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[DESCRIPTION]
[TITLE OF INVENTION]
NOVEL HETEROCYCLIC AMINE DERIVATIVES AND PHARMACEUTICAL
COMPOSITION COMPRISING SAME

[TECHNICAL FIELD]
The present disclosure relates to a novel heterocyclic amine useful as BTK
(Bruton's Tyrosine Kinase) and ITK (Interleukin-2 Tyrosine Kinase) inhibitors, and a

pharmaceutical composition comprising the same.

[BACKGROUND]
BTK (Bruton's Tyrosine Kinase) and ITK (Interleukin-2 Tyrosine Kinase) is a
type of TEC (tyrosine kinase expressed in hepatocellular carcinoma)-family kinase, and

acts on various immune responses.

BTK acts as a regulator of early B-cell development as well as of mature B-cell
activation, signaling and survival. The B-cell is signaled by a B cell receptor (BCR) that
recognizes an antigen attached to the surface of an antigen-presenting cell, and is
activated into a mature antibody-producing cell. However, aberrant signaling via BCR
leads to abnormal B-cell proliferation and the formation of pathological autoantibodies,
and thereby can induce cancer, autoimmune and/or inflammatory diseases. Thus, in
the abnormal B-cell proliferation, signaling via BCR may be blocked when BTK is
deficient. Accordingly, inhibition of BTK can block B-cell mediated disease processes,
and thus, the use of BTK inhibitors may be a useful approach for the treatment of B-cell

mediated diseases.

Furthermore, BTK can be expressed by other cells that may be associated with

disease besides B-cells. As an example, BTK is important components for Fc-gamma
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signaling in microglia cells. Specifically, BTK is known to be useful in regulating
diseases such as multiple sclerosis through the regulation of B-cells and microglia cells
(J Kramer et al. Nature Reviews Neurology. 2023). In addition, it is known that
monocytes from XLA patients, in which BTK activity is absent, show decreased TNF
alpha production following stimulation and thus TNF alpha-mediated inflammation could

be inhibited by BTK inhibitors (see, Horwood et al., J. Exp. Med. 197: 1603, 2003).

In addition, ITK is known to be an important component of TCR signaling in T-
cells. T cells are activated by TCR signaling, and the activated T cells produce
inflammatory cytokines, and activate B cells and macrophages, causing autoimmune
diseases (Sahu N. et al. Curr Top Med Chem. 2009, 9, 690). Further, recently, it has
been reported to regulate the development of Th17 and Treg cells via ITK-/- mice, and it
has ample potential as a therapeutic target for autoimmune diseases (Gomez-
Rodriguez J. et al. J. Exp. Med. 2014, 211, 529). Recently, the expression of Thl and
Th1l7 -associated cytokines has been confirmed in autoimmune diseases such as
multiple sclerosis, and the Thl7-associated cytokines IL-17 and IL-23 were confirmed to
play a major role in the pathogenesis of diseases (Shi-Rong Wen. et al. J.

Neuroimmunol. 2012. 244, 94-96).

Therefore, substances that inhibit BTK and ITK have been developed,
respectively. As the BTK inhibitor, WO2008/039218 discloses 4-aminopyrazolo[3,4-
d]pyrimidinylpiperidine derivatives, W02015/061247 discloses hetero compounds such
as pyridine, pyrimidine, pyrazine and pyridazine compounds, and W02014/055934
discloses pyrimidinylphenylacrylamide derivatives. In addition, as the ITK inhibitor,
W0O2005/066335 discloses aminobenzimidazole derivatives, WO2005/056785 discloses
pyridone derivatives, W02002/050071 discloses aminothiazole derivatives, and

W02014/036016 discloses benzimidazole derivatives.
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Meanwhile, since autoimmune diseases such as multiple sclerosis are caused by
complex factors of B-cells and T-cells (Kathrine E. Attfield. et al. Nature Reviews
Immunology. 2022. 734-750), suppressing B cells and T cells simultaneously rather

than suppressing each of them alone may be more effective in treating the diseases.

However, as BTK acts on B-cells as a kinase expressed on the B-cell receptor
subtype, and ITK acts on T-cells as a kinase expressed on the T-cell receptor subtype,
BTK and ITK are different target substances from each other. Therefore, it was not
possible to predict the ITK inhibitory effect of a BTK inhibitory substance, and thus it

was not easy to develop a substance that dually inhibits BTK and ITK.

In view of the above, as a result of studying novel compounds, the present
inventors has found that compounds having different chemical structures from the BTK
and ITK inhibitors reported to date have excellent BTK and ITK dual activity inhibitory
effects, thereby completing the present disclosure. The compounds belonging to the
present disclosure mainly have BTK and ITK inhibitory activities on their own, but do not
exclude a possibility of exhibiting a pharmacological action as an efficacious agent by a
special body environment or by products of metabolic process, after absorption into the
body.

[DETAILED DESCRIPTION OF THE INVENTION]
[Technical Problem]

It is an object of the present disclosure to provide a novel heterocyclic amine
useful as BTK and/or ITK inhibitors and a pharmaceutical composition comprising the
same.

[Technical Solution]

In order to achieve the above object, according to the present disclosure, there is

provided a compound represented by the following Chemical Formula 1, or a

pharmaceutically acceptable salt thereof:



10

15

20

[Chemical Formula 1]

@(RZ)k

I
HN._N

Y X
Y TR
=
N J
Ri—Y;

in Chemical Formula 1,

Y1is a single bond, a Cy.salkylene, or a C1.4 haloalkylene,

Riis a Ci.1palkyl, a Ci.10 alkoxy, a Cs-10 cycloalkyl, a Ce.20 aryl, a N-containing 6-
membered heteroaryl, tetrahydrofuranyl, or tetrahydropyranyl,

wherein R is unsubstituted, or substituted with one or more substituents
selected from the group consisting of halogen, cyano, hydroxy, a Ci.s alkyl and a Ci.4
haloalkyl,

A is benzene ring; or a 5- or 6-membered heterocycle containing 1 to 3
heteroatoms selected from the group consisting of N, O and S substituted or
unsubstituted with oxo(=0), provided that the 5-membered or 6-membered heterocycle
contains at least one N,

R2is each independently hydrogen, halogen, cyano, a Ci.salkyl, a Ci.4 haloalkyl,
a Ci.salkoxy, a Ci.4 haloalkoxy, or -CONH(C1.4 alkyl),

kis1or?2,

Y2 is a single bond, -O-, or -O-(C1.4 alkylene),

L is any one of the linking groups represented by the following Chemical

Formulas 2a to 2k,
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2a 2b 2c 2d
(£)a
N - \\
SO *— m T | _ -
X AT ]
ol oA N
2e 2f 29
N (Z)a - (Z)q (£)a
N—_(2), N DL S
* -~ {M) * - * ~ N\ - A s
n n n (Z)a
2h 2i 2j 2k
in Chemical Formulas 2a to 2k,
nis0, 1, 2, or 3,

Z is each independently halogen, a Ci-salkyl, a C1-4 haloalkyl, a C1.4 alkoxy, or a
C1-4 haloalkoxy,

a is each independently 0, 1, or 2,

L' is methylene, ethylene, or methylene-O-methylene,

v and w are each independently 0, 1, or 2,

provided that v+w is an integer from 0 to 3,

p to s are each independently 0, 1, 2, 3, or 4,

provided that p+q and r+s are each independently an integer from 2 to 4,

* means a point linked to Y2 in Chemical Formula 1,

X'is CO or SO, and

Rz is a Ci4alkyl, a Cz.4alkenyl, or a Cz.4 alkynyl,
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wherein Rz is unsubstituted, or substituted with one or more substituents

selected from the group consisting of halogen, NH2, NH(C1.4 alkyl) and N(C1-4 alkyl)>.

Preferably, Y1 may be a single bond, methylene, or ethylene.

Preferably, R1 may be unsubstituted, or substituted with 1 to 3 substituents
selected from the group consisting of halogen, cyano, hydroxy, a Ci4alkyl and a Ci.4

haloalkyl.

More preferably, R1 may be unsubstituted, or substituted with 1 to 3 substituents
selected from the group consisting of chloro, fluoro, cyano, hydroxy, methyl,

monofluoromethyl, difluoromethyl and trifluoromethyl.

For example, R1 is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, isopentyl, n-hexyl, isohexyl, n-heptyl, isoheptyl, n-oxyl, isoxyl, n-
nonyl, isononyl, n-decyl, isodecyl, methoxy, ethoxy, propoxy, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, phenyl, biphenylyl, terphenylyl,
naphthyl, pyridinyl, pyrimidinyl, tetrahydrofuranyl, or tetrahydropyranyl,

wherein R1 may be unsubstituted, or substituted with 1 to 3 substituents selected

from the group consisting of halogen, cyano, hydroxy, a Ci.2 alkyl and a C1.4 haloalkyl.

Further, for example, R1 is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, isopentyl, n-hexyl, isohexyl, methoxy, ethoxy, propoxy,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, pyridinyl, tetrahydrofuranyl, or
tetrahydropyranyl,

wherein R1 may be unsubstituted, or substituted with 1 to 3 substituents selected
from the group consisting of chloro, fluoro, cyano, hydroxy, methyl, monofluoromethyl,

difluoromethyl and trifluoromethyl.



10

15

20

25

Further, preferably, when Y is a single bond, R:is a Ci.10 alkyl, or a Caz-10
cycloalkyl,

wherein R1 may be unsubstituted, or substituted with one or more substituents
selected from the group consisting of halogen, cyano, hydroxy, a Ci.salkyl, and a Ci.4

haloalkyl.

For example, when Y1 is a single bond, R1is methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, n-hexyl, isohexyl, cyclopropyl,
cyclobutyl, cyclopentyl, or cyclohexyl,

wherein R1 may be unsubstituted, or substituted with 1 to 3 substituents selected
from the group consisting of chloro, fluoro, cyano, hydroxy, methyl, monofluoromethyl,

difluoromethyl and trifluoromethyl.

Further, preferably, when Y1 is a Ci14 alkylene or a Ci.4 haloalkylene, R1 is a Ci-10
alkoxy, a Cas.0 cycloalkyl, a Ce20 aryl, a N-containing 6-membered heteroaryl,
tetrahydrofuranyl, or tetrahydropyranyl,

wherein R1 may be unsubstituted, or substituted with one or more substituents
selected from the group consisting of halogen, cyano, hydroxy, a Cisalkyl, and a Ci.4

haloalkyl.

For example, when Y1 is a Ci.4 alkylene or a Ci.4 haloalkylene, specifically, for
example, when Y: is methylene or ethylene, R; is methoxy, ethoxy, propoxy,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, pyridinyl, tetrahydrofuranyl, or
tetrahydropyranyl,

wherein R1 may be unsubstituted, or substituted with 1 to 3 substituents selected
from the group consisting of chloro, fluoro, cyano, hydroxy, methyl, monofluoromethyl,

difluoromethyl and trifluoromethyl.



Preferably, A may be benzene, thiazole, thiadiazole, imidazole, pyrazole,

pyrazine, pyridine, pyrimidine, or pyridin-2(1H)-one ring.

5 More preferably, may be represented by any one of the following
Chemical Formulas Al to A12:

(Ro)k

R, R, R, R, Ra R,
N—S N—S N—NH N/N=<S NIN \ :IIN \
N \ \ N \S N
% Y \: \j
| | | , I ,
A1 A2 A3 A4 A5 A6

R N _R R R R
S 2 A 2 A 2 BS 2N\ AN 2
. . Y 7R, O R,
A7 A8 A9 A10 A11 A12
10 in Chemical Formulas Al to A12,

R2is as defined in Chemical Formula 1.

Preferably, R may be each independently hydrogen, chloro, fluoro, cyano,
methyl, ethyl, monofluoromethyl, difluoromethyl, trifluoromethyl, methoxy, or -

15  CONH(methyl).

Meanwhile, k means the number of Rz, and when k is 2, the two R2s may be the
same or different from each other.

20
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More preferably,

A is benzene, thiazole, thiadiazole, pyrazine, pyridine, or pyridin-2(1H)-one ring,
and R2 is each independently halogen, cyano, a Ci.4alkyl, a Ci.4 haloalkyl, a C1.4 alkoxy,
a Ci.4 haloalkoxy, or -CONH(methyl); or

A is an imidazole ring, and Rz is hydrogen; or

A is pyrazole or pyrimidine ring, and R: is each independently hydrogen,

halogen, a Ci.salkyl, a C1.4 haloalkyl, a C1.4 alkoxy, or a C1.4 haloalkoxy.

Preferably, Y. may be a single bond, -O-, or -O-(methylene).

Wherein, when Y: is -O-(methylene), (methylene) may be linked to L.

Preferably, when Y3 is a single bond, L may be any one of the linking groups

represented by Chemical Formulas 2a to 2g.

For example, when Y2 is a single bond, L may be any one of the linking groups

represented by Chemical Formulas 2a, 2b, 2c, 2e, 2f and 2g.

Further, preferably, when Y: is -O- or -O-(C1.4 alkylene), L may be any one of the

linking groups represented by Chemical Formulas 2h to 2k.

For example, when Y2 is -O-, L may be a linking group represented by Chemical

Formula 2i or 2k.

Further, for example, when Y2 is -O-(C1.4 alkylene), L may be a linking group

represented by Chemical Formula 2h or 2i.

Meanwhile, a means the number of Z, and when a is 2, the two Zs may be the

same or different from each other.
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Preferably, L may be any one of the linking groups represented by Chemical

Formulas 2a, 2b, 2c, 2e, 2f, 2g, 2h, 2i, and 2k.

For example, in Chemical Formula 2a, n may be 2, and a may be 0.

Further, for example, in Chemical Formula 2b, n may be 1 or 2, and a may be 0

or 1.

Further, for example, in Chemical Formula 2c, L' may be methylene-O-

methylene, and a may be 0.

Further, for example, in Chemical Formula 2e, v and w may each be 1, and a

may be 0.

Further, for example, in Chemical Formula 2f, v and w may each be 1; or v may

be 1, w may be 2, and a may be 0.

Further, for example, in Chemical Formula 2g, a may be 0, 1, or 2.

Further, for example, in Chemical Formula 2h, n may be 0, 1, or 2, and a may be

0,1, or2.

Further, for example, in Chemical Formula 2i, n may be 0, 1, or 2, and a may be

0,1, or2.

Further, for example, in Chemical Formula 2k, p and g may be each

independently 1 or 2, r may be 0 or 1, and s may be 2, 3, or 4.

10



In this regard, p+qis 2 or 3, r+sis 2, 3, or 4.

Further, preferably, L may be any one linking group selected from the group

5 represented by the following:

lil (2)a
'\ N’, (Z)a\
S e I K-
(2)a
(Z)a (Z)a (Z)a
-F\N,/ Q ) \/v/, |\\
*_\/ *_ N/ *__ " = _’
2/ \ \ N
\\N \\N/X \\N/\l
1] N 1@,
*’(zl)a A, AN
; { 4
N N
J] R 9 L)—(zg
*(2) T @e
» (Z)a A (A% . @a
(Z)7 N<_ /] / N g
(Z)a (2)a (Z)a
wherein,

Z and a are as defined in in Chemical Formula 1, and

10 * means a point linked to Y2 in Chemical Formula 1.

11



Preferably, **-Y>-L- may be any one of the linking groups represented by the

following Chemical Formulas 3a to 3r:

N

(2)a

[}
\ 3 (2)
N S N A
22, EN-- ) D AT
%7 A *%7 g _Q\A/
3a 3b 3c 3d
(2), (2)a (Z)a (Z)a\
. . SN
ok _ \’\N/ *k _ ’h/ - *k_ \/?/ I > P
\ e N”
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3e 3f 39 3h
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Y (Z)a N Z <
\N~ \N/\/( )a \N/\/
**,’OMA] ,/OW ,/O
m *% m sk m
3i 3] 3k
[}
! { (@
(Z)a\[\N/, M/[N//( )a w
.0 -0 .0
*% 7 Mm)\/ *% 7 m k7 m

3l 3m 3n

[

(2)a (Z)a (Z)a
p

" (Z)a " @a (2)a o '
— N. N-~ j
(Z2)a N~ ] |~ /.
3

30
in Chemical Formulas 3a to 3r,

misOorl,
Z and a are as defined in Chemical Formula 1, and

** means a point linked to carbon number 4 of the pyrrolo[3,2-c]pyridine ring in

Chemical Formula 1.

12



Further, for example, when Y is -O-, the compound may be a stereoisomer
represented by the following Chemical Formula 1A or 1B, or a mixture thereof:

[Chemical Formula 1A]

@(RZ)k

I
HN._N._Oun.. _X<

N/

7
5 R1_Y1

[Chemical Formula 1B]

@(RZ)k

I
HN. N O\L/X\R

y
N/

Ri—Y7

3

in Chemical Formulas1A and 1B,
Y1, R1, A R2, k, L, X and Rz are as defined in Chemical Formula 1.
10
Further, for example, when Y2 is -O-(methylene), the compound may be a
stereoisomer represented by the following Chemical Formula 1C or 1D, or a mixture
thereof:

[Chemical Formula 1C]

@(RZ)k

I
HN._N_O

N
e
15 Ri—Y;

[Chemical Formula 1D]

13
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in Chemical Formulas1C and 1D,

Y1, R1, A, Ry, k, L, X and Rz are as defined in Chemical Formula 1.

5 Preferably, Z may be chloro, fluoro, methyl, or methoxy.

Preferably, Rz may be unsubstituted, or substituted with one or two substituents

selected from the group consisting of chloro, fluoro, NH2, NH(methyl), and N(methyl)>.

10 More preferably, Rz may be -CHs, -CH=CHp>, -CH=CHCHg3;, -C=CH, or -C=CCHs,
wherein Rz may be unsubstituted, or substituted with one or two substituents

selected from the group consisting of chloro, fluoro, NH2, NH(methyl), and N(methyl)..

For example, Rz may be -CHs, -CH.Cl, -CH=CH;, -CF=CH,, -CH=CHCHz3, -
15  CH=CHCH:N(CH?3)2, -C=CH, or -C=CCHza.

Meanwhile, the compound represented by Chemical Formula 1 may be
represented by any one of the following Chemical Formulas 1-1 to 1-3:

[Chemical Formula 1-1]

R
(0]
HN N
| > Z\L)j\Rs
S
N J
20 Ri—Y;4

14



[Chemical Formula 1-2]

R’ Rz
O
HN N Y
| b Z\L)l\Ra
=
N /
Ri—Y;
[Chemical Formula 1-3]
R
A _R
N _~N3
HN | Ny YZ\L/S‘b
=
N /
Ri—Y;4
5
in Chemical Formulas 1-1 to 1-3,
R’ is halogen, cyano, a Ci.salkyl, a Ci.4 haloalkyl, a Ci-4 alkoxy, a Ci.4 haloalkoxy,
or -CONH(Cy.4 alkyl),
Y1, R1, A, R2, Y2, L and Rz are as defined in Chemical Formula 1.
10
For example, R'> may be chloro, fluoro, cyano, methyl, ethyl, monofluoromethyl,
difluoromethyl, trifluoromethyl, methoxy, or -CONH(methyl).
Preferably, in Chemical Formula 1-1,
15 A is thiazole, thiadiazole, imidazole, pyrazole, pyrazine, pyridine, pyrimidine, or

pyridin-2(1H)-one ring, and
L is any one of the linking groups represented by Chemical Formulas 2a, 2b, 2c,

2e, 2f, 2g, 2h, 2i, and 2k.

15
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Preferably, in Chemical Formula 1-2,
A is benzene ring, and

L is a linking group represented by Chemical Formula 2i.

Preferably, in Chemical Formula 1-3,
A is thiazole ring, and

L is a linking group represented by Chemical Formula 2i.

Preferably, A is the Chemical Formula Al,

R2 is halogen, cyano, a Cisalkyl, a Ci1.4 haloalkyl, or -CONH(C1.4 alkyl),

Y2 is a single bond, -O-, or -O-(C1.4 alkylene), and

L is any one of the linking groups represented by Chemical Formulas 2a to 2c

and 2e to 2k.

Preferably, A is the Chemical Formula A2,
Rz is a Ci-4alkyl or a C1-4 haloalkyl,
Y2 is a single bond, and

L is a linking group represented by Chemical Formula 2b.

Preferably, A is the Chemical Formula A3,
R2 is hydrogen,
Y2 is a single bond, and

L is a linking group represented by Chemical Formula 2b.

Preferably, A is the Chemical Formula A4,
Rz is a Ci4alkyl or a C1-4 haloalkyl,
Y2 is a single bond, and

L is a linking group represented by Chemical Formula 2b.

16
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Preferably, A is the Chemical Formulas A5 or A6,

R2 is hydrogen, halogen, a Ci4 alkyl, a Ci.4 haloalkyl, a Ci.4 alkoxy, or a Ci.4
haloalkoxy,

Y2is -O-, and

L is a linking group represented by Chemical Formula 2i.

Preferably, A is the Chemical Formula A7,
R2 is halogen, a Ci-4alkyl or a C1.4 haloalkyl,
Y2 is a single bond, and

L is a linking group represented by Chemical Formula 2b.

Preferably, A is the Chemical Formula A8,

R2 is hydrogen, halogen, a Ci.4 alkyl, a Ci.4 haloalkyl, a Ci.4 alkoxy, or a Ci.4
haloalkoxy,

Y2 is a single bond or -O-, and

L is a linking group represented by Chemical Formulas 2b or 2i.

Preferably, A is the Chemical Formula A9,

R2 is hydrogen, halogen, a Ci.4 alkyl, a Ci.4 haloalkyl, a Ci.4 alkoxy, or a Ci.4
haloalkoxy,

Y2is -O-, and

L is a linking group represented by Chemical Formula 2i.

Preferably, A is the Chemical Formula A10,
Rz is a Ci4 alkoxy or a Ci-4 haloalkoxy,
Y2 is -O-, and

L is a linking group represented by Chemical Formula 2i.

17
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Preferably, A is the Chemical Formula Al11,
R2 is a Ci4alkyl or a C1.4 haloalkyl,
Y2is -O-, and

L is a linking group represented by Chemical Formula 2i.

Preferably, A is the Chemical Formula A12,
R2 is each independently halogen, a Ci4alkyl, or a Ci1.4 haloalkyl,
Y2is -O-, and

L is a linking group represented by Chemical Formula 2i.

Meanwhile, representative examples of the compound represented by Chemical
Formula 1 are as follows:

1) 1-(4-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

2) 1-(4-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

3) 1-(3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)-2,5-dihydro-1H-pyrrol-1-yl)prop-2-en-1-one,

4) 1-(4-(1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

5) 1-(4-(1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

6) 1-(4-(1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-y)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

7 1-(4-(1-(cyclobutylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

8) 1-(4-(6-((5-methylthiazol-2-yl)amino)-1-((tetrahydrofuran-3-yl)methyl)-1H-

18
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pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

9) 1-(4-(1-(cyclohexylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

10) 1-(4-(1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

11) 1-(4-(1-((4,4-difluorocyclohexyl)methyl)-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

12) 1-(4-(1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

13) (S)-1-(4-(1-(sec-butyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

14) (R)-1-(4-(1-(sec-butyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

15) 1-(4-(1-benzyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

16) 1-(4-(6-((5-methylthiazol-2-yl)amino)-1-phenethyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

17) 1-(4-(6-((5-methylthiazol-2-yl)amino)-1-((1-
(trifluoromethyl)cyclopropyl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-
1(2H)-yl)prop-2-en-1-one,

18) 1-(4-(1-(3,3-dimethylbutyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

19) 1-(4-(6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

20) 1-(4-(1-(2,2-difluorocyclopropyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

21) 1-(4-(1-(difluoromethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,
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22) 2-(4-(1-acryloyl-1,2,3,6-tetrahydropyridin-4-yl)-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-1-yl)-2-methylpropanenitrile,

23) 2-(4-(1-acryloyl-1,2,5,6-tetrahydropyridin-3-yl)-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-1-yl)-2-methylpropanenitrile,

24) (R)-1-(4-(6-((5-methylthiazol-2-yl)amino)-1-(1,1,1-trifluoropropan-2-yl)-
1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

25) 1-(4-(1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3-methyl-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

26) 1-(4-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-2,3,6,7-tetrahydro-1H-azepin-1-yl)prop-2-en-1-one,

27) 1-(7-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3-oxa-9-azabicyclo[3.3.1]non-6-en-9-yl)prop-2-en-1-one,

28) 1-(3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

29) 1-(3-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

30) 1-(3-(6-((5-methylthiazol-2-yl)amino)-1-((1-
(trifluoromethyl)cyclopropyl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-
2-en-8-yl)prop-2-en-1-one,

31) 1-(3-(1-(2,2-difluorocyclopropyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

32) 1-(3-(1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

33) 1-(3-(1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

34) 1-(3-(1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

35) 1-(3-(6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
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pyrrolo[3,2-c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

36) 1-(3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)-9-azabicyclo[3.3.1]non-2-en-9-yl)prop-2-en-1-one,

37) 1-(3-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-9-azabicyclo[3.3.1]non-2-en-9-yl)prop-2-en-1-one,

38) 1-(3-(1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)-9-azabicyclo[3.3.1]non-2-en-9-yl)prop-2-en-1-one,

39) 1-(3-(1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

40) 1-(4-(6-((1H-imidazol-2-yl)amino)-1-methyl-1H-pyrrolo[3,2-c]pyridin-4-yl)-
3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

41) 1-(4-(1-isopropyl-6-((5-methyl-1,3,4-thiadiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

42) 1-(4-(1-isopropyl-6-((4-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

43) 1-(4-(1-isopropyl-6-(pyrimidin-4-ylamino)-1H-pyrrolo[3,2-c]pyridin-4-yl)-
3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

44) 1-(4-(1-isopropyl-6-((6-methylpyrimidin-4-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

45) 1-(4-(1-isopropyl-6-((6-(trifluoromethyl)pyrimidin-4-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

46) 1-(4-(1-isopropyl-6-((6-methoxypyrimidin-4-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

47) 1-(4-(6-((4-fluoropyridin-2-yl)amino)-1-isopropyl-1H-pyrrolo[3,2-c]pyridin-
4-y)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

48) 1-(4-(1-isopropyl-6-((4-(trifluoromethyl)pyridin-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

49) 1-(4-(1-isopropyl-6-((4-methylpyridin-2-yl)amino)-1H-pyrrolo[3,2-
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c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

50)

N-(3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-

4-yl)phenyl)acrylamide,

51)

N-(2-fluoro-3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-

c]pyridin-4-yl)phenyl)acrylamide,

52)

N-(2-methoxy-3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-

pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

53)

N-(3-methyl-5-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-

c]pyridin-4-yl)phenyl)acrylamide,

54)

N-(2-fluoro-5-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-

c]pyridin-4-yl)phenyl)acrylamide,

55)

N-(2-methyl-5-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-

c]pyridin-4-yl)phenyl)acrylamide,

56)

N-(2,6-dimethyl-3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-

pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

57)

N-(2,6-difluoro-3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-

pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

58)

N-(3-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-

c]pyridin-4-yl)-2-methylphenyl)acrylamide,

59)

N-(4-fluoro-3-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-

c]pyridin-4-yl)phenyl)acrylamide,

60)

N-(2,4-difluoro-5-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-

pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

61)

N-(3-(1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-

pyrrolo[3,2-c]pyridin-4-yl)-4-fluorophenyl)acrylamide,

62)

N-(3-(1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-

4-yl)-2-methylphenyl)acrylamide,

63)

N-(4-fluoro-3-(1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
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c]pyridin-4-yl)phenyl)acrylamide,

64) N-(5-(1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-2-fluorophenyl)acrylamide,

65) N-(5-(1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-2-methylphenyl)acrylamide,

66) N-(5-(1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-2,4-difluorophenyl)acrylamide,

67) N-(2,4-difluoro-5-(1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

68) (S)-N-(3-(1-(sec-butyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-4-fluorophenyl)acrylamide,

69) N-(5-(1-(3,3-dimethylbutyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-2,4-difluorophenyl)acrylamide,

70) N-(3-(1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-4-fluorophenyl)acrylamide,

71) N-(4-fluoro-3-(6-((5-methylthiazol-2-yl)amino)-1-((tetrahydrofuran-3-
yl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

72) N-(2-fluoro-5-(6-((5-methylthiazol-2-yl)amino)-1-((tetrahydrofuran-3-
yl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

73) N-(2-fluoro-3-(6-((5-methylthiazol-2-yl)amino)-1-((tetrahydro-2H-pyran-4-
yl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

74) N-(5-(1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-2-methylphenyl)acrylamide,

75) N-(3-(1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-4-fluorophenyl)acrylamide,

76) N-(5-(1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-2-fluorophenyl)acrylamide,

77) N-(2,4-difluoro-5-(6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-
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1H-pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

78) N-(4-fluoro-3-(6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

79) (S)-1-(3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

80) 1-(3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,

81) (S)-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

82) (R)-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

83) 1-((3S,4R)-3-fluoro-4-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

84) (S)-1-(3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

85) (S)-1-(2-(((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

86) (S)-1-(2-(((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)azetidin-1-yl)prop-2-en-1-one,

87) 1-((2R,4S)-4-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

88) 1-((2S,4S)-4-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

89) (R)-1-(2-(((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

90) (R)-1-(2-(((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)azetidin-1-yl)prop-2-en-1-one,

91) 1-((3R,4R)-3-fluoro-4-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
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pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

92) rac-1-((3S,4R)-3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-methylpyrrolidin-1-yl)prop-2-en-1-one,

93) (R)-1-(4,4-difluoro-2-(((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

94) 1-((2R,4S)-2-(((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)-4-methoxypyrrolidin-1-yl)prop-2-en-1-one,

95) (S)-1-(3-((1-isopropyl-6-((6-(trifluoromethyl) pyrimidin-4-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

96) 1-((2R,4S)-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

97) (S)-1-(3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

98) 1-((2R,4S)-4-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

99) (S)-1-(3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

100) 1-((2R,4S)-4-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

101) (S)-1-(3-((1-isopropyl-6-((6-methylpyrimidin-4-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

102)  (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-((1-
(trifluoromethyl)cyclopropyl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-
yl)prop-2-en-1-one,

103)  (S)-1-(3-((1-isopropyl-6-((6-methoxypyrimidin-4-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

104)  (S)-1-(3-((1-isobutyl-6-((6-methylpyrimidin-4-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,
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105) 1-((3S,4R)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

106) 1-((3R,4R)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

107)  1-((3R,4S)-3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

108) 1-((3R,4R)-3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

109) 1-((3R,4S)-3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

110) 1-((3R,4R)-3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

111)  1-((S)-3-((1-((S)-sec-butyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

112) 1-((8R,4S)-3-((1-((S)-sec-butyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

113) 1-((BR,4R)-3-((1-((S)-sec-butyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

114)  (S)-1-(3-((1-isopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

115) 1-((3R,4R)-3-fluoro-4-((1-isopentyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

116)  1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-4-methylpyrrolidin-1-yl)prop-2-en-1-one,

117)  (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-(pyridin-2-ylmethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

118)  1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,
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119)

1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-

4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

120)

1-((3R,4R)-3-fluoro-4-((6-((5-methylthiazol-2-yl)amino)-1-((1-

(trifluoromethyl)cyclopropyl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-

yl)prop-2-en-1-one,

121)

(S)-1-(3-((1-benzyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-

c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

122)

(S)-1-(3-((6-((5-ethylthiazol-2-yl)amino)-1-isobutyl-1H-pyrrolo[3,2-

c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

123)

1-((3S)-3-((1-(2-methylbutyl)-6-((5-methylthiazol-2-yl)amino)-1H-

pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

124)

(S)-1-(3-((1-butyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-

c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

125)

(S)-1-(3-((1-ethyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-

c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

126)

(S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-propyl-1H-pyrrolo[3,2-

c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

127)

(S)-1-(3-((1-(2-methoxyethyl)-6-((5-methylthiazol-2-yl)amino)-1H-

pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

128)

(S)-1-(3-((1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-

pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

129)

(S)-1-(3-((1-(cyclohexylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-

pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

130)

(S)-1-(3-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-

c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

131)

1-((3S,4R)-3-fluoro-4-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-

pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

132)

1-((3R,4S)-3-((1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
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pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

133)  (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-((tetrahydro-2H-pyran-4-
yl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

134)  1-((3S,4S)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

135) 1-((3R,4S)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

136)  1-(6-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-1-azaspiro[3.3]heptan-1-yl)prop-2-en-1-one,

137)  1-(6-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-1-azaspiro[3.3]heptan-1-yl)prop-2-en-1-one,

138)  (S)-1-(3-((6-((5-fluoro-2-methylphenyl)amino)-1-methyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

139) 1-((3S,4R)-3-fluoro-4-((6-((5-fluoro-2-methylphenyl)amino)-1-methyl-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

140)  (S)-1-(3-((1-(2-hydroxy-2-methylpropyl)-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

141)  1-((3S,4R)-3-fluoro-4-((1-(2-hydroxy-2-methylpropyl)-6-((5-methylthiazol-
2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

142)  1-(3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,

143) (R)-1-(3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

144)  (R)-1-(3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

145)  1-(3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,

146)  1-(3-((1-(2-methoxyethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-

28



10

15

20

25

c]pyridin-4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,

147)  1-((3S,4R)-3-fluoro-4-((1-(2-methoxyethyl)-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

148)  (S)-1-(3-((1-(2-methoxyethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

149)  (S)-1-(3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

150)  (S)-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

151)  (S)-1-(3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

152)  1-((3R,4S)-3-((1-ethyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

153)  (S)-1-(3-((1-ethyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

154) 1-((3R,4R)-3-((1-ethyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

155)  1-(3-((1-ethyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

156) (R)-1-(3-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

157)  1-((3R,4R)-3-fluoro-4-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

158)  (S)-1-(3-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

159) 1-((3S,4R)-3-fluoro-4-((6-((5-methylthiazol-2-yl)amino)-1-propyl-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

160) (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-propyl-1H-pyrrolo[3,2-

29



10

15

20

25

c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

161) 1-((3R,4R)-3-fluoro-4-((6-((5-methylthiazol-2-yl)amino)-1-propyl-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

162) (R)-1-(3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

163)  1-(3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

164)  1-((2S,4S)-4-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

165)  1-(3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

166)  1-(3-methyl-3-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,

167)  1-(3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

168)  1-(3-((1-(2-methoxyethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

169)  (S)-1-(3-((1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

170) 1-((3R,4R)-3-((1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

171)  1-((3S,4R)-3-fluoro-4-((1-(2-methylbutyl)-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

172)  1-((3S)-3-((1-(2-methylbutyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

173) 1-((8R,4R)-3-fluoro-4-((1-(2-methylbutyl)-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

174) 1-((3R,4R)-3-fluoro-4-((1-((R)-2-methylbutyl)-6-((5-methylthiazol-2-
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yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

175)  1-((3R,4R)-3-fluoro-4-((1-((S)-2-methylbutyl)-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

176)  1-(3-methyl-3-((6-((5-methylthiazol-2-yl)amino)-1-propyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,

177)  1-(3-((1-isopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

178)  1-(3-((1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

179)  1-((2S,4S)-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

180) 1-((2S,4S)-4-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

181)  2-((4-(((3R,4S)-1-acryloyl-4-fluoropyrrolidin-3-yl)oxy)-1-isobutyl-1H-
pyrrolo[3,2-c]pyridin-6-yl)amino)thiazole-5-carbonitrile,

182)  2-((4-(((3R,4S)-1-acryloyl-4-fluoropyrrolidin-3-yl)oxy)-1-isobutyl-1H-
pyrrolo[3,2-c]pyridin-6-yl)amino)-N-methylthiazole-5-carboxamide,

183)  (S)-1-(3-((1-isopropyl-6-((4-methoxypyrimidin-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

184)  (S)-1-(3-((1-isopropyl-6-((3-methoxypyrazin-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

185)  1-((2S,4S)-2-methyl-4-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

186) 1-((2S,4S)-4-((1-ethyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

187)  1-((2S,4S)-2-methyl-4-((6-((5-methylthiazol-2-yl)amino)-1-propyl-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

188)  (S)-1-(3-((1-(2-fluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
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pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

189)  1-((3S,4R)-3-fluoro-4-((1-(2-fluoroethyl)-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

190)  (S)-1-(3-((1-(3-fluoropropyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

191) 1-((3S,4R)-3-fluoro-4-((1-(3-fluoropropyl)-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

192)  (S)-1-(3-((6-((1H-pyrazol-3-yl)amino)-1-isopropyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

193)  (S)-1-(3-((1-isopropyl-6-((1-methyl-1H-pyrazol-3-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

194)  (S)-1-(3-((1-isopropyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

195) 1-((3R,4S)-3-((6-((1H-pyrazol-3-yl)amino)-1-isobutyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

196) 1-((3S,4R)-3-fluoro-4-((1-isobutyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

197) 1-((3S,4R)-3-fluoro-4-((1-isobutyl-6-((1-methyl-1H-pyrazol-3-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

198)  (S)-3-((4-((1-acryloylpyrrolidin-3-yl)oxy)-1-isopropyl-1H-pyrrolo[3,2-
c]pyridin-6-yl)amino)-1-methylpyridin-2(1H)-one,

199)  3-((4-(((3R,4S)-1-acryloyl-4-fluoropyrrolidin-3-yl)oxy)-1-isobutyl-1H-
pyrrolo[3,2-c]pyridin-6-yl)amino)-1-methylpyridin-2(1H)-one,

200)  1-(2-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-5-azaspiro[3.4]octan-5-yl)prop-2-en-1-one,

201)  1-(7-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-1-azaspiro[4.4]nonan-1-yl)prop-2-en-1-one,

202)  1-(2-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
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4-yl)oxy)-6-azaspiro[3.4]octan-6-yl)prop-2-en-1-one,

203)  1-(2-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-5-azaspiro[3.5]nonan-5-yl)prop-2-en-1-one,

204)  1-(7-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-2-azaspiro[4.4]nonan-2-yl)prop-2-en-1-one,

205)  (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

206)  (S)-1-(3-((1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

207)  (R)-1-(2-(((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

208)  (R)-1-(2-(((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)azetidin-1-yl)prop-2-en-1-one,

209) (R)-1-(2-(((1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)azetidin-1-yl)prop-2-en-1-one,

210) (R)-1-(2-(((1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

211)  1-((3S,4R)-3-fluoro-4-((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-
trifluoroethyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

212)  1-((2R,4S)-2-methyl-4-((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-
trifluoroethyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

213)  1-((S)-3-((6-((5-methylthiazol-2-yl)amino)-1-((R)-1,1,1-trifluoropropan-2-
yl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

214)  (R)-1-(3-(((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)piperidin-1-yl)prop-2-en-1-one,

215)  (S)-1-(3-(((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)piperidin-1-yl)prop-2-en-1-one,

216)  (S)-1-(3-(((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
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c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

217)  1-(2-(((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

218)  1-(2-(((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)azetidin-1-yl)prop-2-en-1-one,

219)  (S)-1-(2-(((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

220)  (S)-1-(2-(((1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

221)  1-((2S)-2-(((1-(2-methylbutyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

222)  (S)-1-(2-(((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

223)  (R)-1-(2-(((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)azetidin-1-yl)prop-2-en-1-one,

224)  (S)-2-fluoro-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

225)  (S)-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-yn-1-one,

226)  (S,E)-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)but-2-en-1-one,

227)  (S,E)-4-(dimethylamino)-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)but-2-en-1-one,

228)  N-(4-(((3R,4S)-4-fluoro-1-(vinylsulfonyl)pyrrolidin-3-yl)oxy)-1-isobutyl-1H-
pyrrolo[3,2-c]pyridin-6-yl)-5-methylthiazol-2-amine,

229)  2-chloro-1-((3S,4R)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)ethan-1-one,

230) 1-((3S,4R)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
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pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)but-2-yn-1-one, and
231) 1-((3S,4R)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-yn-1-one.

Meanwhile, the compound represented by Chemical Formula 1 may be
understood as a concept of encompassing all possible stereocisomers, mixtures of

stereoisomers and isotopic derivatives of the compounds.

Specifically, “stereocisomers” of the compound may be understood as including all
possible configurations of diastereomers and enantiomers when the compound contains

one or more stereogenic centers.

Further, “isotopic derivatives” of the compound mean that one or more atoms in
the compound are replaced by a naturally occurring or non-naturally occurring isotope.
For example, isotopic derivatives of the compounds include compounds in which at

least one hydrogen in the compound is replaced by deuterium.

In addition, the compounds of the present disclosure may exist in the form of
salts, especially pharmaceutically acceptable salts. As salts, salts commonly used in the
art, such as acid addition salts formed by pharmaceutically acceptable free acids can be
used without limitation. The term “pharmaceutically acceptable salt” as used herein
refers to any organic or inorganic addition salt of the compound represented by
Chemical Formula 1, whose concentration is relatively non-toxic and harmless to ae
patient and activates effectively and whose side effects do not degrade the beneficial

efficacy of the above compound.

