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NOVEL PYRAZOLO PYRIMIDINE DERIVATIVES AND THEIR USE
AS MALT1 INHIBITORS

The present invention describes new pyrazolo-pyrimidine derivatives which are generally
interacting with MALT1 proteolvtic and/or autoproteolivtic activity, and in particular which
may inhibit said aclivity. The present invention further describes the synthesis of said
new pyrazolo-pyrimidine derivatives, their use as a medicament, especially by interacting

with MALT1 proteolylic and/or auloproteoivtic activity.

Field of the invention

The present invention relates to compounds of formuia (i) or pharmaceutically
acceptable salts thereof, and o their use in in the treatment of a wide range of diseases
or disorders, particularly MALT 1-related diseases or disorders. This may include, bul is
not limited {o autoimmune disorders and inflammatory diseases, such as rheumatoid
arthritis, multiple sclerosis, systemic lupus erythematosus or vasculitic conditions,
cancers of hematopoietic origin or solid tumors, including chronic myelogenous

lsukemia, myeloid lsukemia, non-Hodgkin lymphoma and other B cell lymphomas.

Background of the invention

The essential role of MALT1 (mucosa associated lymphoid tissue lymphoma
translocation protein 1) in influencing immiune responses is described in numerous
publications. For example, Rudi Bevaert ef al. (WO 2009/065897) describe cerlain

compounds as inhibitors of MALT1 proteciytic and/or autoproteolytic activity.

Studies in BCL10 and MALT 1 deficient mice seem {o suggest their essential role in the
signaling cascade from the antigen recepiors {0 the transcription factor NFKB. Moreover
chromosomal fransiocations leading to overexpression of BCL10 and MALT 1, or
creating the constitutively active fusion protein APIZ-MALT1, appear to yield in an
uncontrolled and stimulus-independent activation of NFKB. Inhibitors of the proteoiytic
activity of MALT1 have been described with activity in preclinical lymphoma models
(Vincendeau st al. Int. J. Hemaiol Oncol. 2018, 2, 408).

Moreover, certain publications appear to suggest the important role of MALT1 and its

proteclytic function in signaling cascades iriggered by innate cell receptors like Dectin
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receptors and in signaling cascades triggered by G-protein coupled receplors in many

cell types.

Consequently, there appears {o be a desire to discover and develop polent MALTH

inhibitors comprising valuable pharmacological properties.

Summary of the invention

The present invention describes novel pyrazolo-pyrimidine derivatives according to
formula () or pharmaceutically acceptable salts therecof as potent inhibitors of MALTH
which may hence be useful in the treatment of a wide range of diseases or disorders,
particuiarly MALT1-related diseases or disorders. This may inciude, but is not limited to
autoimmune disorders and inflammatory diseases, such as rheumatoid arthritis, multiple
sclerosis, systemic lupus erythematosus or vasculitic conditions. It may further include
allergic diseases, airway diseases, such as asthma and chronic obstructive pulmonary
disease (COPD) or conditions caused by delayed or immediate type hypersensitivity and
anaphylaxis, acute or chronic transplant rejection or graft versus host disease, cancers
of hematopoistic origin or solid tumors, including chronic myelogenous leukemia,

myeloid leukemia, non-Hodgkin lymphoma and cther B cell lymphomas.

More particularly, in embodiment 1 the present invention provides a compound of

formula (1) or a pharmacsutically acceptable sal thereof,

3';«.’2
mr\g \H/
R

R1 is halogen, cyano, or C4-C; alkyl optionally substituled by halogen;

{#

wherein,

R2 is C-Cq alkyl optionally substituted one or more times by C~C; alkyl, C,-Cy alkenyl,
hydroxyl, N,N-di-C-Cg alkyl aminoe, N-mono-Cy-Cy alkyl aming, O-Rg, Rg, phenyl, or by
C4-Cq alkoxy wherein said alkoxy again may optionally be substituted by C,-C;; alkoxy,
N, N-di-C4-Cy atkyl amino, Rg or phenyl;, Cu-Cy cycloalkyl oplionally substituied by C4-Cy
alkyl, N N-di-C-Cq alkyl amino or C4~Cs alkoxy-C4-Cj alkyl, and/or two of said optional
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substituents together with the atoms o which they are bound may form an annulated or
apirccyclic 4 — 6 membered saturated heterocyclic ring comprising 1 — 2 O atoms,; phenyl
optionally substituted by C4-Cs alkoxy; 2 5 - 6 membered heleroary! ring having 110 3
heteroaloms selected from N and O said ring being optionally substituted by C-Cg alkyl
which may be optionally substituted by amino or hydroxy; Rg; or N,N-di-C4~-C; alkyl
amino carbonyl; whersin

Rgisab -6 memberad heterocyclic ring having 1 - & heteroatoms selscted from N and
O said ring being optionally substituted by C4-Cs alkyl, C4-Cs alkoxy- C-Cy alkyl, C-Cs

alkoxy-carbonyl ;

R is phenyl indepsndently substituted two or more times by Ra, 2-pyridyl independently
substituted one or more times by Rb, 3-pyridyl independently substituted one or more

times by Re, or 4-pyridyl independently substituted one or more times by Rd; wherein

Ra independently from each other is halogen; cyano; -COOC-Cq alkyl, Ci-Cs alkoxy,
C4-Cp alkyl optionally substituted by halogen or a 5 - 6 membered heterocyclyl ring
having 1 to 2 hetsroatoms selecied from N and © which ring is optionally substituted by
C1-Cs alkyl, & 5 - 6@ membered heteroaryl ring having 1 to 3 heteroatoms selected from N
and O said ring being optionally substituted by amino, C-Ce alkyl optionally substituted
by amino or hydroxy, or by N-mong- or N,N-di-C-Cg alkylamino carbonyl;

andior

two Ra together with the ring atoms {o which they are bound may forma 510 8
membered heterocydlic or heteroaromatic ring having 110 2 N atoms, any such ring

being optionally substituted by C4-C; alkyl or oxo;

Rb, Rc and Rd independently from each other are halogen,; oxo; hydroxyl; cyano; Ci-Cs
alkoxy optionally substiluted by halogen,; C,~C; alkoxy carbonyl, phenyl, N,N-di-C,-Cq
alkyl amino; C-Cs alkyl optionally substituled by halogen or phenyl; a 5 - & membered
heteroaryl ring having 110 3 N atoms said ring being optionally substituted by C4-Cq alkyl
optionally substituled by amino or hydroxy, or by mono- or di-N-C4-Cy alkylaming
carbonyl; O-Rh; or Rh; wherein

Rhis a 5 - 6 membered heterocyclyl ring having 1 1o 4 heteroatoms selected from N, ©

and S said ring being optionally substituted by C4-C; alkyl, hydroxyl or oxo.
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Detailed Description of the invention
In its broadest embodiment (embodiment 1) the present invention relates to a compound
of formula () and/or a pharmaceutically acceptable salt therecof as described above in

the section Summary of the Invention.

Embodiment 2 relates o a compound of embodiment 1 or a pharmaceutically acceptable
salt thereof, whersin

R1 is halogen;

R2 is Cy-Cq alkyl optionally substituted one or more times by C~GCs alkyl, C,-Cg alkenyl,
hydroxyl, N, N-di-C-C, alkyl amino, N-mono-Ci-Cy alkyl aming, O-Rg, Rg, phenyi, or by
C4-Cq alkoxy, wherein said alkoxy again may optionally be substituted by C,-C; alkoxy,
N, N-di-C,-C4 alkyl amino, Rg or phenyl; wherain

Rgis ab -6 membered heterocyclic ring containing 1 — 3 heteroatoms selected from N
and O said ring being optionally substituted by C4-Cs alkyl, Ci-Cq alkoxy- C+-Cs alkyl, Cy-
Cs alkoxy-carbonyl;

R is 2-pyridyl independently substituted one or more times by Rb, S-pyridyl
independently substituted one or more timses by Re, or 4-pyridyl independently
substituted one or more times by Rd; and

Rb, Rc and Rd are as defined in embodiment 1.

Embodiment 3 relates o a compound of embodiment 1 or a pharmaceuiically acceptable
salt thereof, whersin

R1 is cyano;

R2 is C4-Cg alkyl optionally substituted one or more times by C-Cs alkyl, C;-Cg alkenyl,
hydroxyl, N, N-di-C-Cs alkyl amino, N-mono-C-Cs alkyl aming, G-Rg, Rg, phenyl, or by
C1-Cs alkoxy, wherein said alkoxy again may oplionally be substituted by C-C; alkoxy,
N, N-di-C,-C4 alkyl amino, Rg or phenyl; wherein

Rgisa b - 6 membered heterocyclic ring containing 1 — 3 heteroatoms sslected from N
and O said ring being optionally substituted by C-Cg alkyl, C,-Cy alkoxy- C-Cs alkyl, Cy-
Cs alkoxy-carbonyl;

R is 2-pyridy!l independently substituted one or more times by Rb, 3-pyridyl
independently substituled one or more times by Re, or 4-pyridy! independently

substituted one or more times by Rd; and
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Rb, Rc and Rd are as defined in embodiment 1.

Embodiment 4 relates to a compound of embodiment 1 or a pharmaceutically acceptable
salt thereof, wherein

R1is Cy-C; alkyl optionally substituted by halogen;

R2 is C4+-Cs alkyl optionally substituted one or mors times by C-Cg alkyl, C5-Cs alkenyl,
hydroxyl, N N-di-C-Cs alkyl amino, N-mono-Cy-Cs alkyl amino, O-Rg, Ry, phenyl, or by
C4-Cs alkkoxy, wherein said alkoxy again may optionally be substituted by C-C; alkoxy,
N, N-di-C,-Cg atkyl amino, Rg or phenyl; wherein

Rgis ab -6 membered heterocyclic ring containing 1 — 3 hetercatoms selected from N
and O said ring being oplionally substituled by C-Cq alkyl, C4-Cs alkoxy- C-Cg alkyl, Cy-
Cy alkoxy-carbonyl;

R is 2-pyridyl independently substituted one or more times by Rb, 3-pyridyl
independently substituted one or more times by Rc, or 4-pyridyl independently
substituted one or mors times by Rd; and

Rb, Rc and Rd are as defined in embodiment 1.

Embodiment 5 relates to a compound of embodiment 1 or 2, or a pharmaceutically
acceptable salt thereof, wherein

R1 is chioro, and the remaining substitutents are as defined therein.

Embodiment 8 relates to a compound of embodiment 2, or a pharmaceutically
acceptable salt thereof, wherein

R1 is chioro;

R is Z2-pyridyl independently substituted one or mors times by Rb, and the remaining

subsiilutents ars as definad in embodiment 2.

Embodiment 7 relates to a compound of embodiment 2 or a pharmaceutically accepiable
salt thereof, whersin

R1is chioro;

R is 3-pyridyl independently substifuted one or more times by R¢; and ths remaining

substitutents are as defined in embodiment 2.
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Embodiment 8 relates {0 a compound of embodiment 2 or a pharmaceutically acceptable
salt thereof, wherein

R1 is chioro;

R is 4-pyridy! independently substituted one or more times by Rd; and the remaining

substitutents are as defined in embodiment 2.

Embodiment 8 relates 0 a compound of embodiment 4 or a pharmacsutically acceptable
salt thereof, whersin
R is 4-pyridy! independently substituted one or more times by Rd; and the remaining

substitutents are as defined in embodiment 4.

Embodiment 10 relates to & compound of embodiment 1,5, 8,7, 8orSora
pharmaceutically acceptable salt thereof, wherein halogen independently of iis

ocourance is selacted from fluoro and chioro.

Embodiment 11 relates to a compound of embodiment 1 or 2 or a pharmaceutically

acceptable salt thersof, wherein R1 is fluoro.

Embodiment 12 relates o a compound of embodiment 1, 4 or 9 or a pharmaceutically

acceptable salt thereof, wherein R1 is Cy-alkyl, optionally substituted by fluoro.

Embodiment 13 relates o a compound of embodiment 1, 4 or 9 or a pharmaceutically

acceptable salt thereof, wherein R1 is methyl.

Embodiment 14 relates to a compound of embodiment 5, 6,7, 8, orBora
pharmaceutically acceptable salt thereof, wherein the substituents Rb, Re and/or Rd
independentily from each other are halogen,; cyano; C-Cg alkoxy; Ci-Cy alkyl optionally
substituted by halogen or phenyl; or a § - 8 membered heleroaryi ring containing 110 3
N aloms said ring being optionally substituted by C4-Cs alkyl optionally substituted by

arming or hydroxy, or by mono- or di-N-C4-C; alkylaminge carbornyl.

Embodiment 15 relates o a compound of embodiment 1 or a pharmaceutically
acceptable salt thereof, wherein

R1 is halogen, cyano, or C4-C; alkyl optionally substituted by halogen;
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R2 is C4+-Cs alkyl optionally substituted one or mors times by C-Cg alkyl, C5-Cs alkenyl,
hydroxyl, N N-di-C-Cs alkyl amino, N-mono-Cy-Cs alkyl amino, O-Rg, Ry, phenyl, or by
C-Cs alkoxy wherein said alkoxy again may optionally be substituted by C,-C; alkoxy,
N,N-di-C,-Cg altkyl amino, Rg or phenvl; Ca-Cy cycloalkyl optionally substifuted by C-Cs
alkyl, N ,N-di-C-C; alkyl amino or Cy-Cg alkoxy-C4-Cq alkyl, or two of said optional
substituents together with the atoms o which they are bound may form an annulated or
apirccyclic 4 — 6 membered saturated haterocyclic ring comprising 1 — 2 O atoms,; phenyl
optionally substituted by C4-Cs alkoxy; 2 & - 6 membered helercary! containing 110 3
heteroaloms selected from N and O oplionally substituted by C-Cg alkyl which may
optionally be substituted by amino or hydroxy; Rg,; or N,N-di-C,-C; alkyl amino carbonyl;
wherein

Rgisab -6 memberaed heierocyclic ring containing 1 — & heteroatoms selected from N
and O said ring being optionally substituted by C;-Cs alkyl, Ci-Cs alkoxy- C4-Cs alkyl, Cy-
Cs alkoxy-carbonyl;

R is phenyl independently substituted two or more times by Ra; whersin

Ra independently from each other is halogen, cyano, -COOCC-C, alkyl, C4-Cq alkoxy; Cy-
Cs alkyl optionally substituted by halogen or a 5 - 6 membered heterocyclic ring
containing 1 to 2 N atoms said ring being optionally substituted by C,-Cp alkyl; 2 5-6
membered heteroaryl ring containing 1 to 3 N atoms said ring being optionally
substituted by amino, C4-Cs atkyl optionally substituted by amino or hydroxy, or by N-
mono- of N,N-di-C-C alkylamino carbonyl;

and/or,

two Ra together with the ring atoms to which they are bound form a 5 t0 8 membered
heterocyciic or heteroaromatic ring containing 1 to 2 N atoms, any such ring being

optionally substituled by C4-Cy alkyi or oxo.

Embodiment 16 relates 1o a compound of embodiment 1 or 15, or a pharmaceutically
acceptable salt thereof, wherein

R1 is halogen;

R is phenyl independently substituted two or more times by Ra; whersin

Ra independently from each other is halogen, cvano; -COCC,-Cy alkyl, Ci-Cs alkoxy; Cy-
Cs alkyl optionally substituted by fluore or a 5 - 6 membered helerocyclic ring containing
110 2 N atoms which heterocyciyl is optionally substituted by C-Cs alkyl, 2 5-6

membered heteroaryl ring containing 110 3 N atoms said ring being optionally
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substituted by amino, C-Cs atky! oplionally substituted by amino or hydroxy, or by N-
monoe- or N N-tdi-C4-Cs alkylamino carbonyl, and

the remaining substituenis are as defined in embodiment 1.

Embodiment 17 relates to a compound of embodiment 15 or 16 or a pharmaceutically

acceptablie sall thereof, wherein R1 is chioro.

Embodiment 18 relates to a compound of embodiment 15 or 186, or a pharmaceutically

acceptable salt thereof, wherein R1 is fluoro.

Embodiment 19 relates t0 a compound of embodiment 15 or a pharmaceutically

acceptable salt thersof, wherein R1 is methyl.

Embodiment 20 relates o a compound of embodiment 15 or a pharmaceutically

acceptable salt thereof, wherein R1 is cyano.

Embodiment 21 relates to a compound in particular of embodiment 1 or a
pharmaceutically acceptable sait thereof, wherein the compound is selected from
(8)-1-(6-(2H-1,2,3-triazol-2-yD)-5-{trifluoromethyhpyridin-3-yh-3-(2-chioro-7-(1-methoxy
ethyl) pyrazolo[1,5-alpyrimidin-G-yhurea;

(8)-1-{2-chiore-7-(1-methoxyethylipyrazolo[, 5-alpyrimidin-8-yi}-3-(2-(riflucromethyh)
pyridin-d-yhurea;

(8)-1-(2-chloro-7-(1-methoxyethyl)pyrazolo[1,5-alpyrimidin-6-y)-3-(1-methyl-2-oxo0-5-
(friflucromethybh-1,2-dihydropyridin-3-yliurea;

(R}-1-(6-(2H-1,2, 3-triazol-2-y[}-5-(trifluoromethylpyridin-3-yi)-3-(2-chioro-7-(1-methoxy-
2-methylpropyhpyrazolel 1, 5-alpyrimidin-8-yhurea;

(R)-1-(5-chloro-6-(2H-1,2 3-triazol-2-ypyridin-3-y)-3-(2-chioro-7-{1-methoxy-2-methyl
propyl} pyrazolo[1,5-alpyrimidin-G-yliurea ;

(S)-1-{7-{1-methoxyethyh)-2-methylpyrazolo[1, S-ajpyrimidin-6-y)-3-(2-{trifluoromethyl)
pyridin-4-yhurea;

(8)-1-(2-fluore-7-(1-methoxyethyDpyrazolo[ 1, 5-alpyrimidin-8-y[)-3-(2-{trifluoromethyl)
pyridin-d-yhurea;

(8)-1-{2~chioro-7-(1~-methoxyethyl)pyrazolo[1,5-alpyrimidin-6-yi)-3-(5-cyanopyridin-3-vi)

urea;



WO 2015/181747 PCT/IB2015/053975

(S)-1-(5-chioro-6-methoxypyridin-3-y-3-(2-chloro-7-(1-methoxyethyhpyrazolo[1,5-a]
pyrimidin-8-ylurea;

(8)-1-(5-chloro-6-(2H-1,2, 3-iriazol-2-yDpyridin-3-yD-3-(2-chioro-7-(1-methoxyethyl)
pyrazolo [1,5-a] pyrimidin-6-yhurea;
(8)-1-{2~chioro-7-(1-methoxyethyl)pyrazolo[1,5-alpyrimidin-6-yi)-3-(5-methoxy-6-(2H-
1,2,3-triazol-2-yhpyridin-3-yhurea;
{8}-1-{2-chloro-7-{1-methoxyethylpyrazolo[1,5-alpyrimidin-8-y-3-(2-chioropyridin-4-
yilurea,

(8)-methyl 3-chloro-5-(3-(2-chioro-7-(1-methoxyethylipyrazolo[1, 5-alpyrimidin-&-yh
ureido) benzoate;

1-(5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yi)-3-(2-chloro-7-(2-methoxypropan-2-vi)
pyrazolo[1, 5-alpyrimidin-G-yljurea;

1-(2-chloro-7-(2-methoxypropan-2-yhpyrazolof1, 5-alpyrimidin-6-y1}-3-(2-{trifluocromethyl)
pyridin-4-yhurea;

1-{5-chioro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yh-3-(2-chioro-7-{ 1-methylcyclopropyl)
pyrazoio[1,5-alpyrimidin-6-vijurea;

1-(2-chioro-7-{1-methyleyclopropybpyrazolo[, 5-alpyrimidin-8-y}-3-2-(triflucromethyh
pyridin-4-yhurea;

1-(b-chloro-8-methoxypyridin-3-vi}-3-(2-chloro-7-isopropylpyrazolol1, 5-alpyrimidin-&-vi)
urea;

1-(@-chioro-7-isopropylpyrazolo[, 5-alpyrimidin-6-y1}-3-(3-cyano-4-G-methyl- 1H-1,2 4-
triazol-1-yphenylurea;

1-(3-chloro-4-(2H-1,2 3-triazol-2-viyphenvh)-3-(2-chloro-7-isopropyipyrazolo[1,5-a]
pyrimidin-6~ylhurea;
1-{5-chloro-6-(2H-1,2,3-triazoi-2-yhpyridin-3-yh-3-(2-chloro-7-isopropylpyrazolo{t,5-a]
pyrimidin-G-yhurea;
1-(5-chloro-G-(4-methyk-2H-1,2,3-triazol-2-yhpyridin-3-yh-3-(2-chioro-7-isopropyipyrazolo
[1,5-alpyrimidin-6-yhurea;
1-(4-(Z-aminopyrimidin-4-yi)-3-chlorophenyl)-3-(2-chloro-7-iscpropyipyrazolo{1,5-a]
pyrimidin-G-yhurea;

1-(5-chioro-t-methyl-6-oxo-2-(1H-pyrazol- 1-yh-1 8-dihvdropyridin-3-yh-3-(2-chlore-7-
isopropylpyrazolo[1,5-alpyrimidin-6-vhurea;
1-{5-chloro-6-ethoxypyridin-3-vi)-3-{2-chloro-7-isopropylpyrazolof1,5-alpyrimidin-G-yi)

urea;
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1-(B-bromopyridin-3-yh-3-(2-chioro-7-isopropyipyrazoio[1,5-alpyrimidin-6-yijurea;
1-(2-chioro-7-isopropylpyrazolof1,5-alpyrimidin-6-yi}-3-(8-(1, 1-dioxidoisothiazolidin-2-y)-
5-(trifluoromethybpyridin-3-yhurea;

1-(3-chloro-4-(3-(hydroxymethyh-5-methyl- 1 H-pyrazol-1-yhphenyl}-3-(2-chloro-7-iso-
propy! pyrazolo[1,5-alpyrimidin-6-yhurea;
1-(5-chloro-6-(1-methyl-1H-pyrazol-5-ylpyridin-3-y}-3-(2-chioro-7-isopropylpyrazolo
[1,5-a] pyrimidin-8-yhursa;
1-(2-chioro-7-isopropyipyrazolo[1,5-alpyrimidin-6-y)-3-(3,5-dichloro-4-(2H-1,2 3-iriazol-
2-yhphenvhurea;

1-{5-chloro-2-oxoindolin-7-y[-3-(2-chloro-7-isopropyipyrazolol1, 5-ajpyrimidin-S-ylurea,
1-(2-chioro-7-isopropylpyrazolof1, 5-ajpyrimidin-6-vi}-3-{ 1-methyl-Z2-oxo-5-(trifluoro-
methyh-1,2-dihvdropyridin-3-yhurea,

1-{5-chloro-2-({(1-methyipyrrolidin-3-yDoxy)-8-(2H-1,2, 3-triazol-2-yDpyridin-3-y[)-3-(2-
chioro-7-isopropylpyrazolo[1,5-alpyrimidin-6-yhurea;
1-{7-{tert-butyl)-2-chioropyrazolof1,5-ajpyrimidin-8-yi}-3-(5-chioro-6-(2H-1,2, 3-triazol-2-
vi}pyridin-3-yljurea;
1-{7-{sec-butyh-2-chloropyrazolo[1,8-alpyrimidin-G-y}-3-(5-chloro-6-(2H-1,2 3-triazol-2-
yhpyridin-3-yhurea;
1-(2-chloro-7-(2-methyhietrahydrofuran-2-ylipyrazolo[1,5-alpyrimidin-6-yi-3-(2-(frifluoro-
methyhpyridin-4-yhurea;

{R}-1-{2-chloro-7-(1-methoxy-2-methvipropylipyrazolo[t, 5-alpyrimidin-&-yi}-3-(2-
(trifluoro-methypyridin-4-yhurea;

1-{5-chloro-6-(2H-1,2 3-triazol-2-yhpyridin-3-y)-3-(2-chloro-7-cyclobutylpyrazolo[1,5-a}-
pyrimidin-6~ylhurea;

(8)-1-{5~-chioro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-y1)-3-(2-chioro-7-(1-(2-methoxy-ethoxy)-
sthyhpyrazolo[1, 5-alpyrimidin-&-vhurea;

(8)-1-(5-chloro-G-methoxypyridin-3-y)-3-(2-chioro-7-(1-(2-methoxyethoxy)-ethyl)-
pyrazolo-[1,5-alpyrimidin-6-yhurea;

{S)-1-(2-chloro-7-(1-{2-methoxyethoxy)ethyhpyrazolo[1, 5-ajpyrimidin-&-y-3-(2-
{trifluoromethyh-pyridin-4-yhurea,;

{R}-1-{5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-y3-3-(2-chloro-7-(1-(2-methoxy-sthoxy)-
ethyhpyrazolo[1,5-alpyrimidin-6-yhurea;

1-{5-chloro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yh-3-(2-chloro-7-(1,4-dioxan-2-vi}-
pyrazoio[1,5-alpyrimidin-6-vijurea;
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{S)-1-(5-chioro-6-(2H-1,2,3-triazol-2-yhpyridin-3-yi}-3-(2-chioro-7-(1-methoxypropan-2-
yi}-pyrazolo[t,5-alpyrimidin-S-yhurea;

(R)}-1-(5-chloro-6-(2H-1,2, 3-triazol-2-ylpyridin-3-y[-3-(2-chloro-7-(1-methoxypropan-2-
viy-pyrazolol1,5-alpyrimidin-8-ylurea;

(R)}-1-(5-chloro-6-{2H-1,2, 3-triazol-2-ylpyridin-3-y1)-3-(2-chioro-7-(1-methoxyethyl)-
pyrazoio[1,5-alpyrimidin-6-vijurea;

{R}-1-{2-chioro-7-(1-methoxyethyhpyrazololt, 5-alpyrimidin-8-y)-3-(2-{rifluoromethyi}-
pyridin-4-yhurea;

(R)-1-(2-chloro-7-{1-methoxyethyhpyrazolo[1,5-a]pyrimidin-6-y-3-(1-methyl-2-0x0-5-
{trifluoromethyh-1,2-dihydropyridin-3-vljurea;

1-(B-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-chiore-7-(methoxy{phenyiimethyl)-
pyrazolo[1, 5-alpyrimidin-G-yljurea;

1-{5-chloro-6-(2H-1,2 3-triazol-2-viypyridin-3-y1)-3-(2-chloro-7-(1-(methoxymethy))
cyclobutyhpyrazolo[1,5-alpyrimidin-6-yhurea;
1-{2-chioro-7-(1-(methoxymethyhcyclobutylipyrazolof1,5-alpyrimidin-6-yi}-3-(2-
(trifflucromethybhpyridin-4-yhurea;
1-{5-chloro-6-(2H-1,2,3-triazol-2-vhpyridin-3-yh-3-(2-chloro-7-cyclopropylpyrazolo]1,5-
ajpyrimidin-8-yhurea;

1-(b-chloro-6-(2H-1,2 3-trigzol-2-yhpyridin-3-y)-3-(2-chloro-7-(2-methoxyphenyhpyrazolo
[1,5-alpyrimidin-G-ylurea;

1-(6-{2H-1,2, 3-Irtazol-2-yh-5-(rifluoromethyiipyridin-3-y[}-3-(2-chloro-7-(tetrahydrofuran-
2-yhpyrazolo[1,5-alpyrimidin-8-yhurea;

1-{5-chloro-6-(2H-1,2 3-triazol-2-viypyridin-3-y)-3-(2-chloro-7-(4-methylietrahydro-2H-
pyran-4-yDpvrazolo[1,5-alpyrimidin-G-yhurea;

1-{5-chloro-6-(2H-1,2, 3-triazoi-2-yhpyridin-3-yi)-3-(2-chloro-7-(1, 2-dimsthoxyethyl)
pyrazolo [1,5-alpyrimidin-G-yijurea;

1-(5-chloro-G-(2H- 1,2, 3-triazol-2-yhpyridin-3-y1)-3-(2-chloro-7-(tetrahydrofuran-3-yi)
pyrazolo[1,5-alpyrimidin-G-yliurea;

1-(5-chloro-6-(2H-1,2 3-triazol-2-yhpyridin-3-yi)-3-(2-chioro-7-(letrahydro-2H-pyran-4-yi)
pyrazolo[1, 5-ajpyrimidin-6-yljurea;
1-(5-chloro-6-(2H-1,2, 3-triazol-2-yhipyridin-3-yh-3-(2-chloro-7-(methoxymethyl) pyrazolo
[1,5-alpyrimidin-8-ylhurea;
1-{5-chloro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yh-3-(2-chloro-7-{{tetrahydro-2H-pyran-4-
viymethyhpyrazoio[1,5-ajpyrimidin-6-yhurea;
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1-(B-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yi)-3-(2-chioro-7-(isopropoxymethyl)
pyrazolo[1, 5-alpyrimidin-G-yljurea;

1-(5-chioro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh)-3-(2-chloro-7-methyipyrazolo[1,5-a]
pyrimidin-8-yhurea;

1-{6-{(2H-1,2 3-triazol-2-yh-5-(triflucromethyDpyridin-3-y)-3-(2-chloro-7-(furan-2-yi)
pyrazoio[1,5-alpyrimidin-6-vijurea;

1-{5-chioro-6-(2H-1,2, 3-triazol-2-vhoyridin-3-y)-3-(2-chiore-7-(1, 3-dimsthoypropyl)
pyrazolo[1,5-alpyrimidin-G-yliurea;

(R)-1-(6-(2H-1,2, 3-triazol-2-y)-5-(rifluoromethyl pyridin-3-y1)-3-(7-(1-(benzyloxy)ethyl)-
2-chloropyrazoio[1,5-alpyrimidin-6-ylurea;
tert-butyl 2-{2-chioro-6-(3-(&-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yhureido)pyrazoio
[1,5-alpyrimidin-7-yDmorpholine-4-carboxylate;
1-(7-(3-oxabicyclo[3.1.0lhexan-6-y}-2-chloropyrazolo[1, 5-alpyrimidin-6-y}-3-(5-chloro-8-
methoxypyridin-3-yhurea;

1-{5-chioro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yi)-3-(2-chioro-7-(5-oxaspiro[2 4 heptan- 1-
vi} pyrazolo[1,5-ajpyrimidin-6-yiurea,;
1-{5-chloro-G-methoxypyridin-3-vi}-3-(2-chloro-7-{pyridin-4-yhipyrazolo[1, 5-alpyrimidin-&-
yhurea;
2-chiloro-6-(3-(5-chloro-6-(2H-1,2, 3-trigzol-2-yDpyridin-3-yhureido)-N, N-dimethy! pyrazolo
[1,5-alpyrimidine-7-carboxamide;

(8)-1-{5-chioro-6-(2H-1,2, 3-iriazol-2-yhpyridin-3-y[}-3-(7- (1-methoxyethy-2-methyi-
pyrazolo[1,5-alpyrimidin-G-vljurea;

1-{5-chioro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh)-3-(2-methyl-7-(1-methylcyclopropyh
pyrazolo[1, 5-alpyrimidin-&-vlurea;
1-{5-chioro-6-methoxypyridin-3-vi}-3-(2-methyl-7-(1-methylcyclopropybipyrazolof1,5-
alpyrimidin-8-yhurea;

(8)-1-(&-chloro-6-{2H-1,2, 3-triazol-2-yhpyridin-3-y1)-3-(2-chioro-7-(1-methoxy-2-
methvipropylpyrazolo[,5-alpyrimidin-8-ylures;

{S)-1-(2-chloro-7-(1-methoxy-2-methyipropylipyrazolo[1, 5-ajpyrimidin-6-yi)-3-(2-
{trifluoromethybpyridin-4-yliurea;

1-(5-chloro-6-(2H-1,2, 3-triazol-2-yDpyridin-3-yh-3-(2-chloro-7-(1-{methoxymethyl)
cyclopropybhpyrazolo[1,5-alpyrimidin-&-yhurea;
1-{2-chioro-7-{1-(methoxymethyhcyclopropyhpyrazolol 1, 5-alpyrimidin-&6-yh-3-(2-
(triflucromethyhpyridin-4-yhurea;
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1-(B-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(7-(1-(methoxymethyl)cy clopropyh)-2-
methyipyrazolol1, 5-alpyrimidin-s-yhurea;
1-(7-(1-(methoxymethyhcoyclopropyh-2-methylpyrazolof1, 5-alpyrimidin-8-yi)-3-(2-
(triflucromethybpyridin-4-yhurea;
1-{2-chloro-7-(2-(tetrahydro-2H-pyran-4-ylipropan-2-vlipyrazolo[1, 5-alpyrimidin-6-yi}-3-
(2-(trifiuoromethylpyridin-4-yhurea,
1-{5-chioro-6-(2H-1,2,3-triazol-2-vhpyridin-3-y)-3-(2-chioro-7-(1, 2-dimsthoxypropan-2-
yipyrazolo[1, 5-a]pyrimidin-6-yhurea,
(8)-1-(5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-y[)-3-(2-chloro-7-(1-(2-{dimethyiamino)
ethoxy)ethypyrazole[1,5-alpyrimidin-6-yhurea;
1-(B-chloro-6-(2H-1,2, 3-triazol-2-yipyridin-3-yi)-3-(2-chloro-7-((4-methyimorpholin-3-yh
methybnyrazololt, 5-alpynmidin-8-yhurea;
{8)-1-(5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-chloro-7-{ 1-methylpiperidin-2-vl)
pyrazolo[1, 5-alpyrimidin-&-vlurea;
1-{5-chioro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-chloro-7-({8)-1-{{(R)-2-methoxy-
propoxy)ethyhipyrazolo[1,5-ajpyrimidin-6-yhurea;
1-{5-chloro-6-(2H-1,2, 3-triazol-2-yDpyridin-3-yh-3-(2-chlore-7-(1-methyl- 1 H-imidazol-2-
yhpyrazolo[1,3-alpyrimidin-6-yhurea;
1-(5-chloro-8-methoxypyridin-3-vl)-3-(2-chloro-7-(5-methyltetrahydrofuran-2-ylipyrazolo
[1,5-alpyrimidin-G-ylurea;
1-(5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-chioro-7-(1-(dimethylamino}
cyclopropyh) pyrazelo[1,5-alpyrimidin-6-yhures;
(8)-1-(2-chloro-7-(1-methoxyethylpyrazolo[1, 5-alpyrimidin-6-y)-3-(5-(diflucromethyl)-6-
(2H-1,2 3-triazol-2-yDpyridin-3-yhurea,
1-{2-chioro-7-{methoxy(tetrahydro-2H-pyran-4-yhmethyhpyrazoic[1, 5-ajpyrimidin-6-yh)-3-
(2- {trifluoromethybpyridin-4-yhurea;
1-(&-chloro-G-(2H-1,2, 3-triazol-2-yhpyridin-3-y1)-3-(2-chloro-7-(2-(methoxymethyl)
tetrahydrofuran-2-ypyrazolo[1,5-alpyrimidin-8-ylures;
{8S)-1-(Z2-chloro-7-(1-methoxyethyl)pyrazoiof1,5-ajpyrimidin-8-yi}-3-(2-(diflucromethyl)
pyridin-4-yhurea;
{8)-1-{5-chloro-8-(diflucromethoxypyridin-3-yi-3-(2-chloro-7-{ 1-meathoxyethvl} pyrazolo
[1,5-alpyrimidin-8-ylhurea;
(8)-1-(6~(2H-1,2, 3-triazol-2-y)-5-(trifluoromethyl pyridin-3-yh-3~-(2-fluoro-7-(1-methoxy-
sthyhpyrazoio[1,5-ajpyrimidin-6-yhurea;
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{S)-1-{5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yl)-3-(2-fluoro-7-(1-methoxyethyl)
pyrazolo [1,5-ajpyrimidin-G-yliurea;

(8)-1-(5-chloro-6-(2H-1,2, 3-iriazol-2-yhpyridin-3-y1-3-(2-cyano-7-{1-methoxy-ethyl)
pyrazolo[1,5-alpyrimidin-G-vljurea;

(8)-1-(5~chloro-6-(difluoromethoxy)pyridin-3-y)-3-(2-chloro-7-(1-(2-methoxyethoxy)
sthyhpyrazoio[1,5-ajpyrimidin-6-yhurea;
1-{5-chioro-6-(2H-1,2,3-triazok-2-yhpyridin-3-yh-3-(2-chloro-7-{{ 1R, 2R}-1, 2-dimethoxy-
propyl) pyrazolo[1,5-alpyrimidin-8-yliurea;

(8)-1-(5-chloro-2-(2-(dimethylamino)ethoxy)pyridin-3-yi}-3-(2-chloro-7-(1-methoxy
ethyDpyrazolo[1,5-glpyrimidin-6-yhurea;
1-(5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yi)-3-(2-chloro-7-({(8)- 1-({(R)-tetrahydro-
furan-3-yiioxy)ethyipyrazolo[1, 5-alpyrimidin-8-yhurea;
1-(5-chioro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yh-3-(2-chloro-7-{{8)- 1-{{{S)-tetrahydro-
furan-3-ylloxy)ethylpyrazolo[1, 5-alpyrimidin-6-yhurea;
1-{5-chioro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yi-3-(2-chloro-7-({S)-1-{{{S)-tetrahydro-
furan-3-yiimethoxyjethyiipyrazolo{t,5-alpyrimidin-&-yhurea;
1-{5-chioro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yh-3-(2-chloro- 7-({S}-1-{({R)-tetrahydro-
furan-3-yiimethoxy)ethypyrazolo[1,5-alpyrimidin-8-yhurea;
1-(b-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-methyl-7-(2-methyitetrahydrofuran-
2-yhpyrazolol1,5-ajpyrimidin-6-yhurea,;

(8)-1-{2-chlore-7-(1-methoxyethylipyrazolo[1, 5-alpyrimidin-6-yi}-3-(2-cyanopyridin-4-
vijurea;
1-(2-chloro-7-(2-(methoxymethyhietrahydrofuran-2-yhpyrazolo[1,5-alpyrimidin-8-y)-3-(5-
(triflucromethybpyridin-3-yhurea;
1-{6-{2H-1,2,3-triazoi-2-yi}-5-{triflucromethylpyridin-3-yi}-3-(2-chloro-7-(1-(dimethyi-
amino) cyclopropyiipyrazolo[t,5-ajpyrimidin-G-yhurea;
1-(6-(2H-1,2,3-triazol-2-y)-5-(rifluoromethyhpyridin-3-y1}-3-(2-chloro-7-(1,2-dimethoxy-
ethyhpyrazolof[1,5-alpyrimidin-6-yhurea;
1-(2-chloro-7-(1,2-dimethoxyethyhpyrazolo[1, 5-ajpyrimidin-6-yi}-3-(2-(triflucromethyh
pyridin-4-yhurea;

{8)-1-{6-(2H-1,2 3-trizzol-2-y)-5-(irifluoromethybpyridin-3-y}-3-(2-chioro-7-{1-msthoxy-
propan-2-yhpyrazolo[1,5-a]pyrimidin-&-yhurea;

(R)}-1-(6-(2H-1,2, 3-triazol-2-y[}-5-(trifluoromethyl pyridin-3-v)-3-(2-chloro-7-(1-methoxy-
propan-2-yhpyrazolo[1,5-ajpyrimidin-&-yhurea;
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1-(5-(2H-1,2,3-riazol-2-yh-2-(triflucromethylipyridin-4-yi}-3-(2-chloro-7-isopropylpyrazolo
[1,5-alpyrimidin-8-yurea;

(R)}-1-(6-(2H-1,2, 3-triazol-2-yD-5-(trifluoromethy D pyridin-3-y[)-3-(2-chioro-7-(1-hydroxy-
ethyh) pyrazolo[1,5-alpyrimidin-G-yhurea;
{8)-1-(Z-chloro-7-{1-hydroxyethvl)pyrazolo[1,5-alpyrimidin-6-yh-3-(2-
(trifflucromethybhpyridin-4-yhurea;
1-{5-chioro-6-(2H-1,2, 3-triazol-2-vhipyridin-3-yh-3-(2-chloro-7-(morgholin-2-ylipyrazolo
[1,5-alpyrimidin-6-yhurea ;
1-{B-chloro-8-(2H-1,2 3-triazol-2-yDpyridin-3-yh)-3-(2-chloro-7-(4-methyimorpholin-2-yi)
pyrazolo[1,5-alpyrimidin-6-yhurea;
1-(4-{4-(aminomethyi}-1H-pyrazol-1-yi}-3-chlorophenyl)-3-(2-chioro-7-isopropyi pyrazoio
[1,5-alpyrimidin-8-yurea;
1-(6-(4-(aminomethy}-1H-pyrazol-1-yl}-5-chloropyridin-3-y)-3-(2-chloro-7-isopropyl
pyrazolo [1,5-alpyrimidin-G-vliurea;

(8)-1-{5~-chioro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-y1)-3-(2-chioro-7-(1-(methylamino)
sthyl) pyrazolo[1,S-ajpyrimidin-6-yliurea;
2-{3-{2-chloro-7-isopropyipyrazolo[t, 5-alpyrimidin-G-yhureido)-4-(riflucsromethylpyridine
1-oxide;

{(R)}-1-(5~-chloro-6-(2H-1,2, 3-triazol-2-yDpyridin-3-y-3-(2-chloro-7-(1-(dimethylamino)
ethyhpyrazoio[1,5-ajpyrimidin-6-yhurea;

(8)-1-{5-chioro-8-(2H-1,2, 3-riazol- 2-yhpyridin-3-y1}-3-(2-chiors-7-(1-{(dimethylamino)
ethyhpyrazolo[1,5-alpyrimidin-6-yhurea;
1-{5-chioro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yh)-3-(2-chloro-7-(morpholin-3-vi} pyrazolo
[1,5-alpyrimidin-8-yhurea;

(8)-1-{5~-chioro-6-(2H-1,2,3-triazol-2-yhpyridin-3-y-3-(2-chiore-7-(2-methyl-1-(methyi-
amino) propyhpyrazoiof1, 5-alpynimidin-6-vihurea;
1-(&-chloro-G-(2H-1,2, 3-triazol-2-yhpyridin-3-y1)-3-(2-chloro-7-(4-methylmorpholin-3-yi)
pyrazolo[1,5-alpyrimidin-G-ylurea;

{R}-1-(B-chioro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-y)-3-(2-chloro-7-(1,2-dimethoxy ethyl)
pyrazolo[1, 5-ajpyrimidin-6-yljurea; and

(8)-1-{5-chioro-8-(2H-1,2 3-irtazol-2-yHpyridin-3-yl}-3-(2-chioro-7-(1, 2-dimethoxysthyl)
pyrazolo[1,5-alpyrimidin-G-vljurea.

Embodiment 22 relates to a compound of embodiment 1 or a pharmaceutically

acceptablie sall thereof, wherein
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R1 is fluoro;

R2 is C-Cg alkyl optionally substituted one or more times by C-Cs alkyl, C,-Cg alkenyl,
hydroxyl, N, N-di-C4-Cs alkyl amino, N-mono-Cy-Cs alkyl aming, O-Rg, Rg, phenvl, or by
C4-Cq alkoxy, wherein said alkoxy again may optionally be substituted by C,-C;, alkoxy,
N,N-di-C,-C5 atkyl amino, Rg or phenyl; wherein

Rgis a b - 6 membered heterocyclic ring having 1 — 3 helercatoms selected from N and
O aaid ring being optionally substituted by C+-Cs alkyl, C-Cg alkoxy- C-Cs alkyl, Ci-Cs
alkoxy-carbonyl;

R is 2-pyridy] substituled one or more times by Rb; and

Rb independently from each other is halogen; oxo; hvdroxyl;, cyano; C,-Cy alkoxy
optionally substituted by halogen, C-Cs alkoxy carbonyl; phenyt, N,N-di-C;-Cq alkyl
aming, C,-Cy alkyl optionally substituted by halogen or phenyl, a § - 6 membered
heteroaryl ring having 1 to 3 N atoms said ring being optionally substituted by Cy-Cs alkyl
optionally substituted by amino or hydroxy, or by mono- or di-N-C.-C; alkylamino
carbonyl; O-Rh; or Rh; wherein

Rhis a 5 - & membered heterocyclyl ring having 110 4 heteroatoms selected from N, O

and 8 said ring being optionally substituted by C4-C; alkyl, hydroxyl or oxo.

Embodiment 23 relates o a compound of embodiment 1 or a pharmaceutically
acceptable salt thereof, wherein

R1is fluoro;

R2 is C4-Cy alkyl optionally substifuted one or more times by C-Cs alkyl, C-Cg alkenyl,
hydroxyl, N, N-di-C-Cy alkyl amino, N-mono-Cy-Cs alkyl aming, O-Rg, Rg, phenvl, or by
C4-Cp alkoxy, wherein said alkoxy again may optionally be substituted by C,-C; alkoxy,
N, N-di-C4-Cg altkyl amino, Rg or phenyl; wherein

Rgisab -6 membered heterocyclic ring containing 1 — 3 hetercatoms sslected from N
and O said ring being optionally substiluted by C,-C; alkyl, C,-C5 alkoxy- C-Cp alkyl, Cs-
Cs alkoxy-carbonyl;

R is 3-pyridyl substituted one or more times by Rc; and

Rc¢ independently from each other is halogen; oxo; hydroxyi, cyano; Ci-Cy alkoxy
optionally substiiuted by halogen, C-Cs alkoxy carbonyl; phenyt, N N-di-C,-C; alkyl
amino; C,-Cs alkyl optionally substiluted by halogen or phenyl, a5 - 6 membered
hetercaryl ring having 1 to 3 N aloms said ring being optionally substituted by Cy-Cs atkyl
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optionally substituted by amino or hydroxy, or by mono- or di-N-Cy-Cj alkylamino
carbonyl; O-Rh; or Bh; whersin
Rhis a 5 - 6 membered heterocyclyl having 1 1o 4 hetercatoms selecied from N, O and

S said ring being optionally substituted by C,-Cy alkyl, hydroxyl or oxo.

Embodiment 24 relates 10 a compound of embodiment 1 or a pharmaceutically
acceptable salt thereof, wherein

R1is fluore;

R2 is C4-Cs alkyl optionally substifuted one or more times by C-C; alkyl, C-Cg alkenyl,
hydroxyl, N,N-di-C,-Cy alkyl amino, N-mono-Cy-Cg alkyl amino, O-Rg, Rg, phenyl, or by
Cy-Cp alkoxy, wherein said alkoxy again may optionally be substituted by C,-C; alkoxy,
N, N-di-C4-Cs alkyl amino, Rg or phenyl, wherein

Rgis a5 - 6 membered heterocyclic ring containing 1 — 3 heteroaioms selected from N
and O said ring being optionally substituted by C4-Cs alkyl, C4-Cs alkoxy- C-Cs alkyl, Cy-
Cs alkoxy-carbonyl;

R is 4-pyridyl substituted one or more times by Rd; and

Rd independently from each other is halogen; oxo; hydroxyl, eyano; C-Cs alkoxy
optionally substituted by halogen; C-Cs alkoxy carbonyl, phenyl; N, N-di-C,-Cs alkyl
amino; C4~-Cy alkyl optionally substituted by halogen or phenyl; a5 -~ 6 membered
hetercaryl ring containing 1 to 3 N atoms said ring being optionally substituted by C+-Cs
atkyl optionally substituted by amino or hydroxy, or by mono- or di-N-Cy-C; alkylamino
carbonyl; O-Rh; or Rh; wherein

Rhis a 5 - 6 membered heterocyclyl coniaining 1 {0 4 hetercatoms selecited from N, O

and S said ring being optionally substituted by C,-Cq alkyl, hydroxyl or oxo.

Embodiment 25 relates to a pharmaceutical composition comprising a therapeutically
effective amount of a compound according to any one of embodiments 1 1o 24 and one

or more pharmaceutically acceptable carriers.

Embodiment 26 relates {0 a combination comprising a therapeutically effective amount of
a compound according to any one of embodiments 1 1o 24 or a pharmaceutically

acceptable salt thereof and one or more therapeutically active co-agents.



WO 2015/181747 PCT/IB2015/053975
18

Embodiment 27 relates {0 a method of modulating MALT1 activity in a subject, wherein
the method comprises administering (o the subject a therapesutically effective amount of
a compound according to any one of embodiments 1 to 24 or a pharmaceutically

acceptable salt thereof.

Embodiment 28 relates to a compound according 0 any one of embodiments 110 24 or
a pharmaceutically acceptable sali thereof, for use as a medicament, in particular for use

as a medicament acting as a MALT1 inhibifor.

Definitions

As used herein, the term “Cy-Cy alkyl” refers to a fully saturated branched or unbranched
hydrocarbon moiely having up to 6 carbon atoms. Unless otherwise provided, it refers to
hydrocarbon moieties having 1 to & carbon aloms, 1 {0 4 carbon atoms or 1 10 2 carbon
atoms. Representative examples of alkyl include, but are not limited to, methyl, ethyl, n-
propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-bulyl, n-peniyl, isopentyl, neopentyl,

n-hexyt and the like.

As used herein, the term "Cysalkylene” refers to divalent fully saturated branched or
unbranched hydrocarbon moiety having 110 6 carbon atoms. The terms “Cialkyleneg”,
“*Craalkylene and “Cqaalkylene”, are {o be construed accordingly. Representative
examples of Ciealkylens include, but are not iimited to, methylens, sthylens, -
propylene, iso-propylene, n-butylene, sec-buiylene, /so-butylene, fert-butylene, n-

pentylene, isopentylene, necpentylene, and n-hexylene.