As the free acid, an organic acid and an inorganic acid can be used. Examples

of the inorganic acids include hydrochloric acid, phosphoric acid, sulfuric acid, nitric
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acid, tartaric acid and the like. Examples of the organic acids include methanesulfonic
acid, p-toluenesulfonic acid, acetic acid, trifluoroacetic acid, maleic acid, succinic acid,
oxalic acid, benzoic acid, tartaric acid, fumaric acid, mandelic acid, propionic acid, citric
acid, lactic acid, glycollic acid, gluconic acid, galacturonic acid, glutamic acid, glutaric
acid, glucuronic acid, aspartic acid, ascorbic acid, carbonic acid, vanillic acid, hydroiodic
acid and the like, but are not limited thereto. Preferably, the salt may be hydrochloride

salt.

In addition, a pharmaceutically acceptable metal salt can be obtained by a
conventional method using a base. For example, a compound represented by
Chemical Formula 1 is dissolved in an excessive amount of an alkali metal hydroxide or
an alkaline earth metal hydroxide solution, the non-soluble salt is filtered, and the filtrate
is evaporated and dried to obtain a pharmaceutically acceptable metal salt. At this time,
it is particularly preferable to prepare a sodium salt, a potassium salt or a calcium salt

as the metal salt.

A pharmaceutically unacceptable salt or solvate of the compound represented by
Chemical Formula 1 may be used as an intermediate when preparing the compound
represented by Chemical Formula 1, or the pharmaceutically acceptable salt or the

solvate thereof.

Further, the compound represented by Chemical Formula 1 according to the
present disclosure includes not only pharmaceutically acceptable salts thereof, but also
solvates such as hydrates thereof that can be prepared therefrom, or prodrugs thereof,

but are not limited thereto.

The solvate of the compound represented by Chemical Formula 1 may be

prepared from the compound represented by Chemical Formula 1 using common
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methods known in the art.

Further, unless otherwise indicated, a “prodrug” of the compound may be
understood as referring to all derivatives of a compound that can hydrolyze, oxidize, or
otherwise react under biological conditions (in vitro or in vivo) to provide a compound of
the present disclosure, a stereoisomer thereof, a mixture of stereoisomers thereof, an

isotopic derivative thereof, or a pharmaceutically acceptable salt thereof.

In addition, in the present disclosure, the compound represented by Chemical
Formula 1 may not only include a stoichiometric hydrate, but also include a compound
containing various amounts of water. The solvate of the compound represented by
Chemical Formula 1 according to the present disclosure includes both stoichiometric

solvates and non-stoichiometric solvates.

Furthermore, the compound represented by Chemical Formula 1 can be
prepared through the following Reaction Scheme 1, for example, when L is any one of
the linking groups represented by Chemical Formulas 2a to 2f.

[Reaction Scheme 1]
O\B/Yz\ P

-1
: L
o HzN@RZ
Cl_N_Cl Cln N _Ya_ P,

S 1-2 S
P L 14
- =
N7 N/

, step 1-1 .
Ri—Y4 (step 1-1) Ri—Y;

1-1 1-3

1-5 (step 1-3) 1

in Reaction Scheme 1, P1 means a protecting group, and the remaining
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substituents are as defined in Chemical Formula 1.

For example, P1 may be any one protecting group selected from the group
consisting  of tert-butyloxycarbonyl  (Boc), carbobenzyloxy (Cbz), para-
methoxybenzylcarbonyl (Moz), 9-fluorenylmethyloxycarbonyl (Fmoc), acetyl (Ac),

benzoyl (Bz), benzyl (Bn) and para-methoxybenzyl (PMB).

Step 1-1 is a step of reacting the compound represented by Chemical Formula 1-
1 with the compound represented by Chemical Formula 1-2 to prepare the compound
represented by Chemical Formula 1-3. The above reaction is a Suzuki-coupling
reaction, which is preferably carried out in the presence of a palladium catalyst and a

base.

Step 1-2 is a step of reacting the compound represented by Chemical Formula 1-
3 with the compound represented by Chemical Formula 1-4 to prepare a compound
represented by Chemical Formula 1-5. The above reaction is an amine substitution
reaction, which is preferably carried out in the presence of a palladium catalyst and a

base.

Step 1-3 is a step of removing a protecting group from the compound
represented by Chemical Formula 1-5, and then reacting the compound represented by
Chemical Formula 1-6 or 1-7 to prepare the compound represented by Chemical
Formula 1. The removal of the protecting group is preferably carried out under acid
conditions that can remove the protecting group, such as trifluoroacetic acid (TFA), and
the reaction with the compound represented by Chemical Formula 1-6 or 1-7 is an

amidation reaction, which is preferably carried out in the presence of a base.

In addition, the compound represented by Chemical Formula 1 can be prepared
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through the following Reaction Scheme 2, for example, when L is a linking group
represented by Chemical Formula 2g.

[Reaction Scheme 2]
HO~ g Y2 1P

I

HO
H,N R,
Cl N Cl Cl

N i N Y2~ P
‘/ ‘/ 1-4
B ———
N—/ N~/

R1—Y] (step 2-1) R1—Y'1 (step 2-2)
11 1-3
R2 R2
1. TFA Q
HN._N__Y,_ p, HN N Yz\L)LR
AN L~ fo) 0 \Rg 3
- 2 I e e
N Y/ Cl R; or HO R3 N y/
Ri—Y; 1-6 17 Ri—Y;
1-5 (step 2-3) 1
5 in Reaction Scheme 2, P; means a protecting group and is as defined in

Reaction Scheme 1, and the remaining substituents are as defined in Chemical Formula

1.

Step 2-1 is a step of reacting the compound represented by Chemical Formula 1-

10 1 with the compound represented by Chemical Formula 1-8 to prepare the compound
represented by Chemical Formula 1-3, and can be carried out in the same manner as in

step 1-1 of Reaction Scheme 1, except that the reactive group for the Suzuki coupling

reaction is different.

15 Further, steps 2-2 and 2-3 may be carried out in the same manner as in steps 1-

2 and 1-3 of Reaction Scheme 1, respectively.

In addition, the compound represented by Chemical Formula 1 can be prepared

through the following Reaction Scheme 3, for example, when L is any one of the linking
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groups represented by Chemical Formulas 2h to 2j.

[Reaction Scheme 3]

cl_N__Cl o] P,

S 19 N
| = | P 1-4
—
N—/ N/

(step 3-1) (step 3-2)

R2 RZ

o X

N

HN. _N.___Y HN Y2
| N 2\L/P1 o o) | AN ~
= 2. =
/ C|)J\R3 or HOJJ\R:; /
N N

R—Y; 1-6 1-7 R—Y;

1-5 (step 3-3) 1
in Reaction Scheme 3, P means a protecting group and is as defined in
Reaction Scheme 1, and the remaining substituents are as defined in Chemical Formula

1.

Step 3-1 is a step of reacting the compound represented by Chemical Formula 1-
1 with the compound represented by Chemical Formula 1-9 to prepare the compound
represented by Chemical Formula 1-3. The above reaction is a nucleophilic

substitution reaction, which is preferably carried out in the presence of a base.

Further, steps 3-2 and 3-3 may be carried out in the same manner as in steps 1-

2 and 1-3 of Reaction Scheme 1, respectively.

The preparation method of each of the above steps can be more specifically

described in Examples described below.

According to another embodiment of the present disclosure, there is provided a

pharmaceutical composition comprising the compound represented by Chemical
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Formula 1 or a pharmaceutically acceptable salt thereof as an active ingredient.

More specifically, the present disclosure can be understood as providing a
pharmaceutical composition comprising, as an active ingredient, the compound
represented by Chemical Formula 1, a stereoisomer thereof, a mixture of stereocisomers
thereof, an isotopic derivative thereof, a pharmaceutically acceptable salt thereof, or a

prodrug thereof.

According to yet another embodiment of the present disclosure, there is provided
a pharmaceutical composition for the prevention or treatment of inflammatory diseases,
autoimmune diseases, or cancers, comprising the compound represented by Chemical

Formula 1 or a pharmaceutically acceptable salt thereof as an active ingredient.

More specifically, the present disclosure is understood as providing a
pharmaceutical composition for the prevention or treatment of inflammatory diseases,
autoimmune diseases, or cancers which are associated with ITK and BTK inhibitory
actions, comprising the compound represented by Chemical Formula 1, a stereocisomer
thereof, a mixture of stereocisomers thereof, an isotopic derivative thereof, a

pharmaceutically acceptable salt thereof, or a prodrug thereof as an active ingredient.

In this case, the autoimmune diseases include rheumatoid arthritis, systemic
lupus erythematosus, childhood diabetes, psoriasis, aphthous stomatitis, chronic
thyroiditis, some acquired aplastic anemia, primary cirrhosis, ulcerative colitis, Behcet's
disease, Crohn’s disease, Silicosis, asbestosis, Sjogren's syndrome, Guillain-Barre
syndrome, dermatomyositis, polymyositis, multiple sclerosis, anti-MOG antibody
disease, autoimmune hemolytic anemia, autoimmune encephalomyelitis, myasthenia
gravis, Graves thyroid hyperplasia, nodular polyarteritis, ankylosing spondylitis,

fibrositis, temporal arteritis, Wilson's disease, asthma, neuromyelitis optica, Fanconi
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syndrome, or degenerative neurological diseases such as Alzheimer's disease,

Parkinson's disease, Lou Gehrig's disease, and the like.

The cancer includes blood cancer, extranodal marginal zone B-cell lymphoma,
glioblastoma, lymphoplasmacytic lymphoma, acute myelogenous leukemia,
macroglobulinemia, B cell lymphoma, chronic Iymphocytic leukemia, follicular
lymphoma, non-hodgkin lymphoma, diffuse large B cell lymphoma, hairy cell leukemia,
mantle cell lymphoma, glioblastoma, bladder cancer, pancreatic cancer, ovarian
cancer, colorectal cancer, renal cancer, gastric cancer, transitional cell carcinoma,

carcinoid tumor, breast cancer, non-small cell lung cancer, or multiple myeloma.

As used herein, the term “prevention” refers to any act to delay or inhibit
occurrence, spread or recurrence of the above-mentioned diseases by administration of
the composition of the present disclosure, and “treatment” refers to any act to improve
or change the symptoms of the above diseases for the better by administration of the

composition of the present disclosure.

The pharmaceutical composition according to the present disclosure can be
formulated in types for oral or parenteral administrations according to a standard
pharmaceutical practice.  These formulations may contain additives such as
pharmaceutically acceptable carrier, adjuvant or diluent in addition to the active

ingredient.

Suitable carriers include, for example, physiological saline, polyethylene glycol,
ethanol, vegetable oil, and isopropyl myristate and the like. Diluents include, for
example, lactose, dextrose, sucrose, mannitol, sorbitol, cellulose and/or glycine and the
like, but are not limited thereto. Further, the compounds of the present disclosure can

be dissolved in oils, propylene glycol or other solvents commonly used in the
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preparation of injection solutions. Furthermore, the compounds of the present

disclosure can be formulated in ointments or creams for topical application.

A preferred dose of the compound of the present disclosure may be varied
according to the condition and weight of a patient, the severity of a disease, the type of
a drug, and the route and duration of administration, but it may be suitably selected by
those skilled in the art. In order to achieve the desirable effects, however, the
compound of the present disclosure may be administrated daily at a dose of 0.0001 to
100 mg/kg (body weight), and preferably 0.001 to 100 mg/kg (body weight). The
administration may be performed once a day or in divided doses each day through an

oral or parenteral route.

Depending on the method of administration, the pharmaceutical composition may
contain the compound of the present disclosure in an amount of 0.001 to 99% by

weight, preferably 0.01 to 60% by weight.

The pharmaceutical composition according to the present disclosure may be
administered to mammals such as a rat, a mouse, a domestic animal, a human, through
various routes. The administration may be carried out through all possible methods, for
example, oral, rectal, intravenous, intramuscular, subcutaneous, intra-endometrial,

intracerebroventricular injection.

On the other hand, the notation ------ as used herein means a bond linked to
another substituent.

In the present disclosure, a halogen group means fluoro, chloro, bromo, or iodo.

In the present disclosure, the alkyl group may be straight-chain or branched-

chain. According to one embodiment, the carbon number of the alkyl group is 1 to 10.
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According to another embodiment, the carbon number of the alkyl group is 1 to 4.
Specific examples of the alkyl group include methyl, ethyl, propyl, n-propyl, isopropyl,
butyl, n-butyl, isobutyl, tert-butyl, sec-butyl, 1-methylbutyl, 1-ethylbutyl, pentyl, n-pentyl,
isopentyl, neopentyl, tert-pentyl, 1-ethyl-propyl, 1,1-dimethylpropyl, hexyl, n-hexyl, 1-
methylpentyl, 2-methylpentyl, 4-methyl-2-pentyl, 3,3-dimethylbutyl, 2-ethylbutyl, heptyl,
n-heptyl, isohexyl, 1-methylhexyl, 2-methylhexyl, 3-methylhexyl, 4-methylhexyl, 5-
methylhexyl, octyl, n-octyl, tert-octyl, 1-methylheptyl, 2-ethylhexyl, 2,4,4-trimethyl-1-
pentyl, 2,4,4-trimethyl-2-pentyl, 2-propylpentyl, n-nonyl, 2,2-dimethylheptyl, or n-decyl,
and the like, but are not limited thereto. In addition, the explanation regarding the alkyl
group may be applied to the haloalkyl group, except that at least one carbon of the alkyl
group is substituted with a halogen group. Further, the explanation regarding the alkyl

group can be applied except that the alkylene group is a divalent group.

In the present disclosure, the alkenyl group may be straight-chain or branched-
chain. According to one embodiment, the carbon number of the alkenyl group is 1 to 4.
Specific examples of the alkenyl group include vinyl, 1-propenyl, isopropenyl, 1-butenyl,

2-butenyl, 3-butenyl, and the like, but are not limited thereto.

In the present disclosure, the alkynyl group may be straight-chain. According to
one embodiment, the carbon number of the alkynyl group is 1 to 4. Specific examples
of the alkynyl group include ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 3-butynyl, or 3-

butynyl, and the like, but are not limited thereto.

In the present disclosure, the alkoxy group refers to an alkyl group which is
singularly bonded to oxygen, and may be straight-chain or branched-chain. According
to one embodiment, the carbon number of the alkoxy group is 1 to 10. According to
another embodiment, the carbon number of the alkoxy group is 1 to 4. Specific

examples of the alkoxy group include methoxy, ethoxy, propoxy, n-propoxy, iSOpropoxy,
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butoxy, n-butoxy, isobutoxy, tert-butoxy, sec-butoxy, 1-methylbutoxy, 1-ethylbutoxy,
pentyloxy, n-pentyloxy, isopentyloxy, neopentyloxy, tert-pentyloxy, 1-ethyl-propoxy, 1,1-
dimethylpropoxy, hexyloxy, n-hexyloxy, 1-methylpentyloxy, 2-methylpentyloxy, 4-
methyl-2-pentyloxy, 3,3-dimethylbutoxy, 2-ethylbutoxy, heptyloxy, n-heptyloxy,
isohexyloxy, 1-methylhexyloxy, 2-methylhexyloxy, 3-methylhexyloxy, 4-methylhexyloxy,
5-methylhexyloxy, octyloxy, n-octyloxy, tert-octyloxy, 1-methylheptyloxy, 2-ethylhexyloxy,
2,4,4-trimethyl-1-pentyloxy, 2,4,4-trimethyl-2-pentyloxy, 2-propylpentyloxy, n-nonyloxy,
2,2-dimethylheptyloxy, n-decyloxy, or the like, but are not limited thereto. Further, the
explanation regarding the alkoxy group may be applied to the haloalkoxy group, except

that at least one carbon of the alkoxy group is substituted with a halogen group.

In the present disclosure, the cycloalkyl group is understood as referring to a
monovalent substituent derived from a saturated or unsaturated hydrocarbon ring
compound that contains only carbon as a ring-forming atom but does not have
aromaticity. According to one embodiment, the carbon number of the cycloalkyl group
is 3 to 10. According to another embodiment, the carbon number of the cycloalkyl
group is 3 to 8. According to yet another embodiment, the carbon number of the
cycloalkyl group is 3to 7. Specific examples of the cycloalkyl group include cyclopropyl,
cyclobutyl, cyclopentyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, or the like, but

are not limited thereto.

In the present disclosure, the aryl group is understood as referring to a
monovalent substituent derived from a monocyclic or fused polycyclic compound that
contains only carbon as a ring-forming atom and has aromaticity. According to one
embodiment, the carbon number of the aryl group is 6 to 20. According to another
embodiment, the carbon number of the aryl group is 6 to 12. According to yet another
embodiment, the carbon number of the aryl group is 6 to 10. Specific examples of the

monocyclic aryl group include phenyl, biphenylyl, or terphenylyl, but are not limited
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thereto. Further, examples of the fused polycyclic aryl group include a naphthyl group,
an anthracenyl group, a phenanthryl group, a pyrenyl group, a perylenyl group, or a

chrysenyl group, but are not limited thereto.

In the present disclosure, the N-containing 6-membered heteroaryl is
understood as referring to a monovalent substituent derived from a monocyclic
compound that has aromaticity, further contains N in addition to carbon as a ring-
forming atom, and has 6 ring-forming atoms. Specific examples of the N-containing 6-
membered heteroaryl include pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl, or

tetrazinyl, but are not limited thereto.

In the present disclosure, the 5- or 6-membered heterocyclic group is
understood as referring to a substituent derived from a monocyclic compound that has 5
or 6 ring-forming atoms, further contains 1 to 3 heteroatoms selected from O, N and S in
addition to carbon as a ring-forming atom. Further, the 5- or 6-membered heterocyclic
group is understood to encompass all structures with or without aromaticity.
Accordingly, the 5- or 6-membered heterocyclic group can be understood to include
both heterocycles that has aromaticity and their hydrogenated derivatives. In addition,
the 5- or 6-membered heterocyclic group is substituted or unsubstituted with oxo (=0),
where “substituted with oxo (=0)” means “containing carbon substituted with oxo (C=0)”
instead of carbon as a ring-forming atom. Specific examples of the 5- or 6-membered
heterocyclic group containing 1 to 3 heteroatoms selected from the group consisting of
N, O and S substituted or unsubstituted with oxo(=O) include imidazole, pyrazole,
thiazole, isothiazole, oxazole, isoxazole, thiadiazole, oxadiazole, pyridine, pyrimidine,
pyridazine, pyrazine, triazine, tetrazine ring, pyridin-2(1H)-one, or the like, but are not

limited thereto.

[ADVANTAGEOUS EFFECTS]
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The compound represented by Chemical Formula 1 according to the present
disclosure or a pharmaceutically acceptable salt thereof can be effectively used for the
prevention or treatment of inflammatory diseases, autoimmune diseases, or cancers.
[DETAILED DESCRIPTION OF THE EMBODIMENTS]

Below, the present disclosure will be described in more detail with reference to
the following Examples. However, these examples are for illustrative purposes only,

and the scope of the present disclosure is not limited thereby.

Preparation Example 1. Preparation of 4,6-dichloro-1-isopropyl-1H-

pyrrolo[3,2-c]pyridine
Cl~_N._ClI

\<

4,6-Dichloro-1H-pyrrolo[3,2-c]pyridine (5.61 g, 30 mmol) was dissolved in DMF

\
=
N

/

(60 mL), and then 2-iodopropane (3.59 mL, 36 mmol) and Cs,COs (24 g, 75 mmol)
were added thereto. The reaction mixture was gradually heated, and stirred at 60°C for
1 hour. The mixture was cooled to room temperature, and then diluted with ethyl
acetate and washed with distilled water. The organic layer was dried over MgSQOa,
filtered, and concentrated. The resulting residue was purified by a silica gel
chromatography (0~50% dichloromethane/hexane) to synthesize 4,6-dichloro-1-
isopropyl-1H-pyrrolo[3,2-c]pyridine as a white solid (5.1 g, yield 74%).

IH NMR (500 MHz, CDCl3) & 7.28-7.24 (m, 2), 6.64 (d, J = 3.0 Hz, 1H), 4.61-4.53
(m, 1H), 1.54 (d, J = 7.0, 6H).; LC-MS (ESI) m/z : 229[M+H]"*

Preparation Example 2. Preparation of 4,6-dichloro-1-methyl-1H-

pyrrolo[3,2-c]pyridine
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The target compound (yield: 82%, white solid) was prepared in the same
manner as in Preparation Example 1, except that iodomethane was used instead of 2-
iodopropane used in Preparation Example 1.

!H NMR (500 MHz, CDCls) & 7.21 (s, 1H), 7.10 (d, J = 3.2 Hz, 1H), 6.60 (d, J =
3.2 Hz, 1H), 3.78 (s, 3H).; LC-MS (ESI) m/z : 201[M+H]"*

Preparation Example 3. Preparation of 4,6-dichloro-1-ethyl-1H-pyrrolo[3,2-

c]pyridine
CI~_N.__ClI

|
/

N
¥
N

—
The target compound (yield: 80%, white solid) was prepared in the same
manner as in Preparation Example 1, except that iodoethane was used instead of 2-
iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 215[M+H]*

Preparation Example 4. Preparation of 4,6-dichloro-1-propyl-1H-
pyrrolo[3,2-c]pyridine

Cl~_N._ClI
| N
\L%
" /
The target compound (yield: 81%, white solid) was prepared in the same
manner as in Preparation Example 1, except that 1-iodopropane was used instead of 2-

iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 229[M+H]*
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Preparation Example 5. Preparation of 1-butyl-4,6-dichloro-1H-pyrrolo[3,2-

c]pyridine
CI~_N.__ClI

|
/

\
=
WN
The target compound (yield: 77%, yellow oil) was prepared in the same manner
5 as in Preparation Example 1, except that l-iodopropane was used instead of 2-

iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 243[M+H]*

Preparation Example 6. Preparation of 4,6-dichloro-l-isobutyl-1H-

10 pyrrolo[3,2-c]pyridine
Cl~_N.__ClI

>
The target compound (yield: 84%, colorless oil) was prepared in the same
manner as in Preparation Example 1, except that 1-bromo-2-methylpropane was used

instead of 2-iodopropane used in Preparation Example 1.

15 LC-MS (ESI) m/z : 243[M+H]*

Preparation Example 7. Preparation of (S)-1-(sec-butyl)-4,6-dichloro-1H-

pyrrolo[3,2-c]pyridine
CI~_N__Cl

/\(

20 The target compound (yield: 80%, colorless oil) was prepared in the same

AN
=
N

/

manner as in Preparation Example 1, except that (R)-sec-butyl 4-
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methylbenzenesulfonate was used instead of 2-iodopropane used in Preparation
Example 1.

LC-MS (ESI) m/z : 243[M+H]*

Preparation Example 8. Preparation of (R)-1-(sec-butyl)-4,6-dichloro-1H-

pyrrolo[3,2-c]pyridine
CI~_N.__ClI

|
/

N
=
/\/N

The target compound (yield: 86%, colorless oil) was prepared in the same
manner as in Preparation Example 1, except that (S)-sec-butyl 4-
methylbenzenesulfonate was used instead of 2-iodopropane used in Preparation

Example 1.

LC-MS (ESI) m/z : 243[M+H]*

Preparation Example 9. Preparation of 4,6-dichloro-1-(cyclopropylmethyl)-

1H-pyrrolo[3,2-c]pyridine
Cl~_N_ _ClI

[>_/

The target compound (yield: 90%, white solid) was prepared in the same

AN
=
N

/

manner as in Preparation Example 1, except that (bromomethyl)cyclopropane was used
instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 241[M+H]*

Preparation Example 10. Preparation of 4,6-dichloro-1-(2-methylbutyl)-1H-
pyrrolo[3,2-c]pyridine
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CI~_N__ClI

| N

>

The target compound (yield: 80%, colorless oil) was prepared in the same
manner as in Preparation Example 1, except that 1-bromo-2-methylbutane was used

instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 257[M+H]*

Preparation Example 11. Preparation of 4,6-dichloro-1-cyclopentyl-1H-

pyrrolo[3,2-c]pyridine
Cl~_N._Cl

N

N_/

8!

The target compound (yield: 30%, white solid) was prepared in the same
manner as in Preparation Example 1, except that bromocyclopentane was used instead
of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 255[M+H]*

Preparation Example 12. Preparation of 4,6-dichloro-1-(cyclobutylmethyl)-

1H-pyrrolo[3,2-c]pyridine
Cl<__N__ClI

<>4

The target compound (yield: 30%, yellow solid) was prepared in the same

/

A
%
N

manner as in Preparation Example 1, except that (bromomethyl)cyclobutane was used
instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 255[M+H]*
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Preparation Example 13. Preparation of 4,6-dichloro-1-(cyclopentylmethyl)-
1H-pyrrolo[3,2-c]pyridine

Cl N\ Cl
\E%
é |

5 The target compound (yield: 69%, white solid) was prepared in the same
manner as in Preparation Example 1, except that (bromomethyl)cyclopentane was used
instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 269 [M+H]*

10 Preparation Example 14. Preparation of 4,6-dichloro-1-((tetrahydrofuran-3-

yl)methyl)-1H-pyrrolo[3,2-c]pyridine

Cli_N_Cl
\E%
N—/
5~

The target compound (yield: 48%, yellow solid) was prepared in the same
manner as in Preparation Example 1, except that 3-(bromomethyl)tetrahydrofuran was
15 used instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 271[M+H]*

Preparation Example 15. Preparation of 4,6-dichloro-1-(3,3-dimethylbutyl)-
1H-pyrrolo[3,2-c]pyridine

Cli_N_Cl
\E%
N—/

20 7(_/
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The target compound (yield: 88%, yellow solid) was prepared in the same
manner as in Preparation Example 1, except that 1-bromo-3,3-dimethylbutane was
used instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 271[M+H]*

Preparation Example 16. Preparation of 4,6-dichloro-1-(cyclohexylmethyl)-

1H-pyrrolo[3,2-c]pyridine

Cl~__N__ClI
| AN
\R%
O
The target compound (yield: 73%, white solid) was prepared in the same
manner as in Preparation Example 1, except that (boromomethyl)cyclohexane was used

instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 283[M+H]*

Preparation Example 17. Preparation of 4,6-dichloro-1-((tetrahydro-2H-
pyran-4-yl)methyl)-1H-pyrrolo[3,2-c]pyridine

Cl~_N.__ClI
| N
\L%
N/
L~
The target compound (yield: 51%, white solid) was prepared in the same
manner as in Preparation Example 1, except that 4-(bromomethyl)tetrahydro-2H-pyran

was used instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 285[M+H]*

Preparation Example 18. Preparation of 4,6-dichloro-1-(2-methoxyethyl)-
1H-pyrrolo[3,2-c]pyridine

53



10

15

20

Cl~_N__Cl
| N
=
— /
—0
The target compound (yield: 80%, yellow solid) was prepared in the same
manner as in Preparation Example 1, except that 1-bromo-2-methoxyethane was used
instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 245[M+H]*

Preparation Example 19. Preparation of 1-benzyl-4,6-dichloro-1H-

pyrrolo[3,2-c]pyridine
Cl~_N._Cl

| N

>
O
The target compound (yield: 67%, yellow syrup) was prepared in the same

manner as in Preparation Example 1, except that (chloromethyl)benzene was used

instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 277[M+H]*

Preparation Example 20. Preparation of 4,6-dichloro-1-phenethyl-1H-

pyrrolo[3,2-c]pyridine
Cl<_N__ClI

&

The target compound (yield: 77%, colorless syrup) was prepared in the same

/

AN
=
N

manner as in Preparation Example 1, except that (2-chloroethyl)benzene was used
instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 291[M+H]*
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Preparation Example 21. Preparation of 4,6-dichloro-1-(difluoromethyl)-1H-

pyrrolo[3,2-c]pyridine
CIn _N_Cl
|

=
F\(N
F

5 The target compound (yield: 30%, white solid) was prepared in the same

/

manner as in Preparation Example 1, except that methyl 2-chloro-2,2-difluoroacetate
was used instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 237[M+H]*

10 Preparation Example 22. Preparation of 4,6-dichloro-1-(2,2,2-trifluoroethyl)-

1H-pyrrolo[3,2-c]pyridine
Cl~_N__ClI

|
/

X
=
N

¢

The target compound (yield: 85%, white solid) was prepared in the same

Fs

manner as in Preparation Example 1, except that 2,2,2-trifluoroethyl
15 trifluoromethanesulfonate was used instead of 2-iodopropane used in Preparation
Example 1.

LC-MS (ESI) m/z : 269[M+H]*

Preparation Example 23. Preparation of 4,6-dichloro-1-(2,2-difluoroethyl)-
20 1H-pyrrolo[3,2-c]pyridine
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The target compound (yield: 93%, white solid) was prepared in the same
manner as in Preparation Example 1, except that 2-bromo-1,1-difluoroethane was used
instead of 2-iodopropane used in Preparation Example 1.

5 LC-MS (ESI) m/z : 251[M+H]*

Preparation Example 24. Preparation of 4,6-dichloro-1-(2,2-
difluorocyclopropyl)-1H-pyrrolo[3,2-c]pyridine

Cl N\ Cl
E%
N /

<

F
10 The target compound (yield: 76%, yellow solid) was prepared in the same
manner as in Preparation Example 1, except that 2-bromo-1,1-difluorocyclopropane
was used instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z : 263[M+H]*

15 Preparation Example 25. Preparation of (R)-4,6-dichloro-1-(1,1,1-

trifluoropropan-2-yl)-1H-pyrrolo[3,2-c]pyridine
CI~_N._Cl

=

N_/

\«R)
CF;
The target compound (yield: 39%, white solid) was prepared in the same

manner as in Preparation Example 1, except that (S)-1,1,1-trifluoropropan-2-yl
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trifluoromethanesulfonate was used instead of 2-iodopropane used in Preparation
Example 1.

LC-MS (ESI) m/z : 283[M+H]*

Preparation Example 26. Preparation of 4,6-dichloro-1-((1-

(trifluoromethyl)cyclopropyl)methyl)-1H-pyrrolo[3,2-c]pyridine
N.__Cl

3

CF3
The target compound (yield: 48%, white solid) was prepared in the same

manner as in Preparation Example 1, except that 1-(bromomethyl)-1-
(trifluoromethyl)cyclopropane was used instead of 2-iodopropane used in Preparation
Example 1.

LC-MS (ESI) m/z : 309[M+H]*

Preparation Example  27. Preparation of  4,6-dichloro-1-((4,4-
difluorocyclohexyl)methyl)-1H-pyrrolo[3,2-c]pyridine
Cl~_N.__ClI

SO

The target compound (yield: 59%, white solid) was prepared in the same

A
=
N

/

manner as in Preparation Example 1, except that 4-(bromomethyl)-1,1-
difluorocyclohexane was used instead of 2-iodopropane used in Preparation Example 1.
LC-MS (ESI) m/z : 319[M+H]*

Preparation Example 28. Preparation of 2-(4,6-dichloro-1H-pyrrolo[3,2-
c]pyridin-1-yl)-2-methylpropanenitrile
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Ccl _N_ _ClI
Cl_N_Cl cl |N\ cl | A
|/ = — > =
N / ><N /

(o bx

Step 1. Preparation of 2-(4,6-dichloro-1H-pyrrolo[3,2-c]pyridin-1-
yl)acetonitrile

4,6-Dichloro-1H-pyrrolo[3,2-c]pyridine (2.0 g, 10.7 mmol) was dissolved in DMF
(20 mL), and then 2-bromoacetonitrile (0.89 mL, 12.4 mmol) and Cs2COs3 (5.23 g, 16.0
mmol) were added thereto. The reaction mixture was gradually heated, and stirred at
60°C for 1 hour. The mixture was cooled to room temperature, and then diluted with
ethyl acetate and washed with distilled water. The organic layer was dried over MgSOau,
filtered, and concentrated. The resulting residue was purified by a silica gel
chromatography (0~50% ethyl acetate/hexane) to synthesize 2-(4,6-dichloro-1H-
pyrrolo[3,2-c]pyridin-1-yl)acetonitrile as a light brown solid (1.78 g, yield: 74%).

IH NMR (500 MHz, DMSO-ds) & 7.96 (s, 1H), 7.74 (d, J = 3.4 Hz, 1H), 6.73 (d, J
= 3.2 Hz, 1H), 5.60 (s, 2H).,LC-MS (ESI) m/z : 226[M+H]*

Step 2. Preparation of Preparation of 2-(4,6-dichloro-1H-pyrrolo[3,2-
c]pyridin-1-yl)-2-methylpropanenitrile

2-(4,6-Dichloro-1H-pyrrolo[3,2-c]pyridin-1-yl)acetonitrile  (1.78 g, 7.9 mmol)
prepared in step 1 was dissolved in DMF (20 mL), and then 60% NaH (0.79 g, 19.8
mmol) was slowly added thereto at 0°C. The reaction mixture was stirred at 0°C for 5
minutes, and Mel (1.5 mL, 24 mmol) was slowly added thereto, and allowed react at
room temperature for 30 minutes. The reaction mixture was neutralized by adding 1M
HCI aqueous solution, diluted with ethyl acetate and then washed with distilled water.
The organic layer was dried over MgSOa, filtered, and concentrated. The resulting
residue was purified by a silica gel chromatography (20~30% ethyl acetate/hexane) to
obtain the target compound as a pale white solid (1.0 g, yield: 50%).

!H NMR (500 MHz, CDCI3) 8 7.62 (s, 1H), 7.27 (d, J = 3.6 Hz, 1H), 6.70 (d, J =
3.4 Hz, 1H), 2.09 (s, 7H).; LC-MS (ESI) m/z : 226[M+H]*
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Preparation Example 29. Preparation of 4,6-dichloro-1-isopentyl-1H-
pyrrolo[3,2-c]pyridine
Cl<_N__ClI

j/V

5 The target compound (yield: 73%, yellow solid) was prepared in the same

A
7
N

/

manner as in Preparation Example 1, except that 1-bromo-3-methylbutane was used
instead of 2-iodopropane used in Preparation Example 1.
LC-MS (ESI) m/z : 257[M+H]*

10 Preparation Example 30. Preparation of 4,6-dichloro-1-(pyridin-2-ylmethyl)-
1H-pyrrolo[3,2-c]pyridine
Cl<_N___ClI
| AN
\L%

74 ':l N /

The target compound (yield: 77%, yellow solid) was prepared in the same
manner as in Preparation Example 1, except that 2-(chloromethyl)pyridine was used

15 instead of 2-iodopropane used in Preparation Example 1.
LC-MS (ESI) m/z : 278[M+H]*

Preparation Example 31. Preparation of 1-(4,6-dichloro-1H-pyrrolo[3,2-
c]pyridin-1-yl)-2-methylpropan-2-ol
Cl~_N__ClI

N

=

N—/
HO>—/
20
The target compound (yield: 80%, white solid) was prepared in the same
manner as Preparation Example 1, except that 2,2-dimethyloxirane was used instead of
the iodopropane used in Preparation Example 1.
LC-MS (ESI) m/z: 259[M+H] *
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Preparation Example 32. Preparation of 4,6-dichloro-1-(2-fluoroethyl)-1H-
pyrrolo[3,2-c]pyridine

Cl._Cl__Cl
l/
N—/
F

The target compound (yield: 72%, white solid) was prepared in the same
manner as in Preparation Example 1, except that 1-fluoro-2-iodoethane was used
instead of the iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z: 233[M+H] *

Preparation Example 33. Preparation of 4,6-dichloro-1-(3-fluoropropyl)-1H-
pyrrolo[3,2-c]pyridine
CI~_N._Cl

| N
=
N—/
/™
The target compound (yield: 78%, white solid) was prepared in the same
manner as in Preparation Example 1, except that 1-iodo-3-fluoropropane was used
instead of the iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z: 247[M+H] *

Preparation Example 34. Preparation of (R)-4,6-dichloro-1-(2-methylbutyl)-
1H-pyrrolo[3,2-c]pyridine

Cl<_N._Cl
| \
\L%
Do
(R)
The target compound (yield: 80%, colorless oil) was prepared in the same
manner as in Preparation Example 1, except that (2R)-1-bromo-2-methylbutane was

used instead of 2-iodopropane used in Preparation Example 1.
LC-MS (ESI) m/z: 257[M+H]*
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Preparation Example 35. Preparation of (S)-4,6-dichloro-1-(2-methylbutyl)-
1H-pyrrolo[3,2-c]pyridine
Cl<_N.__ClI

The target compound (yield: 80%, colorless oil) was prepared in the same
manner as in Preparation Example 1, except that (2S)-1-bromo-2-methylbutane was
used instead of 2-iodopropane used in Preparation Example 1.

LC-MS (ESI) m/z: 257[M+H]*

Example 1. Preparation of 1-(4-(1-methyl-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one

Step 1. Preparation of tert-butyl 4-(6-chloro-1-methyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridine-1(2H)-carboxylate

4,6-Dichloro-1H-pyrrolo[3,2-c]pyridine (201 mg, 1.0 mmol) was dissolved in 1,4-
dioxane (3.0 mL), and then tert-butyl 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,6-
dihydropyridine-1(2H)-carboxylate (371mg, 1.2mmol), Pd(PPhz)s (116 mg, 0.10 mmol)
and 1M NaCOs aqueous solution (2.0 mL) were added thereto at room temperature.
The reaction mixture was gradually heated, and stirred at 80°C for 1 hour. The mixture
was cooled to room temperature, and then diluted with ethyl acetate and washed with
distilled water. The organic layer was dried over MgSOau, filtered, and concentrated.
The resulting residue was purified by a silica gel chromatography (0~40% ethyl
acetate/hexane) to synthesize tert-butyl 4-(6-chloro-1-methyl-1H-pyrrolo[3,2-c]pyridin-4-
yl)-3,6-dihydropyridine-1(2H)-carboxylate as a white solid (238 mg, yield: 68%).
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'H NMR (500 MHz, CDCl3) & 7.15 (s, 1H), 7.07 (d, J = 3.2 Hz, 1H), 6.67 (d, J =
3.0 Hz, 1H), 6.48 (br s, 1H), 4.17 (br s, 2H), 3.76 (s, 3H), 3.67 (br s, 2H), 2.80 (br s, 2H),
1.50 (s, 9H).; LC-MS (ESI) m/z : 348[M+H]*

Step 2. Preparation of tert-butyl 4-(1-methyl-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridine-1(2H)-carboxylate

tert-Butyl 4-(6-chloro-1-methyl-1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridine-
1(2H)-carboxylate (235 mg, 0.68 mmol) was dissolved in 1,4-dioxane (4.0 mL), and then
5-methylthiazol-2-amine (117 mg, 1.0 mmol), Pd2(dba)s (62 mg), Xantphos (79 mg) and
Cs2CO0s3 (553 mg) were added thereto at room temperature. The reaction mixture was
reacted at 160°C for 2 hours using a microwave reactor. The mixture was diluted with
ethyl acetate and then washed with distilled water. The organic layer was dried over
MgSOs, filtered, and concentrated. The resulting residue was purified by a silica gel
chromatography (0~70% ethyl acetate/hexane) to synthesize tert-butyl 4-(1-methyl-6-
((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridine-1(2H)-
carboxylate as a yellow solid (30 mg, yield: 10%).

IH NMR (500 MHz, CDCls) & 8.92 (br s, 1H), 7.01 (d, J = 1.0 Hz, 1H), 6.96 (d, J =
3.3 Hz, 1H), 6.68 (br s, 1H), 6.63 (d, J = 3.1 Hz, 1H), 6.56 (m, 1H), 4.21 (br s, 2H), 3.74
(br s, 2H), 3.72 (s, 3H), 2.95 (br s, 2H), 2.41 (s, 3H), 1.52 (s, 9H).; LC-MS (ESI) m/z :
426 [M+H]*

Step 3. Preparation of 1-(4-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one
tert-butyl  4-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)-3,6-dihydropyridine-1(2H)-carboxylate (30 mg, 0.070 mmol) was dissolved in
CH2CI>(3.0 mL), and then TFA (2.0 mL) was added thereto, and stirred at room
temperature for 1 hour. After completion of the reaction, the mixture was concentrated

under reduced pressure to synthesize a salt compound. The resulting salt compound
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was dissolved in water (2.0 mL) and THF (4.0 mL), and then NaHCO3 (60 mg, 0.72
mmol) was added thereto, and stirred at room temperature for 10 minutes. The mixture
was cooled to 0°C, and then 1.0M acryloyl chloride (0.091 mL, 1.3 eq) diluted in THF
was slowly added dropwise thereto. The reaction mixture was stirred at room
temperature for 30 minutes, diluted with dichloromethane, and washed with distilled
water and salt water. The organic layer was dried over MgSOs, filtered, and
concentrated. The resulting residue was purified by a silica gel chromatography
(0~10% methanol/ dichloromethane) to synthesize 1-(4-(1-methyl-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one as
a while solid (14 mg, yield: 52%).

H NMR (500 MHz, DMSO-ds) 6 10.66 (s, 1H), 7.29 (d, J = 2.9 Hz, 1H), 6.96 (s,
1H), 6.89 (m, 1H), 687 (s, 1H), 6.65 (m, 1H), 6.61 (br s, 1H), 6.17 (dd, J = 16.7, 4.9 Hz,
1H), 5.73 (m, 1H), 4.35 (d, J = 52.5 Hz, 2H), 3.84 (dt, J = 17.8, 5.2 Hz, 2H), 3.68 (s, 3H),
2.89 (d, J = 37.3 Hz, 2H), 2.31 (s, 3H).; LC-MS (ESI) m/z : 380 [M+H]"*

Examples 2 to 49 were prepared in a similar manner to that of Example 1, and

the structure and analysis results of the compounds are summarized in Table 1 below.

[Table 1]

Exam
ple

H NMR;
LC-MS (ESI) m/z
H NMR (500 MHz, DMSO-ds)
5 10.59 (s, 1H), 7.46 (d, J =
3.1 Hz, 1H), 7.00-6.80 (m,
3H), 6.69 (m, 1H), 6.59 (br s,
1H), 6.17 (dd, J = 16.6, 4.8
Hz, 1H), 5.73 (m, 1H), 4.52
(m, 1H), 4.35 (d, J = 53.1 Hz,
2H), 3.84 (dt, J = 18.9, 5.4 Hz,
2H), 2.88 (d, J = 37.3 Hz, 2H),
2.31(s,3H),1.44(d,J=6.6
Hz, 6H).;
408 [M+H]*

Structure Compound name

1-(4-(1-isopropyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yI)-3,6-dihydropyridin-1(2H)-
yl)prop-2-en-1-one
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1-(3-(1-methyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)-2,5-dihydro-1H-pyrrol-1-
yl)prop-2-en-1-one

'H NMR (500 MHz, DMSO-ds)
0 10.78 (d, J = 8.7 Hz, 1H),
7.39 (m, 1H), 6.99 (s, 1H),
6.93 (d, J = 15.4 Hz, 1H),
6.90-6.64 (m, 3H)., 5.13 (s,

1H), 4.89 (s, 1H), 4.72 (s, 1H),

4.50 (s, 1H), 3.71 (s, 3H), 2.34

(d, J=8.0 Hz, 3H);
366 [M+H]*

1-(4-(1-(cyclopropylmethyl)-
6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-
dihydropyridin-1(2H)-yl)prop-
2-en-1-one

IH NMR (500 MHz, CDCl3) &
7.12 (d, J = 3.3 Hz, 1H), 7.06
(d, J = 1.0 Hz, 1H), 6.80- 6.54
(m, 4H), 6.37 (dd, J = 16.7,
6.6 Hz, 1H), 5.74 (dd, J =
10.6, 1.0 Hz, 1H), 4.40 (d, J =
33.9 Hz, 2H), 3.99 (t, J= 5.3
Hz, 1H), 3.88 (d, J = 6.8 Hz,
3H), 3.02 (d, J = 12.7 Hz, 2H),
2.42 (s, 3H), 1.27-1.22 (m,
1H), 0.69-0.59 (m, 2H), 0.36
(@, J = 5.0 Hz, 2H).; 420
[M+H]*

1-(4-(1-cyclopentyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yI)-3,6-dihydropyridin-1(2H)-
yl)prop-2-en-1-one

'H NMR (500 MHz, CDCl3) &
10.54 (d, J = 14.9 Hz, 1H),
7.11-7.03 (m, 2H), 6.77-6.54
(m, 4H), 6.36 (dd, J = 16.8,
6.2 Hz, 1H), 5.74 (d, J = 10.6
Hz, 1H), 4.63 (dt, J = 13.9, 6.9
Hz, 1H), 4.43 (d, J = 1.7 Hz,
1H), 4.36 (s, 1H), 3.99 (t, J =
5.3 Hz, 1H), 3.87 (t,J=5.4
Hz, 1H), 3.03 (d, J =12.3 Hz,
2H), 2.41 (s, 3H), 2.24-2.15
(m, 2H), 1.96-1.75 (m, 6H).;
434 [M+H]*

1-(4-(1-isobutyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yI)-3,6-dihydropyridin-1(2H)-
yl)prop-2-en-1-one

IH NMR (500 MHz, DMSO-ds)
5 10.55 (s, 1H), 7.32 (d, J =
2.8 Hz, 1H), 7.02-6.77 (m,
3H), 6.64 (d, J = 27.4 Hz, 2H),
6.17 (dd, J = 3, 4.2 Hz, 1H),
5.73 (d, J = 10.1 Hz, 1H), 4.36
(d, J = 51.6 Hz, 2H), 3.85 (dd,
J = 15.6, 6.3 Hz, 4H), 2.89 (d,
J =37.3 Hz, 2H), 2.31 (s, 3H),
2.11 (dt, J = 13.6, 6.7 Hz, 1H),
0.85 (d, J = 6.6 Hz, 6H).; 422
[M+H]*

1-(4-(1-(cyclobutylmethyl)-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-
dihydropyridin-1(2H)-yl)prop-
2-en-1-one

IH NMR (500 MHz, CDCl3)
7.03-6.97 (M, 2H), 6.77-6.60
(m, 2H), 6.58 (d, J = 17.7 Hz,
2H), 6.37 (dd, J = 16.8, 7.1
Hz, 1H), 5.75 (dd, J = 10.6,
1.3 Hz, 1H), 4.41 (d, J = 30.9
Hz, 2H), 4.01 (dd, J = 16.2,
6.3 Hz, 3H), 3.88 (t, J= 5.5
Hz, 1H), 3.02 (d, J = 11.0 Hz,
2H), 2.40 (s, 3H), 2.08- 2.05
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(m, 1H), 1.97-1.75 (m, 6H).;
434 [M+H]+

1-(4-(6-((5-methylthiazol-2-
yl)amino)-1-
((tetrahydrofuran-3-

IH NMR (500 MHz, CDCl3) &
9.29 (s, 1H), 7.06-6.94 (m,
2H), 6.76-6.53 (m, 4H), 6.37
(dd, J = 16.7, 7.2 Hz, 1H),
5.75 (d, J = 10.6 Hz, 1H), 4.41

8 yl)methyl)-1H-pyrrolo[3,2- (d, J =32.1 Hz, 2H), 4.03-3.95
c]pyridin-4-yl)-3,6- (m, 4H), 3.90-3.85 (m, 1H),
dihydropyridin-1(2H)-yl)prop- | 3.82-3.67 (m, 3H), 3.61 (dd, J
2-en-1-one =8.9, 4.4 Hz, 1H), 3.03 (s,
2H), 2.41 (s, 3H), 2.06-1.98
(m, 2H).; 450 [M+H]*
H NMR (500 MHz, DMSO-dg)
0 10.52 (s, 1H), 7.30 (d, J =
2.9 Hz, 1H), 6.94 (dd, J =
1-(4-(1-(cyclohexylmethyl)-6- | 18.1, 10.1 Hz, 3H), 6.63 (d, J
((5-methylthiazol-2- = 24.8 Hz, 2H), 6.17 (dd, J =
9 yl)amino)-1H-pyrrolo[3,2- 16.6, 4.1 Hz, 1H), 5.73 (d, J =
c]pyridin-4-yl)-3,6- 10.3 Hz, 1H), 4.35 (d, J=51.9
dihydropyridin-1(2H)-yl)prop- Hz, 2H), 3.9-3..84 (m, 4H),
2-en-1-one 2.89 (d, J=37.1 Hz, 2H), 2.31
(s, 3H), 1.70-1.40 (m, 7H),
1.14 (t, J = 9.6 Hz, 4H).; 462
[M+H]+
IH NMR (500 MHz, DMSO-ds)
0 10.55 (s, 1H), 7.37 (s, 1H),
1-(4-(1-(cyclopentylmethyl)- (3'953 :(d2’7‘]o |_7|26 ;ﬁ) %Hi’sfs(f%
6—((_5—methy|thiazo|—2— _ 16.3 I—iz 1|_i) 5 %4 .(d 3 _
10 yhamino)-1H-pyrrolo[3,2- | g 2'y7 111y "4 41 (s, 1H), 4.31
clpyridin-4-yl)-3,6- (s, 1H), 3.97 (d, J = 7.4 Hz
dihydropyridin-1(2H)-yl)prop- 2H)’, 3.Sé (('j, 3 =,18.7 Hz, 2I—’i),
2-en-1-one 2.90 (d, J = 38.2 Hz, 2H). 2.32
(s, 3H), 1.68-1.41 (m, 9H).;
448 [M+H]*
IH NMR (500 MHz, CDCls) &
7.05-6.97 (m, 2H), 6.65 (dd, J
i 1-(4-(1-((4,4- = 40.0, 16.7 Hz, 4H), 6.40 (dd,
ifluorocyclohexyl)methyl)-6- J=16.7, 7.1 Hz, 1H), 5.78 (d
((5-methylthiazol-2- J=10.5 Hz, 1H), 4.44 (d, J =
11 y')am'”0.)(;.1“4‘1"3"”%'%[3’2' 31.9 Hz, 2H), 4.07-3.87 (m,
_ Clpyridin-4-y1)-3,6- 4H), 3.04 (d, J = 13.9 Hz, 2H),
dihydropyridin-1(2H)-yprop- | 5 43 (< "3y '2.14 (s, 1H). 1.69
2-en-1-one, (dd, J = 34.5, 13.2 Hz, 5H),
1.40 (dt, J=21.7, 10.9 Hz,
3H).; 498 [M+H]*
'H NMR (500 MHz, CDCls) &
7.04-6.96 (m, 2H), 6.78-6.52
1-(4-(1-(2,2-difluoroethyl)-6- (m, 4H), 6.37 (dd, J = 16.8,
((5-methylthiazol-2- 7.7 Hz, 1H), 6.01 (tt, J = 55.0,
12 yl)amino)-1H-pyrrolo[3,2- 3.7 Hz, 1H), 5.78-5.71 (m,

c]pyridin-4-yl)-3,6-
dihydropyridin-1(2H)-yl)prop-
2-en-1-one

1H), 4.48-4.31 (m, 4H), 4.00
(t, J=5.2Hz, 1H), 3.88 (, J =
5.3 Hz, 1H), 3.01 (d, J=14.9
Hz, 2H), 2.40 (d, J = 6.0 Hz,
3H), 2.28-2.10 (m, 1H).; 430
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[M+H]"

13

(S)-1-(4-(1-(sec-butyl)-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-

yl)-3,6-dihydropyridin-1(2H)-

yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3) &
9.54 (br s, 1H), 7.09 (d, J =
3.3 Hz, 1H), 7.02 (s, 1H),
6.76-6.55 (m, 4H), 6.37 (dd, J
= 16.8, 7.1 Hz, 1H), 5.75 (dd,
J=10.6, 1.5 Hz, 1H), 4.47-
4.34 (m, 2H), 4.26 (m, 1H),
4.03-3.85 (m, 2H), 3.03 (m,
2H), 2.40 (s, 3H), 1.85 (m,
2H), 1.50 (d, J = 6.7 Hz, 3H),
0.84 (t, J = 7.4 Hz, 3H).; 422
[M+H]*

14

(R)-1-(4-(1-(sec-butyl)-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-

yl)-3,6-dihydropyridin-1(2H)-

yl)prop-2-en-1-one,

IH NMR (500 MHz, CDCl3) &
9.54 (br s, 1H), 7.09 (d, J =
3.3 Hz, 1H), 7.02 (s, 1H),
6.76-6.55 (m, 4H), 6.37 (dd, J
= 16.8, 7.1 Hz, 1H), 5.75 (dd,
J=10.6, 1.5 Hz, 1H), 4.47-
4.34 (m, 2H), 4.26 (m, 1H),
4.03-3.85 (m, 2H), 3.03 (m,
2H), 2.40 (s, 3H), 1.85 (m,
2H), 1.50 (d, J = 6.7 Hz, 3H),
0.84 (t, J = 7.4 Hz, 3H).; 422
[M+H]*

15

1-(4-(1-benzyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yI)-3,6-dihydropyridin-1(2H)-
yl)prop-2-en-1-one,

H NMR (500 MHz, DMSO-ds)
0 10.57 (s, 1H), 7.48 (d, J =
3.3Hz, 1H),7.33(t,J=7.4
Hz, 2H), 7.26 (t, J = 7.3 Hz,
1H), 7.17 (d, J = 7.2 Hz, 2H),
7.00-6.79 (m, 3H), 6.73 (m,
1H), 6.62 (m, 1H), 6.17 (m,
1H), 5.73 (m, 1H), 5.32 (s,

2H), 4.36 (d, J = 50.9 Hz, 2H),

3.84 (dt, J = 17.8, 5.5 Hz, 2H),

2.89 (d, J =36.8 Hz, 2H), 2.31

(s, 3H).; 456 [M+H]*

16

1-(4-(6-((5-methylthiazol-2-
yl)amino)-1-phenethyl-1H-
pyrrolo[3,2-c]pyridin-4-yl)-
3,6-dihydropyridin-1(2H)-
yl)prop-2-en-1-one

H NMR (500 MHz, DMSO-ds)

0 10.69 (s, 1H), 7.31-7.18 (m,
6H), 7.01-6.79 (m, 3H), 6.66-
6.57 (m, 2H), 6.17 (m, 1H),
5.73 (m, 1H), 4.45-4.23 (m,

4H), 3.84 (dt, J=17.9, 5.6 Hz,
2H), 3.05 (t, J = 7.4 Hz, 2H),

2.88 (d, J =37.2 Hz, 2H), 2.32

(s, 3H).; 470 [M+H]*

17

1-(4-(6-((5-methylthiazol-2-
yl)amino)-1-((1-
(trifluoromethyl)cyclopropyl)
methyl)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-
dihydropyridin-1(2H)-yl)prop-
2-en-1-one

IH NMR (500 MHz, CDCl3)
10.71 (s, 1H), 7.09 (s, 1H),
6.96 (d, J = 3.3 Hz, 1H), 6.79-
6.53 (m, 4H), 6.37 (dd, J =
16.7, 6.7 Hz, 1H), 5.75 (d, J =
10.6 Hz, 1H), 4.41 (d, J = 28.0
Hz, 4H), 4.00 (t, J = 5.3 Hz,
1H), 3.88 (t, J = 5.5 Hz, 1H),
3.02 (d, J = 16.7 Hz, 2H), 2.42
(s, 3H), 1.06 (t, J = 6.1 Hz,
2H), 0.65 (s, 2H).; 488 [M+H]+
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1-(4-(1-(3,3-dimethylbutyl)-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-

IH NMR (500 MHz, CDCl3)
7.06 (s, 1H), 7.00 (d, J = 3.1
Hz, 1H), 6.77-6.54 (m, 4H),
6.37 (dd, J = 16.7, 6.9 Hz,

1H), 5.75 (d, J = 10.7 Hz, 1H),

18 c]pyridin-4-yl)-3,6- 4.41 (d, J = 31.5 Hz, 2H),
dihydropyridin-1(2H)-yl)prop- | 4.07-3.98 (m, 3H), 3.88 (t, J =
2-en-1-one 5.4 Hz, 1H), 3.03 (d, J=13.8
Hz, 2H), 2.40 (s, 3H), 1.70
(dd, J= 7.5, 4.3 Hz, 2H), 1.03
(s, 9H).: 450 [M+H]*
TH NMR (500 MHz, CDCls) 5
. 9.32 (s, 1H), 7.03 (s, 1H),
1-{4-(6-((5-methyithiazol-2- 6.88-6.(52 (m)2H) 6?38 (dé J
_yhamino)-1-(2,2,2- - 16.7, 8.5 Hz, 1H), 5.76 (d. J
trifluoroethyl)-1H-pyrrolo[3,2- | _ 10.5 Hz, 1H), 4.57 (dd, J =
19 _ Clpyridin-4-yi)-3,6- 16.7, 8.3 Hz, 1H), 4.42 (d, J =
dihydropyridin-1(2H)-yl)prop- 32_’1 Hy 1i_|) 3195 (dt J’:
2-en-1-one, 58.8, 5.3 Hz, 1H), 3.01 (d, J =
16.4 Hz, 1H), 2.42 (d, J = 3.0
Hz, 2H).; 448 [M+H]"
TH NMR (500 MHz, CDCls) 5
s 9.92 (s, 1H), 7.10 (s, 1H), 7.02
L (4022 (s, 1H), 6.90-6.52 (m, 4H),
difluorocyclopropyl)-6-((5- 6.38 (dd, J = 16.4, 7.4 Hz
20 methylthiazol-2-yl)amino)- [ 4, v"5 764 3= 105 Hz, 1H),
1H-pyrrolo]3,2-clpyridin-4- 4.42 (d, J = 31.8 Hz, 4H)
yI)-3,6-dihydropyridin-1(2H)- 4.09—3.78’(m 3H) 3.0’2 «d J _
yl)prop-2-en-1-one 16.5 Hz, 1H), 2.43 (s, 3H),
2.30-1.90(m, 2H).; 442 [M+H]*
H NMR (500 MHz, DMSO~ds)
510.88 (s, 1H), 7.89 (t, J =
. 59.4 Hz, 1H), 7.55 (d, J = 3.3
1-(4-(1-(difluoromethy)-6- | °5* 1% 7.)18 @ 1(H) =3
((5-methylthiazol-2- 6.77 (M, 3H), 6.58 (s, 1H)
21 yamino)-1H-pyrrolo[3, 2- 6.18 (dd, J = 16.7, 4.3 Hz,
_ Clpyridin-4-yl)-3,6- 1H), 5.74 (dd, J = 11.2, 4.4
dihydropyridin-1(2H)-yl)prop- Hyz iH) 436 (’d J= 51"4 Hy
2-en-1-one, 2H), 3.85 (dt, J = 18.3, 5.3 Hz,
2H), 2.88 (d, J = 38.3 Hz, 2H),
2.33 (s, 3H).; 416 [M+H]*
TH NMR (500 MHz, DMSO~ds)
510.74 (s, 1H), 7.45 (d, J =
3.1 Hz, 1H), 7.32 (s, 1H),
2-(4-(1-acryloyl-1,2,3,6- 7.01-6.75 (r31 3H) (6.57 ()s
tetrahydropyridin-4-yl)-6-((5- 1H), 6.18 (d d’ = ,16 7 4é
22 methylthiazol-2-yl)amino)- P ' o

1H-pyrrolo[3,2-c]pyridin-1-
y)-2-methylpropanenitrile

Hz, 1H), 5.77-5.70 (m, 1H),
4.37 (d, J = 50.9 Hz, 2H), 3.85
(dt, = 19.0, 5.4 Hz, 2H), 2.88

(d, J = 37.9 Hz, 2H), 2.33 (s,
3H), 2.04 (s, 6H).; 433 [M+H]*
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23

2-(4-(1-acryloyl-1,2,5,6-
tetrahydropyridin-3-yl)-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-1-
yl)-2-methylpropanenitrile

Rotamer(major) *H NMR (500
MHz, DMSO-ds) & 10.82 (s,
1H), 7.47 (m, 1H), 7.32 (s,

1H), 7.06-6.88 (m, 2H), 6.81-
6.61 (m, 2H), 6.18 (dd, J =
22.8, 16.8 Hz, 1H), 5.74 (m,

1H), 4.81 (d, J = 27.9 Hz, 2H),

3.78 (dt, J = 15.8, 5.4 Hz, 2H),
2.50-2.38 (m, 2H), 2.35 (s,

3H), 2.05 (s, 6H).; 433 [M+H]*

24

(R)-1-(4-(6-((5-methylthiazol-
2-yl)amino)-1-(1,1,1-
trifluoropropan-2-yl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-
3,6-dihydropyridin-1(2H)-
yl)prop-2-en-1-one

'H NMR (500 MHz, CDCl3) d
7.14 (d, J = 3.3 Hz, 1H), 7.04
(s, 1H), 6.81-6.51 (m, 4H),
6.38 (dd, J = 16.6, 7.6 Hz,
1H), 5.76 (dd, J = 10.5, 1.4
Hz, 1H), 4.84 (m, 1H), 4.41 (d,
J =32.7 Hz, 2H), 4.05-3.83
(m, 2H), 3.10-2.90 (m, 2H),
241 (s,3H),1.78(d,J=7.1
Hz, 3H).; 462 [M+H]*

25

1-(4-(1-(2,2-difluoroethyl)-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3-methyl-3,6-
dihydropyridin-1(2H)-yl)prop-
2-en-1-one

IH NMR (500 MHz, CDCl3) &
10.00 (s, 1H), 7.06 (d, J = 0.8
Hz, 1H), 7.00 (d, J = 3.3 Hz,
1H), 6.77-6.62 (m, 3H), 6.35
(dd, J = 43.0, 27.4 Hz, 2H),
6.15-5.89 (m, 1H), 5.75 (d, J =
10.5 Hz, 1H), 4.37 (td, J =
14.1, 3.7 Hz, 2H), 3.94 (dt, J =
21.7, 7.0 Hz, 1H), 3.84-3.64
(m, 2H), 2.41 (s, 3H), 1.79
(ddd, J = 18.8, 13.4, 7.1 Hz,
1H), 1.05 (s, 3H).; 444 [M+H]*

26

1-(4-(1-isopropyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yI)-2,3,6,7-tetrahydro-1H-
azepin-1-yl)prop-2-en-1-one

H NMR (500 MHz, CDCls) &
9.14 (br s, 1H), 7.14-7.09 (m,
1H), 6.99 (s, 1H), 6.75-6.49
(m, 4H), 6.35 (d, J = 18.1 Hz,
1H), 5.70 (d, J = 9.1 Hz, 1H),
4.59-4.49 (m, 1H), 4.41 (d, J =
5.2 Hz, 1H), 4.29 (d, J=5.1
Hz, 1H), 3.95 (t, J = 6.0 Hz,
1H), 3.85 (t, J = 5.9 Hz, 1H),
3.14-3.02 (m, 2H), 2.38 (s,
3H), 2.18-2.05 (m, 2H), 1.51
(d, J=6.4 Hz, 6H).; 422
[M+H]*

27

1-(7-(1-isopropyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)-3-oxa-9-
azabicyclo[3.3.1]non-6-en-9-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
9.08 (br s, 1H), 7.13 (t, J = 3.5
Hz, 1H), 7.00 (s, 1H), 6.75 (s,
1H), 6.70-6.57 (m, 3H), 6.38
(ddd, J = 16.7, 12.8, 1.4 Hz,
1H), 5.77 (d, J = 10.5 Hz, 2H),
5.34 (d, J = 5.0 Hz, 0.6H),
5.04 (d, J = 6.6 Hz, 0.4H),
4.66 (d, J = 4.8 Hz, 0.4H),
4.55 (m, 2H), 4.38 (d, J = 6.3
Hz, 0.6H), 4.08-4.01 (m, 1H),
3.91-3.73 (m, 3H), 3.43-3.09
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(m, 2H), 2.40 (s, 1H), 2.38 (s,
2H), 1.57-1.45 (m, 6H).; 450
[M+H]*

28

1-(3-(1-methyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)-8-azabicyclo[3.2.1]oct-2-
en-8-yl)prop-2-en-1-one

H NMR (500 MHz, DMSO-ds)
610.65 (s, 1H), 7.29 (d, J =
3.2 Hz, 1H), 6.96 (s, 1H),
6.91-6.75 (m, 3H), 6.58 (d, J =
3.1 Hz, 1H), 6.18 (td, J = 16.5,
2.2 Hz, 1H), 5.70 (ddd, J =
15.6, 10.3, 2.2 Hz, 1H), 4.93
(dd, J =10.6, 5.2 Hz, 1H),
4.84 (dd, J=11.9, 7.3 Hz,
1H), 3.67 (s, 3H), 3.17 (t, J =
18.8 Hz, 1H), 2.90-2.79 (m,
1H), 2.31 (s, 3H), 2.21-1.71
(m, 4H).; 406 [M+H]*

29

1-(3-(1-isopropyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)-8-azabicyclo[3.2.1]oct-2-
en-8-yl)prop-2-en-1-one

H NMR (500 MHz, DMSO-dg)
0 10.57 (s, 1H), 7.44 (d, J =
3.0 Hz, 1H), 6.99-6.75 (m,
4H), 6.61 (d, J = 3.3 Hz, 1H),

6.18 (td, J = 16.8, 2.2 Hz, 1H),
5.70 (ddd, J=15.4,10.3, 2.2
Hz, 1H), 4.93 (dd, J = 9.9, 4.9
Hz, 1H), 4.87-4.81 (m, 1H),
4.50 (m, 1H), 3.24-3.09 (m,
1H), 2.89-2.77 (m, 1H), 2.32
(s, 3H), 2.22-1.70 (m, 4H).;

434 [M+H]*

30

1-(3-(6-((5-methylthiazol-2-
yl)amino)-1-((1-
(trifluoromethyl)cyclopropyl)
methyl)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-8-
azabicyclo[3.2.1]oct-2-en-8-
yl)prop-2-en-1-one

H NMR (500 MHz, DMSO-ds)
0 7.36 (d, J = 2.8 Hz, 1H),
6.99-6.94 (m, 2H), 6.90-6.75
(m, 2H), 6.64 (d, J = 3.3 Hz,
1H), 6.18 (td, J = 16.6, 2.2 Hz,
1H), 5.70 (ddd, J = 15.0, 10.3,
2.2 Hz, 1H), 4.93 (dd, J =
10.2,5.1 Hz, 1H), 4.85(d, J =
6.3 Hz, 1H), 4.34 (s, 2H), 3.17
(dd, J =23.9, 18.1 Hz, 1H),
2.84 (dd, J = 25.8, 17.5 Hz,
1H), 2.32 (d, J = 7.7 Hz, 3H),
2.17-1.74 (m, 4H), 1.04 (s,
4H).; 514 [M+H]*

31

1-(3-(1-(2,2-
difluorocyclopropyl)-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)-8-azabicyclo[3.2.1]oct-2-
en-8-yl)prop-2-en-1-one

H NMR (500 MHz, DMSO-ds)
0 10.73 (s, 1H), 7.33 (d, I =
3.4 Hz, 1H), 7.04-6.74 (m,

4H), 6.64 (d, J = 3.3 Hz, 1H),

6.19 (dt, J = 17.0, 8.7 Hz, 1H),

5.75-5.65 (m, 1H), 4.93 (dd, J

=11.1, 5.5 Hz, 1H), 4.84 (d, J
= 4.6 Hz, 1H), 4.25 (dd, J =
15.6, 9.1 Hz, 1H), 3.18 (m,
1H), 2.2 (m, 1H), 2.41-2.24
(m, 5H), 2.22-2.72 (m, 4H).;

468 [M+H]*
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32

1-(3-(1-isobutyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)-8-azabicyclo[3.2.1]oct-2-
en-8-yl)prop-2-en-1-one

H NMR (500 MHz, DMSO-ds)
0 10.52 (s, 1H), 7.32 (d, J =
3.1 Hz, 1H), 6.97-6.77 (m,

4H), 6.61 (d, J = 2.9 Hz, 1H),
6.20 (dd, J = 23.7, 9.0 Hz,

1H), 5.78-5.66 (m, 1H), 4.95-

4.82 (m, 2H),3.86 (d,J=7.1
Hz, 2H), 3.18 (dd, J = 27.7,
14.5 Hz, 1H), 2.85 (dd, J =
24.5,17.4 Hz, 1H), 2.32 (s,

3H), 2.12-2.06 (m, 2H), 1.97-
1.77 (m, 2H), 0.86-0.84 (m,

6H).; 448 [M+H]+

33

1-(3-(1-cyclopentyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)-8-azabicyclo[3.2.1]oct-2-
en-8-yl)prop-2-en-1-one

H NMR (500 MHz, CDCls) &
11.10 (s, 1H), 7.06-6.95 (m,
2H), 6.83-6.64 (m, 2H), 6.64-
6.43 (m, 2H), 6.33 (dd, J =

27.0, 16.4 Hz, 1H), 5.64 (dd, J

= 14.6, 11.0 Hz, 1H), 5.11 (d,
J =27.6 Hz, 1H), 4.70-4.46
(m, 2H), 3.46-2.83 (m, 2H),
2.37 (s, 3H), 2.16-2.05 (m,
4H), 1.81 (s, 6H), 1.75-1.62

(m, 2H).; 460 [M+H]*

34

1-(3-(1-(2,2-difluoroethyl)-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-8-
azabicyclo[3.2.1]oct-2-en-8-
yl)prop-2-en-1-one

'H NMR (500 MHz, CDCl3) &
7.00 (d, J = 2.5 Hz, 2H), 6.82-
6.53 (m, 4H), 6.39 (ddd, J =
22.2,16.8, 1.6 Hz, 1H), 5.99
(t, J=55.0 Hz, 1H), 5.75-5.67
(m, 1H), 5.21-5.08 (m, 1H),
4.73-4.63 (m, 1H), 4.36 (id, J
=14.1, 3.3 Hz, 2H), 2.41 (d, J
= 6.5 Hz, 3H), 2.29-1.89 (m,
6H).; 456 [M+H]*

35

1-(3-(6-((5-methylthiazol-2-
yl)amino)-1-(2,2,2-
trifluoroethyl)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-8-
azabicyclo[3.2.1]oct-2-en-8-
yl)prop-2-en-1-one

IH NMR (500 MHz, DMSO-ds)
510.72 (s, 1H), 7.35 (d, J =
3.4 Hz, 1H), 7.02-6.76 (m,
4H), 6.71 (d, J = 3.3 Hz, 1H),
6.18 (td, J = 16.7, 2.2 Hz, 1H),
5.76-5.66 (m, 1H), 5.10 (g, J =
9.1 Hz, 2H), 4.95-4.80 (m,
2H), 3.18 (t, J = 18.7 Hz, 1H),
2.82 (t, J = 18.0 Hz, 1H), 2.32
(d, J = 7.9 Hz, 3H), 2.21-1.70
(M, 4H).474 [M+H]*

36

1-(3-(1-methyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)-9-azabicyclo[3.3.1]non-2-
en-9-yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
7.03 (s, 1H), 6.95 (d, J = 3.2
Hz, 1H), 6.74-6.62 (m, 2H),
6.57 (dd, J = 21.6, 3.1 Hz,
1H), 6.47 (m, 1H), 6.32 (d, J =
16.8 Hz, 1H), 5.70 (td, J =
16.8, 2.0 Hz, 1H), 5.50 (s,
0.55H), 5.27 (s, 0.45H), 4.82
(s, 0.45H), 4.59 (s, 0.55H),
3.70 (s, 3H), 3.35-2.85(m,
2H), 2.40 (s, 1.35H), 2.39 (s,
1.65H), 2.10 (m, 1H), 1.91-
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1.59 (m, 5H).; 420 [M+H]*

37

1-(3-(1-isopropyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)-9-azabicyclo[3.3.1]non-2-
en-9-yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
7.15 (d, J = 2.9 Hz, 1H), 6.99
(s, 1H), 6.78 (s, 1H), 6.72-
6.57 (M, 2H), 6.48 (t, J = 5.0
Hz, 1H), 6.33 (m, 1H), 5.71 (d,
J =10.6 Hz, 1H), 5.51 (s,
0.55H), 5.27 (s, 0.45H), 4.83
(s, 0.45H), 4.62-4.51 (m,
1.55H), 3.34-2.84 (m, 2H),
2.40 (s, 1.35H), 2.39 (s,
1.65H), 2.10 (m, 1H), 1.95-
1.60 (m, 7H), 1.51 (d, J= 6.4
Hz, 11H).; 448 [M+H]*

38

1-(3-(1-isobutyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)-9-azabicyclo[3.3.1]non-2-
en-9-yl)prop-2-en-1-one

H NMR (500 MHz, CDCls) &
7.08-6.93 (m, 2H), 6.71-6.45
(m, 4H), 6.33 (ddd, J = 16.8,
4.4,1.6 Hz, 1H),5.71 (d, J =
10.9 Hz, 1H), 5.39 (d, J =
116.5 Hz, 1H), 4.72 (d, J =
115.7 Hz, 1H), 3.82(d, J=7.3
Hz, 2H), 3.16 (s, 1H), 2.41 (d,
J =6.2 Hz, 3H), 2.26-1.97 (m,
3H), 1.97-1.57 (m, 5H), 0.99-
0.83 (m, 6H).; 462 [M+H]*

39

1-(3-(1-(cyclopropylmethyl)-
6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-8-
azabicyclo[3.2.1]oct-2-en-8-
yl)prop-2-en-1-one

'H NMR (500 MHz, CDCl3) &
11.24 (br s, 1H), 7.04 (s, 1H),
7.01 (d, J=3.3 Hz, 1H), 6.79
(dd, J=11.3, 5.2 Hz, 1H),
6.67-6.49 (m, 3H), 6.36 (ddd,
J=27.8, 16.8, 1.6 Hz, 1H),
5.66 (ddd, J =18.4,10.4, 1.6
Hz, 1H), 5.14 (m, 1H), 4.66
(m, 1H), 3.77 (d, J = 6.7 Hz,
2H), 3.50-2.85 (m, 2H), 2.40
(s, 1.5H), 2.39 (s, 1.5H), 2.34-
1.82 (m, 6H), 1.13 (m, 1H),
0.58-0.51 (m, 2H), 0.30-0.23
(m, 2H).; 446 [M+H]*

40

1-(4-(6-((1H-imidazol-2-
yl)amino)-1-methyl-1H-
pyrrolo[3,2-c]pyridin-4-yl)-
3,6-dihydropyridin-1(2H)-
yl)prop-2-en-1-one

H NMR (500 MHz, CDCls) &
6.96 (d, J = 3.3 Hz, 1H), 6.86
(s, 2H), 6.76-6.47 (m, 4H),
6.38 (d, J =16.8 Hz, 1H), 5.77
(d, J=10.5Hz, 1H), 4.41 (d, J
= 33.8 Hz, 2H), 4.05-3.855 (m,
2H), 3.72 (s, 3H), 2.87 (s,
2H).; 349 [M+H]*

41

1-(4-(1-isopropyl-6-((5-
methyl-1,3,4-thiadiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-
dihydropyridin-1(2H)-yl)prop-
2-en-1-one

IH NMR (500 MHz, CDCl3)
7.23(d, J= 9.0 Hz, 1H), 7.17
(d, J = 3.3 Hz, 1H), 6.78-6.52
(m, 3H), 6.41- 6.34 (m, 1H),
5.76 (d, J = 10.5 Hz, 1H),
4.71-4.63 (m, 1H), 4.45 (s,
1H), 4.39 (s, 1H), 4.01 (t, J =
5.4 Hz, 1H), 3.89 (t, J= 5.5
Hz, 1H), 3.05-2.95 (m, 2H),
2.71 (m, 3H), 1.57 (d, J = 6.7
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Hz, 6H).; 409 [M+H]*

42

1-(4-(1-isopropyl-6-((4-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)-3,6-dihydropyridin-1(2H)-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
8.53 (br s, 1H), 7.15 (d, J =
3.1 Hz, 1H), 6.76-6.55 (m,

4H), 6.41-6.27 (m, 2H), 5.75

(d, J = 10.6 Hz, 1H), 4.54 (m,

1H), 4.46-4.35 (m, 2H), 4.02-
3.85 (m, 2H), 3.08-2.96 (m,

2H), 2.34 (s, 3H), 1.51 (d, J =

6.7 Hz, 6H).; 408 [M+H]*

43

1-(4-(1-isopropyl-6-
(pyrimidin-4-ylamino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-
3,6-dihydropyridin-1(2H)-

yl)prop-2-en-1-one

IH NMR (500 MHz, CDCls) &

8.78 (s, 1H), 8.35(d, J=5.8
Hz, 1H), 7.78-7.52 (m, 2H),

7.24-7.16 (m, 2H), 6.73-6.45
(m, 3H), 6.36 (dd, J = 16.6,
9.0 Hz, 1H), 5.74 (dd, J =
10.6, 1.7 Hz, 1H), 4.67 (m,

1H), 4.46-4.31 (m, 2H), 3.99-
3.80 (m, 2H), 2.90 (m, 2H),

1.55 (d, J = 6.7 Hz, 6H).; 389

[M+H]*

44

1-(4-(1-isopropyl-6-((6-
methylpyrimidin-4-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yI)-3,6-dihydropyridin-1(2H)-
yl)prop-2-en-1-one

'H NMR (500 MHz, CDCl3) &
8.70 (s, 1H), 7.87 (m, 1H),
7.30-7.00 (m, 3H), 6.74-6.42
(m, 3H), 6.37 (dd, J = 16.6,
10.6 Hz, 1H), 5.75 (d, J = 10.6
Hz, 1H), 4.69 (m, 1H), 4.40
(m, 2H), 3.90 (m, 2H), 2.89
(m, 2H), 2.44 (s, 3H), 1.55 (d,
J = 6.7 Hz, 6H).; 403 [M+H]*

45

1-(4-(1-isopropyl-6-((6-
(trifluoromethyl)pyrimidin-4-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-
dihydropyridin-1(2H)-yl)prop-
2-en-1-one

H NMR (500 MHz, DMSO-ds)
0 10.58 (s, 1H), 8.83 (s, 1H),
8.26 (br s, 1H), 7.60 (s, 1H),
6.99-6.55 (m, 3H), 6.17 (dd, J
= 15.7, 10.0 Hz, 1H), 5.74 (d,
J =10.3 Hz, 1H), 4.63 (m,
1H), 4.42-4.25 (m, 2H), 3.86-
3.75 (m, 2H), 2.85-2.70 (m,
2H), 1.48 (d, J = 6.6 Hz, 5H).;
457 [M+H]*

46

1-(4-(1-isopropyl-6-((6-
methoxypyrimidin-4-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-
dihydropyridin-1(2H)-yl)prop-
2-en-1-one

IH NMR (500 MHz, CDCls) &
8.46 (s, 1H), 7.57 (br s, 1H),
7.26-7.20 (m, 1H), 6.83-6.49
(m, 4H), 6.37 (dd, J = 16.3,
9.2 Hz, 1H), 5.76 (d, J = 11.5
Hz, 1H), 4.66 (m, 1H), 4.47-
4.35 (m, 2H), 4.00-3.81 (m,
5H), 2.94-2.84 (m, 2H), 1.54
(d, J = 6.7 Hz, 6H).; 419
[M+H]*
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H NMR (500 MHz, CDCl3) d
8.20 (dd, J = 9.0, 5.8 Hz, 1H),
1-(4-(6-((4-fluoropyridin-2- 7.50-7.34 (m, 2H), 7.25-7.13
yl)amino)-1-isopropyl-1H- (m, 2H), 6.73-6.30 (m, 5H),
47 pyrrolo[3,2-c]pyridin-4-yl)- 5.74 (dd, J = 10.6, 1.7 Hz,
3,6-dihydropyridin-1(2H)- 1H), 4.62 (m, 1H), 4.44-4.30
yl)prop-2-en-1-one (m, 2H), 3.98-3.80 (m, 2H),
2.90 (s, 2H), 1.53(d, J=6.7
Hz, 6H).; 406 [M+H]"
!H NMR (500 MHz, CDCls) &
8.38 (d, J = 4.8 Hz, 1H), 8.05-
1-(4-(1-isopropyl-6-((4- 7.25 (m, 3H), 7.18 ((_j, J=31
(trifluoromethyl)pyridin-2- Hz, 1H), 6.96 (d, J = 5.0 Hz,
y1)amino)-1H-pyrrolo[3,2- 1H), 6.73-6.47 (m, 3H), 6.35
48 g ' (t, J=15.1 Hz, 1H), 5.74 (d, J
c]pyridin-4-yl)-3,6- -
dihydropyridin-1(2H)-yl)prop- | 10.6 Hz, 1H), 4.62 (m, 1H),
>-en-1-one 4.45-4.30 (m, 2H), 3.98-3.79
(m, 2H), 2.95-2.85 (m, 2H),
1.54 (d, J = 6.6 Hz, 6H).; 456
[M+H]*
H NMR (500 MHz, CDCl3) &
8.13 (d, J=5.2 Hz, 1H), 7.77
(s, 1H), 7.48 (d, J = 16.1 Hz,
1H), 7.13 (d, J = 2.7 Hz, 1H),
1-(4-(1-isopropyl-6-((4- 6.99 (d, J=19.1 Hz, 1H), 6.63
methylpyridin-2-yl)amino)- (ddd, J =12.0, 11.4, 6.3 Hz,
49 1H-pyrrolo[3,2-c]pyridin-4- | 3H), 6.48 (d, J = 30.6 Hz, 1H),
yI)-3,6-dihydropyridin-1(2H)- | 6.34 (t, J = 14.6 Hz, 1H), 5.72
yl)prop-2-en-1-one (d, J=10.5 Hz, 1H), 4.63 (m,
1H), 4.42-4.28 (m, 2H), 3.85
(dt, J=71.7, 5.4 Hz, 2H), 2.89
(s, 2H), 2.27 (s, 3H), 1.51 (d, J
= 6.7 Hz, 6H).; 402 [M+H]"

Example 50. Preparation of N-(3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide

—~( —~(
.

NS
CI\_N_Cl Cle N Nj/s
X NHBoc
\ P ‘ —_— HN. N NHBoc - HN._ N N)v
) = \ | H

N / & &
/ /N N /)

y N

Step 1. Preparation of tert-butyl (3-(6-chloro-1-methyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)phenyl)carbamate

tert-Butyl  (3-(6-chloro-1-methyl-1H-pyrrolo[3,2-c]pyridin-4-yl)phenyl)carbamate
(yield: 52%) was synthesized in the same manner as in step 1 of Example 1, except that

10  (3-((tert-butoxycarbonyl)amino)phenyl)boronic acid was used instead of tert-butyl 4-
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(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,6-dihydropyridine-1(2H)-carboxylate
used in the synthesis step 1 of Example 1.