As used herein, the term “C4-Cs alkoxy” refers to alkyl-O-, wherein alkyl is defined herein
above. Representative examples of alkoxy include, but are not Emited to, methoxy,
ethoxy, propoxy, 2-propoxy, butoxy, fert-butoxy, pentyloxy, hexyloxy, cyclopropyloxy-,
cyclohexyloxy- and the like. Typically, alkoxy groups have about 1 to 6 carbon atoms, 1

to 4 carbon atormns or 1 o 2 carbon atoms.

As used herein, the term “Cy-Cs alkyl optionally substituted by halogen” refers to C4-Cs
alkyl as definsd above which may be subsiituted by one or more halogens. Examples

include, but are not limited to, triflucromethyl, difluoromethyl, fluoromethyl,
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trichloromethyl, 2,2, 2-trifluorcethyi, 1-fluoromethyl-2-fiuoroethyl, 3-bromo-2-fluoropropyi

and 1-bromomethyl-2-bromoethyl.

As used herein, the term “Cy-C; alkyl optlionally substitutied by hydroxyl” refers to C-Cq
alkyl as defined above which may be substituted by one or more hydroxy. Examples
include, but are not limited to, hydroxymethyi, hydroxyethyl, 1,2-dihydroxysthyl, 2,3-
dihyroxy-propyl and the like.

As used herein, the term "di Cys alkylaming” refers {o a molety of the formula -N(R,)-R;
where each R, is a Cyealkyl , which may be the same or different, as defined above. In
analogy thersio the term "mono Cys alkylaming” refers 10 a moiety of the formula -N{H)-

R, where R, is a Czalkyl , which may be the same or different, as defined above.

As used herein, the ferm "Ca-Cg cycloalkyl” refers to saturated monocyclic hydrocarbon
groups of 3-6 carbon atoms. Cycloalkyl may also be referred to as a carbocyclic ring and
vice versa additionally referring to the number of carbon atoms present. Unless
otharwise provided, cycloalkyl refers to cyclic hydrocarbon groups having between 3 and
& ring carbon aloms or between 3 and 4 ring carbon atoms. Exemplary monocyclic
hydrocarbon groups include, but are not limited o, cyclopropyl, cyclobutyl, cyclopentyi,

and cyclohexyl.

As used herein, the term “halogen” or *halo” refers to fluoro, chiore, bromeo, and iodo;

and it may in particular refer io chiore; and it may also in particular refer to fluoro.

As used herein, the term "heterocyciyl” refers to a heterocyclic group that is, unless
otherwise indicated, saturated or partially saturated and is preferably a monocyclic or a
polycyclic ring (in case of a polyeyclic ring particularly a bicyclic, tricyclic or spirocyclic
ring); and has 3 io 24, more preferably 4 to 16, most preferably 5 to 10 and most
preferably 5 or 6 ring aloms; wherein one or more, preferably one to four, especially one
or two ring atoms are a heteroatom (the remaining ring atoms therefore being carbon).
The bonding ring (i.e. the ring connecting to the molecule} preferably has 4 to 12,
especially 8 {0 7 ring atoms. The term heterocyclyl excludes hetercaryl. The helerocyclic
group can be atlached at a heteroatom or a carbon atom. The heterocyclyl can include
fused or bridged rings as well as spirocyclic rings. Exampiles of heterocycles include

tetrahydrofuran (THF), dihydrofuran, 1, 4-dioxane, morpholing, 1,4-dithiane, piperazine,
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piperidine, 1,3-dioxolane, imidazolidine, imidazoline, pyrroline, pyrrolidine,
tetrahydropyran, dihydropyran, oxathiolane, dithiolane, 1,3-dioxane, 1,3-dithians,
oxathiane, thiomorpholine, and the like.

A substituted helerocyclyl is a heterocyclyl group independently substituled by 1-4, such

as one, or two, or three, or four substituents.

As used herein, the tarm "hateroaryl” refers {0 a 5-14 membsared monocyclic- or bicyalic-
or fricyclic-aromatic ring system, having 1 to 8 hetercatoms. Typically, the hetercaryl is
a 5-10 membered ring system (e.g., 5-7 membered monocycle or an 8-10 membered
bicycle) or a 5-7 membered ring system. Typical heteroaryl groups inciude 2- or 3-
thienyl, 2- or 3-furyl, 2- or 3-pyrrolyl, 2-, 4-, or S-imidazolyl, 3-, 4-, or 5 pyrazoiyi, 2-, 4-,
or S-thiazolyl, 3-, 4-, or 5-isothiazolyl, 2-, 4-, or 5-oxazolyl, 3-, 4-, or S-lsoyazolyl, 3- or 5-
1,2, 4-triazolvl, 4- or 5-1,2, 3-triazolyl, tetrazolyl, 2-, 3-, or 4-pyridyl, 3- or 4-pyridazinyl, 3-,
4-, or S-pyrazinyl, 2-pyrazinyl, and 2-, 4-, or 5-pyrimidinyl.

The term “heteroaryl” also refers to a group in which a hetercaromatic ring is fused to
one or more aryl, cycicaliphatic, or heterocyclyl rings, where the radical or point of
attachment is on the heteroaromatic ring. Nonlimiting examples include 1-, 2-, 3-, 5+, 8-,
7-, or 8~ indolizinvl, 1-, 3-, 4~ 5-, 8-, or 7-isoindolyl, 2-, 3-, 4-, 5-, 6-, or 7-indolyi, 2-, 3-, 4-
, B-, 6-, or 7-indazolyl, 2-, 4-, 5-, 6-, 7-, or 8 purinyl, 1-, 2-, 3-, 4~ 6-, 7-, 8-, or &-
quinolizinyl, 2-, 3-, 4-, 8-, 8-, 7-, or 8-quinclivl, 1-, 3-, 4-, 5-, 6~ 7-, or 8-isoquinoliyl, 1-, 4-,
8-, 8-, 7-, or 8-phthalazinyi, 2-, 3-, 4-, 5-, or &-naphthyridinyl, 2-, 3-, 5-, 6-, 7-, or 8-
quinazolinyl, 3-, 4-, 5 8-, 7-, or 8-cinnolinyl, 2-, 4-, 8-, or 7-pteridinvl, 1-, 2-, 3+, 4-, 5+, 8-,
7-, or 8&-4aH carbazolyl, 1-, 2-, 8-, 4-, 5~ 6-, 7-, or 8-carbzaolyl, 1-, 3- 4-, 5-, 6-, 7-, 8-, or
9-carbolinyl, 1-, 2-, 3-, 4, 6-, 7-, 8-, 9-, or 10-phenanthnidinyl, 1- |, 2-, 3-, 4-, 5-, 6-, 7-, &,
or 9-acridinyl, 1-, 2-, 4-, 5-, &-, 7-, 8-, or G-perimidinyl, 2-, 3-, 4-, 5-, 6-, 8-, S-, or 10-
phenathroliny!, 1-, 2-, 3-, 4-, §-, 7-, 8, or S-phenazinyt, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 8-, or 10-
phenothiazinyl, 1-, 2-, 3-, 4~ 6-, 7-, 8-, 8-, or 10-phenoxazinyl, 2-, 3-, 4-, 5-, 6-, or |-, 3-,
4- 5- 8- 7-, 8- 9-, or 10- benzisoginolinyl, 2-, 3-, 4-, or thieno[2,3-blfuranyl, 2-, 3-, -, &-,
7-, 8-, 8-, 10 -, or 11-7H-pyrazino[2 3-clcarbazolyl 2-, 3-, 5-, 6-, or 7-2H- furc{3,2-b}-
pyranyi, 2-, 3-, 4-, 5-, 7-, or 8-3H-pyrido[2,3-d}-0-oxazinyl, 1-, 3-, or 5-1H-pyrazoloi4,3-d}-
oxazolyl, 2-, 4-, or BdH-imidazol4,5-d] thiazolyl, 3-, 5, or 8-pyrazinof2,3-dlpyridazinyt, 2-,
3-, 5, or 6- imidazo{2,1-b] thiazolvl, 1-, 3+, 8-, 7-, 8-, or S-furc[3 4-clcinnolinyl, 1-, 2-, 3-,
4-, 5-, 6-, 8-, 9, 10, or 11-4H-pyridol2, 3-clcarbazolyl, 2-, 3-, 6-, or 7-imidazof1,2-

bl[1,2 4jtriazinyl, 7-benzoibjthienyl, 2-, 4- 5- | &-, or 7-benzoxazolyl, 2-, 4-, 5~ 6-, or 7-
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benzimidazoiyl, 2-, 4-, 4-, 5-, 6-, or 7-benzothiazolyl, 1-, 2-, 4-, 5-, 6-, 7-, 8-, or 9-
benzoxapinyl, 2-, 4-, 5-, 6-, 7-, or 8-benzoxazinyl, 1-, 2-, 3-, 5-, 6-, 7-, &-, 8-, 10-, or 11-
1H-pyrrolo[1,2-bl[2lbenzazapinvl. Typical fused hetercary groups include, but are not
fimited to 2-, 3-, 4-, 5~ 8-, 7-, or 8-quinclinyl, 1-, 3-, 4-, 5-, 6-, 7-, or 8-isoquinoclinyi, 2-, 3-,
4-, 5-, G-, or 7-indolyl, 2-, 3-, 4-, 5-, 6-, or 7-benzolblthienyl, 2- 4-, 5, 6~ or 7-
benzoxazolyi, 2-, 4-, 5-, 6-, or 7-benzimidazolyl, and 2-, 4-, 5-, 6-, or 7-benzothiazolyl.

A substituted heteroaryl is a hetercaryl group containing one or more substituents.

As used herein, the term "aryl” refers to an aromatic hydrocarbon group having 8-20
carbon atoms in the ring portion. Typically, aryl is monocyclic, bicyclic or fricyclic aryl
having 8-20 carbon atoms. Furthermore, the term "aryl” as used herein, refers o an
aromatic substituent which can be a single aromatic ring, or multiple aromatic rings that
are fused together. Non-limiting examples include phenvl, naphthyl or
tetrahydronaphthyl.

A substituted aryl is an aryi group substituted by 1-5 (such as one, or two, or three)
substituents independently selected from the group consisting of hydroxyl, thiol, cyano,
nitro, C-Cy-alkyl, Cy-Cy-alkenyl, C-Cy-atkynyl, Ci-Cy-alkoxy, Ci-Cy-thioalkyl, C-Cy-
alkenyloxy, Ci-Cy-alkynyloxy, halogen, C,-C,-alkylcarbonyi, carboxy, Ci-C,-
alkoxycarbonyl, amino, C,-Cs-alkylamino, di- C4-Cy-alkylamino, C-Cy-
alkylaminocarbonyl, di- Ci-Cy-alkylaminocarbonyl, Ci-Cy-alkylcarbonylaming, Ci-Cy-
alkylcarbonyl{C,-Cy-alkyhamino, sulfonyl, sulfamovl, alkyisulfamoyt, C-Cy-
alkylaminosulfonyl where each of the afore-mentioned hydrocarbon groups {&.g., alkyl,
alkenyl, allkynyl, alkoxy residues) may be further substituted by one or more residues
independently selected at each occurrence from halogen, hydroxyl or C,-C,-alkoxy

groups.

As used herein, the term a pyridin or a pyridyl optionally substituted by hydroxy e.g. 2-
pyridyl, 3-pyridyl, or 4-pyridyl-, refers {o a respective hydroxy-pyridin or hydroxy-pyridyl

and may include its tautomeric form such as a respective pyridone or pyridon-yl.

As used herein the term pyridin or pyridyl optionally substituted by oxo e.g. 2-pyridyl, 3-
pyridvl, or 4-pyridyl-, refers to a respective pyridone or pyridon-yl and may include its

tautomeric form such as a respective hydroxy-pyridin or hydroxy-pyridyl, provided said
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tautomeric form may be obtainable. Pyridin or pyridyi optionally substituted by oxo may

further refer 1o a respective pyridine-N-oxide or pyridyl-N-oxide.

As used herein, the terms “salt” or “salts” refers to an acid addition or base addition salt
of a compound of the invention. "Salis” include in particular “pharmaceutically acceptable
salts”. The term “pharmaceulically acceptable salis” refers to salts thal retain ths
biological effectivensss and properties of the compounds of this invention and, which
typically are not biclogically or otherwise undesirable. In many cases, the compounds of
the present invention are capable of forming acid and/or base salis by virlue of the

presence of amino and/or carboxyl groups or groups similar thereto.

Pharmaceutically acceplable acid addition salts can be formed with inorganic acids and
organic acids, e.g., acstale, aspariate, benzoale, besylale, bromide/hydrobromide,
bicarbonate/carbonate, bisulfate/sulfate, camphorsulfonate, chioride/hydrochioride,
chiortheophylionate, citrate, ethandisulfonate, fumarate, gluceptate, gluconate,
glucuronate, hippurale, hydroiodidefiodide, isothionate, laclate, lactobionate,
laurylsuifaie, malate, maleats, maionate, mandslate, mesylate, mesthylsulphate,
naphthoate, napsylate, nicolinate, nitrate, ocladecanocate, oleate, oxalate, palmitaie,
pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate, polygalacturonate,
propionate, stearate, succinate, sulfosalicylate, lartrate, tosylale and trifluorcacetate
salts.

Inorganic acids from which salis can be derived include, for example, hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like.

Organic acids from which salls can be derived include, for example, acelic acid,
propionic acid, glycolic acid, oxalic acid, maleic acid, malonic acid, succinic acid, fumaric
acid, tartaric acid, cifric acid, benzoic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic  acid, toluenesulfonic acid, sulfosalicylic acid, and the like.
Pharmaceulically accepiable base addilion salts can be formed with inorganic and

organic bases.

inorganic basss from which salts can be derived include, for example, ammonium salis
and metals from columns | to X of the periodic table. In certain embodiments, the salts

are derived from sodium, potassium, ammonium, calcium, magnesium, iron, silver, zing,



WO 2015/181747 PCT/IB2015/053975
23

and copper; particularly suitable salts include ammonium, potassium, sodium, calcium

and magnesium saits.

Organic bases from which salis can be derived include, for example, primary, secondary,
and tertiary amines, substituted amines including naturally occurring substituted amines,
cyclic amines, basic ion exchange resins, and the like. Certain organic amines inciude
isopropylamine, benzathine, cholinate, disthanolamine, disthylamine, lysine, meglumine,

piperazine and tromethamine.

The pharmaceutically acceptable salts of the present invention can be synthesized from
a basic or acidic moiety, by conventional chemical methods. Gensrally, such salts can
be preparsd by reacting free acid forms of these compounds with a stoichiomstric
amount of the appropriate base (such as Na, Ca, My, or K hydroxide, carbonale,
bicarbonate or the like), or by reacting free base forms of these compounds with a
stoichiometric amount of the appropriate acid. Such reactions are typically carried out in
water or in an organic solvent, or in a mixture of the two. Gensrally, use of non-agueous
media like ether, sthyl acelate, sthancl, isopropanoc!, or acetonitrile is desirable, where
practicable. Lisis of additional suitable salis can be found, eg., in "Remingion's
Pharmaceutical Sciences”, 20th ed., Mack Publishing Company, Easion, Pa., (1985},
and in “Handbook of Pharmaceutical Salts: Properties, Selection, and Use” by Stahi and
Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

Any formula given herein is also intended io represent unlabeled forms as well as
isotopically labeled forms of the compounds. Isotopically labeled compounds have
structures depicited by the formulas given herein except that one or more atoms are
replaced by an atom having a selecied atomic mass or mass number. Examples of
isotopes that can be incorporated into compounds of the invention include isolopes of
hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine, and chlorine, such as “H, *H,
e, Be, Mo, N, B e, Mp, g %ol 2 respectively. The invention includes various
isciopically labeled compounds as defined herein, for example those into which
radioactive isotopes, such as *H and "*C, or those into which non-radioactive isotopes,
such as “H and C are present. Such isotopically labeled compounds are useful in
metabolic studies (with 'C), reaction kinetic studies (with, for example H or *H),

detsction or imaging techniques, such as positron emission tomography (PET) or single-
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photon emission computed tomography (SPECT) including drug or substrate tissue
distribution assays, or in radioactive treatment of patients. In particular, an *°F or labeled
compound may be parlicularly desirable for PET or SPECT studies. [sctopically-labeled
compounds of formula (1) can generally be prepared by conventional technigues known
to those skilled in the art or by processes analogous to those described in the
accompanying Examples and Preparations using an appropriate isctopically-labeled

reagents in place of the non-labeled reagent previously employed.

Further, substitution with heavier isotopes, particularly deuterium (e, “H or D) may
afford certain therapeutic advantages resulting from greater metabolic stability, for
example increased in vivo half-life or reduced dosage requirements or an improvement
in therapeutic index. i is undersiood that deuterium in this context is regarded as a
substifuent of a compound of the formula (). The concentration of such a heavier
isotope, specifically deuterium, may be defined by the isotopic enrichment factor. The
term "isotopic enrichment factor” as used herein means the ratio betwaen the isotopic
abundance and the natural abundance of a specified isctope. If a substiluent in a
compound of this inveniion is denoted deuterium, such compound has an isoiopic
enrichment factor for sach designated deuterium atom of at least 3500 (52.5%
deuterium incorporation at each designated deuterium atom), at least 4000 (60%
deuterium incorporation), at least 4500 (87.5% deuterium incorporation), at least 5000
{75% deuterium incorporation}, at least 5500 (82.5% deulerium incorporation), at least
6000 (80% deuterium incorporation), at least 8333.3 (95% deuterium incorporation), at
least 84886.7 (87% deuterium incorporation), at least 8800 (99% deulerium

incorporation), or at least 6633.3 (89.5% deuterium incorporation).

Pharmaceutically acceptable solvales in accordance with the invention include those
wherein the solvent of crystallization may be isotopically substituted, e.g. D0, ds-
acetons, d-DMSC.

Compounds of the invention, i.e. compounds of formula (i) that contain groups capable
of acting as donors and/or acceptors for hydrogen bonds may be capable of forming co-
crystals with suitable co-crystal formers. These co-crystals may be prepared from
compounds of formula (1) by known co-crystal forming procedures. Such procedures

include grinding, heating, co-subliming, co-meliing, or contacling in solution compounds
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of formula (I} with the co-crystal former under crystallization conditions and isolating co-
crystals thereby formed. Suitable co-crystal formers include those described in WO
2004/078163. Hence the invention further provides co-crysials comprising a compound

of formula (1),

As used herein, the term "pharmaceutically acceptable carrier” includes any and all
solvenis, dispersion media, coatings, surfactants, antioxidants, preservatives (e.g.,
antibacterial agents, antifungal agenis), isotonic agenis, absorption delaying agents,
aalis, preservatives, drug stabilizers, binders, excipienis, disiniegration agents,
lubricants, sweetening agents, flavoring agents, dyes, and the like and combinations
thereof, as would be known to those skilled in the art (see, for example, Remington's
Pharmacsutical Sciences, 18th Ed. Mack Printing Company, 19980, pp. 1288-1329).
Except insofar as any conventional carrier is incompatible with the active ingredient, its

use in the therapeutic or pharmaceutical compositions is contemplated.

The term “a therapeutically effective amount” of a compound of the present invention
refers to an amount of the compound of the present inveniion that will elicit the biclogical
or medical response of a subject, for example, reduction or inhibition of an enzyme or a
protein aclivity, or ameliorate symptoms, alleviate conditions, slow or delay disease
progression, or prevent a disease, eic. In one non-limiting embodiment, the term “a
therapeutically effective amount’ refers to the amount of the compound of the prasent
invention thai, when administered to a subjsact, is sffective to {1) al lzast partially
alleviating, inhibiting, preventing and/or ameliorating a condition, or a disorder or a
disease (i) mediated by MALT1, or (ii) associated with MALT1 activity, or (iii}
characterized by activity (normai or abnormal) of MALTT,; or (2) reducing or inhibiting the
activity of MALTT, or {8 reducing or inhibiling the expression of MALTT; or (4) modifving
the protein levels of MALT1. In another non-limiting embodiment, the term “a
therapeutically effective amount” refers to the amount of the compound of the present
invention that, when administered o a cell, or a tissue, or a non-cellular biological
material, or a medium, is effective {0 at least partially reducing or inhibiting the activity of

MALTT,; or reducing or inhibiting the expression of MALT1 partially or complstely.

As used herein, the term “subject” refers to an animal. Typically the animal is &

mammal. A subject also refers to for example, primates {e.g., humans, male or female),
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cows, sheep, goats, horses, dogs, cats, rabbits, rats, mice, fish, birds and the like. In
certain embodiments, the subject is a primate. In yet other embodimentis, the subject is

a human.

As used herein, the term “inhibit”, "inhibition” or “inhibiting” refers to the reduction or
suppression of a given condition, symptom, or disorder, or disease, or a significant

decrsase in the baseline activity of a biclogical activity or process.

As used herein, the term “reat”, “ireating” or "treatment” of any disease or disorder
refers in one embodiment, to ameliorating the disease or disorder (i.e., slowing or
arrssting or reducing the development of the disease or at least ons of the dlinical
symiptoms thereof). in another embodiment “treal”, "reating” or "reatment” refers to
alleviating or ameliorating at least one physical parameter including those which may not
be discemible by the patient. In vet ancther embodiment, “treat”, "treating” or
"treatment” refers to modulating the disease or disorder, either physically, {(s.g.,
stabilization of a discernible symptom), physiologically, (e.g., stabilization of a physical
parameter), or boih. In yet ancther embodiment, “reatl”, "treating” or "ireatment” refers
to preventing or delaying the onset or development or progression of the disease or

disorder.

As used herein, a subject is “in need of” a treatment if such subject would benefit

biclegically, medically or in quality of life from such treatment.

EXn 1

As used herein, the term "a,” "an,” "the” and similar terms used in the coniext of the
present invention (especially in the context of the claims) are to be construed to cover
both the singular and plural unless otherwise indicated herein or clearly contradicted by

the context.

Al methods described herein can be performed in any suitable order unless otherwise
indicated herein or otherwise clearly contradicted by context. The use of any and all
examples, or exemplary language (8.g. "such as”} provided herein is intended merely to
betier lluminate the invention and does not pose a limitation on the scope of the

invention otherwise claimesd.

Any asymmetric alom {(e.g., carbon or the like) of the compound(s) of the present

invention can be present in racemic or enantiomerically enriched, for example the (R)-,
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(5)- or {F.5)- configuration. In certain embodiments, each asymmelric atom has at least
50% enantiomeric excess, at least 60% enantiomeric excess, at least 70% enantiomeric
excess, at least B0% enantiomeric excess, at least 90% enantiomeric excess, at least
95% enantiomeric excess, or ai least 89% enantiomeric excess in the (A or (5)-
configuration. Substituents at atoms with unsaturated double bonds may, if possible, be

present in ¢is- (£)- or frans- (E)- form.

Accordingly, as ussad herein a compound of the present invention can be in the form of
one of the possible isomers, rotamers, atropisomers, tautomers or mixiures thereof, for
example, as substantially pure geometric (¢is or frans) isomers, diastereomers, oplical

isomers (antipodes), racemates or mbdures thersof.

Any resulting mixtures of isomers can be separated on the basis of the physicochemical
differences of the conslituents, into the pure or substantially pure geomeiric or optical
isomers, diastereomers, racemales, for example, by chromatography and/or fractional

crystallization.

Any resulting racemates of final products or intermediates can be resclved into the
optical antipodes by known methods, e.g., by separation of the diastereomeric salts
thereof, obtained with an optically active acid or base, and liberating the optically active
acidic or basic compound. In particular, a basic moiety may thus be employed {o resolve
the compounds of the present invention into their optical antipedes, e.g., by fractional
crystallization of a sall formed with an optically active acid, e.g., tartaric acid, dibenzoyl
tariaric acid, diacetyl tartaric acid, di-O,0-p-loluoyl tartaric acid, mandelic acid, malic
acid or camphor-10-sulfonic acid. Racemic products can also be resolved by chiral
chromatography, €.g., high pressure liquid chromatography (HPLC) using a

chiralstationary phase.

Furthermore, the compounds of the present invention, including their salts, can also be
obtained in the form of their hydrates, or include other solvents used for their
crystallization. The compounds of the present invention may inherently or by design
form solvates with pharmaceutically acceptable solvents (including water), therefore, it is
intended that the invention embrace both solvaied and unsolvated forms. The term
"solvate" refers {0 a molecular complex of a compound of the present invention

(including pharmaceuticaily acceptable salis thereof) with one or more solvent
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molecules. Such solvent moleculss are those commonly used in the pharmaceutical an,
which are known io be innocuous o the recipient, e.g., water, ethanol, and the like. The

term "hydraie” refers {o the complex where the solvent molecule is water.

The compounds of the present invention, including salts, hydrates and solvates thereof,

may inherently or by design form polymorphs.

in another aspect, the present invention provides a pharmaceutical composilion
comprising a compound of the present invention and a pharmaceutically acceptable
carrier. The pharmaceutical composition can be formulated for particular routes of
administration such as oral administration, parenteral administration, and rectal
administration, etc. In addition, the pharmaceutical compositions of the present
invention can be made up in a solid form (including without limitation capsules, tablets,
pills, granules, powders or suppositories), or in a liguid form (including without limitation
solutions, suspensions or emulsions). The pharmaceutical compositions can be
subjected to conventional pharmaceutical operations such as sterilization and/or can
contain convantional inert diluents, lubricating agents, or buffering agents, as well as

adjuvanis, such as preservatives, siabilizers, wetting agents, emulsifiers and buffers, etc.

Typically, the pharmaceutical compositions are tablets or gelatin capsules comprising

the aclive ingredient together with

a) diluents, e.g., lactose, dexirose, sucrose, mannitol, sorbitol, celluiose andfor

glycineg;

b) lubricants, e.g., silica, talcum, stearic acid, its magnesium or calcium salt

and/or polysthylensglycol; for tablets also

¢} binders, e.g., magnesium aluminum sllicate, starch paste, gelatin, tragacanth,
methylceliulose, sodium carboxymethylcellulose and/or polyvinylpyrrolidone; if

desired

d) disintsgrants, e.g., siarches, agar, alginic acid or its sodium sali, or

effervescent mixtures; and/or

e} absorbents, colorants, flavors and sweeteners.
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Tablets may be sither film coated or enteric coated according to methods known in the
art.

Suitable compositions for oral administration include an effective amount of a compound
of the invention in the form of tablets, lozenges, agueous or oily suspensions, dispersible
powders or granules, emulsion, hard or soft capsules, or syrups or elixirs. Compositions
intended for oral use are prepared according to any msthod known in the art for the
manufacture of pharmacsutical compositions and such compositions can contain one or
more agenis selecied from the group consisting of sweetening agents, flavoring agents,
coloring agents and preserving agents in order to provide pharmaceutically elegant and
palatable preparations. Tablets may contain the aclive ingredient in admixiure with
nontoxic pharmaceutically accepiable excipients which are suitable for the manufacturs
of tablets. These excipients are, for example, inert diluents, such as calcium carbonale,
sodium carbonate, lactose, calcium phosphate or sodium phosphate; granulating and
disintegrating agents, for example, corn starch, or alginic acid; binding agents, for
example, starch, gelatin or acacia; and lubricating agents, for example magnesium
stearate, stearic acid or talc. The tablets are uncoaied or coated by known fechniqusas
io delay disintegration and absorption in the gastrointestinal tract and thereby provide a
sustained action over a longer period. For example, a time delay material such as
glyceryl monostearate or glyceryl distearate can be employed. Formulations for oral use
can be prasented as hard gelatin capsules wherein the active ingredisnt is mixed with an
inert scolid diluent, for exampls, calcium carbonate, calcium phosphate or kaslin, or as
soft gelatin capsules wherein the active ingredient is mixed with water or an oil medium,

for example, peanut oil, liquid paraffin or olive oil.

Certain injectable compositions are aqueous isotonic solutions or suspensions, and
suppositories are advantageously prepared from fatly emulsions or suspensions. Said
compositions may be slerilized and/or contain adjuvants, such as preserving, stabilizing,
wetting or emulsifying agents, solution promoters, salis for regulating the osmotic
pressure and/or buffers. In addition, they may aiso contain other therapeutically
valuable substances. Said compositions ars prepared according to conventional mixing,
granulating or coating methods, respectively, and contain about 0.1-75%, or contain

about 1-50%, of the active ingredient.
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Suitable compositions for fransdermal application include an effective amount of a
compound of the invention with a suitable carvier. Carriers suitable for transdermal
delivery include absorbable pharmacologically acceptable solvents to assist passage
through the skin of the host. For example, transdermal devices are in the form of a
bandage comprising a backing member, a reservoir containing the compound optionally
with carriers, optionally a rate coniroliing barrier to deliver the compound of the skin of
the host at a controlled and predetermingd raie over a prolonged period of tims, and

means to secure the device to the skin.

Suitable compositions for topical application, e.g., to the skin and eyes, include agueous
solutions, suspensions, cintments, creams, gels or sprayable formulations, e.g., for
delivery by aerosol or the like. Such topical dslivery systems will in particular be
appropriate for dermal application, e.g., for the treatment of skin cancer, e.g., for
prophylactic use in sun creams, lotions, sprays and the like. They are thus particularly
suited for use in topical, including cosmetic, formulations well-known in the arl. Such
may contain solubilizers, stabilizers, tonicily enhancing agents, buffers and

preservatives.

As used herein a topical application may also periain to an inhalation or to an intranasal
application. They may be conveniently delivered in the form of a dry powder (gither
alone, as a mixture, for example a dry blend with lactoss, or a mixed component particle,
for example with phospholipids) from a dry powder inhaler or an aerosol spray
presentation from a pressurised container, pump, spray, atomizer or nebuliser, with or

without the use of a suitable propellant.

The present invention further provides anhydrous pharmaceutical compositions and
dosage forms comprising the compounds of the present invention as aclive ingredients,

since water may facilitate the degradation of certain compounds.

Anhydrous pharmaceutical compositions and dosage forms of the invention can be
prepared using anhydrous or low moisture containing ingredients and low moisture or
low humidity conditions. An anhydrous pharmacsutical composition may be prepared
and stored such that its anhydrous nature is maintained. Accordingly, anhydrous
compositions are packaged using materials known to prevent exposure 1o water such

that they can be included in suitabie formulary kits. Examples of suitable packaging
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include, but are not limited to, hermetically sealed foils, plastics, unit dose containers (a.

g., vials), blister packs, and strip packs.

The invention further provides pharmaceutical compositions and dosage forms that
comprise one or more agents that reduce the rate by which the compound of the present
invention as an active ingredient will decompose. Such agents, which are referred {o
herein as "stabilizers,” include, but are not limited o, antioxidanis such as ascorbic acid,

pH buffers, or salt buffers, etc.
Synthesis of the compounds of the present invention

The synthesis of the compounds of the invention is performad as cutlined in Scheme 1

O -~

)

N

1) CDI ? © @/j\
o O

E O/ Rz 0
O or ¥ e

N (8]
H Q/ﬁ\ = — Yx GM R, e BB =4 1—<”!\

2 g5 g S B S St
hY
2 . R
Y\OMOH M 1 3

iPrivigCl
HsN
R, © R Pie)
deprotection N DPPA N 2 N""’C
Pt 5 1 et g
N N
4
HoN “’/subst.
for E "’] R, T
axample = A N N
A N g0 T R
e pr [§]
R-MNH2 N
&
{Scheme 1)

Treatment of an activated acid, e.g. activaied as an imidazolid, with the dianion of a
malonate mono-ester provides afier workup B-ketoester 2. Condensation with a C1

equivalent, &.g. dimethylformamide-dimethylacetal or tristhyl orthoformiats, followed by
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cyclo-condensation with aminopyrazoles in an organic solvent like ethanol at elevated
temperature provides the substituted pyrazolo-pyrimidines 3. In case a chiral acid is
used in step 1, depending on the substitution pattern, parial racemization may occur
during the reaction sequence. In this case the final product may be purified o high
enantiomeric purity by chiral chromatography typically as shown for example 119.

Deprotecion of the sster provides acid 4. Curtius rearrangement of acid 4 provides an
intermediate isoccyanate which may be reacted with an appropriate aniline or

aminopyriding in a one pot reaction to form the final products.

The synthesis of aminopyrazoles, like 3-amino-5-chioropyrazole can be conducted as
follows (Scheme 2}

-BuONQ, Cull, O:;N,LCB'
N HC! H HNO3, Ac20 E
N NH; o N cl R N“N
J . W/ = \
ACN, 0°C ACOH, 0°C
8 7 g C
9 N Fe, NH4CH
{oluene, 110°C O*NﬁH ' . HoM KNNNH
oo = J—
Cl EtOH, 50°C -
g 10
{(Scheme 2)

Treatment of aminopyrazole under Sandmeyer conditions provides 3-chloropyrazole.
Nitration provides the N-nitropyrazole, which upon heating rearranges {o the desired 3-
chiore-S-nitropyrazole. Reduction of the nitro group, using iron, fin or tin chioride finally

provides the desired 3-amino-5-chioropyrazole 10.

Anilines and aminopyridines used in this invention can be prepared using the following

route:
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D.;‘N"‘ Ry R Nu OgN S R SnorfFe 2 E Y
| e | P e P

A/ i Na 47 Nu A MNu
i1 12 13

A=N,C
{Scheme 3)

A substituled para-nitro-chiorobenzens or p-nitrochloropyridine is treated with a
nucleophile in an inert solvent like DMF, io give the substitution product 12. The
nucleophile in this case can be deprotonated alcohols, amines, lactams or heterocycles,
e.g. the anion of 1,2,3 triazole. Finally reduction of the nitro substituent using tin or iron

in acidic meadia provides the desired aminophenyl- or aminopyridyl-derivatives 13.

Alternatively, anilines or aminopyridines can be prepared via Curtius rearrangement of
suitable aryl acids (Scheme 4):

O Oa. 0
R DPPA \\':T/ H HoN oy R
o §\ 2 HN i,\ R 3. | P
5 AR
KR ar
14 15 18
A=CN
{(Scheme 4)

Treatment of acid 14 with diphenyl phosphoryl azide and base in t-butanol provides the
t-butoxy-carbonyl-protected amino compound 13, which can be deprotected under acidic
conditions using HCl or TFA {o give the dasired aniline/aminopyridine 16.

Certain aminopyridines and anilines can be prepared by palladium-catalyzed coupling of

an aryl halide with a boronic acid according o Scheme 5:
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Pyridoneas of this invention are generally prepared via alkylation of hydroxypyridines

(Schems 6}
o
SN R
0’ / § R
I
0 O
LN R F-Hal R
S il S 20
5 I
HO™ N K,COs \
o
19 N R
OF T o
5y
oW
R 22
(Scheme 6)

Treatment of a hydroxypyridine 19 with base, e.g.

8norFe HuN & R
B Lr
G BEE"J
R
21
SnorFe HoN & R
B £r
Xy,
i.;} N
24 23

potassium carbonate and an

alkylhalids lgads io the formation of the pyridone 20 and the alkoxypyridine 22

Depending on the substitulion pattern of the reaclants selectivity towards one or the

other reaclion product can be achieved. After separation of the products, esach

compound can be reduced using standard iron or tin mediated reduction methods {o

provide the aminopyridones 21, as well as the aminc-alkoxypridines 23.

Experimental Section

Abbreviations

Ac,O acetic anhydride
AcOEL ethyl acetale
AcOH acetic acid

Boc,C di-tert-buty! dicarbonate
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Buli
CaCly
CCly
CDi
CHCly
CH;CN
CO,
CS:COg

DAST
DCE
DCM
DMF
DMSO
DRPA
ELO
EiN
EtOH

HCH
hept.
H.G
H.S0,
HCHO
HCGOH
HNC,
HPLC
HY
iPrOoH
Is7T
KOO,
KNG,
KOH
LDA
LiAlH,
LiCi
LIOH
mCFBA
Mel
MeOH
Mﬂ@g
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broad singuiet
n-Butyllithium

calcium chioride

carbon tetrachioride
carbonyldiimidazole
chloroform

acetonitriie

carbon dioxide

cesium carbonate

dublett

diethylaminoe sulfurtriflucride
1,2-dichioroethane
dichloromethane
dimethylformamide
dimethyisuifoxyde

diphenyi phosphoryi azide
diethylether

tristhylamine

athanal

hour

hydrochloric acid

hepteit

water

sulfuric acid

formaldehyde

formic acid

nitric acid

High Performance Liquid Chromatography
high vacuum

isopropanol

International Sorbent Technology (supplier)
potassium carbonats
potassium nitroperoxous acid
potassium hydroxyde
lithium diisopropylamide
fithium aluminium hydride
lithium chioride

lithium hydroxide
meta-chloroperbenzoic acid
methyl iodide

methanol

manganese dioxide
multiplett

molar
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rin ninute

M normal

MNaBH, sodium borohydride

NaBH(OAC), sodium triacetoxyborohydride

Na.CO4 sodium carbonate

REPSION sodium sulfate

NaH sodium hydridse

NaHCO, sodium bicarbonate

NalO, sodium periodate

NaOH sodium hydroxyde

NH.CI ammonium chioride

NMR Nuclear Magnetic Resonance

Pd/C palladium on charcoal

PdCi.{PPhs), bis(triphenylphosphine)palladium(li) dichloride

Pd.(dba)s tris{dibenzylideneacetone)dipailadium(®)

Pd(PPhs)s tetrakis({triphenyiphospine)palladium(()

pTsOH para-toluensasulfonic acid

e quadruplett

RT room temperature

Rt retention time

5 singulet

SFC supercritical fluid chromatography

£ triplett

TBME tert-butylmethy! ether

iBuOH tert-butanol

TBAF tetrabutviammonium fluoride

TFA triflucroacetic acid

THF tetrahydrofuran

UPLC Ulira Performance Liguid Chromatography

XantPhos 4 5-bis{diphenylphosphing)-9,8-dimethylxanthene

Analvtical methods

(P Methods

Method B1: Fast 4 . Waters UPLC; column: Acquity HSE T2 1.8 pm, 2.1*50 mm, at
60°C, Eluent A; HO + 0.05 % HCOOH + 3.75 mM ammonium acetate, B: CH;CN + 0.04
% HCOOH, Gradient: 1010 95 % B in 1.5 min, Flow: 1 mi/min.

Method B2: Method LCMS_2 MIN_FINAL_ANALYSIS: Waters UPLC; column: Acquily
HSS T3, 1.8 wm, 2.1%50 mm, at 60°C, Eluent A: HO + 0.05 % HCOOH + 3.75 mM
ammonium acetate, B: CHiCN + 0.04 % HCOOH, Gradient: 5% to 98% B in 1.4 min,
Flow: 1 mi/min.
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Method B3: Method LCMS_2 MIN_MONITORING: Waters UPLC, column: Ascentis
Expresse C18 2.1 x 30 mm, 2.7 wm, at 80°C, Eluent A: H, O + 0.05 % TFA, B: CHyCN +
0.04 % TFA, Gradient: 2% 10 88% B in 1.4 min, Flow: 1 mi/min.

Method B4: Method LOCMS_SHORT. Waters UPLC; column: Acquity UPLC BEH CA18,
2.4x50 mm, 1.7 pm, at 35°C, Eluent A: HO + 0.1 % TFA, B CH:CN + 0.1 % TFA,
Gradient: 5% to 100% B in 1.5 min, Flow: 0.6 mi/min.

Method B5: Method LCMS_2 MIN_POLAR: Waters UPLC; column: Acquity HSS T3, 1.8
um, 2.9°50 mm, at 50°C, Eluent A: H.O + 0.05 % HCOOCH + 375 mM ammonium
acetate, B: CHCN + 0.04 % HCOOH, Gradient: 2% 1o 98% B in 1.4 min, Filow: 1.2
mi/min.

Method B6: Method LOMS_SPECTRA: Waters UPLC,; column: Acguity HSS T3, 1.8 um,
2.1*50 mm, at 50°C, Eluent A: HO + 0.05 % HCOOH + 3.75 mM ammonium acetate, B:
CHLCN + 8.04 % HCOOH, Gradient: 3% 1o 98% B in 1.4 min, Flow: 1.2 mifmin.

Method B7: Method LCMS_10_MIN: Waters UPLC Acquity, column: Acquity HSS T3,
1.8 um, 2.1°50mm, at 60°C, Eluent A: HO + 0.05 % HCOOH + 3.75 mM ammonium
acetate, B: CHCN + 0.04 % HCOOH, Gradient: 5% o 88% B in 9.4 min, Flow: 1 mi/imin.

HEPLC Methods

Method C1: HPLC Acid QC: Waters X-Bridge C18, 2.5 um, 3*50 mm, at 40°C, Eluent A
H.O + 0.1% TFA; B: CHaCN +0.1% TFA. Gradient 10 {o 98% B in 8.6 min hold 1.4 min,
Fliow: 1.4 mi/min.

Method C2: Fast acid: Waters X-Bridge C18, 2.5 um, 3*30 mm, at 40°C, Eluent A: water
+ 0.1% TFA; B: CHCN+0.1% TFA. Gradient 10 to 98% B in 3 min hold 0.5 min, Flow:
1.4 mifmin.

GOMS Method

Method D1. Gaschromatograph Finnigan Focus GC (Thermo Electron Corporation)
Single Quadrupole Mass Analyzer, El, column Zebron ZB-5ms, 18mm, 0.25 mm 1D,
0.25 um film thickness, 5% polysilarylene, 95% polydimethyisiloxane.

Freparative Methods

Method A1 HPLC, Waters Sunfire C18 QBD, 5 um, 30%100mm, Eluent A: H0+0.1%
TFA, B: CH,CN +0.1% TFA.

Method AZ: HPLC, Waters X-Bridge C18 OBD, 5 um, 30*100mm, Eluent A: HO+7.3mi
NH.OH, B: CHCN+7.3mM NH,OH.

Method A3 Macherey-Nagel Nucleosd 100-10 C18, & wm, 40%250mm, Elusnt A
H.O+0.1% TFA, B: CH;CN +0.1% TFA.

Method A4: HPLC, Waters X-Bridge C18 OBD, 10 ym, 197150mm, Eluent A: H0, B
CHLCM.

Method AS: Thar SFC 200, elution with CO; / MeOH with one of the following columns:



WO 2015/181747 PCT/IB2015/053975
38

Princenton PPU 250x30 mm, 1004, 5 um,
Princenton 4-EP 250x30 mm, 60A, 5 um,
Reprosil diNH, 250x30 mm, 1004, 5 um,
Princenton Silica 250x30 mm, 80A, 5 um,
Waters Atlantis Hilic Silica 250x30 mm, 5 um.

Part A: Synthesis of aminopyrazoies

Al: S-chlorg-1H-pyrazol-3-amine

ﬁ MNH2 2 ﬁ o EG‘? i g C @ ﬁ Cl
N - e TNO e - [ B N - N
& & O ) o
Ot Hoh

W

a) S-chloro-1H-pyrazole

To a solution of 1H-pyrazol-S-amine (23.6 g, 284 mmol) in CHCN (1 L) under a
nitrogen atmosphere were added HCI (140 mi, 1420 mmol, 32%) and copper chioride
(56.3 g, 568 mmol) at 0°C. Isopentyl nitrite (80 mi, 568 mmol) was added at 0°C and the
mixture was stirred at 0°C for 2 days. Isopentyl nitrite (20 mi, 0.5 eq) was added and the
mixiure was stirred at RT for another 5.5 days. The reaction mixture was siowly poured
into ammonium hydroxide (1 L, 25%) and extracted with AcOEL The organic phase was
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separated and the agusous phase was extracted with AcCOEL The combined organic
layers were washed with brine, dried over Na,S0, and concentrated. The crude product
was purified by silica gel column chromatography (hexane / TBME from 1.0 to 4:6) o
afford S-chioro-1H-pyrazole. Miz = 103/105 [M+H]+, Rt = 0.48 min (UPLC Method B2),
TH NMR (800 MHz, DMSO-d,) : 8 ppm: 13.00 (bs, 1H), 7.78 (1, 1H), 6.28 (1, 1H), isoamyl
alcohol 1 4.28 (4, 1H), 3.41 (g, 2H), 1.30 {(q, 2H), 0.85 (d, 6H).

B 5-chloro-1-nitro-1H-pyrazole

To a solution of 5-chloro-1H-pyrazole (3.88 g, 35.2 mmol) in AcOH (510 mi, 89 mmol)
was added at 0°C dropwise 90% agueous HNQG; {(5.10 mi, 35.2 mmol) and the reaction
mixiure was stirred at 0°C for 2h. AcC {(12.92 mi, 137 mmcl) was then added dropwise.
The mixture was stirred at RT for 4h. The mixture was poured into ice-water and AcOEL
and Na,CO,; (33.6 g, 317 mmol) were added. The organic phase was separated and the
aquecus phase was exiracted with AcCEL The combined organic layers were washed
with agquecus saturated NaHCO; and brine, dried over Na,80, and concenirated {o
afford 5-chloro-1-nitro~-1H-pyrazole. Miz = 146/148 [M-H}-, Rt = 0.71 min (UPLC Method
B2), 'H NMR (400 MHz, DMSO-d,) - 5 ppm: 8.91 (d, 1H), 6.90 (d, 1H).

¢y S-chioro-3-nitro-1H-pyrazole

In an auloclave, 5-chloro-1t-nitro-1H-pyrazole (5,44 ¢, 35.0 mmol) was dissolved in dry
anisole (¥0 mi} and the reacior was sealed. The mixiure was heated at 140°C for 168 h.
The mixiure was cooled down, filtered and the filtrale was evaporaied to dryness. To the
residue was added hexane and the suspension was sonicated and iriturated. The
precipitate was filered and rinsed with hexane to afford 5-chloro-3-nitro-1H-pyrazole.
Miz = 146/148 [M-H]}-, Rt = 0.60 min (UPLC Method B2), 'H NMR (400 MHz, DMSO-dg)
& ppm: 7.29 (s, 1H).

d) 5-chioro-1H-pyrazel-3-amine

To a solution of 5-chioro-3-nitro-1H-pyrazole (4.345 g, 29.2 mmol) in MeQGH (389 mi)
was added carefully at RT 32% aqueous HCI (57.3 mi, 583 mmol). After cooling 1o 0°C,
SnCl; (27.6 g, 146 mmol) was added portionwise and the reaction mixture was stirred at
RT overnight. The solvent was evaporaied to dryness, the residus was diluted with ethyi
acetate and 30% ag. NaQH solution was added until the pH became basic. After cooling
fo 0°C overnight, the salls were filtered off through a pad of celite and the cake was
rinsed with AcOEt and water. The organic phase was separated and the agqueous phase
was extracted with AcOEL The combined organic layers were washed with brine, dried
over Na,S0,, filtered and concentrated under vacuum o dryness to afford 5-chloro-1H-
pyrazol-3-amine. Mfz = 118/120 [M+H}+, Rt = 0.36 min (UPLC Method B2), 'H NMR
{600 MHz, DMSO-ds) 1 5 ppm: 11.54 (s, 1H), 5.25 (s, 2H)}, 5.20 (s, 1H).
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Part B: Synthesis of carboxvlic acid compounds

B1: (B)-2-methoxy-3-methyibutanocic acid

GH

o] [e) o) O
/J\/u\ a) )\/J\ B} M % )v“\
8 iR i Ry e e E Ty T " “OH
G L s & O

a) (Ry»-benzyl 2-hydroxy-3-methyvibutancate

To D-alpha-hydroxyisovaleric acid (5 g, 42.3 mmel) in DMF (50 mi) were added
benzylbromide (6.00 mi, 50.8 mmol) and DBU (8.38 mi, 42.3 mmol) and the reaction
mixiure was stirred for 64h at RT. The solvent was evaporated and the residue was
taken up in AcOEtwater. The organic phase was dried over Na,SQ,, fillered and
evaporated. The crude product was purified by flash column chromatography on silica
gel (cyclohexane/AcOEL 1/0 to 9/1) to afford (R)-benzyl Z-hydroxy-3-msthylbulanoale.
M/z = 209 [M+H]+, Rt = 0.95 min (UPLC Method B2), "H NMR (400 MHz, DMSO-d;) &
ppm: 7.46-7.29 {m, 5H), 535 (d, 1H), 5.14 (d, 2H), 3.87 (dd, 1H), 2.00-1.90 {(m, 1H), 0.88
{d, 3H), 0.82 (d, 3H).

by (Ry-benzyl Z-methoxy-3-methvibutanoate

To (R)-benzyl 2-hydroxy-3-methytbuianocate (7.8 g, 37.5 mmob in THF (150 mi} at -
20°C was added NaH (1.80 g, 44.9 mmol, 80% oil dispersion) and the mixiure was
warmed o RT over 30 min. After cooling to 0°C, dimethvisulfate (4.26 mi, 44.9 mmol)
was added and the reaction mixiure was stirred at RT for 117h. The mixiure was
guenched with BN, acidified with 1N HCI, the agusous phase was extracied with TBME
and the organic phase washed with brine, dried over Nay,50Q,, filered and evaporated.
The residue was purified by flash column chromatography on silica gel {cyclohexane/
AcOEL 1/0 o 9/1) to afford (R)-benzyi 2-methoxy-3-methylbutanoate.