LC-MS (ESI) m/z : 358 [M+H]*

Step 2. Preparation of tert-butyl (3-(1-methyl-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)phenyl)carbamate

tert-Butyl(3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)phenyl)carbamate (yield: 27%) was synthesized in the same manner as in step 2 of
Example 1, except that tert-butyl (3-(6-chloro-1-methyl-1H-pyrrolo[3,2-c]pyridin-4-
yl)phenyl)carbamate was used instead of tert-butyl 4-(6-chloro-1-methyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridine-1(2H)-carboxylate used in the synthesis step 2 of
Example 1.

IH NMR (500 MHz, CDCl3) & 8.53 (s, 1H), 8.12 (s, 1H), 7.82 (d, J = 6.9 Hz, 1H),
7.46 (m, 2H), 7.01 (m, 2H), 6.79 (m, 2H), 6.63 (s, 1H), 3.75 (s, 3H), 2.39 (s, 3H), 1.54 (s,
9H).; LC-MS (ESI) m/z : 436 [M+H]"*

Step 3. Preparation of N-(3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide

N-(3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)phenyl)acrylamide (yield: 77%) was synthesized in the same manner as in step 3 of
Example 1, except that tert-butyl (3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)phenyl)carbamate was used instead of tert-butyl 4-(1-methyl-6-
((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridine-1(2H)-
carboxylate used in the synthesis step 3 of Example 1.

H NMR (500 MHz, DMSO-ds) 6 11.28 (br s, 1H), 10.36 (s, 1H), 8.66 (s, 1H),
7.89(d, J = 7.7 Hz, 1H), 7.66 (d, J = 7.9 Hz, 1H), 7.54 (t, J = 7.9 Hz, 1H), 7.45 (d, J =
3.2 Hz, 1H), 7.09 (s, 1H), 7.03 (s, 1H), 6.82 (d, J = 3.1 Hz, 1H), 6.50 (dd, J = 16.9, 10.1
Hz, 1H), 6.31 (dd, J = 16.9, 1.6 Hz, 1H), 5.80 (dd, J = 10.2, 1.6 Hz, 1H), 3.76 (s, 3H),
2.34 (s, 3H).; LC-MS (ESI) m/z : 390 [M+H]*
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Examples 51 to 78 were prepared in a similar manner to that of Example 50,

and the structure and analysis results of the compounds are summarized in Table 2

Structure

Compound name

H NMR;
LC-MS (ESI) m/z

N-(2-fluoro-3-(1-methyl-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-
yl)phenyl)acrylamide

IH NMR (500 MHz, DMSO-

ds) 5 10.85 (s, 1H), 10.10 (s,

1H), 8.06 (t, J = 7.2 Hz, 1H),

7.60 (t, J = 6.8 Hz, 1H), 7.36

(t, J=7.9 Hz, 1H), 7.33 (d, J
= 3.3 Hz, 1H), 7.05 (s, 1H),
6.97 (s, 1H), 6.66 (dd, J =
17.0, 10.2 Hz, 1H), 6.36-
6.29 (m, 2H), 5.80 (dd, J =
10.2, 1.7 Hz, 1H), 3.73 (s,

3H), 2.27 (s, 3H).; 408
[M+H]*

N-(2-methoxy-3-(1-methyl-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-
yl)phenyl)acrylamide

'H NMR (500 MHz, DMSO-
des) 8 10.90 (s, 1H), 9.68 (s,
1H), 8.22 (d, J = 8.1 Hz, 1H),
7.37 (d, J=7.5Hz, 1H),
7.30-7.22 (m, 2H), 7.06 (s,
1H), 6.98 (s, 1H), 6.79 (dd, J
= 16.9, 10.1 Hz, 1H), 6.33-
6.22 (m, 2H), 5.76 (d, J =
10.1 Hz, 1H), 3.73 (s, 3H),
3.25 (s, 3H), 2.26 (s, 3H).;
420 [M+H]*

N-(3-methyl-5-(1-methyl-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-
yl)phenyl)acrylamide

!H NMR (500 MHz, DMSO-
des) 6 10.77 (s, 1H), 10.25 (s,
1H), 8.39 (s, 1H), 7.76 (s,
1H), 7.53 (s, 1H), 7.39 (d, J
= 3.2 Hz, 1H), 6.98 (s, 2H),
6.79 (d, J = 3.2 Hz, 1H),
6.49 (dd, J = 16.9, 10.1 Hz,
1H), 6.30 (dd, J = 17.0, 1.8
Hz, 1H), 5.78 (dd, J = 10.1,
1.8 Hz, 1H), 3.73 (s, 3H),
2.43 (s, 3H), 2.32 (s, 3H).;
404 [M+H]*

below.
[Table 2]
Example
51
NS
Y
52 HN N\
‘ =
N
/
53
NjS
Y
54 HN N\
‘ =
/N /

N-(2-fluoro-5-(1-methyl-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-
yl)phenyl)acrylamide

IH NMR (500 MHz, DMSO-
ds) & 12.00 (s, 1H), 10.18 (s,
1H), 8.99 (d, J = 6.6 Hz, 1H),
7.93 (m, 1H), 7.56-7.44 (m,
2H), 7.23 (s, 1H), 7.10 (s,
1H), 6.86 (d, J = 2.9 Hz, 1H),
6.71 (dd, J = 17.0, 10.2 Hz,
1H), 6.34 (dd, J = 17.0, 1.4
Hz, 1H), 5.83 (dd, J = 10.3,
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1.4 Hz, 1H), 3.79 (s, 3H),
2.37 (s, 3H).; 408 [M+H]*

55

Iz

N-(2-methyl-5-(1-methyl-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-
yl)phenyl)acrylamide

IH NMR (500 MHz, DMSO-
ds) 5 10.76 (s, 1H), 9.61 (s,
1H), 8.41 (s, 1H), 7.92 (dd, J
= 7.9, 1.3 Hz, 1H), 7.43 (d, J
= 8.0 Hz, 1H), 7.38 (d, J =
3.2 Hz, 1H), 6.98 (d, J= 1.0
Hz, 1H), 6.94 (s, 1H), 6.81
(d, J = 3.1 Hz, 1H), 6.62 (dd,
J=16.9, 10.2 Hz, 1H), 6.31
(dd, J = 17.0, 1.8 Hz, 1H),
5.79 (dd, J = 10.2, 1.7 Hz,
1H), 3.72 (s, 3H), 2.33 (s,
3H), 2.31 (s, 3H).404 [M+H]*

56

Iz

N-(2,6-dimethyl-3-(1-methyl-
6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-
yl)phenyl)acrylamide

H NMR (500 MHz, DMSO-
des) 8 12.46 (s, 1H), 10.77 (s,
1H), 9.61 (s, 1H), 7.33-7.21
(m, 3H), 6.99 (s, 1H), 6.95
(s, 1H), 6.52 (dd, J =17.1,
10.3 Hz, 1H), 6.25 (dd, J =
17.1, 1.6 Hz, 1H), 6.07 (d, J
= 3.0 Hz, 1H), 3.72 (s, 3H),
2.25 (s, 3H), 2.23 (s, 3H),
2.06 (s, 3H).; 418 [M+H]*

57

N-(2,6-difluoro-3-(1-methyl-
6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-
yl)phenyl)acrylamide

'H NMR (500 MHz, DMSO-
des) 6 10.83 (s, 1H), 10.11 (s,
1H), 7.81(dd, J=14.4,7.6
Hz, 1H), 7.40 (m, 1H), 7.34
(d, J=3.2 Hz, 1H), 7.04 (s,
1H), 6.97 (s, 1H), 6.53 (dd, J
=17.0, 10.1 Hz, 1H), 6.35-
6.28 (m, 2H), 5.84 (d, J =
11.7 Hz, 1H), 3.73 (s, 3H),
2.28 (s, 3H).; 426 [M+H]*

58

Iz

N-(3-(1-isopropyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-

yl)-2-
methylphenyl)acrylamide

!H NMR (500 MHz, CDCls) &
8.05 (s, 1H), 7.40-7.31 (m,
2H), 7.12 (d, J = 3.4 Hz, 1H),
7.02-6.95 (m, 2H), 6.48 (d, J
= 16.7 Hz, 1H), 6.38-6.21
(m, 2H), 5.80 (d, J = 9.5 Hz,
1H), 4.61 (m, 1H), 2.34 (s,
3H), 2.23 (s, 3H), 1.54 (d, J
= 6.7 Hz, 6H).; 432 [M+H]*

59

N-(4-fluoro-3-(1-isopropyl-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-
yl)phenyl)acrylamide

IH NMR (500 MHz, DMSO-
ds) 5 10.71 (s, 1H), 10.33 (s,
1H), 8.20 (dd, J = 6.4, 2.4
Hz, 1H), 7.78 (m, 1H), 7.50
(d, J=3.4Hz, 1H), 7.36 (t, J
= 9.4 Hz, 1H), 7.12 (s, 1H),
6.96 (s, 1H), 6.45 (dd, J =
17.0, 10.1 Hz, 1H), 6.36 (t, J
= 3.3 Hz, 1H), 6.27 (dd, J =
16.9, 1.6 Hz, 1H), 5.77 (m,
1H), 4.58 (m, 1H), 2.26 (s,
3H), 1.48 (d, J = 6.7 Hz,
6H).; 436 [M+H]*

76




N-(2,4-difluoro-5-(1-
isopropyl-6-((5-

IH NMR (500 MHz, CDCl3)
9.33 (br s, 1H), 8.90 (s, 1H),
7.46 (s, 1H), 7.16 (d, J = 3.4
Hz, 1H), 7.07-6.95 (m, 3H),
6.52 (t, J = 3.4 Hz, 1H), 6.46

60 methzylthiazol-2-yl)amino)- (d, J=16.8 Hz, 1H), 6.30
1H-pyrrolo[3,2-c]pyridin-4- (dd, J = 16.8, 10.2 Hz, 1H),
yl)phenyl)acrylamide 5.80 (d, J = 10.4 Hz, 1H),
4.58 (m, 1H), 2.38 (s, 3H),
1.53 (d, J=6.7 Hz, 6H).; LC-
MS (ESI) m/z : 454 [M+H]*
H NMR (500 MHz, MeOD-
ds) 58.23(dd,J=6.3,2.6
/:( N-(3-(1-(cyclopropylmethyl)- 7H§117H2)27(n71627H;27(n11416H§2
6-((5-methylthiazol-2- ; ’ ’ L ’
; (m, 3H), 6.50-6.32 (m, 3H),
61 y')am'”O).‘;.H'gyrlrof[&z' 5.78 (dd, J = 9.9, 1.7 Hz,
quong)ﬁrelnlyr})ac);))llamide 1H), 4.00 (t, J = 6.8 Hz, 2H),
2.32 (s, 3H), 1.28 (s, 1H),
0.63 (g, J =5.6 Hz, 2H),
0.43 (d, J=5.2 Hz, 2H);
448 [M+H]*
!H NMR (500 MHz, CDCl3) &
/_( 9.55 (s, 1H), 8.06 (s, 1H),
Ny 0 '\1;1(3|'t§11.'i50|bgty|'56‘((.5') 37 : %87.93,13(5% ﬁ??’si??e(.‘é‘é’.
methylthiazol-2-yl)amino)- _
62 HN ‘ NS HM 1H-pyrrolo[3,2-c]pyridin-4- ?_ég 1(:1?) %HS),E;FE.(?OJ(S,7J3—|_?Z.6
/ methy! heyr? I?acr lamide 2H), 2.34 (s, 3H), 2.23 (d, J
)VN ylphenyljacry = 14.1 Hz, 3H), 1.83 (s, 1H),
0.95 (t, J=12.2 Hz, 6H).;
446 [M+H]*
!H NMR (500 MHz, MeOD-
ds) 6 8.23 (dd,J=6.3, 2.6
Hz, 1H), 7.79-7.71 (m, 1H),
N-(4-fluoro-3-(1-isobutyl-6- 7.29-7.18 (m, 2H), 7.00 (s,
((5-methylthiazol-2- 1H), 6.91 (d, J = 0.9 Hz, 1H),
63 yl)amino)-1H-pyrrolo[3,2- 6.52-6.34 (m, 3H), 5.78 (dd,
c]pyridin-4- J=10.0, 1.7 Hz, 1H), 3.95
yl)phenyl)acrylamide (d, J=7.3 Hz, 2H), 2.32 (s,
3H), 2.25-2.22 (m, 1H), 0.96
(d, J=6.6 Hz, 6H).; 450
[M+H]*
'H NMR (500 MHz, CDCls) &
9.16 (s, 1H), 8.01-7.92 (m,
1H), 7.28 (s, 1H), 7.19 (d, J
/:( N-(5-(1-(cyclopropylmethyl)- = 3.3 Hz, 2H), 6.86 (d, J =
Nﬁ/S Fo 6-((5-methylthiazol-2- 38.6 Hz, 4H), 6.49-6.30 (m,
64 HN._N N)K/ yl)amlno)_—l_H—pyrroIo[3,2— 2H), 5.80 (d, J = 10.2 Hz,
| H c]pyridin-4-yl)-2- 1H), 3.91 (d, J = 6.8 Hz, 2H),
) fluorophenyl)acrylamide 2.34 (d, J =10.2 Hz, 3H),
>N 2.00 (d, J = 12.3 Hz, 1H),

0.63 (q, J = 5.4 Hz, 2H),
0.36 (q, J = 5.1 Hz, 2H).;
448 [M+H]*

77
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N-(5-(1-(cyclopropylmethyl)-
6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-2-
methylphenyl)acrylamide

IH NMR (500 MHz, CDCl3)
8.59 (s, 1H), 7.95 (s, 1H),
7.37(d, J = 7.7 Hz, 1H),
7.17 (d, J = 3.3 Hz, 1H),
6.85 (d, J = 31.8 Hz, 3H),
6.516.26 (m, 3H), 5.77 (d, J
= 9.7 Hz, 1H), 3.93-3.83 (m,
2H), 2.33 (s, 3H), 2.15 (t, J =
7.5 Hz, 3H), 0.62 (dd, J =
13.1, 5.2 Hz, 2H), 0.36 (d, J
= 5.0 Hz, 2H).; 444 [M+H]*

66

N-(5-(1-(cyclopropylmethyl)-
6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-2,4-
difluorophenyl)acrylamide

!H NMR (500 MHz, CDCl3) &
8.93 (s, 1H), 7.46 (d, J = 8.9
Hz, 1H), 7.18 (d, J = 3.3 Hz,
1H), 7.10-6.92 (m, 3H), 6.57-
6.43 (m, 2H), 6.31 (dd, J =
16.8, 10.2 Hz, 1H), 5.82 (d, J
=10.4 Hz, 1H), 3.93(d, J =
6.8 Hz, 2H), 2.36 (s, 3H),
2.27 (dd, J=16.7, 5.4 Hz,
1H), 0.67 (g, J = 5.4 Hz, 2H),
0.39 (q, J=5.0 Hz, 2H).;
466 [M+H]*

67

N-(2,4-difluoro-5-(1-isobutyl-
6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-
yl)phenyl)acrylamide

'H NMR (500 MHz, CDClIs) &
8.93 (s, 1H), 7.46-7.35 (m,
1H), 7.10-6.94 (m, 3H), 6.90
(s, 1H), 6.48 (dt, J = 36.6,
11.5 Hz, 2H), 6.37-6.23 (m,
1H), 5.82 (d, J = 10.4 Hz,
1H), 3.84 (t, J = 10.9 Hgz,
2H), 2.37 (s, 3H), 2.24-2.15
(m, 1H), 0.96 (d, J = 6.6 Hz,
6H).; 468 [M+H]*

68

(S)-N-(3-(1-(sec-butyl)-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-

yI)-4-
fluorophenyl)acrylamide

'H NMR (500 MHz, CDCls) &
13.72 (s, 1H), 8.57 (s, 1H),
8.25 (s, 1H), 7.68 (s, 1H),
7.22-7.10 (m, 2H), 6.99 (s,
1H), 6.82 (s, 1H), 6.55-6.35
(m, 3H), 5.74 (d, J = 8.7 Hz,
1H), 4.25 (m, 1H), 2.30 (s,

3H), 1.88-1.66 (m, 2H), 1.36

(d, J=5.2 Hz, 3H), 0.73 (t, J
= 7.5 Hz, 3H).; 450 [M+H]*

69

N-(5-(1-(3,3-dimethylbutyl)-
6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-2,4-
difluorophenyl)acrylamide

H NMR (500 MHz, DMSO-
ds) & 7.63-7.55 (m, 2H), 7.28
(s, 2H), 6.70-6.23 (m, 4H),
5.85-5.76 (m, 1H), 4.22-4.14
(m, 2H), 2.37-2.30 (m, 3H),
1.70-1.64 (m, 2H), 1.03-0.97
(m, 9H).; 496 [M+H]*

78




70

N-(3-(1-cyclopentyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)-4-
fluorophenyl)acrylamide

IH NMR (500 MHz, DMSO-
ds) 5 10.73 (s, 1H), 10.34 (s,
1H), 8.20 (dd, J = 6.4, 2.4
Hz, 1H), 7.78 (m, 1H), 7.45
(d, J=3.3Hz, 1H), 7.36 (t, J
= 9.4 Hz, 1H), 7.14 (s, 1H),
6.96 (s, 1H), 6.45 (dd, J =
16.9, 10.1 Hz, 1H), 6.35 (t, J
= 3.3 Hz, 1H), 6.27 (dd, J =
16.9, 1.6 Hz, 1H), 5.77 (m,
1H), 4.73 (m, 1H), 2.26 (s,
3H), 2.21-2.12 (m, 2H), 1.95-
1.80 (m, 4H), 1.80-1.66 (m,
2H).; 462 [M+H]*

71

N-(4-fluoro-3-(6-((5-
methylthiazol-2-yl)amino)-1-
((tetrahydrofuran-3-
yl)methyl)-1H-pyrrolo[3,2-
c]pyridin-4-
yl)phenyl)acrylamide,

IH NMR (500 MHz, CDCl3) &
7.90 (d, J = 49.0 Hz, 2H),
7.57 (s, 1H), 7.01 (dd, J =

26.8, 5.2 Hz, 2H), 6.55-6.41

(m, 2H), 6.28 (dd, J = 16.6,
10.2 Hz, 1H), 5.79 (d, J =
10.2 Hz, 1H), 4.01 (dd, J =

17.1, 6.7 Hz, 2H), 3.80-3.55

(m, 4H), 2.82 (d, J = 6.7 Hz,

1H), 2.35 (s, 3H), 2.03 (dt, J
= 14.1, 7.0 Hz, 2H).; 478

[M+H]*

72
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N-(2-fluoro-5-(6-((5-
methylthiazol-2-yl)amino)-1-
((tetrahydrofuran-3-
yl)methyl)-1H-pyrrolo[3,2-
c]pyridin-4-
yl)phenyl)acrylamide

'H NMR (500 MHz, DMSO-
des) 6 10.18 (s, 1H), 8.93 (d,
J =6.4 Hz, 1H), 8.00-7.92
(m, 1H), 7.55-7.44 (m, 2H),
7.10-7.01 (m, 2H), 6.85 (d, J
= 3.2 Hz, 1H), 6.73-6.62 (m,
1H), 6.34 (dd, J = 17.0, 1.5
Hz, 1H), 5.83 (d, J=11.7
Hz, 2H), 4.12 (dd, J = 7.5,
3.4 Hz, 2H),2.77(d, J=6.4
Hz, 1H), 2.33 (s, 3H), 2.01-
1.85 (m, 4H), 1.64-1.55 (m,
2H).; 478 [M+H]*

73

N-(2-fluoro-3-(6-((5-
methylthiazol-2-yl)amino)-1-
((tetrahydro-2H-pyran-4-
yl)methyl)-1H-pyrrolo[3,2-
c]pyridin-4-
yl)phenyl)acrylamide

IH NMR (500 MHz, CDCls) &
8.54 (s, 1H), 7.61 (d, J = 6.9
Hz, 1H), 7.32 (dd, J = 21.0,
13.1 Hz, 1H), 7.00 (d, J =
3.4 Hz, 2H), 6.91 (s, 1H),
6.55-6.21 (m, 3H), 5.82 (dd,
J = 16.4, 10.7 Hz, 1H), 4.02-
3.85 (m, 4H), 3.35 (t, J =
11.1 Hz, 2H), 2.39-2.29 (m,
3H), 2.14-2.08 (m, 1H), 1.57-
1.37 (m, 4H).; 492 [M+H]*

74
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N-(5-(1-(2,2-difluoroethyl)-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-2-
methylphenyl)acrylamide,

IH NMR (500 MHz, MeOD-
ds) 5 8.00 (d, J = 26.0 Hz,
1H), 7.66 (d, J = 8.7 Hz, 1H),
7.38 (dd, J=57.1, 25.8 Hz,
2H), 6.95 (d, J = 18.5 Hz,
2H), 6.61-6.46 (m, 1H), 6.46-
6.01 (m, 3H), 5.86-5.77 (m,

79




1H), 4.57 (d, J = 9.9 Hz, 2H),
2.36 (dd, J = 20.6, 9.6 Hz,
3H), 1.29 (s, 3H).; 454
[M+H]*

75

Iz

N-(3-(1-(2,2-difluoroethyl)-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-4-
fluorophenyl)acrylamide,

!H NMR (500 MHz, DMSO-
ds) 8 8.39 (d, J = 4.0 Hz,
1H), 7.91 (s, 1H), 7.67 (dd, J
= 8.6, 3.5 Hz, 1H), 7.58 (d, J
= 3.2 Hz, 1H), 7.45-7.18 (m,
3H), 6.53-6.41 (m, 2H), 6.27
(dd, J=17.0, 1.6 Hz, 1H),
5.82-5.71 (m, 1H), 3.88-3.77
(m, 2H), 2.28 (d, J =19.9
Hz, 3H).; 458 [M+H]+

76

N-(5-(1-(2,2-difluoroethyl)-6-
((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-2-
fluorophenyl)acrylamide

IH NMR (500 MHz, CDCl3) &
9.24 (s, 1H), 8.00-7.92 (m,
1H), 7.55 (s, 1H), 7.33-7.28
(m, 1H), 7.10 (d, J = 3.3 Hz,

1H), 6.95 (d, J = 52.5 Hz,
2H), 6.51 (d, J = 16.8 Hz,

1H), 6.34 (dd, J = 16.8, 10.2

Hz, 1H), 6.03 (t, J = 55.0 Hz,

2H), 5.85 (d, J = 10.3 Hz,

1H), 4.41 (td, J = 14.2, 3.6

Hz, 2H), 2.44-2.33 (m, 3H).
458 [M+H]*

77

N-(2,4-difluoro-5-(6-((5-
methylthiazol-2-yl)amino)-1-
(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)phenyl)acrylamide

'H NMR (500 MHz, CDCl3) &
8.93 (s, 1H), 8.76 (br s, 1H),
7.41 (s, 1H), 7.12-6.97 (m,
3H), 6.62 (t, J = 3.2 Hz, 1H),
6.48 (d, J =16.8 Hz, 1H),
6.31 (dd, J = 16.8, 10.2 Hz,
1H), 5.83 (d, J =10.3 Hz,
1H), 4.60 (dd, J = 16.9, 8.4
Hz, 2H), 2.37 (s, 3H).; LC-
MS (ESI) m/z : 494 [M+H]*

78

N-(4-fluoro-3-(6-((5-
methylthiazol-2-yl)amino)-1-
(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)phenyl)acrylamide

!H NMR (500 MHz, DMSO-

des) 6 10.88 (s, 1H), 10.36 (s,
1H), 8.23 (m, 1H), 7.80 (m,

1H), 7.42-7.35 (m, 2H), 7.17
(s, 1H), 6.98 (s, 1H), 6.45
(dd, J =16.9, 10.1 Hz, 2H),
6.28 (d, J =16.9 Hz, 1H),
5.78 (d, J = 10.2 Hz, 1H),
5.17 (dd, J =18.1, 9.0 Hz,

2H), 2.27 (s, 3H).; 476
[M+H]*

Example 79. Preparation of (S)-1-(3-((1-isopropyl-6-((5-methylthiazol-2-

yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one

80
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Step 1. Preparation of tert-butyl (S)-3-((6-chloro-1-isopropyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate

tert-Butyl (S)-3-hydroxypiperidine-1-carboxylate (307 mg, 1.64 mmol) was
dissolved in DMF (5.0 mL), and then 60% NaH (66 mg, 1.64 mmol) was slowly added
thereto at 0°C. The reaction mixture was stirred at 0°C for 30 minutes, and then 4,6-
dichloro-1-isopropyl-1H-pyrrolo[3,2-c]pyridine (250 mg, 1.09 mmol) was added thereto,
and allowed to react at 100°C for 2 hours. The reaction mixture was cooled to room
temperature, and then diluted with ethyl acetate and washed with aqueous ammonium
chloride solution. The organic layer was dried over MgSOQ, filtered, and concentrated.
The resulting residue was purified by a silica gel chromatography (0~30% ethyl
acetate/hexane) to synthesize tert-butyl (S)-3-((6-chloro-1-isopropyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate as a white solid (242 mg, yield: 58%).

H NMR (500 MHz, CDCl3) & 7.08 (m, 1H), 6.94 (m, 1H), 6.55 (d, J = 2.8 Hz, 1H),
5.76 (d, J = 19.2 Hz, 1H), 4.51 (m, 1H), 3.77-3.47 (m, 4H), 2.20 (m, 2H), 1.54-1.43 (m,
15H).; LC-MS (ESI) m/z : 380 [M+H]*

Step 2. Preparation of tert-butyl (S)-3-((1-isopropyl-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate

tert-butyl (S)-3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate (yield: 21%) was synthesized in the same
manner as in step 2 of Example 1, except that tert-butyl (S)-3-((6-chloro-1-isopropyl-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate was used instead of tert-butyl 4-

81
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(6-chloro-1-methyl-1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridine-1(2H)-carboxylate
used in the synthesis step 2 of Example 1.

LC-MS (ESI) m/z : 458 [M+H]*

Step 3. Preparation of (S)-1-(3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one

(S)-1-(3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one (yield: 69%) was synthesized in the same
manner as in step 3 of Example 1, except that tert-butyl (S)-3-((1-isopropyl-6-((5-
methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate
was used instead of tert-butyl 4-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridine-1(2H)-carboxylate used in the synthesis
step 3 of Example 1.

IH NMR (500 MHz, DMSO-ds) 8 10.61 (s, 1H), 7.25 (t, J = 3.0 Hz, 1H), 6.97 (s,
1H), 6.72-6.50 (m, 2H), 6.37 (s, 1H), 6.14 (ddd, J = 16.7, 5.7, 2.0 Hz, 1H), 5.90 (d, J =
42.7 Hz, 1H), 5.66 (ddd, J = 26.2, 10.3, 1.9 Hz, 1H), 4.45 (m, 1H), 4.10-3.47 (m, 4H),
2.44-2.15 (m, 5H), 1.41 (d, J = 6.6 Hz, 6H).; LC-MS (ESI) m/z : 412 [M+H]*

Examples 80 to 204 were prepared in a similar manner to that of Example 79,

and the structure and analysis results of the compounds are summarized in Table 3

below.
[Table 3]
1 .
E;)(IZ m Structure Compound name LC-Ml-é IEIIQASRI) m/z

'H NMR (500 MHz, DMSO-ds) &

10.56 (s, 1H), 7.31 (d, J=3.3

/:( 1-(3-((1-isopropyl-6-((5- Hz, 1H), 6.97 (s, 1H), 6.75 (s,

"y methylthiazol-2- 1H), 6.46 (d, J = 3.2 Hz, 1H),
80 HN._N_ O yl)amino)-1H- 6.36 (dd, J =17.0, 10.3 Hz, 1H),
L TNWA\ pyrrolo[3,2-c]pyridin-4- | 6.13 (dd, J = 17.0, 1.9 Hz, 1H),

N_/ o yl)oxy)azetidin-1-yl)prop- | 5.73 (dt, J = 10.0, 3.3 Hz, 1H),

\< 2-en-1-one 5.68 (dd, J =10.3, 1.9 Hz, 1H),

4.78 (dd, J = 9.4, 6.8 Hz, 1H),
4.54-4.42 (m, 2H), 4.25 (dd, J =

82




9.9, 2.8 Hz, 1H), 3.97 (dd, J =

11.2, 2.9 Hz, 1H), 2.33 (s, 3H),

1.43 (d, J = 6.6 Hz, 6H).; 398
[M+H]*
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(S)-1-(3-((1-isobutyl-6-
((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
7.90 (d, J = 49.0 Hz, 1H), 7.57
(s, 1H), 7.20 (d, J = 9.3 Hz, 1H),
7.01 (dd, J = 26.8, 5.2 Hz, 2H),
6.54-6.42 (m, 2H), 6.28 (dd, J =
16.6, 10.2 Hz, 1H), 5.79 (d, J =
10.2 Hz, 1H), 4.05-3.95 (m, 3H),
3.81-3.71 (m, 2H), 3.63 (dd, J =
8.9, 4.6 Hz, 1H), 2.82 (d, J= 6.7
Hz, 1H), 2.35 (s, 3H), 2.03 (dd,
J=13.4,5.1Hz, 2H), 1.26 (d, J
= 10.5 Hz, 6H).; 426 [M+H]+

82
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(R)-1-(3-((1-isobutyl-6-
((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCls) &
7.02 (dd, J = 7.4, 1.1 Hz, 1H),
6.83 (dd, J = 7.8, 3.2 Hz, 1H),
6.57-6.33 (m, 4H), 6.03 (dd, J =
10.4, 8.2 Hz, 1H), 5.68 (ddd, J =
24.9, 9.6, 2.6 Hz, 1H), 4.05 (dd,
J=12.0, 4.9 Hz, 1H), 3.97-3.86
(m, 2H), 3.86-3.74 (m, 4H),
2.41-2.37 (m, 3H), 2.34-2.25 (m,
1H), 2.19-2.10 (m, 1H), 0.92 (dt,
J =253, 12.6 Hz, 6H).; 426
[M+H]*
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1-((3S,4R)-3-fluoro-4-
((1-isopropyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

H NMR (500 MHz, CDCl3) &
8.57 (s, 1H), 7.02 (m, 1H), 6.98
(s, 1H), 6.58 (m, 1H), 6.52-6.42
(m, 3H), 5.92-5.50 (m, 3H), 4.49
(m, 1H), 4.36 (m, 1H), 4.15-3.79

(m, 3H), 2.36 (s, 1H), 2.33 (s,

2H), 1.3-1.49, (m, 6H).; 430

[M+H]"
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(S)-1-(3-((1-isopropyl-6-
((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)piperidin-1-
yl)prop-2-en-1-one

H NMR (500 MHz, CDCls) &
8.25 (br s, 1H), 6.99-6.94 (m,
2H), 6.50-6.38 (m, 3H), 6.17 (d,
J =16.8 Hz, 1H), 5.55-5.43 (m,
2H), 4.48 (m, 1H), 3.94-3.36 (m,
4H), 2.36 (s, 3H), 2.21-1.54 (m,
4H), 1.49 (d, J = 6.7 Hz, 6H).;
426 [M+H]*
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(S)-1-(2-(((1-isobutyl-6-
((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yh)oxy)methyl)pyrrolidin-
1-yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
9.19 (s, 1H), 6.96 (d, J = 14.5
Hz, 1H), 6.84 (d, J = 3.1 Hz,
1H), 6.57-6.32 (m, 4H), 5.65
(ddd, J = 33.0, 10.3, 1.7 Hz,
1H), 4.89-4.76 (m, 1H), 4.72-
4.46 (m, 2H), 3.79 (d, J = 7.3
Hz, 2H), 3.76-3.60 (m, 2H), 2.37
(d, J=7.2 Hz, 3H), 2.29 (dd, J =
19.5, 9.2 Hz, 1H), 2.19-1.96 (m,
6H), 0.91 (t, J = 8.3 Hz, 6H).;
440 [M+H]*

83




(S)-1-(2-(((1-isopropyl-6-
((5-methylthiazol-2-
yl)amino)-1H-

IH NMR (500 MHz, CDCls) &
7.07-6.98 (m, 2H), 6.65-6.18 (M,
4H), 5.66 (dd, J = 26.1, 10.3 Hz,

86 s oyrrolof3.2.clpyridin-a. |  LH): 5:08-4.81 (m, 3H), 4.55-
- yhoxy)methylazetidin.1. | 407 (M. 3H), 2.69-2.17 (m, 5H)
N—/ 1.52 (d, J = 3.7 Hz, 6H).; 412
\< yl)prop-2-en-1-one [M-+H]*
1IS((§25)4S;)64(E§31 'H NMR (500 MHz, CDCls) &
~ propy! 7.06-6.97 (m, 2H), 6.58-6.33 (M,
NS methylthiazol-2-
Y hamino)-1H. 4H), 6.07-5.95 (m, 1H), 5.67
HN._N_O,, 0 y o (ddd, J = 29.7, 9.6, 2.6 Hz, 1H),
87 Ol pyrrolo[3,2-clpyridin-d- |y 56’3 91 (m. 4H), 2.60-2.45 (m
v yhoxy)-2- 1H), 2.38 (s, 3H), 2.32-2.10 (m,
N methylpyrrolidin-1- 1H), 1.57-1.47 (m, 9H).; 426
\< yl)prop-2-en-1-one T [i\/I+H]+’ v
1-((2S,4S)-4-((1-
—~ r'ﬁgﬁ:ol‘t’g’i'égél(g_ 'H NMR (500 MHz, CDCls) 3
Ny I)ar)r/ﬂno)—lH— 7.05-6.95 (m, 2H), 6.57-6.32 (m,
HN._N_O, 0 y o 4H), 6.07-5.99 (m, 1H), 5.75-
88 @ Q‘J{; pyrrolo[3,2-clpyridin-4- | g 6" "1y "4.56-3.81 (m, 4H)
) yhoxy)-2- 2.60-2.13 (m, 5H), 1.54-1.36 (m,
methylpyrrolidin-1- OH).; 426 [M+H]*
\< yl)prop-2-en-1-one v
IH NMR (500 MHz, CDClz) &
7.03-6.94 (m, 2H), 6.73 (dd, J =
_ = R)-1-(2-(((1-isopropyl-6- | 16.7, 10.3 Hz, 0.5H), 6.54-6.4
(R)-1-(2-(((1-i l-6- | 16.7, 10.3 Hz, 0.5H), 6.54-6.43
Ne S o N\D ((5-methylthiazol-2- (m, 2.5H), 6.39 (td, J = 16.9, 1.7
NN yl)amino)-1H- Hz, 1H), 5.67 (dd, J = 10.2, 1.8
89 | pyrrolo[3,2-c]pyridin-4- Hz, 0.5H), 5.61 (dd, J = 10.3,
& ) yloxy)methyl)pyrrolidin- 1.7 Hz, 0.5H), 4.84 (m, 1H),
N 1-yhprop-2-en-1-one 4.73-4.42 (m, 3H), 3.78-3.58 (m,
X 2H), 2.38 (s, 1.5H), 2.37 (s,
1.5H), 2.33-1.94 (m, 4H), 1.5.
1.46 (m, 6H).; 426 [M+H]*
N IH NMR (500 MHz, CDClz) &
. 7.01-6.94 (m, 2H), 6.69-6.17 (m,
N/:g OlN (R)-1-(2-(((L-isopropyl-6- | 41 5 6 ((dd J L 26.0,10.3 |(42
Y i ((S'r{)‘:m:gh)'_alzﬁ_"z' 1H), 5.07-4.77 (M, 3H), 4.49 (dt,
90 HN Ny 0= y A J =13.4, 6.7 Hz, 1H), 4.19 (ddd,
_ pyrrolo[3,2-clpyridin-d- | = 778 594 77 3"z, 2H)
L/ yl)oxy)methyl)azetidin-1- 2.64—2.42’(m Zi-l) 2.39’(d J’:
~ yl)prop-2-en-1-one 14.4 Hz, 3H), 1.49 (d, J = 3.9
Hz, 6H).; 412 [M+H]*
IH NMR (500 MHz, CDClz) &
—~ 1-((8R,4R)-3-fluoro-4- | 2 14 & 96 (m, 2H), 6.56-6.35 (m,
Ny S ((1-isopropyl-6-((5- 4H), 6.01 (ddd, J = 34.5, 7.8
HN_N_ O, ~ O methylthiazol-2- 4.1 Hz, 1H), 5.73 (ddd, J = 19.2,
91 | N yl)amino)-1H-
_ — oyrrolo3.2.clpyridin-a. | 8L 41 Hz 1H), 5.56-5.32 (m,
W | - rrolidin-1- 1H), 4.49 (m, 1H), 4.19-3.84 (m,
yhoxy)pyrrolidin 4H), 2.46-2.35 (m, 3H), 1.57-
\< yl)prop-2-en-1-one . ' ! o

1.43 (m, 6H).; 430 [M+H]*

84




92

rac-1-((3S,4R)-3-((1-
isopropyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)-4-
methylpyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
9.77 (br s, 1H), 7.03 (dd, J =
6.4, 1.0 Hz, 1H), 6.98 (dd, J =
8.7, 3.2 Hz, 1H), 6.65-6.22 (m,
4H), 5.81-5.47 (m, 2H), 4.48 (m,
1H), 4.28-3.36 (m, 4H), 2.75-
2.59 (m, 1H), 2.42-2.32 (m, 3H),
1.55-1.45 (m, 6H), 1.20 (dd, J =
7.1, 3.0 Hz, 3H).; 426 [M+H]*

93

(R)-1-(4,4-difluoro-2-(((1-
isopropyl-6-((5-
methylthiazol-2-

yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)methyl)pyrrolidin-
1-yl)prop-2-en-1-one

'H NMR (500 MHz, CDCl3) d
7.08-6.86 (m, 2H), 6.76-6.25 (m,
4H), 5.73 (dd, J = 29.6, 9.6 Hz,

1H), 5.03-3.83 (m, 6H), 2.80-

2.55 (m, 2H), 2.38 (s, 1.5H),

2.35(s, 1.5H),1.49(d, J=6.6

Hz, 6H).; 462 [M+H]*

94

1-((2R,4S)-2-(((1-
isopropyl-6-((5-
methylthiazol-2-

yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)methyl)-4-
methoxypyrrolidin-1-
yl)prop-2-en-1-one

H NMR (500 MHz, CDCl3) &
7.02-6.96 (m, 2H), 6.68 (dd, J =
16.6, 10.3 Hz, 0.5H), 6.50-6.33
(m, 3.5H), 5.68 (d, J = 10.2 Hz,

0.5H), 5.64 (d, J = 10.4 Hz,
0.5H)., 4.92 (m, 0.5H), 4.81 (m,

1H), 4.62 (m, 1.5H), 4.47 (m,

1H), 4.33 (m, 0.5H), 4.18 (m,

0.5H), 4.03 (dd, J =13.0, 2.9

Hz, 0.5H), 3.91 (dd, J = 10.6,

6.0 Hz, 0.5H), 3.65 (m, 1H),

3.34 (s, 1.5H), 3.33 (s, 1.5H),

2.39 (s, 1.5H), 2.38 (s, 1.5H),
2.34 (m, 2H), 2.15 (m, 1H), 1.50

(s, 3H), 1.49 (s, 3H).; 456
[M+H]"

95

(S)-1-(3-((1-isopropyl-6-
((6-
(trifluoromethyl)pyrimidin
-4-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

'H NMR (500 MHz, DMSO-ds) d
10.47 (s, 1H), 8.84 (s, 1H),
8.22-7.26 (m, 3H), 6.60 (ddd, J
=48.5, 16.7, 10.3 Hz, 1H), 6.45
(s, 1H), 6.15 (ddd, J = 16.7, 5.4,
2.2 Hz, 1H), 5.75-5.60 (m, 2H),
4.67-4.47 (m, 1H), 4.05-3.5 O(m,
4H), 2.39-2.13 (m, 2H), 1.45 (d,
J = 6.5 Hz, 6H).; 461 [M+H]*

96

1-((2R,4S)-4-((1-
isobutyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)-2-
methylpyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCls) &
7.01 (d, J = 11.9 Hz, 1H), 6.85
(dd, J = 6.7, 3.0 Hz, 1H), 6.62-
6.29 (M, 4H), 5.99 (s, 1H), 5.68
(ddd, J = 29.7, 9.4, 2.5 Hz, 1H),

4.56-4.25 (m, 1H), 4.09-3.70 (m,
4H), 2.60-2.49 (m, 1H), 2.38 (s,
3H), 2.15 (d, J = 11.0 Hz, 2H),

1.52 (d, J = 6.1 Hz, 3H), 0.92
(dd, J = 14.9, 9.8 Hz, 6H).; 440

[M+H]*

85




IH NMR (500 MHz, CDCls) 5
7.08 (s, 1H), 6.94 (d, J = 9.0 Hz,

e (S)-1-(3((1- 1H), 6.67-6.56 (m, 1H), 6.53
Ny, S (cyclopropylmethy)-6- | 14" 17 9" 9.0 Hz, 1H), 6.42
Y o ((5-methylthiazol-2- VoA ! gy
HN._N__O,, )amino)-1H- (dd, J=6.4, 4.3 Hz, 1H), 5.92
97 T\% e oo 2 gmyrdind. | (@ =307 Hz, 1H), 5.75-5.65
) NSttty (m, 1H), 4.06-3.99 (m, 2H),
y|) y)p%’ ‘ 3.96-3.81 (m, 5H), 2.38 (d, J =
g yl)prop-2-en-1-one 3.1 Hz, 3H), 2.24-2.18 (m, 2H),
0.65 (d, J = 7.4 Hz, 2H), 0.37 (d,
J = 3.9 Hz, 2H). 424 [M+H]*
TH NMR (500 MHz, CDCl3) 5
10.19 (s, 1H), 7.04 (d, J = 7.2
Hz, 1H), 6.97 (dd, J = 10.0, 3.1
1-((2R,4S)-4-((1- Hz, 1H), 6.58-6.35 (m, 4H), 6.02
/:( (cyclopropylmethyl)-6- (dd, J = 9.8, 4.3 Hz, 1H), 5.67
N\YS ((5-methylthiazol-2- (ddd, J = 30.2, 9.5, 2.5 Hz, 1H),
HN._N_O., yl)amino)-1H- 4.55-4.26 (m, 1H), 4.12 (dt, J =
98 P [\/""/{; pyrrolo[3,2-c]pyridin-4- 12.0, 5.5 Hz, 1H), 3.98 (dd, J =
\_/ yl)oxy)-2- 30.9, 13.3 Hz, 1H), 3.88-3.78
methylpyrrolidin-1- (m, 2H), 2.53 (dtt, J = 20.0,
g yl)prop-2-en-1-one 17.0, 8.4 Hz, 1H), 2.39 (s, 3H),
2.31-2.07 (m, 2H), 1.52 (d, J =
6.3 Hz, 3H), 0.64 (t, J = 6.8 Hz,
2H), 0.39-0.32 (M, 2H).; 438
[M+H]*
TH NMR (500 MHz, CDCls) &
10.46 (s, 1H), 7.02 (d, J = 10.3
Hz, 1H), 6.95 (dd, J = 5.5, 3.4
Nfg (86)—(%5(—::715&1;/?'[/?(1::25;??{' Hz, 1H), 6.55-6.35 (m, 4H), 6.01
Y ik (d, J = 21.5 Hz, 1H), 5.68 (ddd,
00 N A0 QNJ{’, Y | 3=265,9.3 28 Hz, 1H), 4.50
_ — pyro of3, 'C]%r.' "4 | (@d, 1=13.4, 6.8 Hz, 1H), 4.07-
W/ yl)oxy)p%’"o ' 1'“' © | 3.96 (m, 1H), 3.96-3.72 (M, 3H),
S yl)prop-2-en-1-one 2.52-2.43 (m, 1H), 2.38 (d, J =
5.9 Hz, 3H), 2.33-2.24 (m, 1H),
2.18 (d, J = 6.9 Hz, 2H), 1.83 (d,
J = 59.5 Hz, 6H). 438 [M+H]*
IH NMR (500 MHz, CDCls) &
10.64 (s, 1H), 7.05 (d, J = 7.0
Hz, 1H), 6.95 (dd, J = 10.3, 3.0
— 1-((2R,4S)-4~((1- Hz, 1H), 6.59-6.33 (m, 4H), 6.03
Ny 8 CVC'th‘T?]t.V"G'I((5‘ (dd, J= 9.9, 4.9 Hz, 1H), 5.72-
N0, P ”;‘f)ta%ltng’;szz 5.58 (M, 1H), 4.64-4.54 (m, 1H),
100 | A - 4.53-4.21 (m, 1H), 4.13 (dd, J =
o pyrrolo[3,2-clpyridin-4- | 155 56 117 "11), 4.07-3.91 (m
N~ yhoxy)-2- N 253 (dddd. ] = 29.2. 236,

methylpyrrolidin-1-
yl)prop-2-en-1-one

1H), 2.53 (dddd, J = 29.2, 23.6,
14.6, 8.8 Hz, 1H), 2.39 (s, 3H),
2.32-2.13 (m, 3H), 1.84 (d,J =
63.4 Hz, 6H), 1.52 (dd, J = 6.3,
2.3 Hz, 3H).; 452 [M+H]*

86




101

(S)-1-(3-((1-isopropyl-6-
((6-methylpyrimidin-4-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
8.68 (d, J = 5.6 Hz, 1H), 7.45-
7.30 (m, 2H), 7.12-7.01 (m, 2H),
6.56-6.35 (M, 3H), 5.80-5.61 (m,
2H), 4.65-4.51 (m, 1H), 4.04-
3.72 (m, 4H), 2.44 (d, J = 5.4
Hz, 3H), 2.38-2.16 (m, 2H), 1.52
(d, J = 6.6 Hz, 6H).; 407 [M+H]*

102

(S)-1-(3-((6-((5-
methylthiazol-2-
yl)amino)-1-((1-
(trifluoromethyl)cyclopro
pyl)methyl)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
9.47 (s, 1H), 7.03 (t, J = 7.5 Hz,
1H), 6.83 (dd, J = 5.2, 3.3 Hz,
1H), 6.62-6.33 (m, 4H), 6.00 (d,
J =23.0 Hz, 1H), 5.69 (ddd, J =
23.4, 9.4, 2.9 Hz, 1H), 4.39-4.29
(m, 2H), 4.07-4.01 (m, 1H),
3.95-3.74 (m, 3H), 2.50 (d, J =
11.3 Hz, 1H), 2.39 (d, J = 3.6
Hz, 3H), 2.29 (ddd, J = 45.3,
25.0, 4.6 Hz, 2H), 1.08-1.01 (m,
2H), 0.65 (s, 2H).; 492 [M+H]*

103

(S)-1-(3-((1-isopropyl-6-
((6-methoxypyrimidin-4-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yhoxy)pyrrolidin-1-
yl)prop-2-en-1-one

'H NMR (500 MHz, CDCl3) &
8.43 (s, 1H), 7.51 (br s, 1H),
7.04 (dd, J =6.1, 3.2 Hz, 1H),
6.99-6.87 (m, 2H), 6.56-6.37 (M,
3H), 5.81-5.64 (m, 2H), 4.55 (m,
1H), 4.03-3.74 (m, 7H), 2.48-
2.19 (m, 2H), 1.51 (d, J=6.6
Hz, 6H).; 423 [M+H]*
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(S)-1-(3-((1-isobutyl-6-
((6-methylpyrimidin-4-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

H NMR (500 MHz, CDCl3) &
8.67 (d, J = 4.7 Hz, 1H), 7.23 (d,
J=11.8 Hz, 1H), 7.08 (d, J =
14.9 Hz, 1H), 6.90 (dd, J = 7.1,
3.0 Hz, 1H), 6.56-6.37 (m, 3H),
5.81-5.63 (m, 2H), 4.04-3.92 (m,
1H), 3.92-3.75 (m, 5H), 2.46 (s,
1H), 2.43 (d, J = 5.1 Hz, 3H),
2.35-2.13 (m, 2H), 0.94 (dd, J =
6.4, 2.6 Hz, 6H).; 421 [M+H]*

105

1-((3S,4R)-3-fluoro-4-
((1-isobutyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCls) &
9.79 (s, 1H), 6.99 (s, 1H), 6.89

(d, J = 2.6 Hz, 1H), 6.62-6.36

(m, 4H), 5.78 (ddd, J = 22.3,
13.1, 12.1 Hz, 1H), 5.58 (d, J =
54.0 Hz, 1H), 4.37 (t, J = 8.0 Hz,
1H), 4.09 (dd, J = 24.4, 15.0 Hz,
1H), 3.93-3.71 (m, 4H), 2.32 (t,
J =17.8 Hz, 3H), 2.18-2.11 (m,
1H), 0.90 (dd, J = 29.2, 6.5 Hz,

6H).
444 [M+H]*

87




1-((3R,4R)-3-fluoro-4-
((1-isobutyl-6-((5-
methylthiazol-2-

1H NMR (500 MHz, CDCI3)
11.14 (s, 1H), 7.06 (d, J = 5.5
Hz, 1H), 6.84 (dd, J = 5.4, 3.3
Hz, 1H), 6.55-6.31 (m, 4H), 6.02
(ddd, J = 34.3, 7.6, 3.9 Hz, 1H),
5.73 (ddd, J = 19.5, 8.2, 3.9 Hz,

106 T\%F oA oo 5 pytiin-a. | L), 5.46 (dd, J = 49.9, 35.6 Hz,
\ Py =-Clpyn 1H), 4.01 (dddd, J = 46.9, 28.5,
yhoxy)pyrrolidin-1- | 557 13 7117 aH), 3.78 (d, J =
A prop-2-en--one | 25119 A, 81000
2.15 (tt, J = 13.8, 6.8 Hz, 1H),
0.98-0.77 (m, 6H).; 444 [M+H]*
!H NMR (500 MHz, CDCl3) &
10.97 (s, 1H), 7.06 (d, J = 6.0
Hz, 1H), 6.97 (dd, J = 6.6, 3.2
—~ 1-((3R,4S)-3-((1- Hz, 1H), 6.53-6.37 (m, 4H), 6.01
N}/S (cyclopropylmethyl)-6- | (ddd, J = 34.5, 7.6, 3.9 Hz, 1H),
HN._N_O 0 ((5-methylthiazol-2- 5.73 (ddd, J =19.9, 7.8, 4.4 Hz,
107 ® QN@ yl)amino)-1H- 1H), 5.44 (dd, J = 50.1, 33.6 Hz,
7 F pyrrolo[3,2-c]pyridin-4- 1H), 4.24-3.87 (m, 4H), 3.84 (d,
yl)oxy)-4-fluoropyrrolidin- | J = 6.8 Hz, 2H), 2.41 (d, J = 6.0
g 1-yl)prop-2-en-1-one Hz, 3H), 1.22 (dd, J = 11.7, 5.9
Hz, 1H), 0.64 (t, J = 6.6 Hz, 2H),
0.35(d, J=3.6 Hz, 2H).; 442
[M+H]*
IH NMR (500 MHz, CDCl3) &
_ ) i 10.53 (s, 1H), 7.01 (dd, J =
Nﬂ 1-((3R,4R)-3-((1 13.1, 9.8 Hz, 2H), 6.60-6.40 (m,
Y (cyclopropylmethyl)-6- | /' 5'g6 (ddd, J = 33.1, 20.1
HN.__N.__O,, 0 ((5-methylthiazol-2- " ' AP
108 s JZNJ{: y)amino)-1H- 15.0 Hz, 1H), 5.80-5.49 (m, 2H),
o oyrrolof3.2.cloyriding. | 4:44-4:32 (M, 1H), 4.15-3.75 (m,
N yl)oxy)-4-fluoropyrrolidin- iHZ)Z %dsi Q,G?Q_Hlf'zl—gzb?g)—’
1-yhprop-2-en-1-one |, 58" "1y 0.36 (1, J = 4.9 Hz,
2H).; 442 [M+H]*
= <:1_<(:(|§>Ré?1?)|_-?g-((((15_- H NMR (500 MHz, CDCls) &
Ny S %ethp Ithi):;zol—Z— 7.08-6.96 (m, 2H), 6.67-6.38 (m,
M N O, o yi 4H), 5.92-5.47 (m, 3H), 4.63 (t,
N - - = =
109 DEES yhamino)-1H J=55Hz, 1H), 4.36 (t, J = 8.6
o ~ pyrrolo[3,2-clpyridin-d- |\, 41y "4 18.3 78 (m, 3H), 2.35
N_/ yhoxy)-4-fluoropyrrolidin- (s ’3H) ’2 2 4.2 '13 m ,2H) ’2 60_
1-yhprop-2-en-1-one ' L o . i
1.70 (m, 6H).; 456 [M+H]
—/ 1-((3R,4R)-3-((1- IH NMR (500 MHz, CDCls) &
NS cyclopentyl-6-((5- 7.07-6.93 (m, 2H), 6.57-6.38 (m,
Y o methylthiazol-2- 4H), 6.07-5.93 (m, 1H), 5.74
HN N (o) H —
S yl)amino)-1H- (ddd, J=19.0, 7.9, 4.2 Hz, 1H),
110 P /CN{; pyrrolo[3,2-c]pyridin-4- | 5.55-5.34 (m, 1H), 4.64-4.55 (m,

yl)oxy)-4-fluoropyrrolidin-
1-yl)prop-2-en-1-one

1H), 4.22-3.82 (m, 4H), 2.40 (s,
3H), 2.25-2.12 (m, 2H), 1.97-
1.70(m, 6H).; 456 [M+H]*

88




111

1-((S)-3-((1-((S)-sec-
butyl)-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
7.01 (dd, J = 8.9, 0.8 Hz, 1H),
6.95 (dd, J = 5.4, 3.4 Hz, 1H),
6.57-6.35 (m, 4H), 6.00 (m, 1H),
5.68 (ddd, J = 25.1, 9.5, 2.8 Hz,
1H), 4.26-4.16 (m, 1H), 4.08-
3.74 (m, 4H), 2.55-2.24 (m, 5H),
1.85 (m, 2H), 1.48 (dd, J = 6.7,
3.5 Hz, 3H), 0.83 (t, J = 7.4 Hz,
3H).; 426 [M+H]*

112

1-((3R,4S)-3-((1-((S)-
sec-butyl)-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)-4-fluoropyrrolidin-
1-yl)prop-2-en-1-one

IH NMR (500 MHz, CDCls) &
7.06-6.94 (m, 2H), 6.67-6.38 (m,
4H), 5.89-5.50 (m, 3H), 4.41-
3.79 (m, 5), 2.357-2.32 (m, 3H),
1.90-1.81 (m, 2H), 1.48 (t, J =
3.3 Hz, 3H), 0.83 (t, J = 7.3 Hz,
3H).; 444 [M+H]*

113

1-((3R,4R)-3-((1-((S)-
sec-butyl)-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)-4-fluoropyrrolidin-
1-yhprop-2-en-1-one

IH NMR (500 MHz, CDCls) &
7.08-6.85 (m, 2H), 6.74-6.31 (m,
4H), 6.20-5.87 (m, 1H), 5.74
(ddd, J = 16.8, 7.7, 4.5 Hz, 1H),
5.59-5.26 (m, 1H), 4.44-3.74 (m,
5H), 2.39 (d, J = 3.9 Hz, 3H),
1.92-1.76 (m, 2H), 1.56-1.41 (m,
3H), 0.82 (t, J = 7.3 Hz, 3H).;
444 [M+H]*

114

(S)-1-(3-((1-isopentyl-6-
((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

H NMR (500 MHz, CDCl3) &
11.24 (s, 1H), 7.09 (t, J = 10.4
Hz, 1H), 6.91-6.82 (m, 1H),
6.63-6.38 (m, 4H), 6.14-6.01 (m,
1H), 5.68 (ddd, J = 15.4, 12.2,
7.6 Hz, 1H), 3.93 (dddd, J =
39.9, 29.8, 18.8, 11.6 Hz, 6H),
2.69-2.19 (m, 6H), 1.61 (td, J =
12.7, 6.3 Hz, 1H), 0.99 (t, J =
9.0 Hz, 6H).; 440 [M+H]*

115

1-((3R,4R)-3-fluoro-4-
((1-isopentyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCls) &
7.09 (d, J = 5.8 Hz, 1H), 6.87
(dd, J = 5.6, 3.1 Hz, 1H), 6.45
(td, J = 16.6, 5.1 Hz, 4H), 6.12-
5.97 (m, 1H), 5.73 (ddd, J =
20.3, 8.1, 4.0 Hz, 1H), 5.46 (dd,
J =49.3, 35.0 Hz, 1H), 4.28-
3.76 (m, 6H), 2.40 (d, J= 5.1
Hz, 3H), 1.80-1.51 (m, 3H), 0.98
(d, J = 6.5 Hz, 6H).; 458 [M+H]*

116

1-(3-((1-isobutyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)-4-
methylpyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3) &
7.00 (d, J = 6.2 Hz, 1H), 6.76
(dd, J = 10.1, 2.8 Hz, 1H), 6.49-
6.29 (m, 4H), 5.65-5.55 (m, 2H),
4.20 (m, 1H), 3.95-3.82 (m, 2H),
3.75-3.66 (m, 2H), 3.41 (m, 1H),
2.62 (m, 1H), 2.32 (s, 3H), 2.07
(m, 1H), 1.14 (dd, J = 6.9, 3.8
Hz, 3H), 0.89-0.84 (m, 6H).; 440
[M+H]"
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117

(S)-1-(3-((6-((5-
methylthiazol-2-
yl)amino)-1-(pyridin-2-
ylmethyl)-1H-pyrrolo[3,2-
c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
8.50 (m, 1H), 7.57 (t, J = 7.7 Hz,
1H), 7.20 (m, 1H), 6.98 (dd, J =
5.9, 3.2 Hz, 1H), 6.88 (s, 1H),
6.74 (dd, J = 17.6, 7.9 Hz, 1H),
6.58-6.35 (m, 4H), 6.01 (d, J =
20.2 Hz, 1H), 5.69 (ddd, J =
25.3, 9.3, 3.0 Hz, 1H), 5.33 (s,
2H), 4.08-3.75 (m, 4H), 2.55-
2.26 (m, 5H).; 461 [M+H]*

118

H?\l/ N O, 0
T\% O
N—’
N7
Y

T
z

1-(3-((1-isobutyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)azetidin-1-yl)prop-
2-en-1-one

IH NMR (500 MHz, CDCl3) &
7.05 (s, 1H), 6.86 (d, J = 3.0 Hz,
1H), 6.51 (d, J = 3.0 Hz, 1H),
6.44 (s, 1H), 6.37 (dd, J = 16.9,
1.1 Hz, 1H), 6.23 (dd, J = 17.0,
10.3 Hz, 1H), 5.86 (m, 1H), 5.68
(dd, J = 10.4, 1.1 Hz, 1H), 4.82-
4.61 (m, 2H), 4.30 (ddd, J =
14.8, 10.5, 3.2 Hz, 2H), 3.79 (d,
J =7.3 Hz, 2H), 2.43 (s, 3H),
2.16 (m, 1H), 0.94 (d, J= 6.5
Hz, 7H).412 [M+H]*

119

g
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1-(3-((1-isobutyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)-3-methylazetidin-
1-yhprop-2-en-1-one

IH NMR (500 MHz, CDCl3) &
6.98 (s, 1H), 6.87 (s, 1H), 6.70
(s, 1H), 6.48 (s, 1H), 6.39-6.18
(m, 2H), 5.67 (d, J = 10.3 Hz,
1H), 4.67-4.30 (m, 4H), 3.81 (d,

J = 6.8 Hz, 2H), 2.40 (s, 3H),
2.18 (m, 1H), 2.01 (s, 3H), 0.93
(d, J = 5.7 Hz, 6H).; 426 [M+H]*

120

Ny
7

z
2
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\
|
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1-((3R,4R)-3-fluoro-4-
((6-((5-methylthiazol-2-
yl)amino)-1-((1-
(trifluoromethyl)cyclopro
pyl)methyl)-1H-
pyrrolo[3,2-c]pyridin-4-
yhoxy)pyrrolidin-1-
yl)prop-2-en-1-one

H NMR (500 MHz, CDCl3) &
11.52 (s, 1H), 7.11 (d, J=5.9
Hz, 1H), 6.81 (dd, J= 6.7, 2.8
Hz, 1H), 6.46 (dt, J = 18.2, 8.5
Hz, 4H), 6.09-5.94 (m, 1H), 5.74
(ddd, J=19.2, 7.6, 4.4 Hz, 1H),
5.45 (dd, J = 49.3, 38.3 Hz, 1H),
4.43-3.76 (m, 7H), 2.41 (d, J =
5.6 Hz, 3H), 1.04 (d, J = 4.7 Hz,
2H), 0.62 (s, 2H).; 510 [M+H]*

121

NS

z

4</

w

(S)-1-(3-((1-benzyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

'H NMR (500 MHz, CDCls) &
7.35-7.27 (m, 3H), 7.08 (t, J =
7.3 Hz, 2H), 6.92 (dd, J = 6.5,
3.2 Hz, 1H), 6.84 (s, 1H), 6.59-
6.35 (m, 4H), 6.00 (d, J = 22.6
Hz, 1H), 5.74-5.61 (m, 1H), 5.21
(s, 2H), 4.11-3.72 (m, 4H), 2.56-
2.23 (m, 5H).; 460 [M+H]*

122

-
ﬁo

24
\

T

(S)-1-(3-((6-((5-
ethylthiazol-2-yl)amino)-
1-isobutyl-1H-
pyrrolo[3,2-c]pyridin-4-
yh)oxy)pyrrolidin-1-
yl)prop-2-en-1-one

H NMR (500 MHz, CDCls3) d
7.02-6.84 (m, 2H), 6.57-6.37 (m,
4H), 5.94 (d, J = 29.8 Hz, 1H),
5.69 (ddd, J = 22.5, 9.1, 3.2 Hz,
1H), 4.06-3.70 (m, 6H), 2.80-
2.72 (m, 2H), 2.60-2.09 (m, 3H),
1.32 (t, J = 7.5 Hz, 3H), 0.95-
0.81 (m, 6H).; 440 [M+H]*
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123

I

1-((35)-3-((1-(2-
methylbutyl)-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3) &
7.06 (d, J = 8.3 Hz, 1H), 6.81
(dd, J = 7.4, 2.8 Hz, 1H), 6.56-
6.34 (M, 4H), 6.03 (d, J = 15.4
Hz, 1H), 5.72-5.60 (m, 1H),
4.09-3.65 (m, 6H), 2.57-1.87
(m, 6H), 1.41 (m, 1H), 1.20 (m,
1H), 1.02-0.77 (m, 6H).; 440
[M+H]*

124

(S)-1-(3-((1-butyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3) &

10.39 (s, 1H), 7.04 (d, J = 8.6

Hz, 1H), 6.85 (dd, J = 7.4, 3.1
Hz, 1H), 6.62-6.31 (m, 4H), 6.03
(d, J = 17.2 Hz, 1H), 5.68 (ddd,
J=26.2,9.6, 2.5 Hz, 1H), 4.15-
3.68 (m, 6H), 2.67-2.19 (m, 5H),
1.86-1.69 (m, 2H), 1.38-1.28 (m,
2H), 0.94 (tt, J = 24.1, 12.1 Hz,

3H).; 426 [M+H]*

125

(S)-1-(3-((1-ethyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yhoxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, DMSO-ds) &
10.61 (s, 1H), 7.16 (t, J = 2.7
Hz, 1H), 6.97 (s, 1H), 6.70-6.51
(m, 2H), 6.35 (s, 1H), 6.14 (ddd,
J=16.7, 6.1, 2.0 Hz, 1H), 5.90
(d, J = 41.9 Hz, 1H), 5.66 (ddd,
J=26.2,10.3, 2.0 Hz, 1H),
4.11-3.49 (m, 6H), 2.45-2.16 (m,
5H), 1.31 (t, J = 7.2 Hz, 3H).;
398 [M+H]*

126

(8)-1-(3-((6-((5-
methylthiazol-2-
yl)amino)-1-propyl-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

!H NMR (500 MHz, DMSO-ds) d
10.57 (s, 1H), 7.14 (t, J= 2.6
Hz, 1H), 6.96 (s, 1H), 6.70-6.50
(m, 2H), 6.34 (d, J = 2.7 Hz,
1H), 6.14 (ddd, J = 16.7, 6.6,
2.1 Hz, 1H), 5.90 (d, J=42.0
Hz, 1H), 5.66 (ddd, J = 26.8,
10.3, 2.1 Hz, 1H), 4.13-3.48 (m,
6H), 2.45-2.15 (m, 5H), 1.78-
1.65 (m, 2H), 0.81 (t, J = 7.3 Hz,
3H).; 412 [M+H]*

127

(S)-1-(3-((1-(2-
methoxyethyl)-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, DMSO-dg)
10.60 (s, 1H), 7.13 (t, J = 2.9
Hz, 1H), 6.96 (s, 1H), 6.69-6.50
(m, 2H), 6.35 (s, 1H), 6.14 (ddd,
J=16.7, 6.3, 2.2 Hz, 1H), 5.90
(d, J = 42.0 Hz, 1H), 5.67 (ddd,
J=26.2,10.3, 2.1 Hz, 1H), 4.15
(t, J = 5.1 Hz, 2H), 4.10-3.48 (m,
4H), 3.62 (t, J = 5.1 Hz, 2H),
3.21 (s, 3H), 2.45-2.15 (m, 5H).;
428 [M+H]*
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128

(8)-1-3-((1-
(cyclopentylmethyl)-6-
((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3) &
10.93 (s, 4H), 7.09-7.03 (m,
1H), 6.85 (dd, J = 7.9, 3.2 Hz,
1H), 6.57-6.35 (m, 4H), 6.04
(dd, J = 10.0, 7.9 Hz, 1H), 5.67
(ddd, J = 26.2, 9.6, 2.7 Hz, 1H),
4.08-3.75 (m, 7H), 2.51-2.29 (m,
6H), 1.66 (dd, J = 30.8, 28.1 Hz,
7H).; 452 [M+H]*

129

(8)-1-(3-((1-
(cyclohexylmethyl)-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3) &
10.14 (s, 1H), 7.04 (d, J = 8.0
Hz, 1H), 6.82 (dd, J = 7.4, 3.1
Hz, 1H), 6.63-6.32 (m, 4H), 6.03
(d, J = 16.7 Hz, 1H), 5.68 (ddd,
J=255,9.6, 2.4 Hz, 1H), 4.13-
3.73 (m, 6H), 2.60-2.27 (m, 5H),
1.84-1.57 (m, 6H), 1.08 (ddd, J
=34.7,30.1, 12.5 Hz, 5H).; 466

[M+H]*

130

(S)-1-(3-((1-methyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yhoxy)pyrrolidin-1-
yl)prop-2-en-1-one

'H NMR (500 MHz, CDCl3) &
7.26 (s, 1H), 7.01(d,J=12.1
Hz, 1H), 6.86-6.78 (m, 1H),
6.58-6.35 (m, 4H), 5.99 (d, J =
25.1 Hz, 1H), 5.76-5.61 (m, 1H),
4.09-3.98 (m, 1H), 3.98- 3.72
(m, 3H), 3.68 (a, 3H), 2.50-2.20
(m, 5H). 384 [M+H]*

131

1-((3S,4R)-3-fluoro-4-
((1-methyl-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, DMSO-ds) &

10.69 (s, 1H), 7.17 (s, 1H), 6.98

(s, 1H), 6.75 (s, 1H), 6.65 (dd, J
= 16.5, 10.4 Hz, 1H), 6.40 (s,
1H), 6.22 (d, J = 16.7 Hz, 1H),

5.95-5.53 (m, 3H), 4.53-4.24 (m,
1H), 3.94-3.41 (m, 5H), 2.28 (d,
J = 9.9 Hz, 3H). 402 [M+H]*

132

1-((3R,4S)-3-((1-
(cyclopentylmethyl)-6-
((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)-4-fluoropyrrolidin-
1-yhprop-2-en-1-one

IH NMR (500 MHz, CDCls) &
9.68 (s, 1H), 7.02 (s, 1H), 6.91
(d, J = 3.0 Hz, 1H), 6.60 — 6.38

(m, 4H), 5.92 — 5.81 (m, 1H),
5.80 — 5.48 (m, 2H), 4.38 (t, J =

8.7 Hz, 1H), 4.15 - 3.76 (m,

5H), 2.40 (d, J = 7.4 Hz, 1H),
2.36 (d, J = 15.4 Hz, 3H), 1.76 —

1.53 (m, 6H), 1.32 — 1.23 (m,

2H). 470 [M+H]*

133

(8)-1-(3-((6-((5-
methylthiazol-2-
yl)amino)-1-((tetrahydro-
2H-pyran-4-yl)methyl)-
1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
9.26 (s, 1H), 7.01 (d, J = 8.4 Hz,
1H), 6.86 —6.78 (M, J = 5.9, 3.1

Hz, 1H), 6.55 — 6.32 (m, J =
21.1, 4H), 6.01 (d, J = 19.6 Hz,

1H), 5.73 — 5.59 (m, 1H), 4.05
(d, J = 14.1 Hz, 1H), 3.96 — 3.87

(m, 2H), 3.82 (t, J = 11.1 Hz,

3H), 2.39 (s, 3H), 1.85 — 1.58

(m, 8H), 1.20 (d, J = 13.2 Hz,

92



3H). 468 [M+H]"

1-((3S,4S)-3-fluoro-4-

IH NMR (500 MHz, CDCls) &
9.42 (s, 1H), 7.03 (d, J = 5.8 Hz,
1H), 6.90 — 6.79 (m, 1H), 6.53 —

NYS ((1-isobutyl-6-((5- 6.29 (M, 4H), 6.11 — 5.89 (m,
HN. N. O 0 methylthiazol-2- 1H), 5.78 — 5.66 (m, 1H), 5.45
134 X \CN ,/{/ yl)amino)-1H- (dd, J = 49.2, 36.9 Hz, 1H), 4.20
| _ . — pyrrolo[3,2-c]pyridin-4- —-3.85(m,5H),3.79(d,J=7.3
p F yl)oxy)pyrrolidin-1- Hz, 1H), 2.40 (d, J = 4.2 Hz,
)\/N yl)prop-2-en-1-one 3H), 2.15 (dt, J = 13.4, 6.7 Hz,
1H), 0.93 (d, J = 6.3 Hz, 6H).,
444 [M+H]*
1H NMR (500 MHz, DMSO) &
10.56 (s, 1H), 7.18 (t, J= 3.5
= 1-((3R,4S)-3-fluoro-4- | Hz, 1H), 6.95 (s, 1H), 6.76 (d, J
NYS ((1-isobutyl-6-((5- = 3.1 Hz, 1H), 6.69 — 6.57 (m,
HN N. O o methylthiazol-2- 1H), 6.40 (t, J = 3.4 Hz, 1H),
135 X EN,/{, yl)amino)-1H- 6.21 (d, J = 16.7 Hz, 1H), 5.89 —
| _ — pyrrolo[3,2-c]pyridin-4- 5.54 (m, 3H), 4.49 — 4.22 (m,
/ F yh)oxy)pyrrolidin-1- 1H), 3.87 — 3.66 (m, 5H), 2.26
)\/N yl)prop-2-en-1-one (d, J=10.7 Hz, 3H), 2.09 (dt, J
= 13.4, 6.7 Hz, 1H), 0.84 (d, J =
6.5 Hz, 6H), 444 [M+H]+
'H NMR (500 MHz, DMSO-dg) &
= 1-(6-((L-methyl-6((5>- | 11 55 (s 1H), 7.12 (s, 1H), 6.97
N _S methylthiazol-2-
Y oy o | GWeE6 e
136 HN | N © y pyrrolo)[/?),oz);%?i/_ndmA- 5.35(m, 2H), 4.16 (s, 2H), 3.65
¥Z azaspiro[3.3jheptan-1- (s, 3H), 3.15, s, 2H), 2.74 (s,
/ prop.2.en-1.one 2H), 2.45 (s, 2H), 2.33 (s, 3H).
IH NMR (500 MHz, DMSO-ds) &
h( 10.51 (s, 1H), 7.14 (d, J = 3.1
N_S 1-(6-((1-isobutyl-6-((5- Hz, 1H), 6.96 (s, 1H), 6.66-6.56
\Y o methylthiazol-2- (m, 1H), 6.44-6.38 (m, 1H), 6.24
HN__N__O N y)amino)-1H- (dd, J = 16.9, 10.2 Hz, 1H), 6.11
137 | \QDN pyrrolo[3,2-c]pyridin-4- | (dd, J = 16.9, 1.9 Hz, 1H), 4.22-
& yloxy)-1- 3.78 (m, 4H), 3.15 (td, J = 8.6,
)\/N / azaspiro[3.3]heptan-1- 2.4 Hz, 2H), 2.80-2.70 (m, 2H),
yl)prop-2-en-1-one 2.47-2.41 (m, 2H), 2.33 (s, 3H),
2.12-2.04 (m, 1H), 0.84 (d, J =
6.6 Hz, 6H). 452 [M+H]*
. 'H NMR (500 MHz, DMSO-ds) &
7.76 (d, J = 10.9 Hz, 1H), 7.73-
\Q\ (rﬁgtﬁy(li é(e?“(ll(fam:ﬁg‘)’f 7.57 (m, 1H), 7.13 (t, J = 7.6 Hz,
methyl-1H-pyrrolo[3.2. | .t 7:07 (4 3=3.0 Hz, 1H),
138 HN__N O, o y .g.y A 6.70-6.47 (m, 3H), 6.31 (s, 1H),
© CNJ{: |)o§]F))ynrrlonﬁ & L | 621610 (m, 1H), 5.67 (dd, J =
) yl) o | 20.5,10.4 Hz, 1H), 559 (d, J =
N yhprop 10.4 Hz, 1H), 3.97-3.47 (m, TH),

2.34-2.11 (m, 5H). 395 [M+H]*

93




139

1-((3S,4R)-3-fluoro-4-
((6-((5-fluoro-2-
methylphenyl)amino)-1-
methyl-1H-pyrrolo[3,2-
c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, DMSO-ds)
7.82 (d, J = 20.4 Hz, 1H), 7.45
(t, J = 9.9 Hz, 1H), 7.19- 7.08

(m, 2H), 6.70-6.52 (m, 3H), 6.36
(d, J=6.3Hz, 1H), 6.18 (d, J =
16.7 Hz, 1H), 5.71 (t, J = 10.3

Hz, 1H), 5.56-5.37 (m, 2H),
4.35-3.52 (m, 7H), 2.22 (s, 3H).
413 [M+H]*

140

(S)-1-(3-((1-(2-hydroxy-
2-methylpropyl)-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, MeOD) 5
7.04 (t, J = 3.0 Hz, 1H), 6.90 (s,
1H), 6.73-6.53 (m, 2H), 6.43 (d,
J =3.0 Hz, 1H), 6.28 (ddd, J =
16.8, 9.1, 1.4 Hz, 1H), 6.10-5.98

(m, 1H), 5.74 (ddd, J = 24.7,
10.5, 1.4 Hz, 1H), 4.15-3.64 (m,
6H), 2.50-2.29 (m, 5H, 1.19 (s,

6H). 442 [M+H]*

141

1-((3S,4R)-3-fluoro-4-
((1-(2-hydroxy-2-
methylpropyl)-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yhoxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, MeOD) &
7.08 (t, J = 2.9 Hz, 1H), 6.89 (s,
1H), 6.70-6.58 (m, 2H), 6.49 (t,

J=2.8Hz, 1H),6.33(d, J =
16.8 Hz, 1H), 5.94-5.83 (m, 1H),

5.79 (ddd, J = 15.0, 10.5, 1.7

Hz, 1H), 5.69-5.51 (m, 1H),
4.55-3.58 (m, 6H), 2.30 (d, J =

12.6 Hz, 3H), 1.20 (s, 6H). 460

[M+H]*

142

NYS

HN._N__O, o
O
AN oo —
N—/

HO>—/

NYS

HN N O

1-(3-((1-cyclopentyl-6-
((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)azetidin-1-yl)prop-
2-en-1-one

!H NMR (500 MHz, CDCls) &
7.04 —6.95 (m, 2H), 6.53 (s,
2H), 6.36 (d, J =17.0 Hz, 1H),
6.24 (d, J=10.3 Hz, 1H), 5.82
(s, 1H), 5.69 (d, J = 11.2 Hz,
1H), 4.77 — 4.57 (m, 3H), 4.36 —
4.21 (m, 2H), 2.41 (s, 3H), 2.24
—2.13 (m, 3H), 1.90 (s, 5H).
424 [M+H]*

143

(R)-1-(3-((1-cyclopentyl-
6-((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yh)oxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCls) &
7.06 — 6.88 (M, 2H), 6.64 — 6.32
(m, 4H), 5.98 (d, J = 24.5 Hz,
1H), 5.75 — 5.62 (m, 1H), 4.67 —
4.55 (m, 1H), 4.05 — 3.73 (m,
4H), 2.38 (d, J = 1.9 Hz, 3H),
2.24 —2.14 (m, 2H), 1.83 (d, J =
55.8 Hz, 8H). 438[M+H]*
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(R)-1-(3-((1-

IH NMR (500 MHz, CDCl3) &
7.02 — 6.94 (m, 2H), 6.54 — 6.36
(m, 4H), 5.99 (d, J = 23.5 Hz,

N S (cyclopropylmethyl)-6- 1H), 5.74 — 5.59 (m, 1H), 4.04
Y ((5-methylthiazol-2- (d, J=15.5Hz, 1H), 3.95-3.78
144 HN Ny O& o yl)amino)-1H- (m, 5H), 2.52 — 2.45 (m, 1H),
| P N’L pyrrolo[3,2-c]pyridin-4- 2.38 (d, J = 2.6 Hz, 3H), 0.87
yl)oxy)pyrrolidin-1- (dd, 3 =12.9, 6.0 Hz, 2H), 0.64
D\/N / yl)prop-2-en-1-one (dd, J = 8.2, 2.6 Hz, 2H), 0.38 —
0.33 (m, 2H).
A24[M+H]*
IH NMR (500 MHz, CDClz) &
/:( 7.06 — 6.97 (M, 2H), 6.58 — 6.46
1-(3-((1- (M, 2H), 6.41 — 6.18 (m, 2H)
Ny S (cyclopropylmethyl)-6- ' — | ' '
\( (5-methylthiazol-2- 5.88 — 5.75 (m, 1H), 5.69 (d, J =
HN. N. O . 10.4 Hz, 1H), 4.79 — 4.59 (m,
145 s \E\N . pyrr(g;g%mZIr—]c(:)])p-;r'i_gin— 4. | 2H),437-421(m, 2H),3.87
_ yoxy)azetidin-1-yl)prop- (d, J = 6.8 Hz, 2H), 2.42 (s, 3H),
) — > on-l-one 0.84 (s, 1H), 0.66 — 0.62 (m,
D\/N 2H), 0.36 (g, J = 5.0 Hz,
2H).410[M+H]*
IH NMR (500 MHz, DMSO-ds) &
10.57 (s, 1H), 7.18 (d, J = 3.2
Hz, 1H), 6.96 (s, 1H), 6.73 (s,
\/ 1H), 6.44 (d, J = 3.1 Hz, 1H),
N % 1-(3-((1-(2- 6.36 (dd, J = 17.0, 10.3 Hz, 1H),
%|/ methoxyethyl)-6-((5- 6.13 (dd, J=17.0, 2.0 Hz, 1H),
HN. N. O methylthiazol-2- 5.77-5.72 (m, 1H), 5.68 (dd, J =
146 | X \C yl)amino)-1H- 10.3, 2.0 Hz, 1H), 4.79 (dd, J =
Z N\n/\ pyrrolo[3,2-c]pyridin-4- 9.5, 6.7 Hz, 1H), 4.51 (dd, J =
/) o yloxy)azetidin-1-yl)prop- | 11.0, 6.6 Hz, 1H), 4.25 (dd, J =
/\/N 2-en-1-one 9.9, 2.8 Hz, 1H), 4.16 (t, J =5.2
—0 Hz, 2H), 3.97 (dd, J = 11.1, 3.0
Hz, 1H), 3.63 (t, J = 5.2 Hz, 2H),
3.22 (s, 3H), 2.34 (s, 3H).
414[M+H]*
14 NMR (500 MHz, DMSO-dg) &
N/:g 1-((3S,4R)-3fluoro-4- lig'615H()Syelgg '(Z '119H()t’ 5 7_83('55
ﬁ/ ((1-(2-methoxyethyl)-6- 1H)' 6.6 (' qdd 3= 16.4.10.3
HN.__N__O.r 0 ((5-methylthiazol-2- 155%™ 11)"6.40 (t, J = 3.6 Hz
147 SOt yl)amino)-1H- T S P o
| N lo[3.2-clpyridin4- | LH): 6:21(d, =167 Hz, 1H),
AN S pyrlr)% )‘(’[)’ CIPVIAN-4- | 5.80.5.53 (m, 3H), 4.52-3.42 (m,
N—/ ;’I)prgpf’%’_en_l_one 8H), 3.21 (s, 3H), 2.27 (d, J =
_ O/\/ 9.8 Hz, 3H). 446][M+H]*
h( 14 NMR (500 MHz, DMSO-dg) &
_ 10.60 (s, 1H), 7.11 (s, 1H), 6.95
N % _ o Sh(%-g((a (s, 1H), 6.91- 6.54 (m, 2H). 6.28
Y o yetmny (d, J = 26.6 Hz, 1H), 6.04 (dd, J
)J\/ methylthiazol-2- i ' ' '
ua | NOEYS | S | T3 REH sl
o =112.4, 9.6 Hz, 2H), 4.14 (s,
@ py;rl‘)’c')‘)’(g’é;’g%gﬁ'f_"" 2H), 3.98-3.40 (M, 6H), 3.21 (s,
/\/N J)prop-2-en-1-one 3H), 2.34-1.48 (m, 7H).
-0 442[M+H]*
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'H NMR (500 MHz, DMSO) &