Miz = 223 [M+H}+, Rt = 1.15 min (UPLC Method B2), 'H NMR (400 MHz, DMSO-d;) &
7.47-7.30 {(m, 5H), 5.26-5.10 (m, 2H), 3.63 {d, 1H), 3.27 (s, 3H}, 2.05-1.80 (m, 1H), 0.88
{d, 3H), 0.84 (d, 3H).

c) {Ri-Z2-methoxy-3-methyibutanoic acid

To (R)-benzyl 2-methoxy-3-methylbutanoate (3.4 g, 15.30 mmol) in AcOEL (100 mi) was
added Pd/C (0.81 g, 10% Pd). The mixture was purged with Hy-gas and the suspension
was stirred for 3h at RT. The reaction mixture was filtered, washed with AcOEL and the
solvent was evaporated io afford (R)-Z-methoxy-3-methylbutanoic acid. M/z = 133
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[M+H}+, Rt = 0.54 min (UPLC Method B2), 'H NMR (400 MHz, DMSO-dk) 8 ppm: 12.63
(s, 1H), 3.45 (d, 1H), 3.27 (s, 3H), 2.00-1.90 (m, 1H), 0.91 (d, 3H), 0.87 (d, 3H).

B2: (Si-2-methoxy-3-methyibutanocic acid

'}
/L\ﬁk()}-i

e

{(8)-2-methoxy-3-methylbutancic acid was prepared analogously as described in
procedure B1  using L-alpha-hydroxyisovaleric  acid  instead of D-alpha-
hydroxyisovaleric acid. 'H NMR (400 MHz, DMSO-d;) & ppm: 12.6 (s, 1H}, 3.46 (d, 1H),
3.27 (s, 3H), 1.95 (did, 1H), 0.91 (d, 3H), 0.87 (d, 3H).

B3: (Si-2-(2-methoxvethoxvipropaneic acid

O
“\/ﬁ\QH —p \Q/\\/O

Br

0
OH

To a suspension of NaH (3.19 g, 80 mmol, 80% oil dispersion) in DMF (60 mi) at 0 °C
was added 2-mesthoxysthanol (2.75 mi, 34.8 mmol}. After 30 min, (R)}-2-bromopropancic
acid (1.5 mi, 16.6 mmol) was added and the reaction mixture was stirred for 1h at RT.
The mixiure was quenched with waler, concentrated and extracted with AcOEL The
organic phase was dried over Na,S0Q,, filered and concentrated to afford (8)-2-(2-
methoxyethoxy)propanoic acid. 'H NMR (400 MHz, DMSO-d:) 5 ppm: 12.56 (bs, 1H),
3.92 (g, 1H), 3.66-3.57 (m, 1H}, 3.50-3.40 (m, 4H), 3.24 (s, 3H), 1.26 (d, 3H).

In analogy the following acids were prepared:

Name Structure Analvtical data
B4: (R)-2-(2- o H NMR (400 MHz, DMSO-
methoxyethoxy)propanocic acid o iy © ppm: 12.60 (bs, 1H),
o OH P
3.81 (g, 1H), 3.65-3.57 (m,

1H), 3.49-3.39 (m, 3H), 3.24
(s, 3H), 1.25 (d, 3H).

BS: (85)y-2-(2- H NMR (400 MHz, DMSO-
{(dimethylamino)ethoxy)propanoic o ey & ppm: 3.79-3.70 (m, 2H),
acid TN v on 3.50.352 (m, 1H), 3.00-2.81
{m, 2H}, 2.57 (s, 8H), 1.21 {d,
3H).
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B&: (8)-2-((R)-2- o H NMR (400 MHz, DMSO-
methoxypropoxy)propancic acid MGH sy & ppm: 3.82 (g, 1H), 3.51-
H 3.38 (m, 2H), 3.30-3.25 (m,
o

o 1H), 3.24 (s, 3H), 1.26 (d,

3H), 1.05 (d, 3H).
B7. (8)-2-({{R)-tetrahydrofuran-3- H NMR (400 MHz, DMSO-
yhoxypropanoic acid i;\ o iy © ppm: 12.58 (bs, 1H),
418 (m, 1H), 4.00 {m, 1H),

3.75-3.59 (m, 4H), 1.87 (m,
1H), 1.69 (dd, 1H), 1.25 (d,
3H).

B8 (8)-2-(((8)-tetrahydrofuran-3-
vijoxypropancic acid

H NMR (400 MHz, DMSO-
dsy & ppm: 12.60 (bs, 1H),
422 (m, 1H), 3.96 (m, 1H),
3.76-3.57 (m, 4H), 1.86 (m,
1H), 1.69 (m, 1H), 1.24 (d,
3H).

B (8)-2-(((8)-tetrahydrofuran-3-

"H NMR (400 MHz, DMSO-

yiimethoxy)propancic acid 0’::],% o di} D ppm: 12.48 (bs, 1H),
(i)//;k 3.93 (m, 2H), 3.70 (g, 1H),
OH 3.60 (m, 1H), 3.44 (m, 1H),
' 1.88-1.73 {m, 4H}, 1.53 (m,
M), 1.25 (d, 3H).
B10: (8)-2-{{{R}-tstrahydrofuran- "H NMR (400 MHz, DMSO-
3-yhymethoxy)propanoic acid 4 dsy & ppm: 12.50 (bs, 1H),
Q/}/?f\ 3.96-3.87 (m, 2H), 3.71 (g,
[ 1H), 3.59 (g, 1H), 3.47 (m,
iH), 1.85-1.75 (m, 4H), 1.58
{rm, 1H), 1.25 (d, 3H).
B1i1: 2.3-dimethoxypropangic acid
AY

H

N\ N
o ) 0
;‘F}%O _....f.......}.. HD%{) ________

--------- =

n \GHO

¢} N

o O

Q G
A

a) methyl 2 3-dihydroxvoropanoaie

A solution of methyl 2,2-dimethyl-1,3-dioxolans-4-carboxylate (3 mi, 20.7 mmol) and 1N
HCH (25.9 mi, 25.9 mmol) in MeOH {40 mi) at RT was stirred for 20h. The reaction
mixture was exiracted with AcOEL, the aqueous phase was exiracted with 2-
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methyltetrahydrofuran, the combined organic phasss were dried over Na,S0,, filtered
and concentrated to afford methyl 2,3-dihydroxypropanoate. 'H NMR (400 MHz, DMSO-
oy B ppr: 538 (d, 1H), 4.82 (1, 1H), 4.08-4.03 {m, 1H), 3.62 (s, 3H), 3.57-3.52 (m, 2H).

b)Y methyl 2 3-dimethoxypropancate

A solution of methyl 2 3-dihyvdroxypropanocate {800 myg, 4.18 mmol), methyl iodide (5.21
mi, 83 mmol) and siiver oxide {8.65 g, 41.6 mmoi} in DCM (10 mi) was slirred overnight
at RT. Water was added and the midure was exiracted with AcOEtL, dried over Na,S0,,
filtered and concentrated. The residue was purified by flash column chromatography on
silica gel (cyclohexane/AcOEt 1/0 to O/1) to afford methyl 2,3-dimethoxypropanocate. 'H
NAMR (400 MHz, DMSO-ds) d ppm: 4.02 {dd, 1H), 3.87 (d, 3H), 3.60-3.51 (m, 2H), 3.30
(s, 3H), 3.24 (s, 3H).

c) 2 3-dimethoxypropanoic acid

To a solution of methyl 2, 3-dimethoxypropanocate (190 mg, 1.28 mmol) in THF 3 mi)
was added NaCH (0.66 mi, 1.82 mmol}. The reaction midure was stirred overnight at
RT. 1N HCI was added to adjust the pH to 2-3. The mixiure was exiracted with AcOEL,
dried over Na,SQ,, filtered and concentrated to afford 2,3-dimethoxypropanoic acid. 'H
NMR {400 MHz, DMSO-d;) & ppm: 12.74 (bs, 1H), 3.89 (dd, 1H), 3.58-3.50 (m, 2H), 3.28
(s, 3H), 3.24 (s, 3H}.

B12: 2.4-dimethoxvbutanocic acid

O (o] 8]
O O i
O
e

a) I-methoxydihvdrofuran-2{3H-one

A solution of alpha-hydroxy-butyrolacione (1.33 g, 13.03 mmol), methyl iodide (815 mi,
138 mmob and silver oxide (8.7 ¢, 41.8 mmol) in dry CHCI; (43.4 mi} was stired at
63°C for 3h in absence of light. The reaction mixture was cooled and filtered over a celile
pad and the filtrate was concentrated to afford 3-methoxydihydrofuran-2(3H)-one. 'H
NAMR (400 MHz, DMSO-d;) 8 ppm: 4.31 (idd, 1H), 4.24-4.14 (m, 2H), 3.41 (d, 3H), 2.55-
2.45 (m, 1H), 2.12-2.01 {m, 1H).

b} 2. 4-dimethoxybuianoic acid

H,50, (0.022 mi, 0.413 mmol) was added to a stirred solution of 3-methoxydihydrofuran-
2{(3H»-one (1.6 g, 13.78 mmol} and trimethylorthoformate (2.92 g, 27.6 mmol} in MeQOH
(10 mi). The mixture was stirred at 50°C ovemight. After cooling 1o RT, the reaction
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mixiure was evaporated. The residue was dissolved in THF (28.3 mi), 2M aguecus LiOH
{8.50 mil, 17.0 mmol) was added and the reaction mixiure was stirred at RT for 48h.
Water and AcOEt were added. The separated agueous phase was acidified with 1N HCI
to pH=1, exdracted with AcOEt and the organic phase was dried over a phase separator
cartridge (IST) and evaporated to afford 2,4-dimethoxybutanoic acid. 'H NMR (400 MHz,
DMSO-c6) & ppm: 3.74 {(dd, 1H), 3.45-3.30 {m, 2H), 3.25 (s, 3H), 3.21 (s, 3H), 1.94-1.83
{m, 1H), 1.81-1.89 {m, 1H).

B13: 5-methvitetrahvdrofuran-2-carboxyvlic acid

O - OH
e
~0 O o] [

To 5-methyi-2-furcic acid (2.15 g, 16.54 mmol) in AcOE (150 miy was added Pd/C
{0.880 ¢). The suspension was stirred for 4h at RT under H; aimosphers. The reaction
mixture was filtered, washed with AcOEt and the filirate was svaporated to afford 5-
methyltetrahydrofuran-2-carboxylic acid. "H NMR (400 MHz, DMSO-ds) § ppm: 12.50 (s,
1H), 4.26 (dd, 1H), 4.01 {dp, 1H), 2.19-2.11 (m, 1H), 2.02-1.91 {m, 2H), 1.46-1.35 (m,
1H), 1.20 (d, 3H).

B14: 2-methoxy-2-(letrahvdro-2H-pyran-4-vhacetic acid

a) 1-etrahvdro-Z2H-pvran-4-yhorop-2-en-1-ol

To a solution of fetrahydro-2H-pyran-4-carbaldehyde (5.0 g, 43.8 mmol) in THF (146 mi)
at -73°C was added dropwise 1N vinyimagnesium bromide in THF {82.6 mi, 52.6 mmol).
The reaction mixture was stirred at -78°C for 3h and guenched with saturated aqueous
NH.Cl. The midure was exiracted with ACOEL, the organic laver was dried over a phase
separaior cartridge (58T) and evaporated. The residus was purified by flash
chromatography on silica gel (cyclohexane/AcOEL 1/0 to 1/1) to afford 1-(letrahydro-2H-
pyran-4-yhprop-2-en-1-ol. 'H NMR (400 MHz, DMSO-d;) 8§ ppm: 5.86-5.77 (m, 1H),
5.19-5.03 (m, 2H), 4.75 (d, 1H), 3.90-3.80 (m, 2H), 3.69 (tdi, 1H), 3.23 {ddd, 2H), 1.63
(ddg, 1H), 1.55-1.42 (m, 2H), 1.32-1.21 (m, 2H).

by 4-(i-methoxyallyDietrahydro-2H-pyran

To 1-{teirahydro-2H-pyran-d-yliprop-2-en-1-of (4.83 g, 34.7 mmoly in THF 217 ml) at -
78°C was added NaH (2.77 g, 88.3 mmol} over 30 min and the mixture was stired at RT
for 30 min. After cooling to 0°C, dimethyl sulfate (6.62 ml, 89.3 mmol) was added and
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the reaction mixiure was stirred at RT overnight. EN (8.66 mi, 88.3 mmol) was added,
the mixture was acidified with 4N HC! and extracted with Ef,0O. The organic phase was
dried over a phase separator cariridge (IST) and evaporated. The residue was purified
by flash chromatography on silica gel {(cyclohexane/AcOEL 10 to 7/3) o afford 4-(1-
methoxyallylitetrahydro-2H-pyran. "H NMR (400 MHz, DMSO-d;) 8 ppm: 5.63 (ddd, 1H),
5.33-5.16 {m, 2H), 3.90-3.78 (m, 2H), 3.39-3.21 (m, 3H), 3.17 (s, 3H), 1.70-1.57 (m, 2H),
1.44 (dt, 1H), 1.28-1.12 (m, 2H).

¢) Z-methoxy-2-(etrahvdro-2H-pyran-d-yvhacetic acid

To 4-{1-methoxyallyiietrahydro-2H-pyran (1 g, 6.40 mmol) in CCL, (12.8 mb), CH,CN
(12.8 mi}), water (17.1 ml} were added NalQ, (5.20 g, 24.32 mmol) and ruthenium
trichloride (0.027 g, 0.13 mmol). The suspension was stirred at RT for 2h. The solid was
removed by filiration, rinsed with CHCl;, the filtrale was exiracted with CHCI;, the
organic phase was dried over a phase separator carlridge (IST) and evaporaied. The
residue was diluted in DCM, filtered through a pad of celite and evaporated to afford 2-
methoxy-2-(tetrahydro-2H-pyran-4-yDacetic acid. 'H NMR (400 MHz, DMSO-d;) & ppm:
12.70 (s, 1H), 3.88-3.80 (m, 2H), 3.52 (d, 1H}, 3.28-3.20 (m, 2H), 3.17 (s, 3H), 1.92-1.82
{m, 1H), 1.41 {dddd, 4H).

B15: 1-(dimethylaminolcyclopropanecarboxylic acid

o] p O
E-E2N25LDH B e T /Nzg “OH

To 1-aminocyclopropanecarboxvlic acid (5.2g, 489 mmol) were added 37%
formaldehyde in HO (10 mi, 134 mmol) and dropwise formic acid {13 mi, 332 mmol).
After 2h of stirring at reflux and cooling to RT, 37% ag. HCH{E mi, 58.6 mmol} was added
and the mixiure was concentrated. The residue was treated with MeOH (3 mi) and ELO
(20 mi), the suspension was filtered and the solid was dried under vacuum to afford 1-
(dimethylamino)cyclopropanecarboxylic acid. 'H NMR (400 MHz, DMSO-dy) 8 ppm: 2.92
{s, 8H), 1.70 (1, 2H), 1.45 (t, 2H).

B16; 2-(msthoxymethylitetrahvdrofuran-2-carboxylic acid

(o)
: Q
g)véo a) (Oq\/‘\c)/\mki}w g /I{LOH
h 7 ?

a) ethvil 2-{methoxyrmethyetrahvdrofuran-2-carboxviate
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To a solution of diisopropylamine {5.83 mi, 41.6 mmol) in THF (173 mi) at -78°C was
added dropwise 10 M Bulli in Hexane (4.16 mi, 41.6 mmol). The solution was stirred at -
78°C for 2h. To this freshly prepared solution of LDA at -78 °C was added dropwise a
solution of (8)-ethyl tetrahydrofuran-2-carboxylate (5.0 g, 34.7 mmol) in THF (173 mi).
The reaction mixiure was stirred at -78°C for 1.5h. Then, chioro{methoxy)methane (2.90
mi, 38.1 mmol} was added dropwise, reaction mixture was allowed to warm up to RT and
stirred for 24h. The mbdure was qusnched with saturated aquesus NH,C and exiracted
twice with AcOEt The organic layer was dried over a phase separator carlridge (IST)
and evaporated. The crude material was purified by flash chromaltography on silica gel
{cyclohexane/AcOEY 1/0 to 1/3) to afford sthyl 2-(methoxymsthybhietrahydrofuran-2-
carboxylate. 'H NMR (400 MHz, DMSO-ds) & ppm: 4.08 (m, 2H), 3.80 {m, 2H), 3.59 (d,
1H), 3.40 (d, 1H), 3.25 (s, 3H), 1.82 {m, 4H), 1.18 {m, 3H).

b} 2-(methoxymethyDietrahydrofuran-2-carboxylic acid

To a solution of ethyl 2-(methoxymethyDietrahydrofuran-2-carboxylate (3.72 g, 18.8
mmol) in THF (4.4 ml) / MeOH (24.7 mlY water (24.7 mi) was added LIOH monochydrate
(0.91 g, 21.7 mmol). The reaction mixture was stirred at RT for 2.5h. The mixiure was
evaporated, the residus taken-up in ACOEt and acidified with 1M aqueous HCI Phases
wers separated and the aqueous layer was exiractsd with AcOEL The combined organic
layers were dried over a phase separator cartridge (IST) and evaporaled to afford 2-
(methoxymethybtetrahydrofuran-2-carboxylic acid. "H NMR (400 MHz, DMSO-d;) 8§ ppm:
12.40 (bs, 1H), 3.83-3.76 (m, 2H), 3.58 (d, 1H), 3.38 (d, 1H), 3.25 (s, 3H), 1.87-1.76 (m,
4H).

Part C: Synihesis of beta-kelgesters

C1: (Srteri-butvl 4-methoxy-3-oxopeniancate

HG% O )\\OMQH — %QWQ\

To a solution of (S}-2-methoxypropanocic acid (10.0 g, 96 mmol) in THF 200 mh at ¢ °C
was added CDI (17.13 g, 106 mmol) and the reaction mixiure was stirred at RT for 3h. In
a separats flask, to a solution of 3-(ert-butoxy)-3-oxopropanocic acid (22.2 mi, 144 mmol)
in THF (200 mi) at 0 °C was added dropwise 2M isopropvimagnesium chioride in THF
{138 mil, 279 mmol) and the reaction mixiure was stirred for 3h at 20 °C. Then, this
solution was added dropwise (o the acyl imidazole solution at 0 °C and the resulting
mixiure was stirred for th at RT. The reaction mixture was quenched with 10% agueocus
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citric acid (25 ml), exiracted with ACOEL, washed with agqueous saturated NaHCO,, drisd
over Na,S0,, filtered and concenirated. The residue was purified by flash column
chromatography on silica gel (cyclohexana/AcOEL 100/0 fo 70/30) to afford (S)-tert-butyl
4-methoxy-3-oxopentanoate. M/z = 203 [M+HM+, Rt = 0.81 min (UPLC Method B1), 'H
NMR (400 MHz, DMSO-cb) 8 ppm: 3.85 (g, 1H), 3.54-3.46 (m, 2H), 3.27 (s, 3H), 1.40 (s,

9H), 1.19 (d, 3H).

in analogy the following keloestars were preparad:

Name

Structure

Analytical daia

2. teri-butyl d-methoxy-4-

methvl-3-oxopentancais

TH NMR (400 MHz, DMSO-dh) 6
ppm: 3.54 (s, 2H), 3.13 (s, 3H),
1.39 (s, OH), 1.21 (s, BH).

3 tert-butyl 3-{1-~

methylcyciopropyli-3-
oxopropancate

TH NMR (400 MHz, DMSO-dh) 6
ppm: 3.42 (s, 2H), 1.41 (s, 9H),
1.26 (s, 3H), 1.18 (d, J = 3.4 Hz,
2H), 0.81 (d, 2H).

C4: tert-bubyl 4 4-dimethyl-

3-oxopentancals

TH NMR (400 MHz, DMSO-dh) 6
ppm: 3.57 (s, 2H), 1.42 (s, OH),
1.10 (s, OH).

GE: Ethvl ___4-methvl-3-

oxohexanoate

TH NMR (400 MHz, DMSO-dh) 6
ppm: 4.08 (g, 3H), 3.62 (s, 1H),
2.60-2.51 (s, 1H), 1.65-1.55 (m,
1H), 1.38-1.28 (m, 1H), 1.17 (&,
3H), 1.00 (d, 3H), 0.80 (, 3H).

C6. fertbulyl  3-(2- TH NMR (400 MHz, DMSO-d) 6
methyltetrahydrofuran-2-vl) | w ppm: 3.89 (g, 1H), 3.78 (q, TH),
Ot ; N
3-oxopropanocate <4_J 5 ?zf ((:;5)12217(221)@ 4H),
C7 (Siiert-buiyl _ 4-(2- o THNMR (400 MHz, DMSO-d) 6
methoxyethoxy)-3- ppm: 3.97 (g, 1H), 3.58-3.50 (m,
axopentanoate \0’*\’0\-{}1\/%+ 4H), 3.48-3.41 (m, 2H), 3.25 (s,
3H), 1.40 (s, OH), 1.20 (d, 3H).
C8 (Ridertbutvi__ 4-(2- T NMR (400 MHz, DMSO-dh) 6

methoxyethoxy)-3-
oxopentanoate

ppm: 3.97 (q, 1H), 3.59-3.50 (m,
4H), 3.48-3.41 (m, 2H), 3.25 (s,
3H), 1.40 (s, OH), 1.20 (d, 3H).
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C8: tert-butyl 3-(1 4-dioxan-

2-vh-3-oxopropancate

TH NMR (400 MHz, DMSO-d) &
ppm: 4.19 (dd, 1H), 3.91-3.79
{m, 2H), 3.72-3.62 (m, 2H), 3.53
(d, 2H), 3.51-3.42 (m, 2H), 1.42
{s, OH).

C10: tert-butyl 5-methoxy-

4-methvl-3-oxopentancate

THNMR (400 MHz, DMSO-db) 8
3.56-3.45 (m, 2H), 3.46-3.35 (m,
2H), 3.21 (s, 3H), 2.92-2.83 (m,
1H), 1.40 (s, 9H), 0.98 (d, 3H).

CA1: {R)-teri-butyl 4-

methoxy-3-oxepenianoaie

TH NMR (400 MHz, DMSO-ds) §
ppm: 3.85 {qg, 1H), 3.55-3.45 (m,
2H), 3.27 {s, 3H), 1.40 (s, OH),
1.18 (d, 3H).

C12: tert-butyl 4-methoxy-

3-oxo-4-phenvibutancate

Rt = 112 min {(UPLC Method
B2), "H NMR (400 MHz, DMSO-
sy & ppm: 7.47-7.31 {m, 5H),
489 (s, 1H), 3.50 (s, 2H), 3.29
(s, 3H), 1.37 (s, 9H).

C13: tert-butyl 3-{1-

{methoxymethvhoyclobuivh
-3-pXoRropancais

"H NMR (400 MHz, DMSO-dy} 6
ppm: 3.84 (s, 2H), 3.44 (s, 2H),
3.26 (s, 3H), 2.33-2.20 (m, 2H),
1.96-1.78 (m, 3H), 1.75-1.60 (m,
1H), 1.42 (m, 9H).

Ci4: teri-butyl 3-(2-

'H NMR (400 MHz, DMSO-d;) 8

.,
methoxyphenyh-3- ¢ 99 ppm: 7.70 (dd, 1H), 7.80 (ddd,
oxopropancate wo“} """ 1H), 7.20 {dd, 1H), 7.12-7.01
(m, 1H), 3.89 (s, 3H), 3.84 (s,
2H), 1.36 (s, OH).
C15.  tert-butyl 34 . o "H NMR (400 MHz, DMSO-d) 6

methvitetrahvdro-2H-pyran-
4-yhi-3~-0oxopropanoate

ppm: 3.87-3.60 (m, 2H), 3.58 (s,
2H), 3.42 (ddd, 2H), 1.83-1.81
{m, 2H), 1.46-1.41 (m, 2H), 1.41
(s, 9H), 1.14 (s, 3H).