N S (S)-1-(3-((1- 10.55 (s, 2H), 7.18 (s, 2H), 6.98
Y o) (cyclopropylmethyl)-6- | —6.48 (m, 6H), 6.32 —5.92 (m,
HN. _N_ _O, )J\/ ((5-methylthiazol-2- 4H), 5.75 - 5.33 (m, 4H), 4.13
149 | ~ s N yl)amino)-1H- (d,J=13.1Hz,3H),3.88(t,J=
= pyrrolo[3,2-c]pyridin-4- 11.0 Hz, 13H), 2.26 (d, J = 10.3
/ yl)oxy)piperidin-1- Hz, 7H), 2.15 — 1.47 (m, 10H),
D\/N yl)prop-2-en-1-one 1.20 (d, J = 41.0 Hz, 5H), 0.52
(s, 5H), 0.37 (s, 5H).438[M+H]*
'H NMR (500 MHz, DMSO) &
F( 10.50 (s, 1H), 7.10 (s, 1H), 6.99
NS (S)-1-(3-((1-isobutyl-6- —6.79 (m, 1H), 6.62 — 6.49 (m,
\|/ O ((5-methylthiazol-2- 1H), 6.28 (d, J = 28.0 Hz, 1H),
150 HN__N_O.. N)J\/ yl)amino)-1H- 6.02 (dd, J = 49.8, 16.9 Hz, 1H),
| ) pyrrolo[3,2-c]pyridin-4- 5.55 (dd, J = 128.8, 10.5 Hz,
=2 yl)oxy)piperidin-1- 2H), 4.20 — 3.45 (m, 6H), 2.26
N / yl)prop-2-en-1-one (d, J=10.3 Hz, 3H), 1.86 (dd, J
)\/ = 187.0, 85.0 Hz, 5H), 0.84 (s,
6H).440[M+H]*
/:( 'H NMR (500 MHz, DMSO) &
N S 10.56 (s, 1H), 7.19 (d, J=3.2
\|/ O (S)-1-(3-((1-cyclopentyl- Hz, 1H), 6.95 (s, 1H), 6.69 —
HN__ N O, NJ\/ 6-((5-methylthiazol-2- 6.48 (m, 2H), 6.35 - 6.18 (m,
151 | (S) yl)amino)-1H- 1H), 6.14 — 5.93 (m, 1H), 5.73 —
= pyrrolo[3,2-c]pyridin-4- 5.35 (m, 2H), 4.65 — 4.56 (m,
N / yl)oxy)piperidin-1- 1H), 4.16 — 3.53 (m, 5H), 2.26
yl)prop-2-en-1-one (d, J=10.5Hz, 3H),2.10(d, J =
U 5.7 Hz, 3H), 1.76 (d, J = 70.2
Hz, 9H). 452[M+H]*
H NMR (500 MHz, CDCl3) &
7.02 (s, 1H), 6.90 (t, J = 3.9 Hz,
— 1H), 6.54 (d, J = 2.7 Hz, 1H),
Ne S 1-((3R,4S)-3-((1-ethyl-6- 6.51)— 6.40 ((m, 3H), 5.92 — 5.)80
\|/ ((5-methylthiazol-2- (m, 1H), 5.79 —5.70 (m, J =
0 yl)amino)-1H- K o ' .
152 HN___ N _O.R) 03,2 idin-d 12.1, 8.6, 3.5 Hz, 1H), 5.60 (dd,
» N’<; Bﬁ:")_"i_fiu:r]fyr'rrc')’;i;ji;_ J=538, 16.7 Hz, 1H), 437 (¢, J
NG y L >|’ > pyl = 8.5 Hz, 1H), 4.14 — 3.99 (m,
N—/ “yhprop-2-en-1-one | 57" 95~ 377 (m, 2H), 2.34
— (d, J=15.4 Hz, 3H), 1.43 (t, J =
7.2 Hz, 3H).;416[M+H]*
'H NMR (500 MHz, CDCls) &
7.15-6.96 (m, 1H), 6.93 - 6.81
\/ (m, 1H), 6.51 — 6.36 (m, 2H),
N & (S)-1-(3-((1-ethyl-6-((5- | 6.31—6.09 (m, 1H), 5.75 — 5.47
ﬁ/ 0 methylthiazol-2- (m, 1H), 5.41 (dd, J = 21.3, 10.5
, yl)amino)-1H- Hz, 1H), 4.02 (q, J = 6.7 Hz,
153 | AN | % NP pyrrolo[3,2-clpyridin-4- | 2H), 3.90 — 3.80 (m, 2H), 3.69 —
Z yl)oxy)piperidin-1- 3.55(m, 1H), 2.30 (d, J = 12.8
N y/ yl)prop-2-en-1-one Hz, 3H), 2.21 — 2.11 (m, 1H),
— 2.04-1.87 (m, 1H), 1.73 - 1.57

(m, 1H), 1.42 (t, J= 7.1 Hz,
3H).; 412[M+H]*
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IH NMR (500 MHz, CDCl3) &
7.02 (d, J = 6.1 Hz, 1H), 6.92 —

NS 1-((3R,4R)-3-((1-ethyl-6- :
Y (5-methylthiazol-2. 6.83 (m, 1H), 6.54 — 6.37 (m,
HN. N. _O.R 0 yriacy 4H), 6.09 — 5.93 (m, 1H), 5.73
154 N yhamino)-1H (ddd. J = 19.9, 8.1, 3.8 Hz, 1H)
| P /CN%; Ipyrrolo[?;i2-c]I0yridi||1-d4- 544 ( dd. J =493 33.7 Ho 1H)’
R oxy)-4-fluoropyrrolidin- ’ ! PN ! !
DF® y )1_y>3prop_2_eﬁf’1_one 4.12 - 3.85 (m, 6H), 2.38 (d, J =
N 5.2 Hz, 3H), 1.43 (t, J = 6.7 Hz,
3H).; 416[M+H]*
TH NMR (500 MHz, CDCl3) 5
— 7.03 — 6.90 (m, 2H), 6.82 (s,
1H), 6.51 (s, 1H), 6.35 (d, J =
Ny S 1-(3-((1-ethyl-6-((5- <
\( methylthiazol-2- 16.8 Hz, 1H), 6.22 (dd, J = 16.9,
. 10.2 Hz, 1H), 5.68 (d, J = 10.4
155 | TNNNS© yl)amino)-1H- Hz, 1H), 4.61 (d, J = 9.5 Hz
_ N?(\ f’y”o'o[?”z'cr]]p?’"di”;f' 1H). 4.45 (dd, J = 21.8, 10.3 Hz
oxy)-3-methylazetidin- N ’ PO ’
p J y )1—y)ll))prop—2—e>:1—l—one 2H), 4.33 (d, J = 11.0 Hz, 1H),
N 4.09 (g, J = 7.2 Hz, 2H), 2.39 (s,
d 3H), 1.99 (s, 3H), 1.47 — 1.41
(m, 3H).; 398[M+H[*
TH NMR (500 MHz, DMSO-ds) &
= 10.85 (s, 1H), 7.11 (dd, J = 2.9,
NS (R)-1-(3-((1-methyl-6- "
v (6-methylthiazol 2- L7 Hz, 1H), 7.00 (s, 1H), 6.70
. 6.51 (m, 2H), 6.35 (d, J = 3.1
156 | HN N O o y)amino)-1H- Hz, 1H), 6.14 (ddd, J = 16.7
| N{; pyrlr°'°[3’2'cl%”d'”'4' 6.5, 2.3 Hz, 1H), 5.97-5.83 (m
= — OX rrolidin-1- ThL ! T X '
) ifllgprg;)f%/-en-l-one 1H), 5.66 (ddd, J = 26.9, 10.3,
N 2.3 Hz, 1H), 4.13-3.44 (m, 7H),
Me 2.45-2.17 (m, 5H). 384[M+H]*
IH NMR (500 MHz, DMSO-ds) &
11.06 (s, 1H), 7.15 (d, J = 3.2
/=( L(3RAR)-3fuoro-4- | HZ 1H).7.04(s 1H), 6.71 (s,
s ot | 1005 s 3267, 125,
Y methylthiazol-2- : 6 5 6 : N '90
157 AN Ny OtR) 0 yl)amino)-1H- Hdza le)'_ '255; '815 (g“'ng)' >
| _ N pyrrolo[3,2-c]pyridin-4- (ddd, J =52.8, 8.4, 3.9 Hz, 1H)_’
47 Vhoxy)yrrolidin.1. 5.78-5.68 (m, 1H), 5.51 (dd, J =
\_/ Dbrop.2-en-1-one 48.9, 39.7 Hz, 1H), 4.28-3.69
M yhprop (m, 7H), 2.31 (s, 3H).
402[M+H]*
/=( IH NMR (500 MHz, DMSO-ds) &
NS 5 (S)'lr;](gt'é(llt‘mae;g{_'f'((ks' 10.80 (s, 1H), 7.09 (s, 1H), 6.98
Mg ity (s, 1H), 6.90-6.51 (m, 2H), 6.35-
158 AN AN O g NJ\/ rrc}?g‘["}gmz'[‘g) o4 | 6:22(m, 1H), 6.03 (dd, J = 375,
P Py < CIPYIAN 1 16,6 Hz, 1H), 5.72-5.36 (m, 2H),
yl)oxy)piperidin-1
) Jhprop-2endone | 421-3:35 (m, 7H), 2.36-1.45 (m,
v 7H). 398[M+H]*
e
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159

yl)oxy)pyrrolidin-1-
yl)prop-2-en-1-one

1-((3S,4R)-3-fluoro-4-
((6-((5-methylthiazol-2-
yl)amino)-1-propyl-1H-
pyrrolo[3,2-c]pyridin-4-

’H NMR (500 MHz, DMSO) &
10.60 (d, J = 11.3 Hz, 1H), 7.28
—7.18 (m, 1H), 6.96 (s, 1H),
6.77 (s, 1H), 6.69 — 6.58 (m,
1H), 6.49 — 6.37 (m, 1H), 6.21
(d, J = 16.8 Hz, 1H), 5.89 — 5.54
(m, 3H), 4.50 — 4.25 (m, 1H),
4.00 (g, J = 6.9 Hz, 2H), 3.85 —
3.64 (m, 3H), 2.27 (d, J = 10.0
Hz, 2H), 1.75 (g, J = 7.1 Hz,
2H), 0.82 (t, J = 7.3 Hz, 3H).;
430[M+H]*

160

(8)-1-(3-((6-((5-
methylthiazol-2-
yl)amino)-1-propyl-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)piperidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3) &
7.01 (s, 1H), 6.87 — 6.78 (m,
1H), 6.50 — 6.34 (m, 3H), 6.15
(d, J = 16.5 Hz, 1H), 5.53 (s,
1H), 5.45 — 5.34 (m, 1H), 3.94
(dd, J = 13.2, 6.5 Hz, 2H), 3.85
(dd, J = 16.0, 4.5 Hz, 2H), 3.65
—3.54 (m, 1H), 2.32 (d, J = 16.0
Hz, 3H), 2.20 — 2.11 (m, 1H),
2.01 — 1.93 (m, 1H), 1.81 (td, J
= 14.3, 7.1 Hz, 2H), 1.71 — 1.58
(m, 1H), 0.92 (t, J = 7.3 Hz,

161

1-((3R,4R)-3-fluoro-4-
((6-((5-methylthiazol-2-
yl)amino)-1-propyl-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

2H).; 426[M+H]*

H NMR (500 MHz, DMSO) &
10.63 (s, 1H), 7.18 (d, J= 2.6
Hz, 1H), 6.98 (s, 1H), 6.71 (s,
1H), 6.68 — 6.57 (m, 1H), 6.36
(d, J=2.7Hz, 1H), 6.19 (d, J =
15.5 Hz, 1H), 5.92 (d, J =55.3
Hz, 1H), 5.72 (dd, J = 16.6, 11.7
Hz, 1H), 5.52 (dd, J = 48.0, 39.9
Hz, 1H), 4.23 — 3.63 (m, 6H),

2.30 (s, 3H), 1.73 (dd, J = 14.2,
7.1 Hz, 2H), 0.81 (t, J = 7.3 Hz,

162

(R)-1-(3-((1-isopropyl-6-
((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)pyrrolidin-1-
yl)prop-2-en-1-one

3H).; 430[M+H]*

!H NMR (500 MHz, CDCls) &
9.75 (s, 1H), 7.05-6.95 (m, 2H),
6.58-6.35 (m, 4H), 5.99 (d, J =
23.1 Hz, 1H), 5.68 (ddd, J =
24.9, 9.4, 2.8 Hz, 1H), 4.50
(sep, J = 6.5 Hz, 1H), 4.07-3.74
(m, 4H), 3.70 (s, 3H), 2.56-2.22
(m, 5H), 1.50 (d, J = 6.5 Hz,

6H). 412[M+H]*
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1-(3-((1-isopropyl-6-((5-

IH NMR (500 MHz, CDCls) &
8.78 (s, 1H), 7.00 (d, J = 3.0 Hz,
2H), 6.79 (d, J = 11.0 Hz, 1H),
6.49 (d, J = 3.2 Hz, 1H), 6.34

HN. _N. _.O methylthiazol-2- (dd, J=16.9, 1.3 Hz, 1H), 6.22
163 | ~ N yl)amino)-ll_-|-_ (dd, 3 =17.0, 10.3 Hz, 1H), 5.66
= j(\ pyrrolo[3,2-c]pyr|d|r!-4_1- (d, J=10.3 Hz, 1H),4.61 (d, J =
/ 0 yl)oxy)-3-methylazetidin- | 9.5 Hz, 1H), 4.56-4.42 (m, 3H),
N 1-yl)prop-2-en-1-one 4.31 (d, J = 10.8 Hz, 1H), 2.40
\< (d, J = 0.8 Hz, 3H), 1.9 (s, 3H),
1.51 (d, J = 6.7 Hz, 6H).
412[M+H]*
'H NMR (500 MHz, DMSO) &
10.60 (s, 1H), 7.21 (s, 1H), 6.97
= 1-((2S,4S)-4-((1- (s, 1H), 6.73 — 6.48 (m, 2H),
NYS cyclopentyl-6-((5- 6.32 (s, 1H), 6.20 — 6.06 (m,
HN. _N. O, o methylthiazol-2- 1H), 5.97 — 5.84 (m, 1H), 5.75 -
164 | X . N’/{; yI)amino)—lI.—|—. 5.55 (m, 1H), 4.67 — 4.57 (m,
_ 5 = pyrrolo[3,2-c]pyridin-4- | 1H), 4.45 — 4.10 (m, 2H), 3.90 —
/ yl)oxy)-2- 3.74 (m, 2H), 2.44 — 2.35 (m,
N methylpyrrolidin-1- 1H), 2.30 (s, 3H), 2.20 — 2.05
O yl)prop-2-en-1-one (m, 3H), 1.76 (d, J = 69.9 Hz,
5H), 1.31 (t, J = 5.6 Hz,
3H).452[M+H]*
/:( !H NMR (500 MHz, DMSO) &
Ny S 10.33 (s, 1H), 7.27 — 7.11 (m,
Y 1-(3-((1-cyclopentyl-6- 2H), 6.96 (s, 1H), 6.44 - 6.30
HN N O\b (5-methylthiazoi-2- | (m, 2H), 6.11 (dd, J = 17.0, 1.9
yl)amino)-1H- Hz, 1H), 5.67 (dd, J =10.4, 1.9
165 l = Nm/\ pyrrolo[3,2-c]pyridin-4- Hz, 1H), 4.66 — 4.59 (m, 1H),
N Y/ 0 yl)oxy)-3-methylazetidin- | 4.55 — 4.47 (m, 2H), 4.30 — 4.15
1-yhprop-2-en-1-one (m, 2H), 2.33 (s, 3H), 2.11 (d, J
O = 6.3 Hz, 3H), 1.91 (s, 3H), 1.84
(s, 5H)..438[M+H]*
H NMR (500 MHz, DMSO-ds) &
/:( 10.37 (s, 1H), 7.13 (d, J = 3.2
N _S 1-(3-methyl-3-((1- Hz, 1H), 7.09 (s, 1H), 6.97 (d, J
\( methyl-6-((5- = 1.2 Hz, 1H), 6.37 (d, J= 3.3
HN. _N. .O methylthiazol-2- Hz, 1H), 6.36-6.30 (m, 1H), 6.11
166 | = \b yl)amino)-1H- (dd, J = 17.0, 2.0 Hz, 1H), 5.67
_ Nm/\ pyrrolo[3,2-c]pyridin-4- | (dd, J =10.4, 2.0 Hz, 1H), 4.51
/ yloxy)azetidin-1-yl)prop- | (q, J = 9.8 Hz, 2H), 4.23 (dd, J =
N O 2-en-1-one 38.2, 11.0 Hz, 2H), 3.66 (s, 3H),
4 2.33 (s, 3H), 1.91 (s, 3H).
384[M+H]*
'H NMR (500 MHz, DMSO-ds) &
= 1-(3-((1- 10.34 (s, 1H), 7.22 (d, J = 3.2
Ny S (cyclopropylmethyl)-6- Hz, 1H), 7.14 (s, 1H), 6.97 (s,
Y ((5-methylthiazol-2- 1H), 6.38 (d, J = 3.1 Hz, 1H),
167 HN | Ny O\b yl)amino)-1H- 6.34 (dd, J = 17.0, 10.4 Hz, 1H),
N pyrrolo[3,2-c]pyridin-4- 6.11 (dd, J =17.0, 1.9 Hz, 1H),
~ NN yl)oxy)-3-methylazetidin- | 5.67 (dd, J = 10.4, 1.9 Hz, 1H),
/ o) 1-yl)prop-2-en-1-one

{

4.52 (g, J = 9.9 Hz, 2H), 4.23
(dd, J = 36.4, 11.0 Hz, 2H), 3.88
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(d, J=6.9 Hz, 2H), 2.33 (s, 3H),

1.92 (s, 3H), 1.20-1.13 (m, 1H),

0.56-0.49 (m, 2H), 0.38 (q, J =
4.8 Hz, 2H). 424[M+H]*

168

1-(3-((1-(2-
methoxyethyl)-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)-3-methylazetidin-
1-yl)prop-2-en-1-one

IH NMR (500 MHz, DMSO-ds) &
12.22 (s, 1H), 7.51 (d, J = 3.2
Hz, 1H), 7.18-6.92 (m, 2H), 6.69
(d, J = 3.2 Hz, 1H), 6.19 (dd, J =
17.1, 10.1 Hz, 1H), 6.06 (dd, J =
17.1, 2.0 Hz, 1H), 5.59 (dd, J =
10.1, 2.0 Hz, 1H), 4.58-4.30 (m,
4H), 3.87-3.64 (M, 4H), 3.23 (s,
3H), 2.27 (s, 3H), 1.68 (s, 3H).
428[M+H]*

169

(8)-1-3-((1-
(cyclopentylmethyl)-6-
((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)piperidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3) &
7.05 (s, 1H), 6.81 (s, 1H), 6.42
(s, 3H), 6.14 (d, J = 16.7 Hz,
1H), 5.54 (s, 1H), 5.41 (d, J =
10.2 Hz, 1H), 3.95 — 3.51 (m,
6H), 2.37 (s, 4H), 2.20 — 1.83
(m, 3H), 1.61 (d, J = 54.5 Hz,
7H), 1.29 — 1.23 (m, 2H).;
466[M+H]*

170

1-((3R,4R)-3-((1-
(cyclopentylmethyl)-6-
((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)-4-fluoropyrrolidin-
1-yhprop-2-en-1-one

'H NMR (500 MHz, CDCl3) &
7.06 (d, J =5.8 Hz, 1H), 6.86
(dd, J=5.6, 3.1 Hz, 1H), 6.55 —
6.35 (m, 4H), 6.09 — 5.93 (m,
1H), 5.72 (ddd, J = 19.7, 8.0,
4.1 Hz, 1H), 5.45 (dd, J = 49.4,
33.7 Hz, 1H), 4.21 — 3.82 (m,
6H), 2.38 (dd, J = 19.2, 6.3 Hz,
4H), 1.77 — 1.47 (m, 6H), 1.32 —
1.18 (m, 2H).; 470[M+H]*

171

1-((3S,4R)-3-fluoro-4-
((1-(2-methylbutyl)-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

'H NMR (500 MHz, CDCls) &
7.05 (s, 1H), 6.86 (d, J = 2.9 Hz,
1H), 6.59 — 6.39 (m, 4H), 5.88
(dt, J=14.9, 8.5 Hz, 1H), 5.82 —
5.71 (m, 1H), 5.62 (dd, J = 53.8,
17.8 Hz, 1H), 4.37 (dd, J = 18.0,
9.0 Hz, 1H), 4.15-3.79 (m,
4H), 3.73 (dd, J = 14.0, 8.0 Hz,
1H), 2.46 — 2.26 (m, 3H), 1.94
(d, J=6.0 Hz, 1H), 1.41 (dd, J =
12.6, 5.8 Hz, 1H), 1.27 - 1.13
(m, 1H), 1.00 — 0.91 (m, 3H),
0.86 (t, J=18.1 Hz, 3H).;
458[M+H]*

172

1-((3S)-3-((1-(2-
methylbutyl)-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)piperidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3)
7.06 (s, 1H), 6.78 (s, 1H), 6.48 —
6.33 (m, 3H), 6.14 (d, J = 16.7
Hz, 1H), 5.55 (s, 1H), 5.40 (d, J
= 10.6 Hz, 1H), 3.93 — 3.78 (m,
3H), 3.69 (dd, J = 14.1, 7.9 Hz,
1H), 3.64 — 3.51 (m, 1H), 2.36
(s, 3H), 2.22 — 2.13 (m, 1H),
2.12 - 2.05 (m, 1H), 1.96 — 1.87
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(m, 1H), 1.71 - 1.61 (m, 1H),
1.46 — 1.34 (m, 1H), 1.21 - 1.11
(m, 1H), 0.92 (t, J = 7.4 Hz, 3H),

0.85 (d, J = 6.6 Hz, 3H).;
454[M+H]*

173

NYS
HN. N o,ia’)C O
| N4
pZ
R
/

1-((3R,4R)-3-fluoro-4-
((1-(2-methylbutyl)-6-((5-
methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCl3) &
6.87 (dd, J = 10.8, 3.8 Hz, 2H),
6.60 (s, 1H), 6.50 — 6.32 (m,
3H), 5.78 (dd, J = 28.9, 22.3 Hz,
1H), 5.74 — 5.66 (m, 1H), 5.38
(dd, J = 49.3, 37.4 Hz, 1H), 4.13
—3.67 (m, 6H), 2.30 (d, J = 6.1
Hz, 3H), 1.86 (dd, J = 12.4, 6.3
Hz, 1H), 1.40 — 1.25 (m, 1H),
1.17 - 1.06 (m, 1H), 0.89 (t, J =
7.3 Hz, 3H), 0.81 (d, J = 6.3 Hz,
3H).; 458[M+H]*

174

1-((3R,4R)-3-fluoro-4-
((1-((R)-2-methylbutyl)-
6-((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yhoxy)pyrrolidin-1-
yl)prop-2-en-1-one

'H NMR (500 MHz, DMSO)
10.60 (s, 1H), 7.15(d, J=3.2
Hz, 1H), 6.97 (s, 1H), 6.72 (s,
1H), 6.69 — 6.57 (m, 1H), 6.36
(d, J=3.1 Hz, 1H), 6.19 (ddd, J
=16.8, 4.2, 2.3 Hz, 1H), 5.91
(ddd, J = 55.0, 8.9, 3.8 Hz, 1H),
5.73 (ddd, J = 16.8, 10.3, 2.2
Hz, 1H), 5.52 (dd, J = 49.1, 41.5
Hz, 1H), 4.20 — 3.67 (m, 6H),
2.34-2.26 (m, 3H), 1.92 - 1.82
(m, 1H), 1.35 - 1.06 (m, 2H),
0.89 (t, J = 7.4 Hz, 3H), 0.79 (d,
J = 6.6 Hz, 3H).; 458[M+H]*

175

1-((3R,4R)-3-fluoro-4-
((2-((S)-2-methylbutyl)-6-
((5-methylthiazol-2-
yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-
yl)prop-2-en-1-one

H NMR (500 MHz, DMSO) &
10.59 (s, 1H), 7.15(d, J=3.1
Hz, 1H), 6.97 (s, 1H), 6.72 (s,
1H), 6.63 (ddd, J = 16.7, 12.8,
10.4 Hz, 1H), 6.36 (d, J=3.0
Hz, 1H), 6.19 (ddd, J = 16.7,
4.0, 2.3 Hz, 1H), 5.91 (ddd, J =
54.9, 8.7, 3.9 Hz, 1H), 5.72
(ddd, J = 17.0, 10.3, 2.0 Hz,
1H), 5.51 (dd, J = 49.4, 39.7 Hz,
1H), 4.21 — 3.67 (m, 6H), 1.86
(dg, J=13.4, 6.8 Hz, 1H), 1.35
—1.25 (m, 1H), 1.18 — 1.05 (m,
1H), 0.88 (t, J = 7.4 Hz, 3H),
0.79 (d, J=6.7 Hz, 3H).;
458[M+H]*

176

1-(3-methyl-3-((6-((5-
methylthiazol-2-
yl)amino)-1-propyl-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)azetidin-1-yl)prop-
2-en-1-one

IH NMR (500 MHz, DMSO-dg)
10.32 (s, 1H), 7.17 (d, J= 3.2
Hz, 1H), 7.08 (s, 1H), 6.97 (d, J
= 1.1 Hz, 1H), 6.38 (d, J = 3.1
Hz, 1H), 6.34 (dd, J = 17.0, 10.4
Hz, 1H), 6.11 (dd, J = 17.0, 2.0
Hz, 1H), 5.67 (dd, J = 10.4, 2.0
Hz, 1H), 4.52 (g, J = 9.8 Hz,
2H), 4.23 (dd, J = 37.4, 11.0 Hz,
2H), 3.98 (t, J = 6.9 Hz, 2H),
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2.33 (s, 3H), 1.92 (s, 3H), 1.81-
1.68 (m, 2H), 0.82 (t, J = 7.4 Hz,
3H). 412[M+H]*

1-(3-((1-isopentyl-6-((5-
methylthiazol-2-
yl)amino)-1H-

IH NMR (500 MHz, DMSO-ds)
10.35 (s, 1H), 7.18 (d, J = 3.2
Hz, 1H), 7.10 (s, 1H), 6.96 (d, J
= 1.2 Hz, 1H), 6.40-6.30 (m,
2H), 6.11 (dd, J = 17.0, 2.0 Hz,
1H), 5.67 (dd, J = 10.4, 2.0 Hz,

HN N (0]
177 X \b o 1H), 4.52 (g, J = 9.8 Hz, 2H),
_ NS B%ZO)'O:E’rfe;]]p}’;fe'zd‘:n 4.23 (dd, J = 38.4, 11.0 Hz, 2H),
p 3 o >|’) e | 4.03 (t, 9 =7.2 Hz, 2H), 2.33 (s,
W/\/N ylprop 3H), 1.92 (s, 3H), 1.61 (dd, J =
14.2, 7.0 Hz, 2H), 1.47 (it, J =
13.3, 6.6 Hz, 1H), 0.92 (d, J =
6.6 Hz, 6H). 440[M+H]*
IH NMR (500 MHz, DMSO-ds) &
10.31 (s, 1H), 7.18 (d, J = 3.2
_ / 1B Hz, 1H), 7.08 (s, 1H), 6.96 (d, J
O (cyclopentylmethyl)-6- = 1.0 Hz, 1H), 6.41-6.30 (m,
Y (>(’5 mpeth ﬁthi { A 2H), 6.11 (dd, J = 17.0, 1.9 Hz,
-methyithiazol-z- 1H), 5.67 (dd, J = 10.4, 2.0 Hz,
178 HN.__N_0O yl)amino)-1H- 1H), 4.52 (q, J = 9.8 Hz, 2H)
| N pyrrolo[3,2-c]pyridin-4- o< (0, : N
_ T | yijoxy)-3-methylazetidin- 4.23 (dd, J = 38.2, 11.0 Hz, 2H),
OV ) 3 Lybprop-2-en-tone | ,3:92 (@ J=7.5 Hz, 2H), 2.40-
N yhprop 2.29 (m, 4H), 1.92 (s, 3H), 1.69-
1.45 (m, 6H), 1.30-1.19 (M, 2H).
452[M+H]*
IH NMR (500 MHz, CDCls) &
\/ 7.05 (d, J = 8.0 Hz, 1H), 6.84 —
T 1&)2[)8[1,;'8_)61(%(_1 6.78 (M, J = 5.9, 3.0 Hz, 1H),
Y methylthiazol-2- 6.47 — 6.32 (m, 4H), 6.10 — 6.01
HL. N. O o Wby (m, 1H), 5.74 — 5.59 (m, 1H),
179 S yl)amino)-1H- 4.56 — 4.32 (m, 1H), 4.18 — 4.06
| N’L pyrrolo[3,2-c]pyridin-4- ' !
_— qs) yI)Oxy)-2- (m, 1H), 3.90 — 3.74 (m, 3H),
) methyipytrolidine1- 2.50 — 2.43 (m, 1H), 2.39 (d,
>\/N )prop-2-en-1-one 3H), 2.21 - 2.12 (m, 2H), 1.46 —
yhprop 1.39 (m, 3H), 0.93 (d, J = 6.4
Hz, 6H).440[M+H]*
IH NMR (500 MHz, CDCls) 5
7.08 — 6.99 (m,1H), 6.89 (d, J =
F( 1-((2S,4S)-4-((1- 14.5 Hz, 1H), 6.67 — 6.32 (m,
NS (cyclopropylmethyl)-6- 4H), 5.85 (d, J = 24.9 Hz, 1H),
\|/ ((5-methylthiazol-2- 5.75 — 5.58 (m, 1H), 4.55 — 4.30
HN_ _N. O, 0o yl)amino)-1H- (m, 1H), 4.18 — 4.02 (m, 1H),
180 | Q\J’/& pyrrolo[3,2-c]pyridin-4- | 3.97 — 3.77 (m, 3H), 2.58 — 2.38
= Ol yl)oxy)-2- (m, 1H), 2.31 (d, J = 10.8 Hz,
N/ methylpyrrolidin-1- 3H), 2.26 — 2.06 (m, 1H), 1.46 —
[> yl)prop-2-en-1-one 1.32 (m, 3H), 1.21 — 1.07 (m,

1H), 0.67 — 0.54 (m, 2H), 0.41 —
0.27 (m, 2H).438[M+H]*
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181

CN
— 2-((4-(((3R,49)-1-
N ﬁ/S acryloyl-4-
fluoropyrrolidin-3-yl)oxy)-
HN Ny 048 N‘j{, 1-isobutyl-1H-
_ — pyrrolo[3,2-c]pyridin-6-

V(S yl)amino)thiazole-5-

|
/ N
)\/N carbonitrile

IH NMR (500 MHz, DMSO) &
8.18 (s, 1H), 7.30 (s, 1H), 6.81
(s, 1H), 6.65 (dd, J = 16.1, 10.7
Hz, 1H), 6.48 (s, 1H), 6.21 (d, J

= 16.4 Hz, 1H), 5.90 (s, 1H),
5.78 — 5.69 (m, 1H), 5.69 — 5.51

(m, 2H), 4.29 (d, J = 92.1 Hz,
1H), 4.16 — 3.99 (m, 1H), 3.94 —

3.71 (m, 4H), 2.14 — 2.05 (m,
1H), 0.85 (d, J = 5.4 Hz, 6H).;

455[M+H]*

182

Q /
/_g\\NH 2-((4-(((3R,45)-1-
— acryloyl-4-

NS fluoropyrrolidin-3-yl)oxy)-
\|/ 1-isobutyl-1H-

B pyrrolo[3,2-c]pyridin-6-
| _ CN%:: yl)amino)-N-
p F e methylthiazole-5-
N

carboxamide

IH NMR (500 MHz, DMSO) 5
11.19 (s, 1H), 8.20 (d, J = 4.4
Hz, 1H), 7.88 (s, 1H), 7.25 (s,
1H), 6.79 (s, 1H), 6.73 — 6.58
(m, 1H), 6.46 (dd, J=8.2, 2.5
Hz, 1H), 6.22 (dd, J = 16.0, 5.0
Hz, 1H), 6.01 — 5.82 (m, 1H),
5.81 — 5.60 (M, 2H), 4.42 — 4.17
(m, 1H), 4.14 — 4.01 (m, 1H),
3.93-3.73 (m, 3H), 3.56 — 3.48
(m, 1H), 2.73 (d, J = 3.8 Hz,
2H), 2.16 — 2.04 (m, 1H), 0.85
(d, J = 6.4 Hz, 6H).; 487[M+H]*

183

_N (S)-1-(3-((1-isopropyl-6-
Y ((4-methoxypyrimidin-2-
AN N O3 N 0 yl)amino)-1H-
| _ C ‘/<: pyrrolo[3,2—c]pyr_|d|n—4—
yhoxy)pyrrolidin-1-
N / yl)prop-2-en-1-one

'H NMR (500 MHz, CDCl3) &
8.19 (d, J=5.7 Hz, 1H), 8.00 (s,
1H), 7.04-6.97 (m, 1H), 6.52-
6.32(m, 3H), 6.24 (t, J = 6.2 Hz,
1H), 5.79-5.63 (m, 2H), 4.59
(sep, J = 6.6 Hz, 1H), 4.04 (s,
3H), 3.99-3.73 (m, 4H), 2.45-
2.20 (m, 2H), 1.52 (d, J=6.6
Hz, 6H). 423[M+H]*

184

N W/\ o~ (S)-1-(3-((1-isopropyl-6-
((3-methoxypyrazin-2-

AN Na "(S)CN o yl)amino)-1H-
| _ 4/<: pyrrolo[3,2-c]pyridin-4-
/ yl)oxy)pyrrolidin-1-
yl)prop-2-en-1-one

H NMR (500 MHz, CDCls) &
8.17 (d, J=6.9 Hz, 1H), 7.78
(dd, J=5.2, 3.1 Hz, 1H), 7.64
(d, J=12.2 Hz, 1H), 7.50 (dd, J
=5.1, 3.1 Hz, 1H), 7.02 (dd, J =
5.7, 3.3 Hz, 1H), 6.56-6.37 (m,
3H), 5.89-5.75 (m, 1H), 5.68
(ddd, J = 19.8, 9.3, 2.9 Hz, 1H),
4.67 (sep, J =6.6 Hz, 1H), 4.09
(s, 3H), 4.01-3.74 (m, 4H), 2.46-
2.15(m, 2H), 1.53 (d, J= 6.6
Hz, 6H). 436[M+H]*

185

.S 1-((2S,4S)-2-methyl-4-
\( ((1-methyl-6-((5-
HN_ N._ _O,@s) o) methylthiazol-2-
| = ‘ N4<; yl)amino)-1H-
_ s) = pyrrolo[3,2-c]pyridin-4-
yh)oxy)pyrrolidin-1-
N yl)prop-2-en-1-one

IH NMR (500 MHz, DMSO-dg) &
10.69 (s, 1H), 7.10 (d, J = 1.0
Hz, 1H), 6.98 (s, 1H), 6.72-6.47
(m, 2H), 6.30 (s, 1H), 6.14 (dd, J
= 24.7,16.3 Hz, 1H), 5.92 (dd, J
= 10.4, 4.6 Hz, 1H), 5.65 (dd, J
= 40.9, 9.7 Hz, 1H), 4.44-3.75
(m, 3H), 3.35 (s, 3H), 2.45-2.12
(m, 5H), 1.30 (t, J = 6.7 Hz, 3H).
398[M+HJ*
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1-((2S,4S)-4-((1-ethyl-6-

'H NMR (500 MHz, DMSO-ds) &
10.63 (s, 1H), 7.16 (s, 1H), 6.97

No S ((5-methylthiazol-2- (s, 1H), 6.75-6.49 (m, 2H), 6.31
Y yl)amino)-1H- (s, 1H), 6.14 (dd, J = 24.0, 16.7
186 HN N O Y pyrrolo[3,2-c]pyridin-4- | Hz, 1H), 5.97-5.85 (m, 1H), 5.66
| NJ<: yl)oxy)-2- (dd, J = 40.5, 10.3 Hz, 1H),
& (S methylpyrrolidin-1- 4.47-3.75 (m, 5H), 2.44-2.13 (m,
N—/ yl)prop-2-en-1-one 5H), 1.35-1.18 (m, 6H).
— 412[M+H]*
IH NMR (500 MHz, DMSO-ds) &
10.65 (s, 1H), 7.15 (s, 1H), 6.98
L(@sasy2manyia | & 110 677048 (m 20 el
Y ((6-((5-methylthiazol-2- A ’ O -0
HN N 0O, 0o yl)amino)-1-propyl-1H- Hz, 1H), 5.99-5.87 (m, 1H), 5.66
187 S & N{; Dyrrolo[3.2-clpyridin-4- (dd, J = 41.2, 10.2 Hz, 1H),
P A - yoxy)pyrrolidin-1- 4.48-3.74 (m, 5H), 2.45-2.12 (m,
p I)prop-2-en-1-one 5H), 1.73 (dd, J = 13.3, 6.6 Hz,
N y 2H), 1.31 (t, J = 5.1 Hz, 3H),
and 0.81 (t, J = 6.8 Hz, 3H).
426[M+H]"
IH NMR (500 MHz, DMSO-ds) &
= 10.65 (s, 1H), 7.16 (s, 1H), 6.97
Ne S ﬂl(i)rolet(ﬁ I()(16((2(5 (s, 1H), 6.71-6.50 (m, 2H), 6.40
Y methylth>i/azol—2— (s, 1H), 6.15 (dd, J = 16.7, 6.5
188 HN__ N O0uS) o yhamino)-1H. Hz, 1H), 5.91 (d, J = 42.3 Hz,
| = CN{: pyrrolo[3,2-c]pyridin-4- 1H), 5.67 (dd, J = 26.5, 10.3 Hz,
) y)oxy)pyrrolidin-1- 1H), 4.71 (d, J = 47.3 Hz, 2H),
N | 3-en-1 4.33 (d, J = 28.0 Hz, 2H), 4.13-
S~ yprop-2-en-1-one | 5 45’1’ AHy, 2.46-2.16 (m, 5H).
F 416[M+H]*
14 NMR (500 MHz, DMSO-dg) &
( 10.68 (s, 1H), 7.22 (t, J = 3.7
N _S 1-((3S,4R)-3-fluoro-4- Hz, 1H), 6.97 (s, 1H), 6.78 (s,
%lx ((1-(2-fluoroethyl)-6-((5- | 1H), 6.64 (ddd, J = 16.5, 10.3,
HN. _N_ _O.R) o) methylthiazol-2- 4.1 Hz, 1H), 6.45 (t, J = 3.7 Hz,
189 | A ' N yl)amino)-1H- 1H), 6.21 (dd, J = 16.7, 1.8 Hz,
\(% 3 — pyrrolo[3,2-c]pyridin-4- | 1H), 5.90-5.54 (m, 3H), 4.73 (dt,
Ve yl)oxy)pyrrolidin-1- J = 47.3, 4.5 Hz, 2H), 4.52-3.43
/\/N yl)prop-2-en-1-one (m, 6H), 2.27 (d, J = 9.9 Hz,
F 3H). 434[M+H]*
/_( 14 NMR (500 MHz, DMSO-dg) &
_ 10.63 (s, 1H), 7.15 (t, J = 3.2
NS ﬂu(osr)oérgi ;I()l_é_e('(S_ Hz, 1H), 6.97 (s, 1H), 6.71- 6.50
e methylthiazol-2. (m, 2H), 6.38 (s, 1H), 6.15 (ddd,
180 yNamino)-1H- J=16.7,5.8, 2.3 Hz, 1H), 5.91

pyrrolo[3,2-c]pyridin-4-
yh)oxy)pyrrolidin-1-
yl)prop-2-en-1-one

(d, J = 42.5 Hz, 1H), 5.66 (ddd,
J =258, 10.3, 2.3 Hz, 1H), 4.39
(dt, J = 47.3, 5.2 Hz, 2H), 4.22-
3.48 (m, 6H), 2.45-2.03 (m, 7H).
430[M+H]*
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1-((3S,4R)-3-fluoro-4-

IH NMR (500 MHz, DMSO-ds)
11.21 (s, 1H), 7.27 (d, J= 2.9
Hz, 1H), 7.08 (d, J = 9.7 Hz,