C18: tert-butyl 4.5-

dimethoxy-3-
oxopentanocate

TH NMR (400 MHz, DMSO-dh) 6
ppm: 3.94 (t, 1H), 3.58 (d, 2H)
3.52-3.42 (m, 2H), 3.34 (s, 3H),

- 3.23 (s, 3H), 1.40 (s, OH).
C17 tertbutyl 3-ox0-5- THNMR (400 MHz, DMS0-ds) 6
(tetrahydrofuran-3- N ppm: 3.79 (s, 1H), 3.77 (s, 1H),
yhpropanoate ) OJr 3.72 (td, 1H), 3.64 (dt, 1H), 3.57

{s, 2H), 3.39-3.30 (m, 1H), 2.11-
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1.89 (m, 2H), 1.42 (s, OH).
C18;  tert-bulyl  3-o0x0-4- o~ H NMR (400 MHz, DMSO-ds) &
(tetrahydro-2H-pyran-4- w ppm: 3.84-3.74 (m, 2H), 3.45 (s,
yvilbutanoate 0“%“ 2H), 3.29 (id, 2H), 2.46 (d, 2H),
1.96 (dddt, 1H), 1.52 (ddd, 2H),
1.41 (s, BH), 1.25-1.08 (m, 2H}.
19 tert-butyl 4- H NMR (400 MHz, DMSO-dg) 8
isopropoxy-3-oxcbutancats 79 pom: 4.12 (s, 2H}, 3.59 (p, 1H),
C’M
Y © 3.44 (s, 2H), 1.42 (s, OH), 1.11
(d, 6H).
C20: tert-butyl 4.6- o o H NMR (400 MHz, DMSO-d;) &
dimethoxy-3-oxohexanoats a pom: 3.82- 375 {m, 1H), 3.48
o
d \/\Z;K/LO} """ (s, 2H), 3.37-3.20 (m, 2H), 3.28
- (s, 3H), 3.18 (s, 3H), 1.93-1.70
(m, 2H), 1.40 (s, OH).
C20.  (Ritert-butyl  4- "H NMR (400 MHz, DMSO-ds} 0
enzvioxy)-3- pem: 7.40-7.206 (m, ), 4.55-
(benzyloxy)-3 i o 1 1 7.40-7.26 (m, 5H), 4.55
gxoperiancale NO“"} """ 4.49 {m, 2H), 4.07 (g, 1H), 3.56-
3.49 (m, 2H), 1.36 (s, 9H), 1.26
(d, 3H).
C21. tert-butyl 2-(3-sthoxy- o o H NMR (400 MHz, DMSO-d;) 6
3- _Fa,u\_q,\/u@,\ opm: 4.21-4.11 (m, 1H), 4.10 (g,
oxopropanoyimorpholine- d , 4. : , 3.85-3
)] hiohi 2HY, 4.03 {dd, 1H), 3.85-3.83

4-carboxylale

(m, 2H), 3.71-380 (m, 3H),
3.53-3.43 (m, 1H), 3.03-2.78 (m,
1H), 1.40 (s, 9H), 1.18 {t, 3H).

22 tert-butyl 3-(3-

oxabicyelof3.1.0lhexan-6-
yvh-3-oxopropanoats

THNMR (400 MHz, DMSO-d) &
ppm: 3.81 (d, 2H), 3.68-3.61 (m,
2H), 3.56 (s, 2H), 2.19-2.14 (m,
2H), 1.96 (1, 1H), 1.42 (s, OH).

23 tert-butvl 3-0x0-3-(5-

oxaspirol2 4iheptan-1-
yilpropanoaie

TH NMR (400 MHz, DMSO-d&) 6
ppm: 3.82-3.73 (m, 2H), 3.65-
3.44 (m, 4H), 2.44-2.30 (m, 1H),
2.00-1.72 (m, 2H), 1.41 (25, 9H),
1.36-1.29 (m, 1H), 1.27-1.22 (m,
1H).
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C24; teri-butyl 4

{(dimethvlaming)-3 4-
dioxobutanoaie

Miz = 216 [M+HI+ Rt = 0.62
min (UPLC Method B2).

C25: (S)-tert-butvi 4-

TH NMR (400 MHz, DMSO-ds) &

methoxy-5-methyl-3- W ppm: 3.49 (d, 2H), 3.46-3.42 (m,
oxohexancate i O+‘ 1H), 3.29 (s, 3H), 2.00 {pd, 1H),
~ 1.41 (s, OH), 0.88 (d, 3H), 0.84

(d, 3H).
C26._ tertbutyl__ a-(i- H NMR (400 MHz, DMSO-db) &

{mathoxymethvhoyclopropyl

-a3-oxopropanoate

ppm: 3.60 (s, 2H), 3.51 (s, 2H),
3.26 (s, 3H), 1.41 (s, 9H), 1.16
(g, 2H), 0.92 (q, 2H).

C27: tert-builyl 4-methyl-3-

oxo-4-(tetrahydro-2H-
pyran-4-vhpenianoate

TH NMR (400 MHz, DMSO-dy) &
ppm: 3.87 (ddd, 2H), 3.55 (s,
2H), 3.32-3.23 (m, 2H), 1.6 (t,
1H), 1.39 (s, 9H), 1.37-1.30 (m,
2H), 1.30-1.19 (m, 2H), 1.00 (s,
6H).

£28: tert-butyl 4.5- TH NMR (400 MHz, DMSO-db) 6

dimethoxy-4-methyi-3- ppm: 3.82-3.51 {m, 2H), 3.42-

oxoperniancate 3.37 {m, 2H), 3.24 (s, 3H), 3.21
{s, 3H), 1.41 (s, OH), 1.18 (s,
3H).

G29.  (Sr-tert-butyl  4-(2- 0 o "H NMR (400 MHz, DMSC-d;) 6

{dimethvlamingiethoxy)-3- o pem: 3.95 (g, 1H), 3.80-3.18 {m,

oxopentanoate TN \f\/ﬂ\fﬁ* 4H), 2.42 (id, 2H), 2.16 (s, 6H),
1.40 (s, 8H), 1.19 {d, 3H).

C30:  tert-bubyl  3-(4-(lert- o TH NMR (400 MHz, DMSO-d;) 6

butoxy)-2 4~ N9 9 ppm: 4.03 {(dg, 1H), 3.57 (dd,

dioxebutyimorpholine-4- [N/I\MOX 1H), 3.36 (dd, 2H), 3.33 {s, 1H),

carboxylate

3.29 (s, 1H), 3.27-3.23 (m, 1H),
3.08 (dd, 1H), 2.89 (dd, 1H),
2.78 (s, 1H), 2.61-2.36 (m, 1H),
1.19 (d, 18H).

U314 ter-bubtyi  2-(3-{lert-

butoxyi-3-
oxopropanoyvhpiperidine-1-

carboxylate

"H NMR (400 MHz, DMSO-d&) &
ppm: 4.51-4.39 (m, 1H), 3.62-
3.50 (m, 1H), 3.42 (d, 1H), 3.27
(d, 2H), 2.56 (dt, 1H), 1.88 (d,
1K), 1.33 (d, 3H), 1.12 (s, 18H),
1.00-0.82 {m, 2H).
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C32: (S)-tert-buiyl 4-((R)-2- H NMR (400 MHz, DMSO-ds) &
rethoxypropoxy)-3- w ppm: 3.96 (dg, 1H), 3.60-3.47
oxopentanoats B 0+‘ {m, 2H}, 3.46-3.38 (m, 3H), 3.26

So (d, 3H), 1.41 (d, 9H), 1.21 (dd,

3H), 1.07 (dd, 3H).

C33: tert-butyl 3-(i-methyl- o o H NMR (400 MHz, DMSO-ds) §
1H-imidazol-2-yh-3- 4 PP ppm: 7.55 (d, 1H), 7.15 (d, 1H),
oxopropancaie Q\J;{Q o"";"" 3.95 {s, 2HD, 3.93 {5, 3H)}, 1.41

(s, OH).

Ca34 tert-butyl {5

methyiteirahvdrofuran-2-yii-
3-0Xopropancaie

TH NMR (400 MHz, DMSO-d) &
ppm: 4.32-4.26 (m, 1H), 4.04
(dp, 1H), 3.52 (d, 2H), 2.14
(dddt, 1H), 2.02-1.90 (m, 3H),
1.42 (d, 9H), 1.21 (dd, 3H).

C35 tert-butvl 4-methoxy-

3-oxo-4-(tetrahvdro-2H-
pvran-4d-vhbulanocate

"H NMR (400 MHz, DMSO-db) &
ppm: 3.84 (df, 2H), 3.59-3.47
(m, 2H), 3.29 (s, 2H), 3.28-3.20
{m, 4H), 1.98-1.89 (m, 1H), 1.41
{s, 9H), 1.38 (dd, 4H).

C36: teri-butyl 3-(1-

(dimethvlamino)cyclopropyl
-3-oxopropancate

"H NMR (400 MHz, DMSO-d6) &
3.28 (s, 2H), 2.36 (s, BH), 1.41
(s, 9H), 1.28 - 1.14 (m, 2H), 1.10
- 100 (m, 2H); Mz = 228
IM+HM+, Rt = 0.61 min (UPLC
Method B2).

C37: fert-buty! 3-{2-

{methoxymethyDietrahvdrof
uran-2-vhi-3-gxopropanocate

TH NMR (400 MHz, DMSO-d;) 6
ppme 3.85-3.77 (m, 2H), 3.62-
3.44 (m, 2H), 3.40-3.36 (m, 2H),
3.22 (s, 3H), 1.83-1.76 (m, 3H),
1.40 (s, OH), 1.20 (m, 1H).

C38. (S)y-tert-butyl 3-0%x0-4-

{{R)-tetrahvdrofuran-3-
vioxyipentanoate

TH NMR (400 MHz, DMSO-ds) &
ppmy: 4.21 (m, 1H), 4.05 (m, 1H),
3.77-3.63 (m, 4H), 3.51 (m, 2H),
1.96-1.83 (m, 2H), 1.40 (s, 9H),
1.21 (d, 3H).

38 (Si-tert-butyl 3-oxo-4-

{{S)-telrahydrofuran-3-
yhoxyipentanoate

TH NMR (400 MHz, DMSO-dh) 6
ppm: 4.21 (m, 1H), 4.04 (m, 1H),
3.76-3.63 (m, 4H), 3.51 (m, 2H),
1.92 (m, 2H), 1.40 (s, 9H), 1.20
(d, 3H).
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C40: (S)-tert-butyl 3-0x0-4- H NMR (400 MHz, DMSO-d;) &
{{S)-tetrahydrofuran-3- Py pom: 4.00-3.80 (m, 2H), 3.72 (g,
viimethoxyipentanoale (\/,\ o o 1H)y, 3.62 (g, 1H), 3.52 (m, 2H),
O\)\)\e:w ----- 3.40 (d, 1H), 1.88 {m, 1H), 1.80

- i {m, 2H), 1.55 (m, 1H}, 1.40 (s,

gH), 1.20 {d, 3H).

C41: (S)tert-butyl 3-0x0-4- H NMR (400 MHz, DMSO-d,) &
{{R)-tetrahydrofuran-3- @ ppm: 4.02-3.92 {m, 2H), 3.73
viimethoxyipentanoale R I {m, 1H), 3.63 (m, 1H), 3.55 (d,

9\/&»)‘\@%- 1H), 3.42 (m, 2H), 1.82-1.76 (m,
= ’ aH), 1.57 (m, 1H), 1.41 (s, 9H),
1.40 (m, 1H), 1.21 (d, 3H).

oxyi-3-oxopentanoate o o ppm: 7.40-7.27 {m, 5H), 4.55-
o\_/MO+ 4.49 (m, 2H), 4.07 (g, 1H), 3.62-

z 3.50 (m, 2H), 1.37 (s, 9H), 1.26
(d, 3H).

C42.(S)-tert-butyl 4-(benzyl- 'H NMR (400 MHz, DMSO-¢s) &

C43: (Sy-tert-butyvl 4-{{leri-butoxyearbonyii{methyDaminol-3-oxopentancate

O E}oc

HO)SEN\ * %MOH > XOYE&‘MOX
Loz

To a solution of Boc-N-Me-L-alanine (5.0 g, 24.6 mmol) in THF (100 ml) at 0°C was
added CDI (4.39 g, 27.1 mmol) and the reaction mixture was stirred at RT for 3h. In a
separate flask, 2M isopropylmagnesium chloride in THF (35.7 mi, 71.3 mmol) was added
dropwise to a solution of 3-(ert-butony)-3-oxopropancic acid (868 mi, 36.9 mmol} in
THF (100 mi) at 0°C, the reaction mixiure was stirred at RT for 3h. Then, this solution
was added dropwise {0 the acy! imidazole solution at 0 °C and the resulting mixture was
allowed to warm up to RT and stirred overnight. The mixture was guenched by addition
of 10 % agusocus citric acid (100 mi) and the agueous laver was extracted twics with
AcCEL The combined organic layers were washed with saturated agueous NaHCGQO;,
dried over Na,S0,, filered and evaporated. The crude material was purified by flash
column chromatography on silica gel {(cyclohexane/AcOEL 1/0 to 7/3) to afford (8)-tert-
butyl 4-{(ert-butoxycarbonyli{imethybhamino)-3-oxopentancats. M/z = 302 [M+Hl+, Ri =
1.23 min (UPLC Method B1), 'H NMR (400 MHz, DMSC-d,) & pprm: 4.41-4.32 and 4.18-
410 {m, 1H) 3.53-3.28 (m, 2H), 2.80 and 2.74 (25, 3H), 1.40 and 1.34 (2s, 18H), 1.24-
1.147 {m, 3H).

C44: (Ri-tert-butvl 4-methoxy-S-methvi-3-oxchexanoale
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To a solution of (R)-2-methoxy-3-methylbutanocic acid (2.0 g, 15.1 mmol) in THF (50 mi)
at 0°C under argon was added CD (2.78 g, 16.65 mmol} and the reaction midure was
stired at RT for 24h. In a separate flask, 2M isopropylmagnesium chioride in THF (25.0
mi, 49.9 mmol) was added dropwise to a solution of 3-(teri-butoxy)-3-oxopropanoic acid
{3.68 mil, 22.7 mmol) in THF (50 mi) at 0°C, and the reaction mixture was stirred at RT
for 1h. Then, this solution was added dropwise {0 the acyl imidazole solution at 0 °C, the
resulting mixture was allowed to warm up to RT and was stirred overnight. The reaction
was quenched by addition of 10 % agueous citric acid (200 mi) and water. The aqueous
layer was exiracted twice with ACOEL The combined organic layers wers washed with
saturated agueous NaHCO;, water and brine, dried over Na,SQ,, filtered and
evaporated. The crude material was purified by flash column chromatography on silica
gel (cyclohexane/AcOEL 1/0 o 98/2) to afford (R)-teri-butyl 4-methoxy-5-methyl-3-
oxohexanoate. 'H NMR (400 MHz, DMSO-d;) 3 ppm: 3.48 (d, 2H), 3.43 (d, 1H), 3.28 (s,
3H), 2.61-1.98 (m, 1H)}, 1.41 (s, 8H), 0.88 (d, 3H), 0.83 {(d, 3H).

C45: (Si-tert-bulyl 3-(3-{tert-butoxyi-3-oxopropanoylimorpholine-4-carboxviate

8] O
o a) ) o) ! 0
/‘lI 7 HO i Q o !,[//\0 + /L ,/lk\
HO ™0 e o
'S oy Ty T

(]

a) (8)-4-{tert-butoxycarbonvhimorpholine-3-carboxvlic acid

A midure of (S)y-morpholine-3-carboxylic acid {1.0 g, 7.63 mmol} and BocO (1.77 mi,
7.63 mimol) in 10% NaHCO; solution in water (10 mil, 7.63 mmol) and 1,4-dioxane (10
mi) was stirred at RT for 16h. Waler and AcOEt were added to mixture and phases were
separated. The agueous laver was acidified 1o pH 3-4 with 1M agueous citric acid (12
mil) and extracted 3 times with AcOEL The organic layer was washed with brine, dried
over a phase separalor cartridge (IST), the solvent was evaporated and the residue
dried under vacuum io afford (S)-4-(lert-buloxycarbonylimorpholine-3-carboxylic acid.
Miz = 232 [M+H]+, Rt = 0.70 min (UPLC Method B2), 'H NMR (400 MHz, DMSO-ds) 8
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pom: 12.94 (bs, 1H), 4.32 (dd, 1H), 4.15 (dd, 1H), 3.79 (ddd, 1H), 3.58-3.51 (m, 2H),
3.39-2.97 {m, 2H), 1.38 (d, OH).

b (8)-4-tert-butyl 3-methyl morpholine-3 4-dicarboxylate

To a mixture of (S)-4-(lert-butoxycarbonylimorpholine-3-carboxylic acid (1.31 g, 5.66
mmol) in MeOH (10 mi) at 0°C was added dropwise 2M trimethyisilyl-diazomethane in
hexanes (8.0 ml, 16.0 mmol}. The reaction mixiure was allowed to warm-up to RT and
stired for 2h. Water was added to the mixture and the agueous layer was extracled
twice with ACOEL The corganic layer was washed with saturated agqueocus NaHCQO,,
water, brine, dried over a phase separator cartridge (IST) and concentrated. The crude
product was purified by flash column chromatography on silica gel (cyclohexane/AcOEL
10 to 7/3) to afford (S)-4-tert-butyl 3-methy! morpholing-3 4-dicarboxylate. Mz = 246
[MHHIT, Ri = 0.89 min {UPLC Method B2).

¢} (Si-tert-bulyl 3-(3-(lert-buioxy)-3-oxopropanoviimorpholine-4-carboxylate

At-78°C under argon, a solution of tert-butyl acetate (2.32 mi, 17.1 mmol) in dry THF {10
mi) was added dropwise {0 a mixiure of 2M LDA in THF / heplane / ethylbenzene (7.40
mil, 15.0 mmcl) and dry THF (10 mib). After 1h slirring at -78°C, a solution of (8)-4-tert-
butyl 3-methyl morpholine-3,4-dicarboxylate (1.05 g, 4.28 mmol) in dry THF (10 mil) was
added dropwise {o the reaction mixture. The resulling reaction mixture was stlirred at -
78°C for 3h. The mixiure was poured into 1M agueous HCl and extracted with AcOEL
The organic layer was washed with saturated agueous NaHCO;, dried over a phase
separator cariridge (1ST) and the solvent was evaporated. The crude material was
purified by flash column chromaiography on silica gel (cyclohexane/AcOEL 1/0 1o 4/1) fo
afford (S)-tert-butvi 3-(3-(tert-butoxy)-3-oxopropanoylimorpholine-4-carboxylate. Mz =
330 [M+HM, Rt = 1.11 min (UPLC Method B2), 'H NMR (400 MHz, DMSO-d.) & ppm:
4.56 {m, 1H), 4.33 {m, 1H), 3.81-3.50 (m, 5H), 3.38-3.34 (m, 1H), 2.99 {m, 1H), 1.41-
1.34 (m, 18H).

C46; (45 5R)-tert-butvl 4.5-dimethoxy-3-oxohexanoale
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a) (28 ,3R)-2 3-dihyvdroxvbutanoic acid

To a solution of L-threonine (2.2 g, 18.5 mimol} in 0.5M aquous H:S0, (40 mi, 20 mmol)
was added dropwise at 0°C a solution of sodium nitrite (4.14 g, 60 mmol) in water {15
mi). The reaction mixture was allowed to warm-up to RT and stirred overnight. The
mixiure was concentrated and the residue was taken up in EtOH, fillered and the filirats
was concentrated. The residue was taken-up in water, frozen and lyophilized to afford
(28,3R)-2,3-dihydroxybutanoic acid. "H NMR (400 MHz, D:0) 6 ppm: 4.01 (m, 1H), 3.79
{m, 1H), 1.20 (d, 3H).

by (28 3R)-methyl 2, 3~-dihydroxybutanoale

To a mixiure of (28,3R)-2,3-dihydroxybutanoic acid {1.90 g, 15.8 mmoi} in MeOH (35 mi)
at 0°C was added dropwise SOCH (2.89 mi, 39.5 mmol). The reaction mixture was
allowed 1o warm-up to RT and stirred for 2h. The mixture was concenirated and the
residue was purified by flash column chromatography on silica gel {cycichexane/AcOEL
110 to 1/1) to afford (2S,3R)-methyl 2, 3-dihydroxybutancate. M/z = 135 [M+H]+, "H NMR
{400 MHz, CDCL) 6 pprm: 4.00 (m, 1H)Y, 4.03 (m, 1H), 3.83 (s, 3H), 1.31 (d, 3H).

¢) (28 3R)-methyl 2 3-dimethoxvbuianoale

A solution of (28,3R)}-methyl 2 3-dihydroxybutanoate (1.70 g, 12.7 mmol), methyl iodide
(15.85 mi, 258 mmol) and silver oxide (17.6 g, 76 mmol} in DCM (100 mi) was stired at
RT for 6 days in the dark. The mixiure was filtered and concenirated and the crude
product was purified by flash column chromatography on silica gel (cyciohexane/AcQEL
1/0 to 1/1) to afford (28,3R)-methyl 2, 3-dimethoxybutanoate. 'H NMR (400 MHz, DMSC-
) B ppm 3.85 {m, 1H}, 3.66 (s, 3H), 3.81 (m, 1H), 3.28 {s, 3H), 3.21 (s, 3H), 1.07 {d,
3H).

d) (45 SRy-tert-butyl 4 5-dimethoxy-3-oxohexanoate
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At -78°C, a solution of tert-bulyl acetate (0.33 mi, 2.47 mmol) in dry THF (C.9 mi) was
added dropwise 10 a mixture of dry THF (0929 mb and 2M LDA in
THF/heptane/ethylbenzene (1.08 mi, 2.16 mmol). After 1h stirring at -78°C, the solution
was canulated dropwise {o a solution of (28 3R)-methyi 2,3-dimethoxybutanocate (100
mg, 0.62 mmol} in dry THF (0.9 mi}). The resulling mixture was stirred at -78°C for 2h.
The reaction mixiure was poured into 1M aqueous HCI and extracted with AcOEt, dried
ovar a phase separator cartridge (I8T) and evaporated. The crude material was purified
by flash column chromatography on silica gel (cyclohexane/AcOEt 1/0 to 9/1) to afford
(48 5R)-tert-butyl 4,5-dimethoxy-3-oxohexanoate. Miz = 247 [M+H}+, 'H NMR (400
MHz, DMSO-d) 8 ppm 3.78 (m, 1H), 3.84 {m, 1H), 3.48 (s, 2H), 3.21 (s, 3H), 1.40 (s,
9H), 1.06 (d, 3D, one CH3 obscured by water.

47 {Si-tert-butvl 4-{{teri-butoxycarbonvh{methvhamino}-5-methyvl-3-
gxohexancate

a) 0.0 o O
SO JUE G
f\ oo 0

HO™ "0
o0

a) (S)-msthvl 2-{Uert-butoxvearbonyli{methyhiamino-3-msthyibutanoate

To a mixture of N-Me-Boc-Val-OH 2.0 g, 8.65 mmol) in MeOH (28 mi) at 0°C was added
dropwise 2M trimethyisilyldiazomethane in hexanes (8.65 mi, 17.3 mmol). The reaction
mixture was allowed o warm-up to RT and was slirred overnight. Water was added io
the mixture and the aqueous laver was exiracted twice with AcOEL The organic layer
was washed with saturated agueous NaHCO;, water, brine, dried over a phass
separator cartridge (IST) and concentrated. The crude material was purified by flash
column chromatography on silica gel (cyclohexane/AcOEL 1/0 to 4/1) to afford (S)-methyl
2-{{tert-butoxycarbonyl(methyhamino)-3-methylbutancate. Mz = 245 [M+Hl+, Rt =
1.15 min (UPLC Method B2).

B (S-tert-butvl 4-{teri-butoxycarbonvi{methyhamino)-5-methvl-3-oxchexanocaie

At-78°C under argon, a solution of tert-buty! acetate (2.20 mi, 16.3 mmol) in dry THF (10
mi) was added dropwise to a mixiure of 2M LDA in THF/heptane/ethylbenzene (7.13 mi,
14.3 mmoly and dry THF (10 mi). After 1h stirring at -78°C, a sclution of (8)-methyl 2-
{{tert-butoxycarbonyh{meathyllamino)-3-methyibutancate (1.0 g, 4.1 mmol) in dry THF (10
mil) was added dropwise o the reaction mixdure. The resuiting reaction mixiure was
stirred at -78°C for Zh. The mixiure was poured into 1M aqueous HCI and extracted with
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AcCEL The organic layer was washed with saturated aquecus NaHCO,, dried over a
phase separator cartridge (IST) and the solvent was evaporated. The crude product was
purified by flash column chromatography on silica gel (cyclohexane/AcOEL 1/0 1o 9/1) 1o
afford (S)-tert-butyl 4-{{tert-butoxycarbonyli{methyhamino)}-5-methyi-3-oxchexanoate.
M/z = 330 [M+H}+, Rt = 1.34 min (UPLC Method B2), "H NMR (400 MHz, DMSO-d;) §
ppm: 4.29-3.95 {d, 1H), 3.52-3.37 {m, 2H), 2.68+2.61 (s, 3H), 2.14 (m, 1H), 1.42-1.30
{m, 18H), 0.87 (dd, 3H}, 0.77 (dd, 3H).