"y ((1;_::’7; f"t’ﬁrl‘:ﬁirofﬁ'_)f 1H), 6.81 (s, 1H), 6.64 (ddd, J =
Lo1 HN._N._O.& 0 ( I)gm?;o) o 16.6, 10.2, 6.3 Hz, 1H), 6.47
L Ly pyrrgio[S o-clpyriding. | (dd =83, 3.0 Hz, 1H), 6.21
EY(S) yI)oxy)byrroIidin-l- (d, J=16.7 Hz, 1H), 5.90-5.51
N Yhprop-2-en-1-one (m, 3H), 4.50-3.44 (m, 10H),
e/ 2.28 (d, J = 9.7 Hz, 3H), 2.20-
2.03 (m, 2H). 448[M+H]*
'H NMR (500 MHz, DMSO-dg) &
HN \ 11.99 (s, 1H), 8.61 (d, J = 4.9
Ny (S)-1-(3-((6-((1H- Hz, 1H), 7.54 (s, 1H), 7.17 (s,
HN. _N. _Ous) o _ pyrazol-3-yl)amino)-1- 1H), 7.14 (s, 1H), 6.60 (ddd, J =
192 | S CN{; isopropyl-1H-pyrrolo[3,2- | 45.7, 16.7, 10.3 Hz, 1H), 6.29
_ — c]pyridin-4- (s, 1H), 6.18-6.08 (m, 2H), 5.67
Y yl)oxy)pyrrolidin-1- (dd, J = 20.8, 11.4 Hz, 2H), 4.44
N yl)prop-2-en-1-one (sep, J = 6.6 Hz, 1H), 4.09-3.45
\< (M, 4H), 2.38-2.09 (m, 2H), 1.41
(d, J = 6.6 Hz, 6H). 381[M+H]*
\ 'H NMR (500 MHz, DMSO-dg) &
N 8.61 (d, J = 6.3 Hz, 1H), 7.48 (s,
N; (S)-1-(3-((1-isopropyl-6- 1H), 7.13 (t, J = 3.2 Hz, 1H),
((1-methyl-1H-pyrazol-3- | 7.02 (d, J =11.2 Hz, 1H), 6.59
103 HN__ N O//(S)CN 0 yI)amino)—lH—_ (ddd, J = 45.8, 16.7, 10.3 Hz,
| _ ‘<: pyrrolo[3,2-c]pyridin-4- 1H), 6.29 (s, 1H), 6.18-6.12 (m,
b yhoxy)pyrrolidin-1- 2H), 5.74-5.60 (m, 2H), 4.44
N yl)prop-2-en-1-one (sep, J = 6.6 Hz, 1H), 4.04-3.48
\< (m, 7H), 2.38-2.09 (m, 2H), 1.41
(d, J = 6.6 Hz, 6H). 395[M+H]*
H NMR (500 MHz, DMSO-ds) &
HN 11.86 (s, 1H), 8.58 (d, J=12.1
N ) (S)-1-(3-((Lisopropyl-6- | HZ: 1H), 7:22-7.05 (m, 2H), 6.60
(-methyl-1H-pyrazol-3- | (ddd J=445,16.7, 103 Hz,
HN N /() [e) yI)amino)—lH— 1H), 6.29 (d, J=2.7 Hz, 1H),
194 S CN{; oA | 6.15(d, J=16.7 Hz, 1H), 5.89
_ — | pyrrolo[3,2-clpyridin-4- | "5 275 5 117 1H). 5.74-5.60
) y:)oxy)?%/_rfo'jflj'_”'l' (m, 2H), 4.44 (sep, J = 6.6 Hz,
N yl)prop-2-en-1-one 1H), 4.07-3.47 (m, 4H), 2.39-
— 2.09 (m, 5H), 1.41 (d, J = 6.6
Hz, 6H). 395[M+H]*
'H NMR (500 MHz, DMSO-ds) &
HN 12.08 (s, 1H), 8.70 (s, 1H), 7.57
,\j@ (d, J=1.9Hz, 1H),7.17 (d, J =
1-((3R,4S)-3-((6-((1H- | 4.9 Hz, 1H), 7.06 (t, J = 2.8 Hz,
HN_. _N_ _O.R) o) pyrazol-3-yl)amino)-1- 1H), 6.64 (dt, J=16.8, 9.7 Hz,
105 | A T N isobutyl-1H-pyrrolo[3,2- 1H), 6.38-6.30 (m, 1H), 6.21
= ) — c]pyridin-4-yl)oxy)-4- (dd, J=16.7, 2.1 Hz, 1H), 6.08-

fluoropyrrolidin-1-
yl)prop-2-en-1-one

6.00 (M, 1H), 5.75-5.44 (m, 3H),
4.49-3.21 (m, 6H), 2.17-2.04 (m,
1H), 0.85 (d, J = 6.6 Hz, 6H).
413[M+H]*
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'H NMR (500 MHz, DMSO-ds) &

HN 11.91 (s, 1H), 8.62 (s, 1H), 7.17
,\j\ \ 1-((3S,4R)-3-fluoro-4- (d,J=2.2Hz, 1H),7.05 (t, J =
((1-isobutyl-6-((5-methyl- | 2.7 Hz, 1H), 6.64 (dt, J = 16.8,
196 HN__ N _O.R) 0 1H-pyrazol-3-yl)amino)- | 10.3 Hz, 1H), 6.41-6.29 (m, 1H),
| N—<¥ 1H-pyrrolo[3,2-c]pyridin- | 6.21 (dd, J = 16.7, 1.7 Hz, 1H),
= ) — 4-yl)oxy)pyrrolidin-1- 5.86-5.47 (m, 4H), 4.48-3.22 (m,
N / yl)prop-2-en-1-one 6H), 2.18 (d, J = 2.4 Hz, 3H),
)\/ 2.15-2.06 (m, 1H), 0.84 (d, J =
6.6 Hz, 6H). 427[M+H]*
'H NMR (500 MHz, DMSO-ds) d
\N 8.65 (s, 1H), 7.49 (t, J = 2.1 Hz,
! L@ soos. | 3112002554
D n o o (84'iSObUtV'I‘g‘(%'m?th%"' 6.58 (m, 1H), 6.36-6.28 (M, 1H)
/AR) -pyrazol-3-yl)amino)- A ' ' '
o | /\ NJ<: 1H-pyrrolo[3,2-clpynidin- 66.2011(?ddd,JJ_:lséiz,'zl.égﬁzz,’11HH)),’
VF 4%%?33)%;0%?13 5.75-5.41 (m, 3H), 4.43-3.31 (m,
)\/N 9H), 2.15-2.06 (m, 1H), 0.86 (d,
J = 6.6 Hz, 6H). 427[M+H]*
!H NMR (500 MHz, DMSO-ds) d
8.10 (ddd, J = 19.7, 7.4, 1.3 Hz,
NN 1H), 8.04 (d, J = 6.7 Hz, 1H),

7.23 (t, J = 3.0 Hz, 1H), 7.14
PP acrfllso)yﬁ) ;(/Efol(i(c:ilin—?,— (dd, J = 6.7, 1.3 Hz, 1H), 6.94
HN._N._0.(3) 0 yI)oxy)-1-isopropyl-1H- (s, 1H), 6.60 (ddd, J = 47.2,

198 | CN—<_ e, | 16.7,10.3 Hz, 1H), 635 (5, 1H),
-~ — | Pyrmo e pyl 6.26 (t, J = 7.1 Hz, 1H), 6.14

N— eth ?’)"’;Qi‘ﬂf’z)ilh)_one (ddd, J = 16.7, 6.4, 2.3 Hz, 1H),

— yipy 5.74-5.61 (m, 2H), 4.60-4.51 (m,
1H), 4.04-3.45 (m, 7H), 2.41-
2.15 (m, 2H), 1.41 (d, J = 6.7

Hz, 6H). 422 [M+H]*

IH NMR (500 MHz, DMSO-ds) &

SN n . 8.05 (d, J = 2.2 Hz, 1H), 7.95

P 3 ((gc(r((ISoRiiS—) ! (dd, J = 13.5, 7.4 Hz, 1H), 7.14

© fIuoropyrro)llidi)r/1—3—yl)oxy)— (dd, J = 8.4, 5.2 Hz, 2H), 6.99
199 HN.__N_O.R) 0 L SobUtvL1h. (s, 1H), 6.67-6.57 (m, 1H), 6.42-
L LML s o Couriding. | 6:33 (M, 1H), 6.27-6.13 (m, 2H),
PG pyrro ‘}ga}n Iglop)y{' IN-6- | 5 76.5.45 (m, 3H), 4.35-3.41 (M.

N ylami 6H), 3.53 (s, 3H), 2.15-2.05 (m,

methylpyridin-2(1H)-one | "4/ "6 84" (d. J = 6.6 Hz, 6H).

454 [M+H]*

IH NMR (500 MHz, DMSO) &
I 7.19-7.15 (m, 1H), 7.04 (d, J =

NS / 1-(2-((1-isobutyl-6-((5- 24.0 Hz, 1H), 6.67 —6.55 (m,
Y OV methylthiazol-2- 2H), 6.46 — 6.40 (M, 1H), 6.27 —

HN___N_© yl)amino)-1H- 6.10 (m, 1H), 6.04 — 5.95 (m,

200 | N pyrrolo[3,2-c]pyridin-4- 1H), 5.73 — 5.60 (m, 1H), 3.84
= yl)oxy)-5- (t, J= 7.7 Hz, 3H), 2.32 (s, 3H),
N y/ azaspiro[3.4Joctan-5- | 2.23 —2.17 (m, 2H), 2.13 — 2.05

>\/ yl)prop-2-en-1-one (m, 4H), 1.85 - 1.72 (m, 3H),

0.85 (d, J = 6.6 Hz, 6H).466

[M+H]*
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'H NMR (500 MHz, DMSO) &
7.12 (d, J = 3.2 Hz, 1H), 6.96 (s,
= . 1H), 6.57 (s, 1H), 6.38 (d, J =
Ny S o:} 1'(7'((t1h"slt‘?1t.’“ty'|‘ 62'((5' 3.1 Hz, 1H), 6.12 (d, J = 7.7 Hz,
Y mf)a%mfffﬁ-' 2H), 5.68 (d, J = 8.9 Hz, 2H),
01 | MNNg O N rrgio[S o cipyridin4. | 387 (d 9=7.4 Hz, 1H), 3.80 (d,
| W Py Dox )E’i’_ J=7.2 Hz, 3H), 2.36 (s, 1H),
% azas i>r’o[ . Z]nonan_l_ 2.30 (s, 3H), 2.19 — 2.01 (m,
N/ ) ol one 5H), 1.85 (d, J = 12.1 Hz, 2H),
>\/ ylprop 1.60 — 1.49 (m, 2H), 1.18 (s,
1H), 0.88 — 0.76 (m, 6H).
480 [M+H]*
H NMR (500 MHz, DMSO) &
= 1 (2-((L-isobutyl-6-((5- | 1050 (s, IH), 7.13(s, 1H), 6.95
N % methylthiazol-2- (d, J=8.1Hz, 1H), 6.62 — 6.47
Y Vhamino) 1 (m, 2H), 6.37 (s, 1H), 6.13 (t, J
202 HN__N_O o pyrrolo[3,2-clpyridin-4- = 14.6 Hz, 1H), 5.65 (d, J = 12.9
® UCN{/ e Hz, 2H). 3.81 (d, J = 6.9 Hz,
) = | azaspro3loctan-6. | 37 371-352(m, 5H), 2.33
>#N  Dprop.2-en 1-one (d, J=7.7 Hz, 3H), 2.23 - 1.91
(m, 6H), 0.84 (d, J = 6.3 Hz,
6H).; 466[M+H]*
'H NMR (500 MHz, CDCl3) &
/:( 6.95 (s, 1H), 6.87 (d, J = 2.8 Hz,
N S | 1-(2-((1-isobutyl-6-((5- | 1H), 6.56 — 6.45 (m, 2H), 6.41
\( o methylthiazol-2- (s, 1H), 6.28 (d, J = 16.7 Hz,
HN N 0 yl)amino)-1H- 1H), 5.68 — 5.54 (m, 2H), 3.79
203 | X \QRN) pyrrolo[3,2-c]pyridin-4- | (d, J = 7.3 Hz, 2H), 3.44 (s, 2H),
_ yl)oxy)-5- 2.94 (dd, J = 14.3, 6.9 Hz, 2H),
/ azaspiro[3.5]nonan-5- 2.52 (d, J=13.2 Hz, 2H), 2.41 -
N yl)prop-2-en-1-one 2.32 (m, 3H), 2.17 — 2.06 (m,
>\/ 3H), 1.70 (s, 2H), 1.43 (s, 3H),
0.95 — 0.86 (m, 6H).; 480[M+HJ*
IH NMR (500 MHz, CDCl3) &
6.94 (d, J = 5.4 Hz, 1H), 6.83 (d,
/=( 1-(7-((1-isobutyl-6-((5- J=2.9Hz, 1H), 6.50 - 6.33 (m,
Ny S methylthiazol-2- 4H), 5.86 (s, 1H), 5.67 (dd, J =
H\Nr N. O yl)amino)-1H- 9.6, 2.8 Hz, 1H), 3.78 (d, J=7.3
204 \E;g \OC’\“ pyrrolo[3,2-c]pyridin-4- Hz, 2H), 3.64 — 3.44 (m, 4H),
_ TS yl)oxy)-2- 2.39 (d, J = 13.1 Hz, 2H), 2.29 —
N / 0 azaspiro[4.4]nonan-2- 2.09 (m, 5H), 2.04 (t, J=13.8
>\/ yl)prop-2-en-1-one Hz, 3H), 1.99 — 1.87 (m, 2H),
0.92 (d, J = 6.6 Hz, 6H).; 480
[M+H]*

Example 205. Preparation of (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-

trifluoroethyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one
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Step 1. Preparation of tert-butyl (S)-3-((6-chloro-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate

4,6-Dichloro-1-(2,2,2-trifluoroethyl)-1H-pyrrolo[3,2-c]pyridine (269 mg, 1.0 mmol)
was dissolved in 1,4-dioxane (4.0 mL), and then tert-butyl (S)-3-hydroxypyrrolidine-1-
carboxylate (225 mg, 1.2 mmol), Pd2(dba)s (46 mg, 0.05 mmol), (S)-(-)-BINAP (62 mg,
0.1 mmol) and Cs>CO3 (651 mg, 2.0 mmol) were added thereto at room temperature.
The reaction mixture was reacted at 130°C for 1 hour using a microwave reactor. The
mixture was diluted with ethyl acetate and then washed with distilled water. The organic
layer was dried over MgSOsa, filtered, and concentrated. The resulting residue was
purified by a silica gel chromatography (0~30% ethyl acetate/hexane) to synthesize tert-
butyl (S)-3-((6-chloro-1-(2,2,2-trifluoroethyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidine-
1-carboxylate as a white solid (268 mg, yield: 64%).

IH NMR (500 MHz, CDCl3) & 7.02-6.91 (m, 2H), 6.65 (d, J = 2.9 Hz, 1H), 5.76 (d, J
= 18.8 Hz, 2H), 4.56 (q, J = 8.4 Hz, 2H), 3.77-3.48 (m, 4H), 2.22 (br s, 2H), 1.47 (d, J =
7.3 Hz, 9H).; LC-MS (ESI) m/z : 420 [M+H]*

Step 2. Preparation of tert-butyl (S)-3-((6-((5-methylthiazol-2-yl)amino)-1-
(2,2,2-trifluoroethyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate

tert-butyl (S)-3-((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate (yield: 39%) was synthesized in
the same manner as in step 2 of Example 1, except that tert-butyl (S)-3-((6-chloro-1-
(2,2,2-trifluoroethyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate was
used instead of tert-butyl 4-(6-chloro-1-methyl-1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-
dihydropyridine-1(2H)-carboxylate used in the synthesis step 2 of Example 1.

IH NMR (500 MHz, CDCl3) & 8.96 (s, 1H), 7.00 (d, J = 6.0 Hz, 1H), 6.87 (s, 1H),
6.59 (s, 1H), 6.40 (d, J = 13.6 Hz, 1H), 5.94 (d, J = 18.0 Hz, 1H), 4.52 (q, J = 8.4 Hz,
2H), 3.85-3.50 (M, 4H), 2.44-2.20 (m, 5H), 1.48 (d, J = 11.4 Hz, 8H).; LC-MS (ESI) m/z :
498 [M+H]*
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Step 3. Preparation of (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-
trifluoroethyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one

(S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one (yield: 64%) was synthesized in the
same manner as in step 3 of Example 1, except that tert-butyl (S)-3-((6-((5-
methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-pyrrolo[3,2-c]pyridin-4-
yl)oxy)pyrrolidine-1-carboxylate was used instead of tert-butyl 4-(1-methyl-6-((5-
methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridine-1(2H)-
carboxylate used in the synthesis step 3 of Example 1.

IH NMR (500 MHz, DMSO-ds) & 10.73 (s, 1H), 7.17 (t, J = 2.6 Hz, 1H), 6.98 (s,
1H), 6.72 (d, J = 4.4 Hz, 1H), 6.60 (ddd, J = 50.6, 16.7, 10.3 Hz, 1H), 6.47 (s, 1H), 6.15
(ddd, J =16.7, 7.3, 2.2 Hz, 1H), 5.91 (d, J = 42.8 Hz, 1H), 5.67 (ddd, J = 27.1, 10.3, 2.2
Hz, 1H), 5.05 (q, J = 9.1 Hz, 2H), 4.11-3.48 (m, 4H), 2.44-2.16 (m, 5H).; LC-MS (ESI)

m/z : 452 [M+H]*

Examples 206 to 223 were prepared in a similar manner to that of Example 205,

and the structure and analysis results of the compounds are summarized in Table 4

below.
[Table 4]
'H NMR;
Example Structure Compound name LC-MS (ESI) m/z
'H NMR (500 MHz, CDCls) &
8.79 (s, 1H), 7.03-6.99 (m,
~ (S)-1-(3-((1-(2,2- 1H), 6.87 (dd, J = 7.3, 3.2 Hz,
N\YS difluoroethyl)-6-((5- 1H), 6.65-6.33 (m, 4H), 6.00
HN._N_ O, 0 methylthiazol-2-yl)amino)- (ddd, J = 58.9, 44.5, 4.0 Hz,
206 T\% O 1H-pyrrolo[3,2-clpyridin-4- | 2H), 5.69 (ddd, J = 23.9, 9.4,
/ yhoxy)pyrrolidin-1-yl)prop-2- 2.9 Hz, 1H), 4.35(dd, J =
N en-1-one 30.0, 14.5 Hz, 2H), 4.07-4.00
FLF (m, 1H), 3.97-3.69 (m, 3H),
2.52-2.25 (m, 5H).; 434
[M+H]*

109




207

(R)-1-(2-(((6-((5-
methylthiazol-2-yl)amino)-1-
(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)methyl)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, DMSO-ds)
5 10.68 (d, J = 12.5 Hz, 1H),
7.19 (d, J = 3.2 Hz, 1H), 6.96
(s, 1H), 6.83-6.60 (M, 2H),
6.45 (dd, J = 20.2, 3.0 Hz,
1H), 6.14 (m, 1H), 5.62 (dd, J
= 56.6, 12.1 Hz, 1H), 5.06
(dd, J = 18.2, 8.9 Hz, 2H),
4.75-4.44 (m, 3H), 3.76- 3.42
(m, 2H), 2.29 (s, 3H), 2.20-
1.87 (m, 4H).; 466 [M+H]*

208

(R)-1-(2-(((6-((5-
methylthiazol-2-yl)amino)-1-
(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-
yl)oxy)methyl)azetidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, DMSO-ds)
510.70 (d, J = 14.2 Hz, 1H),
7.20 (m, 1H), 6.97 (s, 1H),
6.72 (d, J = 10.1 Hz, 1H),
6.64-6.28 (M, 2H), 6.09 (d, J =
16.7 Hz, 1H), 5.63 (dd, J =
36.9, 10.3 Hz, 1H), 5.11-4.73
(m, 5H), 4.32- 3.83 (m, 2H),
2.38-1.93 (m, 5H).; 452
[M+H]*

209

(R)-1-(2-(((1-(2,2-
difluoroethyl)-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)oxy)methyl)azetidin-1-
yl)prop-2-en-1-one

'H NMR (500 MHz, CDCl3) &
9.46 (s, 1H), 7.01 (d, J=15.1
Hz, 1H), 6.91-6.83 (m, 1H),
6.60-6.19 (m, 4H), 6.14-5.84
(m, 1H), 5.65 (dd, J = 30.5,
10.1 Hz, 1H), 5.07-4.78 (m,
3H), 4.42-4.06 (m, 4H), 2.66-
2.34 (m, 5H).; 434 [M+H]*

210

(R)-1-(2-(((1-(2,2-
difluoroethyl)-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yloxy)methyl)pyrrolidin-1-
yl)prop-2-en-1-one,

H NMR (500 MHz, CDCl3) &
7.01(d, J=12.6 Hz, 1H),
6.89-6.80 (m, 1H), 6.75-6.25
(m, 4H), 5.97 (td, J=55.1, 4.1
Hz, 1H), 5.64 (ddd, J = 37.5,
10.3, 1.3 Hz, 1H), 4.84 (t,J =
7.2 Hz, 1H), 4.72-4.45 (m,
2H), 4.30 (td, J = 13.9, 6.8 Hz,
2H), 3.82-3.56 (m, 2H), 2.33
(d, J=39.8 Hz, 3H), 2.21-
2.06 (m, 1H).; 448 [M+H]*

211

1-((3S,4R)-3-fluoro-4-((6-((5-
methylthiazol-2-yl)amino)-1-
(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-
yhoxy)pyrrolidin-1-yl)prop-2-
en-1-one,

'H NMR (500 MHz, DMSO-ds)
5 10.77 (s, 0.6H), 10.75 (s,
0.4H), 7.28-7.16 (m, 11H),
6.98 (s, 9H), 6.84 (d, J = 3.2
Hz, 9H), 6.64 (ddd, J = 16.7,

10.3, 2.7 Hz, 12H), 6.56-6.45

(m, 9H), 6.21 (d, J = 16.8 Hz,
10H), 5.89-5.54 (m, 30H),

5.17-5.01 (m, 18H), 4.49-4.42
(m, 6H), 4.28 (dd, J = 11.8,
7.6 Hz, 5H), 4.10-3.99 (m,
10H), 3.78 (ddd, J = 33.8,

22.2,12.1 Hz, 25H), 3.51-3.43
(m, 14H), 2.28 (s, 9H), 2.26
(s, 13H).; 470 [M+H]*
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'H NMR (500 MHz, CDCl3) &
7.02 (d, J=8.1Hz, 1H), 6.88

~ 1-((2R4S)-2-methyl-4-((6- (dd, J=8.5, 3.2 Hz, 1),
< : 6.63-6.38 (m, 3H), 6.00 (m,
N ((5-methylthiazol-2- 1H), 5.68 (ddd, J = 28.6, 9.4
212 AN NSO P yl)amino)-1-(2,2,2- g ’ o
| A . 2.8 Hz, 3H), 4.57-4.47 (m,
P / trifluoroethyl)-1H-pyrrolo[3,2-
\R% E c]pyridin-4-yl)oxy)pyrrolidin- 2H), 4.36-4.08 (m, 2H), 3.98
% 1y prop-2-en-Lone (dd, J = 28.6, 13.3 Hz, 1H),
oF, 2.55 (m, 1H), 2.38 (s, 3H),
2.20 (m, 1H), 1.51 (d, J= 6.5
Hz, 3H).; 466 [M+H]"
!H NMR (500 MHz, CDCl3) &
—( 1-((S)-3-((6-((5- 7.06-6.95 (m, 2H), 6.59 (m,
Nﬁ/s methylthiazol-2-yl)amino)-1- 1H), 6.56-6.36 (m, 3H), 6.02
HN. _N. _O o ((R)-1,1,1-trifluoropropan-2- (m, 1H), 5.69 (ddd, J = 21.5,
213 | /\ E\/N’/{; yl)-1H-pyrrolo[3,2-c]pyridin- 9.4, 2.9 Hz, 2H), 4.77 (m, 1H),
p 4-yl)oxy)pyrrolidin-1-yl)prop- 4.05 (m, 1H), 3.97-3.73 (m,
N 2-en-1-one 3H), 2.54-2.25 (m, 5H), 1.76
CF, (dd, J=7.0, 3.6 Hz, 3H).; 466
[M+H]*
H NMR (500 MHz, DMSO) &
10.49 (s, 1H), 7.13 (s, 1H),
| 6.94 (s, 1H), 6.86 — 6.68 (m,
o 1H), 6.61 (s, 1H), 6.40 (d, J =
= \\1) 17.7 Hz, 1H), 6.03 (t, J = 14.8
NS N (R)-1-(3-(((1-isobutyl-6-((5- Hz, 1H), 5.68 — 5.47 (m, J =
Y methylthiazol-2-yl)amino)- 36.9, 10.4 Hz, 1H), 4.56 —
214 HN__N._O 1H-pyrrolo[3,2-c]pyridin-4- | 4.36 (m, 2H), 4.03 — 3.77 (m,
| yl)oxy)methyl)piperidin-1- 4H), 3.17 — 3.05 (m, 1H), 2.34
= yl)prop-2-en-1-one (d, J=23.5 Hz, 3H), 2.14 —
N 2.03 (m, 2H), 1.90 (s, 1H),
)\/ 1.72 (s, 1H), 1.60 — 1.36 (m, J
= 46.6, 19.8 Hz, 3H), 0.85 (d,
J = 6.4 Hz, 6H).
454[M+H]*
'H NMR (500 MHz, DMSO)
| 10.49 (s, 1H), 7.13 (s, 1H),
/:( 0 6.94 (s, 1H), 6.83 — 6.68 (M,
Ny S N (S)-1-(3((1-isobutyl-6-((5- | 1+ 001 (> 1), 640 (d,
\I/ Q methylthiazol-2-yl)amino)- Hz z,1H), 6.03 (t, J = 14.
‘ ni z, 1H), 5.68 — 5.47 (m, 1H),
215 HN._N._ O 1H-pyrrolo[3,2-c]pyridin-4-
| h yl)oxy)methyl)piperidin-1- 4.56 — 4.40 (m, 2H), 3.98 -
_ Vhprop-2-en-1.one 3.80 (m, 4H), 3.16 — 3.08 (m,
) 1H), 2.31 (s, 3H), 2.13 — 2.02
N (m, 2H), 1.90 (s, 1H), 1.77 —
)\/ 1.35 (m, 4H), 0.85 (d, J = 6.4
Hz, 6H).454[M+H]*
o | IH NMR (500 MHz, DMSO) &
= w 10.50 (s, 1H), 7.13 (s, 1H),
NYS N (S)-1-(3-(L-isobutyl-6-((5- | 594 (s 1H), 6.66 653 (m,
" o Q methylthiazol-2-yhamino)- | 21 ©:39 ( 9 =80 Hz 1),
216 e 1H-pyrrolo[3,2-c]pyridin-4- 6.12 (d, J=16.8 Hz, 1H), 5.69

yl)oxy)methyl)pyrrolidin-1-
yl)prop-2-en-1-one

— 5.58 (M, 1H), 4.64 — 4.50

(m, 2H), 3.82 (d, J = 7.1 Hz,
2H), 3.72 (s, 1H), 3.67 — 3.52
(m, 3H), 2.30 (s, 3H), 2.18 -
1.76 (m, 4H), 0.84 (d, J = 6.2
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Hz, 6H).440[M+H]*

217

1-(2-(((1-cyclopentyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)oxy)methyl)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCls) &
7.00 (d, J = 10.1 Hz, 1H), 6.96
—6.91 (m, 1H), 6.55 — 6.34
(M, 4H), 5.70 — 5.56 (M, 1H),
4.90 — 4.80 (m, 1H), 4.72 —
4.45 (m, 3H), 3.81 — 3.55 (m,
2H), 2.37 (d, J = 7.2 Hz, 3H),
2.33 - 2.23 (m, 1H), 2.22 —
2.05 (m, 5H), 1.83 (d, J = 61.2
Hz, 6H).452[M+H]*

218

1-(2-(((1-cyclopentyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)oxy)methyl)azetidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCls) &
7.08 — 6.89 (M, 2H), 6.62 —
6.18 (m, 4H), 5.75 — 5.52 (m,
1H), 5.09 — 4.80 (m, 3H), 4.64
—4.51 (m, 1H), 4.36 — 4.04
(m, 2H), 2.64 — 2.42 (m, 2H),
2.38 (s, 3H), 2.18 (d, J= 6.2
Hz, 3H), 1.83 (d, J =
61.2Hz,5H). 438[M+H]*

219

(S)-1-(2-(((1-isopropyl-6-((5
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yloxy)methyl)pyrrolidin-1-

yl)prop-2-en-1-one

H NMR (500 MHz, CDCl3) &
9.91 (s, 1H), 7.03-6.91 (m,
2H), 6.78-6.46 (m, 3H), 5.74-
5.59 (m, 4H), 4.82 (ddd, J =
15.5, 10.6, 3.8 Hz, 1H), 4.73-
4.45 (m, 3H), 3.78-3.59 (m,
2H), 2.41-1.94 (m, 7H), 1.49
(s, 6H). 426[M+H]*

220

(S)-1-(2-(((1-
(cyclopentylmethyl)-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yloxy)methyl)pyrrolidin-1-

yl)prop-2-en-1-one

IH NMR (500 MHz, CDCls) &
7.02 (d, J = 9.5 Hz, 3H), 6.85
(d, J = 3.1 Hz, 3H), 6.62 (ddd,
J =102.4, 16.7, 10.3 Hz, 4H),
6.47 — 6.31 (m, 9H), 5.63 (dd,
J=37.1,10.4 Hz, 3H), 4.91 —
4.79 (m, 3H), 4.73 — 4.45 (m,
7H), 3.92 — 3.83 (m, 6H), 3.79
—3.57 (m, 7H), 2.38 (d, J =
8.4 Hz, 11H), 2.30 (dd, J =
19.5, 8.8 Hz, 3H), 2.13 (ddd, J
= 30.5, 20.7, 7.8 Hz, 9H), 2.01
—1.89 (m, 4H), 1.68 (s, 14H),
1.57 (s, 7H), 1.25 (s, 8H).;
466[M+H]*
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1-((2S)-2-(((1-(2-
methylbutyl)-6-((5-
methylthiazol-2-yl)amino)-

IH NMR (500 MHz, CDCl3)
7.01 (d, J = 10.6 Hz, 1H), 6.82
(s, 1H), 6.61 (ddd, J = 102.3,
16.6, 10.3 Hz, 1H), 6.46 —
6.31 (m, 3H), 5.64 (dd, J =
37.6, 10.2 Hz, 1H), 4.90 —
4.78 (m, 1H), 4.73 — 4.45 (m,

221 S 1H-pyrrolo[3.2-clpyridin-4- | 2H): 3:96 —3.85 (m, 1H), 3.80
= yl)oxy)methyl)pyrrolidin-1- ~3.56 (m, 3H), 2.38 (d, J =
i)prop-2-en-1-one 8.1 Hz, 3H), 2.30 (dd, J =
N/ yhprop 18.4, 9.1 Hz, 1H), 2.17 — 2.07
\>\/ (m, 2H), 2.02 — 1.86 (m, 2H),
1.48 — 1.34 (m, 1H), 1.19 (d, J
= 6.7 Hz, 1H), 0.97 — 0.80 (m,
6H).; 454[M+H]*
F( N 14 NMR (500 MHz, CDCls) &
No S 7.02 (d, J = 8.8 Hz, 1H), 6.93
Y O™ (S)-1-(2-((1-cyclopentyl-6- | (dd, J = 6.6, 3.2 Hz, 1H), 6.75
HN N O\/Q ((5-methylthiazol-2- —6.35(m, 4H), 5.70 - 5.57
299 | ~ yl)amino)-1H-pyrrolo[3,2- (m, 1H), 4.89 — 4.81 (m, 1H),
_ c]pyridin-4- 471 —4.47 (m, 3H), 3.77 -
/ yl)oxy)methyl)pyrrolidin-1- 3.58 (m, 2H), 2.38 (d,J=7.5
N yl)prop-2-en-1-one Hz, 3H), 2.31 — 2.09 (m, 6H),
1.91-1.73 (m,
6H).452[M+H]*
\ 1
— o H NMR (500 MHz, CDCl3) &
NYS N (R)-1-(2-(((1-cyclopentyl-6- 7'(2; (31’: 38_7151'25’ Tﬁ)lé% 46'_92
HN_N_O._. L] l)églr%‘;tgﬁth'ifgl'oﬁs ,. | 6.15(m, aH), 569553 (m,
223 | y oy dﬁ{ P 1H), 5.05 — 4.82 (m, 3H), 4.62
= ox )mgi/h hazetidin-1- | .~ 206 (M, 3H), 2.37 (s, 3H),
/ y |)y e 2.19 (d, J = 45.4 Hz, 3H), 1.81
N yhprop (d, J = 63.4 Hz,
O/ 7H).438[M+H]*
H NMR (500 MHz, DMSO) &
10.49 (s, 1H), 7.13 (s, 1H),
| 6.94 (s, 1H), 6.86 — 6.68 (m,
( o) 1H), 6.61 (s, 1H), 6.40 (d, J =
— \\‘) 17.7 Hz, 1H), 6.03 (t, J = 14.8
Ny S N (R)-1-(3-(((1-isobutyl-6-((5- Hz, 1H), 5.68 — 5.47 (m, J =
Y methylthiazol-2-yl)amino)- 36.9, 10.4 Hz, 1H), 4.56 —
214 HN_ N O 1H-pyrrolo[3,2-c]pyridin-4- | 4.36 (m, 2H), 4.03 — 3.77 (m,
| P yl)oxy)methyl)piperidin-1- 4H), 3.17 — 3.05 (m, 1H), 2.34

yl)prop-2-en-1-one

(d, J=23.5 Hz, 3H), 2.14 —
2.03 (m, 2H), 1.90 (s, 1H),
1.72 (s, 1H), 1.60 — 1.36 (m, J
= 46.6, 19.8 Hz, 3H), 0.85 (d,
J = 6.4 Hz, 6H).
454[M+H]*
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215

(S)-1-(3-(((1-isobutyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)oxy)methyl)piperidin-1-
yl)prop-2-en-1-one

’H NMR (500 MHz, DMSO) &
10.49 (s, 1H), 7.13 (s, 1H),
6.94 (s, 1H), 6.83 — 6.68 (m,
1H), 6.61 (s, 1H), 6.40 (d, J =
17.3 Hz, 1H), 6.03 (t, J = 14.8
Hz, 1H), 5.68 — 5.47 (m, 1H),
4.56 — 4.40 (m, 2H), 3.98 —
3.80 (m, 4H), 3.16 — 3.08 (m,
1H), 2.31 (s, 3H), 2.13 — 2.02
(m, 2H), 1.90 (s, 1H), 1.77 —
1.35 (m, 4H), 0.85 (d, J = 6.4
Hz, 6H).454]M+H]*

216

(S)-1-(3-(((1-isobutyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)oxy)methyl)pyrrolidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, DMSO) &
10.50 (s, 1H), 7.13 (s, 1H),
6.94 (s, 1H), 6.66 — 6.53 (m,
2H), 6.39 (d, J = 8.0 Hz, 1H),

6.12 (d, J = 16.8 Hz, 1H), 5.69
— 5.58 (m, 1H), 4.64 — 4.50
(m, 2H), 3.82 (d, J = 7.1 Hz,
2H), 3.72 (s, 1H), 3.67 — 3.52
(m, 3H), 2.30 (s, 3H), 2.18 —
1.76 (m, 4H), 0.84 (d, J = 6.2

Hz, 6H).440[M+H]*

217

1-(2-(((1-cyclopentyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yloxy)methyl)pyrrolidin-1-
yl)prop-2-en-1-one

'H NMR (500 MHz, CDCl3) &
7.00 (d, J =10.1 Hz, 1H), 6.96
—6.91 (m, 1H), 6.55 - 6.34
(m, 4H), 5.70 — 5.56 (m, 1H),
4.90 — 4.80 (m, 1H), 4.72 —
4.45 (m, 3H), 3.81 — 3.55 (m,
2H), 2.37 (d, J = 7.2 Hz, 3H),
2.33-2.23 (m, 1H), 2.22 -
2.05 (m, 5H), 1.83 (d, J=61.2
Hz, 6H).452[M+H]*

218

1-(2-(((1-cyclopentyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)oxy)methyl)azetidin-1-
yl)prop-2-en-1-one

IH NMR (500 MHz, CDCls) &
7.08 — 6.89 (M, 2H), 6.62 —
6.18 (M, 4H), 5.75 — 5.52 (m,
1H), 5.09 — 4.80 (m, 3H), 4.64
—4.51 (m, 1H), 4.36 — 4.04
(M, 2H), 2.64 — 2.42 (m, 2H),
2.38 (s, 3H), 2.18 (d, J = 6.2
Hz, 3H), 1.83 (d, J =
61.2Hz,5H). 438[M+H]*

219

(S)-1-(2-(((1-isopropyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yl)oxy)methyl)pyrrolidin-1-

yl)prop-2-en-1-one

H NMR (500 MHz, CDCls3) d
9.91 (s, 1H), 7.03-6.91 (m,
2H), 6.78-6.46 (m, 3H), 5.74-
5.59 (m, 4H), 4.82 (ddd, J =
15.5, 10.6, 3.8 Hz, 1H), 4.73-
4.45 (m, 3H), 3.78-3.59 (m,
2H), 2.41-1.94 (m, 7H), 1.49
(s, 6H). 426[M+H]*
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IH NMR (500 MHz, CDCl3)
7.02 (d, J = 9.5 Hz, 3H), 6.85
(d, J = 3.1 Hz, 3H), 6.62 (ddd,
J =102.4, 16.7, 10.3 Hz, 4H),
6.47 — 6.31 (m, 9H), 5.63 (dd,

Ny S (S)-1-(2-(((1- _
Y 0™y (cyclopentyimethy)-6-(5. | 3= 371 10.4 Hz, 3H), 491 -
HN_. N_ O methylthiazol-2-yl)amino)- 4.79 (m, 3H), 4.73 — 4.45 (m,
220 N ! 7H), 3.92 — 3.83 (m, 6H), 3.79
| 1H-pyrrolo[3,2-c]pyridin-4- _ _
~ )oxy)methyl)pyrrolidin-1- 3.57 (m, 7H), 2.38 (d, J
y |y %’ pyl 8.4 Hz, 11H), 2.30 (dd, J =
N—/ yl)prop-2-en-1-one 19.5, 8.8 Hz, 3H), 2.13 (ddd, J
= 30.5, 20.7, 7.8 Hz, 9H), 2.01
—1.89 (m, 4H), 1.68 (s, 14H),
1.57 (s, 7H), 1.25 (s, 8H).;
466[M+H]*
!H NMR (500 MHz, CDCl3) &
7.01 (d, J=10.6 Hz, 1H), 6.82
(s, 1H), 6.61 (ddd, J = 102.3,
/:( \l 16.6, 10.3 Hz, 1H), 6.46 —
Ny S o L@ | 576105 b 1), 4.90 -
Y N methylbutyl)-6-((5- -6, 10.2 Hz, 1H), 4.
HN_ _N O\/Q methylthiazol-2-yl)amino)- 4.78 (m, 1H), 4.73 — 4.45 (m,
221 N i 2H), 3.96 — 3.85 (m, 1H), 3.80
| 1H-pyrrolo[3,2-c]pyridin-4- _ _
= yl)oxy)methyl)pyrrolidin-1- 3:56 (m, 3H), 2.38 (d, J
) Dprop.2-6n1-0ne 8.1 Hz, 3H), 2.30 (dd, J =
N 18.4, 9.1 Hz, 1H), 2.17 — 2.07
\>\/ (m, 2H), 2.02 — 1.86 (m, 2H),
1.48 — 1.34 (m, 1H), 1.19 (d, J
= 6.7 Hz, 1H), 0.97 — 0.80 (m,
6H).; 454[M+H]*
/:( N IH NMR (500 MHz, CDCls) &
NS o 7.02 (d, J = 8.8 Hz, 1H), 6.93
\( N (S)-1-(2-(((1-cyclopentyl-6- | (dd, J = 6.6, 3.2 Hz, 1H), 6.75
HN. N. O VQ ((5-methylthiazol-2- —6.35 (M, 4H), 5.70 — 5.57
299 | N yl)amino)-1H-pyrrolo[3,2- (m, 1H), 4.89 — 4.81 (m, 1H),
_ c]pyridin-4- 4.71 — 4.47 (m, 3H), 3.77 —
/ yloxy)methyl)pyrrolidin-1- 3.58 (m, 2H),2.38 (d,J=7.5
N yl)prop-2-en-1-one Hz, 3H), 2.31 - 2.09 (m, 6H),
1.91 - 1.73 (m,
6H).452[M+H]*
\ 1
— o H NMR (500 MHz, CDCls) 6
NYS Y (R)-1-(2-(1-cyclopentyl-6- | 7-03 (¢: 3 = 125 Hz, 1H), 6.92
L] ((5-methylthiazol-2- (d, J=8.7Hz, 1H), 6.64
HN_ _N._ _O_ . hamino)-1h-pyrrolof3,2- | 8-15 (M, 4H), 5.69 ~5.53 (m,
223 y Py * 1H), 5.05 — 4.82 (m, 3H), 4.62

c]pyridin-4-
yh)oxy)methyl)azetidin-1-
yl)prop-2-en-1-one

—4.06 (M, 3H), 2.37 (s, 3H),
2.19 (d, J = 45.4 Hz, 3H), 1.81
(d, J = 63.4 Hz,
7H).438[M+H]*

Example 224. (S)-2-fluoro-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
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pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one

N S Nﬁ/S
Cl N Cl cl N N. O H N

O OO — OO
)\/N / )\/N / )\/N / )\/N / F

Step 1. Preparation of tert-butyl (S)-3-((6-chloro-1-isopropyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate

tert-Butyl (S)-3-hydroxypyrrolidine-1-carboxylate (1.76 g, 9.4 mmol) was dissolved
in THF(10.0 mL), and then 60% NaH (469 mg, 11.2 mmol) was slowly added thereto at
0°C. The reaction mixture was stirred at 0°C for 30 minutes, and then 4,6-dichloro-1-
isopropyl-1H-pyrrolo[3,2-c]pyridine (1.90 g, 7.8 mmol) was added thereto, and allowed
to react at 60°C for 6 hours. The reaction mixture was cooled to room temperature,
diluted with ethyl acetate, and washed with an agueous ammonium chloride solution.
The organic layer was dried over MgSQOa, filtered, and concentrated. The resulting
residue was purified by a silica gel chromatography (0~30% ethyl acetate/hexane) to
synthesize tert-butyl (S)-3-((6-chloro-1-isopropyl-1H-pyrrolo[3,2-c]pyridin-4-
yl)oxy)pyrrolidine-1-carboxylate as a white solid (2.00 g, yield: 65%).