Part D: Synthesis of C-substituted pyrazolol1.5-alpyrimidine-6-carboxylates

D1: (8)-2-chioro-7-(1-methoxyethylpyrazolo[1,5-alpyrimidine-§-carboxylic acid

{
O

|
o
O O Y i i i
i 8y Mo p g~ Jv b} N~y
%QWO\ P e e W O \ o ci _</\/Ei O
e N oo N 2

a) (Si-tert-butvt 2-chloro-7-(1-methoxyethybpyrazolo[1,5-alpyrimidine-6-carboxylate

A mixture of 1,1-dimethoxy-N,N-dimethylimethanamine (12.4 ml, 84 mmol) and (S)-lert-
butyl 4-methoxy-3-oxopentancaie (18.2 g, 94 mmol) was stimed at 120 °C for 1.5h.
Then, a solution of 5-chloro-1H-pyrazol-3-amine (11.0 g, 94 mmol) in EIOH (100 mi)
was added and the resuliing mixture was stirred 1h at 85°C. The reaction mixture was
concentrated and the residue was purified by flash column chromatography on silica gel
{cyclohexane/AcOEL 10/C o 76/30) o afford (S)tert-butyl  2-chlore-7-(1-
methoxyethyhpyrazolo{1, 5-ajpyrimidine-&-carboxylate. Miz = 312-314 [M+H]}+, Rt = 1.31
min (UPLC Method B1), 'H NMR (400 MHz, DMSO-db) & pprm: 8.65 (s, 1H), 7.03 (s, 1H),
85.26 (g, TH), 3.22 (s, 3H), 1.62 (d, 3H), 1.55 (s, 8H).

b (8)-2-chiore-7-(1-methoxyethyDpyrazolol1 5-alpyrimidine-6-carboxylic acid

To a solution of (S)-tert-butyl 2-chioro-7-(1-methoxyethylpyrazolol1,5-alpyrimidine-6-
carboxylate (15.0 g, 48.1 mmol} in DCM {75 mi} at RT was added TFA (74 mi}. The
reaction mixiure was stirred overnight and concentrated. £Et,O was added o the residue
and the suspension was evaporated io dryness 1o afford (S)-2-chloro-7-(1-
methoxyethyhpyrazolo[1,5-alpyrimidine-6-carboxylic acid. M/z = 256-258 [M+HM+, Rt =
0.57 min (UPLC Method B1), "H NMR (400 MHz, DMSO-d:) 8 ppm: 8.72 (s, 1H), 7.03 (s,
1H), 5.40 (g, 1H), 3.20 (s, 3H), 1.64 {(d, 3H).

D2: 2-chloro-7-(2-methoxypropan-2-yhpvrazelol1.5-alpyrimidine-G-carboxvlic acid
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2-chioro-7-(Z2-methoxypropan-2-yhpyrazolo[1,5-alpyrimidine-6-carboxylic  acid was
prepared analogously as described for compound D1 using iert-butyl 4-methoxy-4-
methyl-3-oxopentanoate instead of (S)terb-butyl 4-methoxy-3-oxopentancate. Mz =
270-272 [M+H}+, Rt = 0.77 min (UPLC Method B1), 'H NMR (400 MHz, DMSO-d;) &
ppim: 8.55 (s, 1H), 6.98 (g, 1H), 3.21 (5, 3H), 1.80 (s, GH).

D3: 2-chloro-7-{1-methylcvclopropylipyrazolol1,5-alpyrimidine-&-carboxylic acid

2-chioro-7-(1-methylcyclopropylipyrazolo[1,5-alpyrimidine-6-carboxylic acid was
prepared analogously as described for D1 using tert-butyl 3-{1-methvicyclopropyl)-3-
oxopropanoate insiead of (Sitert-butyl 4-mesthoxy-3-oxopentancate. Step &) was
performed at 80°C for 4th. W/z = 252 [M+HJ]+ Rt = 0.75 min (UPLC Method B2), 'H
NMR (400 MHz, DMSO-ds) 8 ppm: 13.7 (5, 1H), 8.77 (s, 1H), 7.00 (s, 1H), 1.53 (s, 3Hj},
110 (4, 2H), 0.91 (1, 2H).

in analogy the following compounds were prepared:

Name Structure Analytical data

D4 7-{tert-butyh-2- Miz = 254-256 [M+HI+, Rt = 0.75

chioropyrazolol1,.5- \\\/ 0 min (UPLC Method B2).

alpyrimidine-8-carboxylic Ny o

acid Ci_{\,ﬁk;j)\

D5: 2-chioro-7-(2- Miz = 282-284 [M+HI+, Rt = 078

methyitetrahydrofuran-2- CQ min (UPLC Method B2). 'H NMR

ylipyrazolo[1.5- -1 9 (400 MHz, DMSO-cb) 5 ppm: 13.1

alpyrimidine-8-carboxylic ca@\ OH (s, TH), 8.57 (s, 1H), 7.00 (s, 1H),

acid = py? 3.91 (o 1H), 3.70 (q, 1H), 2.45
2.26 (m, 2H), 1.98-1.88 (m, 1H),
1.85-1.77 (m, 1H), 1.74 (s, 3H).
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D& {8)-2-chioro-7-(1-(2- - M/z = 300-302 [M+H}+, Rt = 0.63
methoxyeihoxyisthyhpyr o min (UPLC Method B1).
azolol1,S-alpyrimidine-6- !ﬁ
carboxylic acid 0@}/ o
NS ~oH
N
D7, (Ry-2-chiore-7-(1-(2- - Miz = 300-302 [M+H+, Rt = 0.63
methoxyethoxylethvhpyr o min (UPLC Method B1).
azolo[1,5-alpyrimidine-6- ‘\y
carboxylic acid O g
N o
1Y
D8: 2-chloro-7-(1,4- M/z = 284-286 [M+H+, Rt = 0.57
dioxan-2-vhipyrazoiof1.5- Okv/ min (UPLC Method B2).
alpyrimidine-6-carboxylic a © o
acid Ny
= e
N
Dg: 2-chioro-7-(1- - Mz = 270-272 [M+H+, Rt = 0.79
methoxypropan-2- e min (UPLC Method B2).
yhpyrazolol1,5- ,Nwﬁ/kcﬁ
i
alpyrinidine-S-carboxylic MN”
acid
D10:  (R)-2-chiore-7-(1- Miz = 256-258 [M+H}+ Rt = 0.63
methoxyethyhpyrazolof1 /O\i“““\ 0 min (UPLC Method B2), 'H NMR
S-alpyrimidine-6- o /Nw#@;.g (400 MHz, DMS0-di) & ppny 872
carhoxylic acid M@J\N«f (s, 1H}, 7.03 {5, 1H), 540 {g, 1Hj},

3.20 (s, 3H), 1.64 (d, 3H).

D11 2-chloro-7-

{methoxy{phenyvmethvh
pyrazolof1,5-

alpyrimidinse-6-carboxyiic
acid

=/ i i

I\ G O

Y
NSy OH
7

Ci-i—/f'\;jk

Miz = 318-320 [M+H]+, Rt = 0.82
min (UPLC Method B2).

D12; 2-chloro-7-{1-

{methoxymethyheyclobut
ylipyrazolol1,5-
alpyrimiding-G-carboxvlic
acid

N i ¥
o NS OH

o= P

Miz = 206-298 [M+H]+, Rt = 0.92
min (UPLC Method B2), 'H NMR
(400 MHz, DMSO-ds) & ppm: 13.70
(s, 1H), 8.89 (s, 1H), 6.96 (s, 1H),
3.95 (s, 2H), 3.34 (s, 3H), 2.65-
2.55 (m, 2H), 2.37-2.22 (m, 1H),
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210-1.92 (m, 1H), 1.89-1.79 (m,

1H), 1.65-1.55 {m, 1H).
D13: 2-chloro-7-(2- Miz = 304-306 [M+H}+, Rt = 0.80
methoxyphenvhpyrazolo /© min (UPLC Method B2).
[1.5-alpyrimidine-6- g
carboxylic acid NS ™ 0H

e
e P
N

D14: 2-chloro-7-(4- Miz = 286-298 [M+H+, Rt = 0.63
methviietrahydro-2H- @ min (UPLC Method B2).
pyran-4-ylipyrazoic{i1.5- O o

alpyrimidine-6-carboxvlic

acid e 1,

D15: 2-chloro-7-(1,2- Miz = 286-288 [M+H}+ Rt = 0.57

dimethoxyethylipyrazolof \o/\/ée min (UPLC Methoi’ B1), 'H NMR

1.5-alpyrimidine-6- oo (400 MHz, DM30C-¢,) & ppry 877

carboxylic acid Ci“éfjf\ TSy TOH (s, 1H), 7.04 (s, 1H), 5.65 (dd, 1H),
= 4.01 (dd, 1H), 3.79 (dd, 1H), 3.31

(s, 3H), 3.25 (s, 3H).

D16: 2-chloro-7- Miz = 268-270 [M+HI+, Rt = 0.64

(tetrahvdrofuran-3- Cﬁ min (UPLC Method B2).

viipyrazolo[1,5- 9

alpyrimidine-6-carboxylic | M S oH

g_@__ig 2= N/

D17 2-chloro-7- Miz = 206-298 [M+H]+ Rt = 076

{{tetrahydro-2H-pyran-4- CO\ min (UPLC Method B2).

yhmethyDpyrazolo[1,5- RV

alpvrimidine-8-carboxylic /,Nw N OH

acid ca—@//LN/

D18: 2-chloro-7- Mz = 270-272 [M+HI+, Rt = 078

(isopropoxymethyDpyraz \[/ min (UPLC Method B2).

olo[1,5-alpyrimidine-6- °y o

carboxvlic acid Ny S
carboxylic acid o _{i OH
T P
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D19: 2-chloro-7-(1.3- M/z = 300-302 [M+HM, Rt = 067
dimeihoxypropyhpyrazol /0\/\/&} o min (UPLC Method B2).
o1, S-aipyrimidine-6- N P
carboxylic acid ci—¢ N TOH
L
D20: (R)-7-(1- Miz = 332-334 [M+HI+ Rt = 0.94
(benzyioxylethyl)-2- O min (UPLC Method B1).
chloropyrazolof1,5- '
alpyrimidine-6-carboxylic Ch
acid Nepg i,
= N/
D21: 7-(3- Miz = 280-282 [M+HM, Rt = 0.67
oxabicyclef3.1.0lhexan- 0 min (UPLC Method B2).
B-yi)-2- %,J
chloropyrazolof1.5- F g
alpyrimidine-6-carboxylic C— @/‘TLQH
acid =
D22: 2-chioro-7-(5- Miz = 294-296 [M+H}+ Rt = 065
gxaspiro[2 4ihepian-i- a | min (UPLC Method B2).
viovrazololt.5- 0
alpyrimidine-6-carboxylic N p S o
acid ca»»é’\%’[\N/
D23 2-chioro-7- Miz = 269-271 [M+H}+, Rt = 049
{dimethvlcarbamoylipyra /ég\/g o min (UPLC Method B2).

zolof 1. 5-alpyrimiding-6-
carboxylic acid

D24 (S)-7-(1-
methoxyethyh-2-
methyioyrazoleld 5
alpyrimidine-6-carboxylic
acid

Mz = 236 [M+H]+, Rt = 0.50 min

(UPLC Method B1).

D25: 2-methyl-7-(1-
methyleyclopropylpvraz
ciol 1. 5-alovrimidine-6-
carboxylic acid

Mz = 232 [M+H]+ Rt = 0.65 min

(UPLC Method B2).
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D26 (8)-2-chlorg-7-(1-

methoxy-2-
methvioropyhpyrazolold,
S-alpyrimiding-6-~
carboxylic acid

Miz = 284-286 [M+H+, Rt

min (UPLC Methed B2).

0.81

D27 2-chioro-7-(4-
{(methoxymethylicyclopr
opyhipyrazolo[1,.5-
alpyrimidine-&-carboxylic

Miz = 2B2-284 [M+H[+, Rt

min (UPLC Method B2).

0.76

acid N
028 7-(1- Miz = 262 [M+H]+, Rt = 0.68 min
{methoxymethyh 9 o {UPLC Method B2).
cyclopropyl)-2- N |
NS OH
sthylpyrazolo{1,5- | - ol
N

alpyrimidine-6-carboxylic
acid

D29: 2-chioro-7-(2- Mz = 324-326 [M+H+, Rt = 0.75
(tetrahydro-2H-pyran-4- 9::[\/’ min (UPLC Method B2).
ylipropan-2- 0
vhpvrazolo[1.5- NNN/I"?)\OH

¢
alpyrimidine-6-carboxylic CEMN/
acid
D30: 2-chlore-7-(1,2- - M/z = 300-302 [M+HI+, Rt = 0.77
dimethoxy propan-2- o (i) min (UPLC Method B2).
yilpyrazolo[1,5-al T
pyrimidine-6-carboxylic N‘N)ﬁ/{m

7
acid CEMN/

: -chiloro-7-(1-(2- z = - +Hi+, Rt = G
D31 2-chioro-7-(1-(2 - M/ 313-315 [M+H}+, Rt = 0.40
{dimesthvi- N min (UPLC Method B1).
aminoethoxy)ethyllpyra
zolo[1.5-alpyrimiding-8- Ca,~ o

carboxylic acid
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32  2-chioro-7-((S8)-1- B Miz = 314-316 [M+HP, Rt = 0.78
((R)-2- o min (UPLC Method B2).
methoxypropoxy)ethylp H iy
yrazoio[1,.5-alpyrimidine- C’\rﬁ 0
G-carboxylic acid /N“N'%]/DLOH
e
D33 2-chioro-7-{1- Miz = 278-280 [M+H}+, Rt = 0.44

methyl-1H-imidazol-2-
ylipyrazolol1,5-
alpyrimiding-G-carboxviic
acid

min (UPLC Method B2).

D34: 2-chloro-7-(5-
methyi-tetrahvdrofuran-
2-vhpyrazololt. 5-
alpyrimidine-6-carboxylic
acid

Mz = 282-284 [M+HI+, Rt = 0.76-
0.77 min (UPLC Method B2), 21
trans/cis mixiure as determined by
"H NMR.

D35 2-chloro-7-
{methoxy- {tstrahydro-
2H-pyran-4-
viimethvDpyrazolol1,5-
alpyrimidine-&-carboxvlic
acid

Mz = 326-328 [M+H}+, Rt = 066
min (UPLC Method B2).

D36: 2-chloro-7-(1-
{dimethyl-
aminoicyclopropybpyraz
olol 1, 5-alpyrimidineg-6-
carboxylic acid

Miz = 281-283 [M+H}+, Rt = 0.46
min (UPLC Method B2).

D37 2-chlorg-7-{2-
{methoxy-
methvitetrahvdrofuran-
2-vDpvrazololt 5-
alpyrimidine-8-carboxylic
acid

Miz = 312-314 [M+HJ+, Rt = 0.77
min (UPLC Method B2).
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D38 (8)-2-cyano-7-(1-
methoxyethylhpyrazoiold
S-alpyrimiding-6-
carboxylic acid

Miz = 247 [M+H]+, Rt = 0.52 min
(UPLC Method B1).

D39: 2-chloro-7-

{{(1R.2R)-1.2-
dimethoxypropylipyrazol

oi1,5-alpvrimidine-6-
carboxylic acid

M/z = 300-302 [M+H}+, Rt = 0.7C

min (UPLC Method B2).

D40 2-chloro-7-{{8)-1-
(({R)-tetrahydrofuran-3-

Doxylethyl
pyrazolo[1.5-
alpyrimidine-6-carboxylic
acid

Mz = 312-314 [M+HP+, Rt = 0.67

min (UPLC Mathod B1).

D41; 2-chloro-7-{{8)-1-
{{{8)-tetrahydrofuran-3-

Hoxyiethyl
pyrazolol1.5-
alpyrimidine-&-carboxylic
acid

Mz = 312-314 [M+H]}+, Rt = 0.65

min (UPLC Methed B1).

D42: 2-chloro-7-{(8)-1-
{{S)-tetrahvydrofuran-3-
yiimethoxy)
ethyDpyrazolof1,5-
alpyrimidine-8-carboxylic
acid

Miz = 326-328 [M+H}+, Rt = 0.76

min (UPLC Method B1).

D43 2-chioro-7-{(8)-1-
{{R)-tetrahydrofuran-3-
yiimethoxy)
ethyloyrazolof 1. 5-
alpyrimidine-8-carboxyiic
acid

Miz = 326-328 [M+H}+, Rt = 0.77
min (UPLC Method B1).
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D44 2-methyl-7-(2- Mz = 262 [MH+HI+, Rt = 0.71 min
methvi-tetrahvdrofuran- Co o (UPLC Method B2). 'H NMR (400
2-vlipyrazelo]1.5- N\”: MHz, DMSO-ag) & ppmi: 12.96 (bs,
alpyrimidine-6-carboxylic —<i t OH 1H), 8.38 (s, 1H), 6.59 (s, 1H), 3.88
acid N (g, tH), 3.70 {g, 1H), 2.56 (m, 1H),
2.48 (s, 3H}, 2.37 (m, 1H), 1.91 (m,
1H), 1.75 (s, 3H), 1.70 (m, 1H).

D45 (8)-7-(1- @\/ Miz = 332-334 [M+H}+, Rt = 0.96
{benzyioxy)ethvl}-2- S 0\;& o min (UPLC Method B1).
chloropyrazolo[1,5- Ne g a1
a2
alpyrimidine-8-carboxyvlic Ci_ﬁ’f—”kN!’

acid

D48: (8)-2-chioro-7-(1-methoxyethvilpyrazolel1,5-alpyrimidine-G-carboxylic acid

o)
o 00O g O
a} b} N %)\Q/\
[ . [RO—— 7
’/‘\QW ﬂo% C!M N/

o]

’ |
<}

0
Ny S o1
R

N

a) ethvl 2-(ethoxymethyiene)-4-methvil-3-oxopentancale

Ethyi ischutyrylacetate (8.0 g, 56.9 mmol), triethyl orthoformate (18.9 mi, 114 mmol) and
AcC (10,7 mi, 114 mmol) were stimed at 135°C overnight. The solution was
concentrated  (16mbar/G0°C) 1fo afford ethyl  2-{ethoxymethylene)-4-methyl-3-
oxopertanocate as & cisftrans mixture Mz = 215 [M+H}+, Rt = 0.93 and 0.99 min (UPLC
Method B2), 'H NMR (400 MHz, DMSO-dy) 7.84 and 7.66 (2s, 1H), 4.27-4.06 (m, 4H),
3.12-3.05 {m, 1H), 1.27-1.15 {m, 6H), 1.03-0.98 (m, &6H).

by {ethyi 2-chioro-7-isopropvipyrazololt S5-alpyrimidine-8-carboxylale

Ethyl 2-{ethoxymethylene)-4-methyl-3-oxopentancate (11.8 g, 55.1 mmol) and 5-chloro-
1H-pyrazol-3-amine (6.15 g, 52.3 mmol) in EtOH (130 mi) were stirred at 80°C overnight.
Water was added to the reaction midure and the agusous phase was exiracted with
AcCEL The organic phase was washed with agueous salurated NaHCO,;, water and
brine, dried over Na,8Q,, fillered and concenirated. The crude product was purified by
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flash column chromatography on silica gel {cyclohexane/AcOEL 1/0 to 9/1) to afford
{ethyl 2-chloro-7-isopropylpyrazolo[1,5-alpyrimidine-6-carboxylate. M/z = 268-270
[M+H]+, Rt = 1.27 min (UPLC Method B2), 'H NMR (400 MHz, DMSO-d:) 5 8.80 (s, 1H),
7.00 (s, 1H), 4.40-4.33 (m, 1H}, 4.37 {q, 2H), 1.31 (d, 8H), 1.36 {, 3H).

¢) 2~chioro-7-isopropyipyrazolol1 5-alpyrimidine-6-carboxvlic acid

Ethyt 2-chloro-7-isopropylpyrazolo[1,5-ajpyrimidine-6-carboxylate (10.5 g, 38.3 mmol)
was dissolved in EtOH (100 mi) and 2N NaOH (39.3 mi, 79 mmol) was added. The
reaction mixture was slirred at 60°C for 3h. EtOH was evaporated, AcOE! was added
and the mixture was acidified with 1M aqueous HCI o give a whits suspension. The solid
was fillered, washed with water and dried under vacuum. The resulting residue was
treated with AcQEL and exiracted with aqueous saturated NaHCQO;. The aqueous phase
was separated, acidified to pH=2 and the precipitate filtered and washed with cold
AcCEL to afford 2-chioro-7-isopropyipyrazolof1,5-ajpyrimidine-6-carboxylic acid. M/z =
240-242 [M+H}+, Rt = 0.83 min (UPLC Method B2), 'H NMR (400 MHz, DMSO-d) &
ppm: 8.83 (s, 1H), 8.98 {5, 1H), 4.58-4.47 {m, 1H), 1.51 {d, 6H).

in analogy the following compounds were prepared:

Name Siructure Analytical data

D47 7-{sec-butyl}-2- Mz = 252-254 [M-H}-, Rt = 0.94

chioropyrazolof1 5- o min (UPLC Method B2).
alpyrimidine-6- NN on

cl
carboxvlic acid MN

D48: 2-chiloro-7-~ [a], M/z = 252-254 [M-H}-, Rt = 0.81
cyclobutyl- pyrazolo[t 5- min {LUPLC Method B2).

alpyrimiding-6- N
carboxylic acid C!»»u

D49: 2-chioro-7- fa], Miz = 238-240 [M+H}+, Rt =
cvclopropylpyrazolo[1.5- G (.68 min (UPLC Method B2).
alpyrimiding-6- Ny~ S 0
carboxylic acid Q‘_{/\,/»i\N/

D50: 2-chioro-7- [a], Mz = 268-270 [M+H]+, Rt =
(tetrahydro-furan-2- c’,’ 0.67 min (UPLC Method B2).

vhipyrazolo[t, 5- N
alpyrimiding-6- o Ny ToH
carboxylic acid u\m
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(351 2-chioro-7-
{tetrahvdro-2H-pyran-4-

viipvrazolol1.5-
alpyrimidine-6-
carboxylic acid

[al, Miz = 282-284 [M+HJ+ Rt =
0.69 min (UPLC Method B2).

052 2-chioro-7-

{methoxy-
methvhoyrazololl . 5-

alpyrimiding-6-
carboxylic acid

fal, Miz = 242-244 [M+HJ+ Ri =
0.56 min (UPLC Method B2).

(353 2-chioro-7-methyi-

pyrazolof1.5-
alpyrimiding-6-
carboxvlic acid

Mz = 210212 [M-H}-. Rt = 0.65
min (UPLC Method B2).

D54 2-chloro-7-{furan-
2-yhoyrazolo[1.5-
alpyrimiding-6-
carboxylic acid

[al, Miz = 264-268 [M+HJ+ Rt =
0.68 min (UPLC Method B2).

D55 7-(4-(tert-buioxy-
carbonybmoerpholin-2-
yl}-2-chloropyrazolo
[1,5-alpyrimidine-&-
carboxylic acid

fa], Miz = 283-385 [M+HJ+ Rt =
0.91 min (UPLC Method B2).

D56 2-chloro-7-
{pyridin-d-yhpyrazolo
[1.5-alpyrimidine-6-
carboxylic acid

Miz = 273-275 [M+H+, Rt = 048
min {UPLC Method B2).

[a] Step ¢) was performed with LiOH monohydrate in THF/ water at 40°C

D57 2-chioro-7-({4-methvimorpholin-3-viimethvlinyrazolol1,5-alpyrimidine-&-

carboxylic acid
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ca-</\ ””"E\N’ . ﬂ;{g)ka

al fert-butyl 3-{(B-(ert-butoxycarbonyli-2-chloropyrazolol 1. 5-alpyrimidin-7-
yhimethybrmorpholine-4-carboxylate

tert-butyl 3-({(B-(tert-butoxycarbonyl}-2-chioropyrazolof1,5-ajpyrimidin-7-
yiimethyhmorpholine-4-carboxylate was prepared analogously as described for
compound D1 step a) using tert-bulyl 3-(4-(lert-butoxy)-2 4-dioxobutylymorpholine-4-
carboxylate instead of (8)-tert-butyl 4-methoxy-G-oxopentancaie. Miz = 453-455 [M+H+,
Rt = 1.36 min (UPLC Msthod B2).

b) tert-buiyl 2-chlore-7-{morphelin-3-vimethyDpvrazolo[1 5-alpyrimidine-8-carboxylate

tert-butyl 3-({(B-(tert-butoxycarbonyl}-2-chioropyrazolof1,5-ajpyrimidin-7-
yiimethyhmorpholine-4-carboxylate (100 mg, 0.22 mmol) in 4N HCl in 1,4-dioxane (1.0
mi, 4.0 mmol) was stirred at RT for 2h. The solvent was evaporated to afford tert-butyl 2-
chioro-7-(morpholin-3-yimsthylipyrazolo[1, 5-alpyrimidine-&-carboxyiate. Miz = 353-355
[MHHIT, RE = 0.72 min (UPLC Method B2).

o) tert-butyl  2-chloro-7-{({4-methyimorpholin-3-viimethvlpyrazolo[1,. 5-alpyrimidine-6-
carboxylate

To terb-butyl 2-chloro-7-(morpholin-3-vimethylpyrazolo[1,5-alpyrimidine-8-carboxylate
(70 mg, 0.18 mmol) in MeCH (4.5 ml) were addad 37% aq. formaldehyds (40 yi, 0.54
mimol) and AcCOH (15 i, 0.27 mmol). After 30 min at RT, NaBH({OAcg), (57 myg, 0.27
mmol} was added and the reaction mixiure was stirred at RT for 4h. Then 37% aq.
formaldehyde (40 ul, 0.54 mmol) was added and after 30 min of stirring, NaBH{OAC),
(57 mg, 0.27 mmol) was added. The mixiure was stirred for additional 1h. The solvent
was removed, the residue was treated with saturated aqusous NaHCO; and extracied
with AcOEL The organic phase was dried over an IST cartridge 1o afford after removal of
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the solvent tert-butyl 2-chioro-7-{{4-methyimorpholin-3-ylymethyhpyrazolo[1,5-
alpyrimidine-6-carboxylate. M/z = 367-369 [M+H}+, Rt = 0.78 min (UPLC Method B2).

e} Z2-chioro-7-{{4-methyimorpholin-3-yimethyhipyrazolol 1, 5-alpyrimidine-6-carboxylic
acid

2-chioro-7-({4-methyimorpholin-3-yhmethylipyrazolo[1,5-alpyrimidine-&-carboxylic  acid
was prepared analogously as described for compound D1 step b) using teri-butyl 2-
chioro-7-((4-methyimorpholin-3-yhimethylpyrazolo[1, 5-a]pyrimidine-G-carboxylate

instead of (S)dert-bubyl  2-chloro-7-(1-methoxyethyhpyrazolo[1,5-alpyrimidine-6-
carboxylate. M/iz = 311-313 [M+H]+, Rt = 0.43 min (UPLC Method B2).