IH NMR (500 MHz, DMSO-ds) & 7.40-7.27 (m, 2H), 6.48 (s, 1H), 5.57 (d, J = 23.4
Hz, 1H), 3.96 (d, J = 7.3 Hz, 2H), 3.70-3.56 (m, 2H), 3.45 (d, J = 9.1 Hz, 2H), 2.26-2.00
(m, 3H), 1.39 (d, J = 12.5 Hz, 9H), 0.81 (d, J = 6.6 Hz, 6H).; LC-MS (ESI) m/z : 394
[M+H]*

Step 2. Preparation of tert-butyl (S)-3-((1-isopropyl-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate

tert-Butyl (S)-3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate (yield: 42%) was synthesized in the same
manner as in step 2 of Example 1, except that tert-butyl (S)-3-((6-chloro-1-isobutyl-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate was used instead of tert-butyl 4-
(6-chloro-1-methyl-1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridine-1(2H)-carboxylate
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used in the synthesis step 2 of Example 1.

LC-MS (ESI) m/z : 472 [M+H]*

Step 3. Preparation of (S)-2-fluoro-1-(3-((1-isobutyl-6-((5-methylthiazol-2-

yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one

tert-Butyl (S)-3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidine-1-carboxylate (118 mg, 0.25 mmol) was dissolved in
CH2CI>(2.0 mL), and then TFA (1.5 mL) was added thereto, and stirred at room
temperature for 1 hour. After completion of the reaction, the mixture was concentrated
under reduced pressure to synthesize a salt compound. The resulting salt compound
was dissolved in THF (2.0 mL), and then DIPEA (0.28 mL, 1.6 mmol), 2-fluoroacrylic
acid (34 mg, 0.38 mmol), and HATU (115 mg, 0.30 mmol) were added thereto, and
stirred at room temperature for 15 hours. The reaction product was diluted with ethyl
acetate and washed with distilled water and salt water. The organic layer was dried
over MgSOy, filtered, and concentrated. The resulting residue was purified by a silica
gel chromatography (70% ethyl acetate/hexane) to synthesize (S)-2-fluoro-1-(3-((1-
isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-
yl)prop-2-en-1-one as a while solid (45 mg, yield: 41%).

IH NMR (500 MHz, CDCl3) & 7.05 (d, J = 4.5 Hz, 1H), 6.83 (s, 1H), 6.48-6.43 (m,
1H), 6.41 (d, J = 5.1 Hz, 1H), 6.02 (d, J = 18.7 Hz, 1H), 5.56 (dd, J = 46.8, 2.9 Hz, 1H),
5.13 (ddd, J = 22.1, 16.1, 2.8 Hz, 1H), 4.18-3.67 (m, 6H), 2.53-2.22 (m, 5H), 2.15 (m,
1H), 0.93 (dd, J = 6.3, 1.8 Hz, 6H).; LC-MS (ESI) m/z : 444 [M+H]*

Examples 225 to 231 were prepared in a similar manner to that of Example 224,
and the structure and analysis results of the compounds are summarized in Table 5

below.

[Table 5]

H NMR;

Example Structure Compound name LC-MS (ESI) m/z
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225

((S)-1-(3-((1-isobutyl-6-((5-
methylthiazol-2-yl)amino)-

1H-pyrrolo[3,2-c]pyridin-4-
yh)oxy)pyrrolidin-1-yl)prop-

2-yn-1-one

1H NMR (500 MHz, CDClz)
57.04 (d, J=9.2 Hz, 1H),
6.85 (dd, J = 5.8, 3.2 Hz,
1H), 6.47 (t, J = 3.3 Hz,
1H), 6.42 (d, J = 8.8 Hz,
1H), 6.02 (m, 1H), 4.15-
3.69 (m, 6H), 3.08 (s, 0.5H),
3.01 (s, 0.5 H), 2.50-2.30
(m, 5H), 2.15 (m, 1H), 0.93
(t, J = 5.7 Hz, 6H).; 424
[M+H]*

226

(S,E)-1-(3-((1-isobutyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yh)oxy)pyrrolidin-1-yl)but-2-
en-1-one

IH NMR (500 MHz, CDCls)
5 7.05-6.81 (m, 3H), 6.53-
6.40 (m, 2H), 6.15 (dd, J =
55.4, 15.0 Hz, 1H), 5.99 (m,
1H), 4.09-3.69 (m, 6H),
2.58-2.08 (m, 6H), 1.88 (dd,
J =25.1, 6.6 Hz, 3H), 0.97-
0.87 (m, 6H).; 440 [M+H]*

227

(S,E)-4-(dimethylamino)-1-
(3-((1-isobutyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yloxy)pyrrolidin-1-yl)but-2-
en-1-one

H NMR (500 MHz, CDCls)

0 10.60 (br s, 1H), 7.02 (d,

J=12.7 Hz, 1H), 6.94 (m,
1H), 6.82 (m, 1H), 6.50-

6.41 (m, 2H), 6.31 (dd, J =

60.6, 15.2 Hz, 1H), 6.03 (m,
1H), 4.07-3.50 (m, 6H),

3.09 (dd, J = 26.3, 5.9 Hz,
2H), 2.55-2.10 (m, 12H),
0.97-0.89 (m, 6H).; 483

[M+H]"

228

N-(4-(((3R,4S)-4-fluoro-1-
(vinylsulfonyl)pyrrolidin-3-
yl)oxy)-1-isobutyl-1H-
pyrrolo[3,2-c]pyridin-6-yl)-5-
methylthiazol-2-amine

1H NMR (500 MHz, DMSO)
0 10.57 (s, 1H), 7.18 (d, J =
3.1 Hz, 1H), 7.02 - 6.94 (m,
J=17.0, 9.5 Hz, 2H), 6.76
(s, 1H), 6.40 (d, J = 3.0 Hz,
1H), 6.23 — 6.14 (m, 2H),
5.81 - 5.68 (m, 1H), 5.60
(d, J=54.3 Hz, 1H), 4.07 —
4.00 (m, 1H), 3.84 (d, J =
7.2 Hz, 2H), 3.74 — 3.59 (m,
2H), 3.38 (d, J = 9.4 Hz,
1H), 2.32 (s, 2H), 2.12 —
2.04 (m, 1H), 0.84 (d, J =
6.5 Hz, 6H).480[M+H]+

229

2-chloro-1-((3S,4R)-3-
fluoro-4-((1-isobutyl-6-((5-
methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-
yhoxy)pyrrolidin-1-yl)ethan-
1-one

1H NMR (500 MHz, DMSO)
5 10.82 (s, 1H), 7.21 (s,
1H), 7.01 (s, 1H), 6.79 (d, J
= 4.4 Hz, 1H), 6.42 (s, 1H),
5.92 - 5.55 (m, 2H), 4.45 —
4.23 (m, 3H), 4.08 — 3.95
(m, 1H), 3.88 — 3.67 (m,
4H), 2.30 (s, 3H), 2.12 -
2.04 (m, J=13.2, 6.6 Hz,
1H), 0.85 (d, J = 6.4 Hz,
6H).466[M+H]+
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1-((3S,4R)-3-fluoro-4-((1-

1H NMR (500 MHz, DMSO)
510.56 (d, J = 12.1 Hz,
1H), 7.18 (s, 1H), 6.97 (s,
1H), 6.76 (s, 1H), 6.40 (s,

0 isobutyl-6-((5-methylthiazol- N
20| NN 2-yhamino)-LH-pymolof3.2- | ) 5752 20
PN \ C]pyrl'f"?)‘;‘lﬁ’_g‘_’xﬁi’}gg'd'”' 3.98 (m, 2H), 3.87 - 3.61
/F y y (m, 6H), 2.29 (s, 3H), 2.11 —
)\/N 2.06 (m, 1H), 0.85 (d, J =
6.5 Hz, 6H).456[M+H]+
1H NMR (500 MHz, DMSO)
_< 010.91 (s, 1H), 7.22 (d, J =
No S 2.9 Hz, 1H),7.03(d,J=34
Y 1-((3S,4R)-3-fluoro-4-((1- | Hz, 1H), 6.79 (d, J = 7.4 Hz,
HN 0 isobutyl-6-((5-methylthiazol- 1H), 6.43 (s, 1H), 5.88 —
231 2-yl)amino)-1H-pyrrolo[3,2- 5.54 (m, 3H), 4.66 — 4.49

c]pyridin-4-yl)oxy)pyrrolidin-
1-yl)prop-2-yn-1-one

(m, 2H), 4.37 (s, 1H), 3.86
(d, J = 7.3 Hz, 3H), 2.30 (s,

N O,
A e
/ F \\
N 3H), 2.14 - 2.04 (m, J =
13.4, 6.7 Hz, 1H), 0.85 (d, J

= 6.6 Hz, 6H).442[M+H]+

Experimental Example: Inhibitory activity against BTK and ITK
Inhibitory activities against BTK and ITK were measured for the compounds

prepared in the above Examples as follows.

The inhibitory activities against BTK and ITK were evaluated using ‘ADP-Glo™
Kinase system’ (Promega Corporation). In the case of this evaluation method,
activation was measured by quantifying the amount of ADP produced during the kinase
reaction, which was utilized to measure the inhibitory activities against BTK and ITK.

Specifically, the inhibitory activities against BTK and ITK were measured using
BTK kinase (Signalchem, B10-10H), ITK kinase (Signalchem, 113-11G-10), and ADP-
Glo kinase assay kit (Promega, V9102). Recombinant purified human BTK and ITK
were diluted with 1 x kinase reaction buffer (40 mM Tris-Cl, pH 7.5, 20 mM MgCl;, 0.1
mg/mL BSA, 2 mM MnCl, and 50 uM DTT) and added to a 96 well plate (ITK: final
concentration of 4 ng per reaction/BTK: final concentration of 10 ng per reaction). The
compounds prepared in the previous Examples were treated so as to be finally a 1%
DMSO aqueous solution, and a substrate cocktail containing ATP (ImM or Km ATP

(BTK: 10 uM /ITK: 25uM)) and 0.2 ug/ul of Poly (Glu4,Tyrl) peptide (BTK and ITK final
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concentration) in the total 25 uL reactants was added to a 96-well plate to initiate
enzymatic reaction. After incubation (30°C) for 1 hour, equivalent volume (25 uL per
reaction) of ADP Glo was added, and incubated (30°C) for 40 minutes at room
temperature. Then, a kinase detection reagent (45 uL per reaction) was added, and
incubated (30°C) for 30 minutes at room temperature. The kinase activity was
measured by chemiluminescence according to the instructions of ADP Glo kinase assay
kit, and the inhibitory activity of the compounds according to the present disclosure was
calculated. For the analysis of the results of each compound, Microsoft Excel was used,

and ICsp values were calculated by GraphPad Prism software.

According to the range of derived ICso values, the inhibitory activity of each
compound was classified into A, B, C, and D as follows, and these are shown in Table 6
below.

A: When the derived ICsp value is 20 nM or less

B: When the derived ICsp value is more than 20 nM and 100 nM or less

C: When the derived ICsp value is more than 100 nM and 500 nM or less

D: When the derived ICsp value is more than 500 nM

[Table 6]
Exam ITK ICs0(NM) BTK ICso(NM) Exam ITK ICs0(NM) BTK ICso(NM)
ple Km ImM Km 1ImM ple Km 1ImM Km ImM
ATP ATP ATP ATP ATP ATP ATP ATP

1 A - A - 117 A - A -

2 A B A B 118 B - B -

3 C - C - 119 A - A -

4 A B A B 120 A - A -

5 A - A - 121 A - A -

6 A C A B 122 A - A -

7 A - A - 123 A - A -

8 A - A - 124 A - A -

9 A - A - 125 A - A -
10 B - A - 126 - A - A
11 A - A - 127 - A - A
12 A A A A 128 - A - A
13 A - A - 129 - A - A
14 A - A - 130 - A - A
15 A - A - 131 - A - A
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16 A - A - 132 A A
17 A - A - 133 A A
18 A - B - 134 D D
19 A C A B 135 D D
20 A - A - 136 A A
21 A - A - 137 A A
22 A - A - 138 D D
23 A - B - 139 D D
24 - B - A 140 A A
25 - D - D 141 A A
26 A - A - 142 A A
27 A - A - 143 D D
28 A A A A 144 D D
29 A - A - 145 A A
30 - A - A 146 A A
31 A - A - 147 A A
32 A A A A 148 A A
33 - A - A 149 A A
34 B A 150 B A
35 - A - A 151 B A
36 - A - A 152 A A
37 - A A 153 B A
38 - A - A 154 A A
39 - A - A 155 B A
40 D - C 156 D D
41 D - B - 157 A A
42 D - D - 158 B A
43 - B - A 159 A A
44 - C - B 160 C C
45 - C - B 161 A A
46 - C - A 162 D D
47 - B - A 163 A A
48 - B - B 164 C B
49 B C B C 165 A A
50 B - A - 166 A A
51 A - A - 167 A A
52 A - A - 168 D D
53 C - A - 169 B A
54 B - A - 170 A A
55 A - A - 171 A A
56 A D A A 172 B A
57 A - A - 173 A A
58 - A - A 174 A A
59 - A - A 175 A A
60 A A A A 176 A A
61 A - A - 177 A A
62 - B - A 178 A A
63 B C A B 179 A A
64 A - A - 180 A A
65 B - A - 181 A A
66 A B A A 182 A A
67 A B A A 183 D D
68 - B - A 184 D D
69 - B - C 185 A A
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70 - B - A 186 A A
71 A - A - 187 A A
72 A - A - 188 A A
73 A - A - 189 A A
74 A - A - 190 A A
75 A C A B 191 A A
76 B - A - 192 C A
77 - B - A 193 D D
78 - B - A 194 B A
79 A A A A 195 C B
80 A A A A 196 B B
81 - A - A 197 D D
82 - D - D 198 D D
83 - A - A 199 D D
84 - B - A 200 C B
85 - D - B 201 D C
86 - B - A 202 C C
87 - A - A 203 D D
88 - A - A 204 D D
89 - B - A 205 A A
90 - A - A 206 A A
91 - A - A 207 A A
92 - A - A 208 A A
93 - A - A 209 A A
94 - A - A 210 A A
95 - C - A 211 A A
96 - A - A 212 A A
97 - A - A 213 A A
98 - A - A 214 D B
99 - A - A 215 C A
100 - A - A 216 C B
101 - B - A 217 B A
102 - A - A 218 A A
103 - B - A 219 D B
104 - B - B 220 B A
105 - A - A 221 B A
106 - A - A 222 B A
107 - A - A 223 A A
108 - A - A 224 D D
109 - A - A 225 A A
110 - A - A 226 D D
111 - A - A 227 D D
112 - A - A 228 A A
113 - A - A 229 A B
114 - A - A 230 D D
115 A - A - 231 A A
116 A - A -
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[CLAIMS]
[Claim 1]
A compound represented by the following Chemical Formula 1, or a
pharmaceutically acceptable salt thereof:

[Chemical Formula 1]

@(RZ)k

I
HN._N

Y X
Y TR
=
N J
Ri—Y;

in Chemical Formula 1,

Y:is a single bond, a Ci.4alkylene, or a C1.4 haloalkylene,

Riis a Ciaoalkyl, a Ci.10alkoxy, a Cz10cycloalkyl, a Ce20aryl, a N-containing 6-
membered heteroaryl, tetrahydrofuranyl, or tetrahydropyranyl,

wherein R: is unsubstituted, or substituted with one or more substituents
selected from the group consisting of halogen, cyano, hydroxy, a Ci.s alkyl and a Ci.4
haloalkyl,

A is benzene ring; or a 5- or 6-membered heterocycle containing 1 to 3
heteroatoms selected from the group consisting of N, O and S substituted or
unsubstituted with oxo(=0), provided that the 5-membered or 6-membered heterocycle
contains at least one N,

R2is each independently hydrogen, halogen, cyano, a Ci.salkyl, a Ci.4 haloalkyl,
a Ci.salkoxy, a Ci.4 haloalkoxy, or -CONH(C1.4 alkyl),

kis1or?2,

Y3 is a single bond, -O-, or -O-(C1.4 alkylene),

L is any one of the linking groups represented by the following Chemical

Formulas 2a to 2k,
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(Z)a 7 (£)a (Z)a (£)a
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*”Q-)N»n *'@;:N\ *‘@N-- *—@N---

2a 2b 2c 2d
(£)a
N - \\
*- (& h *- m T | = -
X AT ’
ol oA N
2e 2f 2g
N (Z)a (Z)q (£)a
N—_(2) - DL S
* -~ {M) * - * -~ N\ - \
n n n d ®
(Z)a
2h 2i 2j 2k
in Chemical Formulas 2a to 2k,
nis0, 1, 2,or3,
5 Z is each independently halogen, a Ci-4alkyl, a Ci.4haloalkyl, a Ci.4 alkoxy, or a

C1-4 haloalkoxy,

a is each independently 0, 1, or 2,
L' is methylene, ethylene, or methylene-O-methylene,
v and w are each independently 0, 1, or 2,

10 provided that v+w is an integer from O to 3,
p to s are each independently 0, 1, 2, 3, or 4,
provided that p+q and r+s are each independently an integer from 2 to 4,
* means a point linked to Y2 in Chemical Formula 1,
X'is CO or SO, and

15 Rz is a Ci4alkyl, a C24alkenyl, or a Cz4alkynyl,
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wherein Rz is unsubstituted, or substituted with one or more substituents

selected from the group consisting of halogen, NH2, NH(C1.4 alkyl) and N(C1-4 alkyl)>.

[Claim 2]
The compound or a pharmaceutically acceptable salt thereof as claimed in claim
1, wherein:

Y1 is a single bond, methylene, or ethylene.

[Claim 3]

The compound or a pharmaceutically acceptable salt thereof as claimed in claim
1, wherein:

R1 is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-
pentyl, isopentyl, n-hexyl, isohexyl, methoxy, ethoxy, propoxy, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, phenyl, pyridinyl, tetrahydrofuranyl, or tetrahydropyranyl,

wherein R1 is unsubstituted, or substituted with 1 to 3 substituents selected from
the group consisting of chloro, fluoro, cyano, hydroxy, methyl, monofluoromethyl,

difluoromethyl and trifluoromethyl.

[Claim 4]

The compound or a pharmaceutically acceptable salt thereof as claimed in claim
1, wherein:

A is benzene, thiazole, thiadiazole, imidazole, pyrazole, pyrazine, pyridine,

pyrimidine, or pyridin-2(1H)-one ring.

[Claim 5]
The compound or a pharmaceutically acceptable salt thereof as claimed in claim
1, wherein:

R> is hydrogen, chloro, fluoro, cyano, methyl, ethyl, monofluoromethyl,
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difluoromethyl, trifluoromethyl, methoxy, or -CONH(methyl).

[Claim 6]
The compound or a pharmaceutically acceptable salt thereof as claimed in claim
1, wherein:

Y2 is a single bond, -O-, or -O-(methylene).

[Claim 7]

The compound or a pharmaceutically acceptable salt thereof as claimed in claim
1, wherein:

when Y2 is a single bond, L is any one of the linking groups represented by the

Chemical Formulas 2a to 2g.

[Claim 8]

The compound or a pharmaceutically acceptable salt thereof as claimed in claim
1, wherein:

when Yz is -O- or -O-(Cis alkylene), L is any one of the linking groups

represented by Chemical Formulas 2h to 2k.

[Claim 9]
The compound or a pharmaceutically acceptable salt thereof as claimed in claim
1, wherein:

L is any one linking group selected from the group represented by the following:

126



(2)a
(Z)a (Z)a (Z)a
-(/\N,/ Q _ \/v/, |\\
*_\/ *_ NT *__ " Z -
2/ \ \ N
\\N \\N/X \\N/\l
1] N @,
*’(zl)a *’J\’(Z)a AL
P N N
Jﬁ 9 L)—a)a
* 2)a T
*\(Z)a L@ . @a « Da |
@5 N /] . g
(2)a (2)a (2)a
wherein,

Z and a are as defined in claim 1, and

* means a point linked to Y2 in Chemical Formula 1.

5
[Claim 10]
The compound or a pharmaceutically acceptable salt thereof as claimed in claim
1, wherein:
Z is chloro, fluoro, methyl, or methoxy.
10

[Claim 11]
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The compound or a pharmaceutically acceptable salt thereof as claimed in claim
1, wherein:

Rszis -CHs, -CH=CH>, -CH=CHCH3, -C=CH, or -C=CCHj3,

wherein Rsis unsubstituted, or substituted with one or two substituents selected

5 from the group consisting of chloro, fluoro, NH2, NH(methyl) and N(methyl)..

[Claim 12]
The compound or a pharmaceutically acceptable salt thereof as claimed in claim
1, wherein:
10 the compound represented by Chemical Formula 1 is represented by any one of
the following Chemical Formulas 1-1 to 1-3:

[Chemical Formula 1-1]

R2
O
HN N Y
=
N /
R1_Y1
[Chemical Formula 1-2]
R’ R
O
HN |N\ Z\L)J\Rg
4
N—
e
15 Ri—Y;

[Chemical Formula 1-3]
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O\\/R3
HN N Yol S
| ] Yo
S
N /
Ri—Y;4

in Chemical Formulas 1-1 to 1-3,

R’ is halogen, cyano, a Cisalkyl, a Ci.4 haloalkyl, a C1.4 alkoxy, a Ci.4 haloalkoxy,
or -CONH(C1.4 alkyl),

Y1, R1, R2, Y2, L and Rz are as defined in claim 1.
[Claim 13]

The compound or a pharmaceutically acceptable salt thereof as claimed in claim
1, wherein:

the compound represented by Chemical Formula 1 is any one selected from the
group consisting of:

1) 1-(4-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

2) 1-(4-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

3) 1-(3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)-2,5-dihydro-1H-pyrrol-1-yl)prop-2-en-1-one,

4) 1-(4-(1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

5) 1-(4-(1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

6) 1-(4-(1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-y)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

7 1-(4-(1-(cyclobutylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

129



10

15

20

25

8) 1-(4-(6-((5-methylthiazol-2-yl)amino)-1-((tetrahydrofuran-3-yl)methyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

9) 1-(4-(1-(cyclohexylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

10) 1-(4-(1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

11) 1-(4-(1-((4,4-difluorocyclohexyl)methyl)-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

12) 1-(4-(1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

13) (S)-1-(4-(1-(sec-butyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

14) (R)-1-(4-(1-(sec-butyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

15) 1-(4-(1-benzyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

16) 1-(4-(6-((5-methylthiazol-2-yl)amino)-1-phenethyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

17) 1-(4-(6-((5-methylthiazol-2-yl)amino)-1-((1-
(trifluoromethyl)cyclopropyl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-
1(2H)-yl)prop-2-en-1-one,

18) 1-(4-(1-(3,3-dimethylbutyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

19) 1-(4-(6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

20) 1-(4-(1-(2,2-difluorocyclopropyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

21) 1-(4-(1-(difluoromethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
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c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

22) 2-(4-(1-acryloyl-1,2,3,6-tetrahydropyridin-4-yl)-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-1-yl)-2-methylpropanenitrile,

23) 2-(4-(1-acryloyl-1,2,5,6-tetrahydropyridin-3-yl)-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-1-yl)-2-methylpropanenitrile,

24) (R)-1-(4-(6-((5-methylthiazol-2-yl)amino)-1-(1,1,1-trifluoropropan-2-yl)-
1H-pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

25) 1-(4-(1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3-methyl-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

26) 1-(4-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-2,3,6,7-tetrahydro-1H-azepin-1-yl)prop-2-en-1-one,

27) 1-(7-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3-oxa-9-azabicyclo[3.3.1]non-6-en-9-yl)prop-2-en-1-one,

28) 1-(3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

29) 1-(3-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

30) 1-(3-(6-((5-methylthiazol-2-yl)amino)-1-((1-
(trifluoromethyl)cyclopropyl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-
2-en-8-yl)prop-2-en-1-one,

31) 1-(3-(1-(2,2-difluorocyclopropyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

32) 1-(3-(1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

33) 1-(3-(1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

34) 1-(3-(1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,
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35) 1-(3-(6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

36) 1-(3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)-9-azabicyclo[3.3.1]non-2-en-9-yl)prop-2-en-1-one,

37) 1-(3-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-9-azabicyclo[3.3.1]non-2-en-9-yl)prop-2-en-1-one,

38) 1-(3-(1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)-9-azabicyclo[3.3.1]non-2-en-9-yl)prop-2-en-1-one,

39) 1-(3-(1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-8-azabicyclo[3.2.1]oct-2-en-8-yl)prop-2-en-1-one,

40) 1-(4-(6-((1H-imidazol-2-yl)amino)-1-methyl-1H-pyrrolo[3,2-c]pyridin-4-yl)-
3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

41) 1-(4-(1-isopropyl-6-((5-methyl-1,3,4-thiadiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

42) 1-(4-(1-isopropyl-6-((4-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

43) 1-(4-(1-isopropyl-6-(pyrimidin-4-ylamino)-1H-pyrrolo[3,2-c]pyridin-4-yl)-
3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

44) 1-(4-(1-isopropyl-6-((6-methylpyrimidin-4-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

45) 1-(4-(1-isopropyl-6-((6-(trifluoromethyl)pyrimidin-4-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

46) 1-(4-(1-isopropyl-6-((6-methoxypyrimidin-4-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

a7) 1-(4-(6-((4-fluoropyridin-2-yl)amino)-1-isopropyl-1H-pyrrolo[3,2-c]pyridin-
4-y)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

48) 1-(4-(1-isopropyl-6-((4-(trifluoromethyl)pyridin-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,
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49) 1-(4-(1-isopropyl-6-((4-methylpyridin-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-3,6-dihydropyridin-1(2H)-yl)prop-2-en-1-one,

50) N-(3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)phenyl)acrylamide,

51) N-(2-fluoro-3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)phenyl)acrylamide,

52) N-(2-methoxy-3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

53) N-(3-methyl-5-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)phenyl)acrylamide,

54) N-(2-fluoro-5-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)phenyl)acrylamide,

55) N-(2-methyl-5-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)phenyl)acrylamide,

56) N-(2,6-dimethyl-3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

57) N-(2,6-difluoro-3-(1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

58) N-(3-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-2-methylphenyl)acrylamide,

59) N-(4-fluoro-3-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)phenyl)acrylamide,

60) N-(2,4-difluoro-5-(1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

61) N-(3-(1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-4-fluorophenyl)acrylamide,

62) N-(3-(1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)-2-methylphenyl)acrylamide,
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63) N-(4-fluoro-3-(1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)phenyl)acrylamide,

64) N-(5-(1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-2-fluorophenyl)acrylamide,

65) N-(5-(1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-2-methylphenyl)acrylamide,

66) N-(5-(1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-2,4-difluorophenyl)acrylamide,

67) N-(2,4-difluoro-5-(1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

68) (S)-N-(3-(1-(sec-butyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-4-fluorophenyl)acrylamide,

69) N-(5-(1-(3,3-dimethylbutyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)-2,4-difluorophenyl)acrylamide,

70) N-(3-(1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-4-fluorophenyl)acrylamide,

71) N-(4-fluoro-3-(6-((5-methylthiazol-2-yl)amino)-1-((tetrahydrofuran-3-
yl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

72) N-(2-fluoro-5-(6-((5-methylthiazol-2-yl)amino)-1-((tetrahydrofuran-3-
yl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

73) N-(2-fluoro-3-(6-((5-methylthiazol-2-yl)amino)-1-((tetrahydro-2H-pyran-4-
yl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

74) N-(5-(1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-2-methylphenyl)acrylamide,

75) N-(3-(1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-4-fluorophenyl)acrylamide,

76) N-(5-(1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)-2-fluorophenyl)acrylamide,
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77) N-(2,4-difluoro-5-(6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-
1H-pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

78) N-(4-fluoro-3-(6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)phenyl)acrylamide,

79) (S)-1-(3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

80) 1-(3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,

81) (S)-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

82) (R)-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

83) 1-((3S,4R)-3-fluoro-4-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

84) (S)-1-(3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

85) (S)-1-(2-(((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

86) (S)-1-(2-(((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)azetidin-1-yl)prop-2-en-1-one,

87) 1-((2R,4S)-4-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

88) 1-((2S,4S)-4-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

89) (R)-1-(2-(((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

90) (R)-1-(2-(((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)azetidin-1-yl)prop-2-en-1-one,
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91) 1-((3R,4R)-3-fluoro-4-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

92) rac-1-((3S,4R)-3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-methylpyrrolidin-1-yl)prop-2-en-1-one,

93) (R)-1-(4,4-difluoro-2-(((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

94) 1-((2R,4S)-2-(((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)-4-methoxypyrrolidin-1-yl)prop-2-en-1-one,

95) (S)-1-(3-((1-isopropyl-6-((6-(trifluoromethyl) pyrimidin-4-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

96) 1-((2R,4S)-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

97) (S)-1-(3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

98) 1-((2R,4S)-4-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

99) (S)-1-(3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

100) 1-((2R,4S)-4-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

101) (S)-1-(3-((1-isopropyl-6-((6-methylpyrimidin-4-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

102)  (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-((1-
(trifluoromethyl)cyclopropyl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-
yl)prop-2-en-1-one,

103)  (S)-1-(3-((1-isopropyl-6-((6-methoxypyrimidin-4-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

104)  (S)-1-(3-((1-isobutyl-6-((6-methylpyrimidin-4-yl)amino)-1H-pyrrolo[3,2-

136



10

15

20

25

c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

105) 1-((3S,4R)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

106) 1-((3R,4R)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

107)  1-((3R,4S)-3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

108) 1-((3R,4R)-3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

109) 1-((3R,4S)-3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

110) 1-((3R,4R)-3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

111)  1-((S)-3-((1-((S)-sec-butyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

112)  1-((8R,4S)-3-((1-((S)-sec-butyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

113) 1-((BR,4R)-3-((1-((S)-sec-butyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

114)  (S)-1-(3-((1-isopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

115) 1-((3R,4R)-3-fluoro-4-((1-isopentyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

116)  1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-4-methylpyrrolidin-1-yl)prop-2-en-1-one,

117)  (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-(pyridin-2-ylmethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

118)  1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
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4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,

119)  1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

120) 1-((3R,4R)-3-fluoro-4-((6-((5-methylthiazol-2-yl)amino)-1-((1-
(trifluoromethyl)cyclopropyl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-
yl)prop-2-en-1-one,

121)  (S)-1-(3-((1-benzyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

122)  (S)-1-(3-((6-((5-ethylthiazol-2-yl)amino)-1-isobutyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

123)  1-((3S)-3-((1-(2-methylbutyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

124)  (S)-1-(3-((1-butyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

125)  (S)-1-(3-((1-ethyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

126)  (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-propyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

127)  (S)-1-(3-((1-(2-methoxyethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

128)  (S)-1-(3-((1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

129)  (S)-1-(3-((1-(cyclohexylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

130)  (S)-1-(3-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

131) 1-((3S,4R)-3-fluoro-4-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,
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132) 1-((3R,4S)-3-((1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

133)  (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-((tetrahydro-2H-pyran-4-
yl)methyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

134)  1-((3S,4S)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

135) 1-((3R,4S)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

136)  1-(6-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-1-azaspiro[3.3]heptan-1-yl)prop-2-en-1-one,

137)  1-(6-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-1-azaspiro[3.3]heptan-1-yl)prop-2-en-1-one,

138)  (S)-1-(3-((6-((5-fluoro-2-methylphenyl)amino)-1-methyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

139) 1-((3S,4R)-3-fluoro-4-((6-((5-fluoro-2-methylphenyl)amino)-1-methyl-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

140)  (S)-1-(3-((1-(2-hydroxy-2-methylpropyl)-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

141)  1-((3S,4R)-3-fluoro-4-((1-(2-hydroxy-2-methylpropyl)-6-((5-methylthiazol-
2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

142)  1-(3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,

143) (R)-1-(3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

144)  (R)-1-(3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

145)  1-(3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,
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146)  1-(3-((1-(2-methoxyethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,

147)  1-((3S,4R)-3-fluoro-4-((1-(2-methoxyethyl)-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

148)  (S)-1-(3-((1-(2-methoxyethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

149)  (S)-1-(3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

150)  (S)-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

151)  (S)-1-(3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

152) 1-((3R,4S)-3-((1-ethyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

153)  (S)-1-(3-((1-ethyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

154)  1-((3R,4R)-3-((1-ethyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

155)  1-(3-((1-ethyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-
yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

156) (R)-1-(3-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

157)  1-((3R,4R)-3-fluoro-4-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

158)  (S)-1-(3-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

159) 1-((3S,4R)-3-fluoro-4-((6-((5-methylthiazol-2-yl)amino)-1-propyl-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,
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160)  (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-propyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

161) 1-((3R,4R)-3-fluoro-4-((6-((5-methylthiazol-2-yl)amino)-1-propyl-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

162) (R)-1-(3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

163)  1-(3-((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

164)  1-((2S,4S)-4-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

165)  1-(3-((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

166)  1-(3-methyl-3-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,

167)  1-(3-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

168)  1-(3-((1-(2-methoxyethyl)-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

169)  (S)-1-(3-((1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

170) 1-((8R,4R)-3-((1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

171)  1-((3S,4R)-3-fluoro-4-((1-(2-methylbutyl)-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

172)  1-((3S)-3-((1-(2-methylbutyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)piperidin-1-yl)prop-2-en-1-one,

173) 1-((8R,4R)-3-fluoro-4-((1-(2-methylbutyl)-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,
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174)  1-((3R,4R)-3-fluoro-4-((1-((R)-2-methylbutyl)-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

175)  1-((3R,4R)-3-fluoro-4-((1-((S)-2-methylbutyl)-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

176)  1-(3-methyl-3-((6-((5-methylthiazol-2-yl)amino)-1-propyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)azetidin-1-yl)prop-2-en-1-one,

177)  1-(3-((1-isopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

178)  1-(3-((1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-3-methylazetidin-1-yl)prop-2-en-1-one,

179)  1-((2S,4S)-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

180) 1-((2S,4S)-4-((1-(cyclopropylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

181)  2-((4-(((3R,4S)-1-acryloyl-4-fluoropyrrolidin-3-yl)oxy)-1-isobutyl-1H-
pyrrolo[3,2-c]pyridin-6-yl)amino)thiazole-5-carbonitrile,

182)  2-((4-(((3R,4S)-1-acryloyl-4-fluoropyrrolidin-3-yl)oxy)-1-isobutyl-1H-
pyrrolo[3,2-c]pyridin-6-yl)amino)-N-methylthiazole-5-carboxamide,

183)  (S)-1-(3-((1-isopropyl-6-((4-methoxypyrimidin-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

184)  (S)-1-(3-((1-isopropyl-6-((3-methoxypyrazin-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

185) 1-((2S,4S)-2-methyl-4-((1-methyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

186) 1-((2S,4S)-4-((1-ethyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-2-methylpyrrolidin-1-yl)prop-2-en-1-one,

187)  1-((2S,4S)-2-methyl-4-((6-((5-methylthiazol-2-yl)amino)-1-propyl-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,
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188)  (S)-1-(3-((1-(2-fluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

189)  1-((3S,4R)-3-fluoro-4-((1-(2-fluoroethyl)-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

190)  (S)-1-(3-((1-(3-fluoropropyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

191) 1-((3S,4R)-3-fluoro-4-((1-(3-fluoropropyl)-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

192)  (S)-1-(3-((6-((1H-pyrazol-3-yl)amino)-1-isopropyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

193)  (S)-1-(3-((1-isopropyl-6-((1-methyl-1H-pyrazol-3-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

194)  (S)-1-(3-((1-isopropyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

195) 1-((3R,4S)-3-((6-((1H-pyrazol-3-yl)amino)-1-isobutyl-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)-4-fluoropyrrolidin-1-yl)prop-2-en-1-one,

196) 1-((3S,4R)-3-fluoro-4-((1-isobutyl-6-((5-methyl-1H-pyrazol-3-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

197) 1-((3S,4R)-3-fluoro-4-((1-isobutyl-6-((1-methyl-1H-pyrazol-3-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

198)  (S)-3-((4-((1-acryloylpyrrolidin-3-yl)oxy)-1-isopropyl-1H-pyrrolo[3,2-
c]pyridin-6-yl)amino)-1-methylpyridin-2(1H)-one,

199)  3-((4-(((3R,4S)-1-acryloyl-4-fluoropyrrolidin-3-yl)oxy)-1-isobutyl-1H-
pyrrolo[3,2-c]pyridin-6-yl)amino)-1-methylpyridin-2(1H)-one,

200)  1-(2-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-5-azaspiro[3.4]octan-5-yl)prop-2-en-1-one,

201)  1-(7-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-1-azaspiro[4.4]nonan-1-yl)prop-2-en-1-one,
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202)  1-(2-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-6-azaspiro[3.4]octan-6-yl)prop-2-en-1-one,

203)  1-(2-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-5-azaspiro[3.5]nonan-5-yl)prop-2-en-1-one,

204)  1-(7-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-c]pyridin-
4-yl)oxy)-2-azaspiro[4.4]nonan-2-yl)prop-2-en-1-one,

205)  (S)-1-(3-((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

206)  (S)-1-(3-((1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

207)  (R)-1-(2-(((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

208) (R)-1-(2-(((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-trifluoroethyl)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)azetidin-1-yl)prop-2-en-1-one,

209) (R)-1-(2-(((1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)azetidin-1-yl)prop-2-en-1-one,

210) (R)-1-(2-(((1-(2,2-difluoroethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

211)  1-((3S,4R)-3-fluoro-4-((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-
trifluoroethyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

212)  1-((2R,4S)-2-methyl-4-((6-((5-methylthiazol-2-yl)amino)-1-(2,2,2-
trifluoroethyl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

213)  1-((S)-3-((6-((5-methylthiazol-2-yl)amino)-1-((R)-1,1,1-trifluoropropan-2-
yl)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

214)  (R)-1-(3-(((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)piperidin-1-yl)prop-2-en-1-one,

215)  (S)-1-(3-(((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)piperidin-1-yl)prop-2-en-1-one,
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216)  (S)-1-(3-(((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

217)  1-(2-(((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

218)  1-(2-(((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)azetidin-1-yl)prop-2-en-1-one,

219)  (S)-1-(2-(((1-isopropyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

220)  (S)-1-(2-(((1-(cyclopentylmethyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

221)  1-((2S)-2-(((1-(2-methylbutyl)-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

222)  (S)-1-(2-(((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)pyrrolidin-1-yl)prop-2-en-1-one,

223)  (R)-1-(2-(((1-cyclopentyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)methyl)azetidin-1-yl)prop-2-en-1-one,

224)  (S)-2-fluoro-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-en-1-one,

225)  (S)-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-yn-1-one,

226)  (S,E)-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-pyrrolo[3,2-
c]pyridin-4-yl)oxy)pyrrolidin-1-yl)but-2-en-1-one,

227)  (S,E)-4-(dimethylamino)-1-(3-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-
1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)but-2-en-1-one,

228)  N-(4-(((3R,4S)-4-fluoro-1-(vinylsulfonyl)pyrrolidin-3-yl)oxy)-1-isobutyl-1H-
pyrrolo[3,2-c]pyridin-6-yl)-5-methylthiazol-2-amine,

229)  2-chloro-1-((3S,4R)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-
yl)amino)-1H-pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)ethan-1-one,
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230) 1-((3S,4R)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)but-2-yn-1-one, and

231) 1-((3S,4R)-3-fluoro-4-((1-isobutyl-6-((5-methylthiazol-2-yl)amino)-1H-
pyrrolo[3,2-c]pyridin-4-yl)oxy)pyrrolidin-1-yl)prop-2-yn-1-one.

[Claim 14]
A pharmaceutical composition comprising the compound as claimed in any one

of claims 1 to 13 or a pharmaceutically acceptable salt thereof as an active ingredient.

[Claim 15]

A pharmaceutical composition for the prevention or treatment of inflammatory
diseases, autoimmune diseases, or cancers, comprising the compound as claimed in
any one of claims 1 to 13 or a pharmaceutically acceptable salt thereof as an active

ingredient.
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