D58 (Sy-2-chioro-7-(1-methyipiperidin-2-yhipyrazololi.5-alpyrimidine-6-carboxylic
acid

(8)-2-chioro-7-(1-methyipiperidin-2-yhpyrazolo[1,5-alpyrimidine-6-carboxylic  acid was
prepared analogously as described for compound D57 using (S)-tert-butyl 2-(3-(tert-
butoxy)-3-oxopropanoyipiperidine-1-carboxyiale instead of tert-butyl 3-(4-(teri-buloxy)-
2 4-dioxobutyDmorpholine-4-carboxyiate. Step a) was performed at 80°C overnight. M/z
= 295297 iMr+H, R = 0.57 min (UPLC Method B2).

D59; (8)-7-(1-((ert-butoxycarbonyli{methyliaminolethyvi}-2-chioropyrazoliofi,3-
alpyrimidine-8-carboxylic acid

O, _C

I O T %*

a)__ (Sytert-butyl  7-(1-((ert-butoxycarbony(methyDaming)ethyh)-2-chloropyrazolof1,5-
glpyrimidine-8-carboxylate

A mixture of 1,1-dimethoxy-N,N-dimethyimethanamine (2.77 mi, 20.8 mmol) and (S)-{ert-
butyl 4-{(tert-butoxycarbonyli{methyhamino}-3-oxopentanocats (6.28 g, 20.8 mimoly was
stirred at 120 °C for 1h. Then, a solution of 5-chloro-1H-pyrazol-3-amine (2.45 g, 20.8
mmol) in EtOH (25 mi) was added and the reaction mixture was stirred at 80°C for 2h.
The mixture was concentrated and crude material was purified by flash column
chromatography on silica gel (cyclohexane/AcOEt 1/0 to 7/3) to afford (S)-tert-butyl 7-(1-
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((tert-butoxycarbonyh{methyilamino)ethyl)-2-chioropyrazolof 1, 5-alpyrimidine-G-
carboxylate. M/z = 411-413 [M+H+, Rt = 1.53 min (UPLC Method B1), 'H NMR (400
MHz, DMSG-ck) & ppm: 8.72 (8,1H), 7.03 (s, 1H), 877 (m, 1H), 2.94 (s, 3H), 1.67 {d,
3H3, 1.55 (s, OH),1.40-0.83 {m, SH).

by (S)»-7-(1-(Cert-butoxycarbonyii{methvbamingiethyl)-2-chioropyrazololt 5-alpyrimidine-
E-carboxylic acid

A mixiure of  (S)-lert-butyl 7-(1-((tert-butoxycarbony}{methyljamino)sthyl)-2-
chioropyrazolo[1,5-alpyrimidine-6-carboxylate (680 mg, 1.66 mmol) and TFA (2.55 ml,
33 mmol) was stirred overnight. The mixture was concentrated, DCM was added and the
midure was concentrated again. The residue was dissolved in THF {10 ml) and 2N
aquecus Na,CQO; (10 mil) was added foliowed by di-tert-butyl dicarbonate (0.429 mg,
1.87 mmol) and the reaction mixiure was stirred for 48h. The mixture was concentrated,
acidified with 1N agueous citric acid (io pH 4-5) and extracied with AcOEL The organic
phase was dried over Na,S5C,, filered and concentrated. The residue was purified by
flash column chromatography on silica gel {(cyciohexane/AcOEt 1/0 to U/1) to afford (5)-
7-(1-((teri-butoxyecarbonyh{methyhaminolethyl)-2-chloropyrazolo[1,5-alpyrimidine-6-
carboxylic acid. Miz = 355-357 [M+H]+, Rt = 1.00 min (UPLC Method B1). 'H NMR (400
MHz, DMSC-ds) & ppm: 8.80 (s, 1H), 7.02 (s, 1H), 8.05-5.84 (m, 1H), 2.99 (s, 3H), 1.67
(d, 3H), 1.268+0.88 (2s, 9H)

D8a: {R)-2-chlioro-7-({-methoxy-2-methyipropylipyrazolol 1 .S-alpyrimidine-8-
carboxylic acid

a) {R)-tert-bubyl 2-chioro-7-{1-methoxy-2-methvioropyhoyrazolol1.5-alpyrimidine-6-
carboxylate

A mixture of 1,1-dimethoxy-N,N-dimethyimethanamine (1.19 mi, 851 mmol) and (R}-lert-
butyl 4-methoxy-5-methyl-3-oxchsxancate (1.96 g, 8.51 mmol) was stirred at 120 °C for
20h. The mixiure was evaporated and dried under vacuum. Then, a solution of 5-chioro-
1H-pyrazol-3-amine (500 mg, 4.25 mmol) in EtOH (35 mi) was added to the intermediate
obtained previcusly and the reaction midurse was stirred at 80°C for 45h. Mixiure was
concentrated and the residus was taken-up in AcOEVwater. Phases were separated and
the organic layer was washed with saturated aqueous NaHCO;, water and brine, dried
over Na,B80,, filltered and evaporaled. The crude material was purified by flash column
chromatography on silica gel (cyclohexane/AcOEL 1/0 o 9/1) to afford (R)-tert-buiyl 2-
chioro-7-(1-methoxy-2-methylpropylipyrazoiof[1,5-ajpyrimidine-6-carboxylate. M/z = 340-
342 [M+HI+, Ri = 1.40 min (UPLC Method B2).
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b (R)-2-chloro-7-(1-methoxy-2-methvioropvhpyrazolel 1 5-alovrimidine-G-carboxylic acid

To a solution of (R)-tert-butyl 2-chloro-7-(1-methoxy-2-methylpropybpyrazolo[1,5-
alpyrimidine-S-carboxylate (1.2 g, 2.7 mmol) in BCM (10 mil) was added TFA (8.1 m|,
118 mmol). The reaction mixiure was stirred at RT for 1h. The mixture was svaporated
and the residue was taken-up in toluene, evaporated and dried under vacuum to afford
{R)-2-chloro-7-{1-methoxy-2-methylpropyhipyrazoio[1, 5-alpyrimidine-G-carboxylic  acid.
Miz = 284-286 [M+H}+, Rt = 0.81 min (UPLC Method B2), 'H NMR (400 MHz, DMSO-ds)
& ppm: 13.81 (s, 1H), 8.79 (s, 1H), 7.03 (s, 1H), 510 (d, 1H), 3.17 (s, 3H), 2.76 (m, 1H),
1.10 (d, 3H), 0.68 (d, 3H).

D&1: (8)-7-{1-methoxvethvh-2-methvipvrazolol1.5-alpyrimidine-8-carboxviic acid

i |
Qwﬁ 0 O\«“@‘ T
I O/lv _______ b)»

)Y g 0 a) N /\/rj\ N :
i o - 7 N ) Ny OH

N

a) (S)-terl-butvl 7-(1-methoxyethv-2-methvipyrazolol 1. 5-alpyrimidine-8-carboxylate

A mixture of 1, 1-dimethoxy-N,N-dimsthylmethanamine (0.68 mi, 4.94 mmol) and (8)-tert-
butyl 4-methoxy-3-oxopentanocate (1.0 g, 4.94 mmol) was stirred at 120 °C for 1h. Then,
a solution of 5-methyl-1H-pyrazol-3-amine {0.48 g, 4.94 mmol) in EIOH (5 mi) was added
and the reaction mixiure was stirred at 80°C for 1.5h. The mixture was concentrated and
the crude product was purified by flash column chromatography on silica gsl
(cycichexane/AcOEL 10 o 8/2) to afford (S)tert-bulyl 7-(1-methoxyethyl)-2-
methyipyrazolo[1,5-alpyrimidine-8-carboxylate. M/z = 202 [M+H]+, Rt = 1.19 min (UPLC
Method B1).

B (B)-7-(1-methoxyethyD-2-methvipyrazolol1 5-alpyrimidine-8-carboxvlic acid

To a solution of (S)-tert-bulyl 7-{1-methoxyethyh-2-methvipyrazolo[1,5-alpyrimidine-6-
carboxylate (1.07 g, 3.67 mmoel} in DCM (5 mi) was added TFA (5.66 mi, 73.5 mmuol).
The reaction mixiure was stirred at RT for 2 days. Mixture was evaporated and residue
was taken-up in E,O, solid was fillered, washed with Ei;O and dried under HV {o afford
(8)-7-(1-methoxyethyl-2-methylpyrazolo[1,5-alpyrimidine-6-carboxylic acid. The filirate
was concenirated and basified with salurated aguecus NaHCO,; and exiracted with
AcOEL The organic layer was dried over Na,3SQ,, filtered and evaporated to afford
angther batch of (8)-7-(1-methoxysthyl}-2-methvipyrazolo[1,5-alpyrimidine-8-carboxylic
acid. Miz = 236 [M+H}+, Rt = 0.50 min (UPLC Method B1), "H NMR (400 MHz, DMSO-
s} & ppm: 13.47 (bs, 1H), 8.58 (s, 1H), .65 (s, 1H), 5.46 (g, 1H), 3.19 (s, 3H), 2.47 (s,
3HY, 1.65 (d, 3H).
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D62: (5)-2-fluorg-7-(1-methoxvethylipyrazolol{,5-alpyrimidine-6-carboxylic acid
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a) (S)-terl-butvl 2-fluore-7-{1-methoxysthvbpvrazolol1.5-alpvrimidine-&-carboxylaie

A mixture of 1,1-dimethoxy-N,N-dimethylmethanamine (1.31 mi, 9.89 mmol) and (8)-teri-
butyl 4-methoyy-3-oxopentancate (0.40 g, 1.88 mmol) was stimed at 120 °C for 1h
Then, a solution of 5-fluoro-1H-pyrazol-3-amine (0.30 mg, 2.97 mmol) in EIOH (6.6 mi)
was added and the reaction mixiure was stirred overnight at 30°C. Mixiure was diluted
with water and exiracted itwice with AcOEL The organic layer was washed saturated
aqueocus NaHCG,, water and brine, dried over a phase separator cartridge (IST) and
evaporated. The crude material was purified by flash column chromatography on silica
gel (cyclohexane/AcOEt 1/0 to 91y to afford (S)-tert-butyl  2-fluore-7-(1-
methoxyethyhpyrazolo[1, 5-ajpyrimidine-&-carboxylate. Miz = 208 [M+H+, Ri= 1.21 min
(UPLC Method B2), 'H NMR (400 MHz, DMSOC-d:) 6 ppnt: 8.65 (s, 1H), .67 (d, 1H),
520 (g, 1H), 3.21 (s, 3H), 1.61 (d, 3H), 1.55 (s, BH).

by (8)-2-fluore-7-(1-methoxyethyhpyrazololt. 5-alpyrimidine-8-carboxylic acid

To a solution of (S)-tert-butyl 2-fluoro-7-(1-methoxysthyl}pyrazolo[1,5-alpyrimidine-8-
carboxylate (0.67 g, 2.25 mmol) in DCM (5 mi) was added TFA (3.47 mi, 45.0 mmol).
The reaction mixture was stirred overnight at RT. Mixture was evaporated and {aken-up
in toluene and co-evaporated. The residue was taken-up in ELO, the solid was filtered,
washed with EL0O and dried under HVY to  afford (8)-2-fluoro-7-(1-
methoxyethyhpyrazolo[1,5-alpyrimidine-6-carboxylic acid. M/iz = 240 [M+Hl+ Rt = 0.57
min (UPLC Method B2), 'H NMR (400 MHz, DMSO-db) & ppm: 13.83 (bs, 1H), 8.73 (s,
1H), 8.67 (d, 1H), 5.37 (g, 1H), 3.19 (s, 3H}, 1.83 {d, 3H).

063: 2-Chioro-7-(1-methoxy-2-methvipropylipyrazololl,5-alpyrimidine-6-carboxylic
acid
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a) lert-butyl 3-(6-(teri-butoxycarbonyh-Z-chloropyrazolol1 . 5-alpyrimidin-7-vimorpholine-
4-carboxylate

A mixture of 1,1-dimethoxy-N,N-dimethylmethanamine (1.21 mi, 9.11 mmol) and (8)-teri-
butyl 3-(3-(tert-butoxy)-3-oxopropanoybmorpholine-d-carboxylate (60C mg, 1.822 mmol}
was stirred at 120 °C for 1h. Then, a solution of 5-chloro-1H-pyrazol-3-amine (321 mg,
2.73 mmol) in BEtOH (6.1 mi) was added and the reaction mixture was stirred overnight at
80°C and then at 100°C for 5h. Mixture was evaporated and reidue was dissolved again
in iBuCH (6.1 mi and reaction mixture was stirred at 120°C for 2 days. 5-chioro-1H-
pyrazol-3-amine (321 mg, 2.73 mmol) was then added to reaction mbdure which was
stirred at 120°C for 2h. Mixture was diluted with water and exiracted twice with AcOEL
The organic layer was washed saturated agueous NaHCO,, water and brine, dried over
a phase separator cartridge (IST) and evaporated. The crude material was purified by
flash column chromatography on silica gel (cyclohexane/AcOEL 1/0 to 4/1) to afford tert-
butyl 3-(6-(iert-butoxycarbonyly-2-chloropyrazolo[1, 5-alpyrimidin-7-yhmorpholine-4-
carboxylate. Chiral analysis showed essentially complete racemisation of the
stereccenter, which might have occured in the previous step, already. M/iz = 439-441
[M+H]F, Rt = 1.38 min (UPLC Method B2), 'H NMR (400 MHz, DMSO-d;) 8 ppm: 8.75
(s, 1H), 7.05 (s, 1H), 5.75 (m, 1H), 4.12 (1, 1H), 3.99 (m, 2H), 3.86 {m, 1H), 3.69 (m, 1H),
3.49 (m, 1H), 1.55 (s, GH}, 0.88 (bs, gH).

by 2-chlore-7-{morpholin-3-yviipyrazolol1 5-alpyrimidine-8-carboxvlic acid

To a solution of tert-bulyl 3-(B-(tert-butoxycarbonyl)-2-chloropyrazolo[1,5-alpyrimidin-7-
viymorpholine-4-carboxylate (275 mg, 0.63 mmol) in 1,4-diocxane (3 mi) was added 4M
HCHin 1,4-dioxane {1.57 mi, 8.27 mmol) and reaction mixiure was stirred at RT for 2Zh.
The mixture was evaporated and the residue was dissolved again in DCM (3 mi). TFA
{0.96 mi, 12.5 mmol) was added and the reaction midure was stirred overnight at RT.
The mixture was evaporated and taken-up in icluene and co-evaporated. The residue
was faken-up in Et0, solid was filtered, washed with Et,O and dried on HV to afford 2-
chioro-7-(morpholin-3-yDpyrazolo[1,5-alpyrimidine-6-carboxylic acid. M/z = 283-285
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[M+H}+, Rt = 0.48 min (UPLC Method B2), 'H NMR (400 MHz, DMSO-ds) & ppm: 9.05
(s, 1H), 7.11 (5, 1H), 5.74 (m, 1H), 4.14-4.05 (m, 4H), 3.79 (m, 2H).

c) 7-{4-(tert-butoxvcarbonvhmorpholin-3-vi)-2-chloropyrazolol1. 5-alpyrimidine-&-
carboxylic acid

To a solution of 2-chioro-7-(morpholin-3-yhpyrazolof1,5-alpyrimidine-6-carboxylic acid
(200 myg, 0.71 mmol) in THF (2 ml) / 2N agueous Na,CO; (2 mb) at RT was added Boc,O
(0.2 mi, 0.85 mmol). The reaction mixture was stirred at RT for 2 days. The mixiure was
filtered, the filtrate was concentrated, and the residue was frozen and lyophilized to
afford 7-(4-(tert-butoxycarbonyhmorpholin-3-yl}-2-chloropyrazolo[1,5-alpyrimidine-6-
carboxylic acid. Miz = 383-385 [M+H]+, Rt = 0.88 min (UPLC Method B2), 'H NMR (400
MHz, DMSO-d;) 3 ppm: 8.82 (s, 1H), 6.75 (s, 1H}, 8.50 (m, 1H), 4.10-3.87 (m, 2H), 3.91-
3.85 (m, 3H), 3.50-3.44 (m, 1H), D.83 (bs, oH).

D84 {83-7-{1-{Rert-bulgxvearbonvli{methvhamino}-2-methvipropyi}-2-
chioropyrazololt.S-alpyrimidine-G-carboxylic acid

3.0
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{S)-7-(1-((tert-butoxycarbonyly{methyhamino)-2-methylpropyh)-2-chloropyrazolo1,5-
alpyrimidine-G-carboxylic acid was prepared in analogy o D63 using (S)-tert-butyl 4-
((tert-butoxycarbonyh{(methyliamino)-5-methyl-3-oxohexanoate instead of (S)-tert-butyl
3-(3-(tert-butoxy}-3-oxopropanoyhmorphoiline-4-carboxylate in step a). Miz = 383-385
[M+H Rt = 1.20 min (UPLC Method B2), "H NMR (400 MHz, DMSO-d:) 8 ppm: 857
(s, 1H), 6.74 (s, 1H)}, 6.12 (m, 1H), 3.08 (m, 1H), 2.90 (s, 3H), 1.32 (s, SH), 0.88 (d, 3H),
0.77 (d, 3H).

Part E: Synthesis of anilines, amino-pyridines and pyridones

Ei: 6-(2H-1,2.3-triazol-2-vi-5-(irifiluoromethviipyridin-3-amine
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a) 5-nitro-2-{2H-1.2 3-trigzol-2-vh-3-{irifluoromethyhpyridine
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To a solution of 2-chioro-5-nitro-3-{trifluoromethylpyridine (1.0 g, 4.41 mmob and KCO;
{1.22 g, 8.83 mmol) in THF (5 mi) was added 2H-1,2,3-triazole (0.31 mi, 5.30 mmol). The
reaction mixture was stirred for 1h at RT. Waler was added and the mixiure was
exiracted with AcOEL The organic layer was washed with brine, dried over Na,S0,,
filtered and concentrated under vacuum. The residue was purified by flash column
chromatography on silica gel {cyclohexane/AcOEL 100/0 to 50/50) to afford 5-nitro-2-
(2H-1,2,3-trtazol-2-yh-3-(trifluoromethylipyridine. Mz = 260 [M+H]+, Rt = .88 min
(UPLC Method B1), 'H NMR (400 MHz, DMSO-d) & ppm: 9.89 (d, 1H), 9.17 (d, 1H),
8.37 (s, 2H).

b 6-(2H-1.2 3-triazol-2-vhi-5-{tiiflucromethyhipyridin-3-amine

To a solution of 5-nitro-2-(2H-1,2,3-triazol-2-yD-3-(triflucromethylpyridine (770 mg, 2.97
mmob) in 1.25M HCI in MeOH (48 mi, 58 mmol) at RT was added portionwise tin{l)
chioride (2.82 g, 14.9 mmol). The reaction was stimed at RT for 2h. 4N agueocus NaOH
was added and the solution was extracted with DCM. The organic layer was dried over
anhydrous Na.S0,, fitered and concentrated under vacuum. The crude product was
purified by flash column chromatography on silica gel {(cyciohexane/AcOEL 100/0 to
0/100) to afford 8-(2H-1,2,3-trazol-2-yh-5-(triflucromethyhpyridin-3-amine. M/z = 230
IV+HT, RE = 0.64 min (UPLC Method B1), "H NMR (400 MHz, DMSO-d;) 8 ppm: 8.08
{d, 1H), 8.05 (s, 2H), 7.43 (d, 1H), 8.38 (s, 2H).

E2: 5-methoxy-6-(2H-1,2 3-triazol-2-yljpyridin-3-amine

HaN \(\Y{}\
l

D

S-methoxy-6-(2H-1,2, 3-triazol-2-yhpyridin-3-amine  was prepared analogously as
described for E1 using 2-chioroe-3-methoxy-8-nitropyridine instead of 2-chioro-5-nitro-3-
{trifluoromethybpyridine. Step a) was performed overnight. Mz = 182 [M+H]+, Rt = 0.35
min (UPLC Method B1).

5-chloro-6-(4-methyl-2H-1,2, 3-triazol-2-yhpyridin-3-amine was prepared analogously as
described for E1 using 4-methyl-2H-1,2 3-iriazole instead of 2H-1,2,3-triazole. Siep a)
was performed overnight and step b} was performed with 1.25 N HCl in EiOH overnight
Miz = 210 [M+HJ+, Rt = 0.65 min (UPLC Method B2).
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E4: 5-(difluoromethyl)-6-(2H-1.2 3-triazol-2-viipyridin-3-amine
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a) {(5-bromo-2-chioropyridin-3-viimethanol

To methyl 5-bromo-2-chloronicotinate (5,92 g, 23.6 mmol) in DCM (70 mi) under N,
atmosphere at RT were added anhydrous CaCl, (10.5 ¢, 84 mmol) then at 0°C
portionwise NaBH, (3.57 ¢, 84 mmol). The reaction mixture was stirred at RT overnight.
THF (70.0 mi) was added and the mixture was stirred at 60°C for 24h. 1 4-dioxane (70
mi) was added and the mixiure was stirred at 90°C for 28h After cooling to 0°C, the
reaction mixture was quenched carefully with water and stirred at RT overnight. Lithium
salts were collected by filtration through a pad of celite and washed with THF. The filirate
was diluted with water and AcOEL, the organic phase was separated and the aqueous
phase was extracted with AcOEL The combined organic phases were washed with
brine, dried over Na,20,, fitered and svaporated to dryness to afford (S-bromo-2-
chioropyridin-3-yhmethanol. M/z = 222/224/226 [M+H}+, Rt = .70 min (UPLC Method

B2). 'H NMR (400MHz, DMSO dy) 6 ppm: 8.47 (m, 1H), 8.08-8.07 (m, 1H), 5.69 (t, 1H),
4.53 (d, 2H)

b)Y 5-bromo-2-chioronicotinaldehyde

To (&-bromeo-2-chloropyridin-3-yhmethanot (5.24 g, 22.1 mmol) in DCM (250 mi} undsr
N2 atmosphere was added MnQ, (19.2 g, 22.1 mmol). After 2h of stirring at RT, MnG;
(3.85 g, 44.2 mmol} was added, the reaction mixdure was stirred for 3h at RT. Then
MnO, {(1.92 g, 22.1 mmol) was added and the mixture was stirred at RT for 4h. MnQ,
was coliected by filiration through a pad of celife, washed with DCM and the filtrate was
evaporated. The residue was purified by flash column chromatography on silica gel
{hexane/TBME 1/0 to 3/7) to afford 5-bromo-2Z-chloronicotinaldehyde. Rt = 1.02 min
(UPLC Method B2), 'H NMR (400 MHz, DMSO-db) & ppm: 10.19 (s, 1H), 8.85 (d, 1H),
8.39 (d, 1H).

&) 5-bromo-2-chioro-3-{diflucromethyhpyridineg
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To S-bromo-2-chioronicotinaldehyde (2.96 g, 12.8 mmol) in DCM (75 mi) under N,
atmosphere were added EIOH (0.075 mi, 1.27 mmol) and dropwise over 5 min DAST
(3.74 mi, 25.5 mmol) al RT. The reaction mixiure was slirred at RT for 2h. After cooling
to 0°C, the reaction mixture was guenched with aqueocus saturated NaHCO,, the organic
phase was separated and the agueous phase was exiracted with DCM. The combined
organic phases were washed with water, brine and dried over Na,SO,, fillered and
gvaporated o dryness {o afford 5-bromo-2-chlore-3-(diflucromethylipyridine. Rt = 1.02
min (UPLC Method B2), 'H NMR (400 MHz, DMSO-ds) & ppm: 8.78 (d, 1H), 8.40 (d, 1H),
713 (t, 1H), "°F NMR (400 MHz, DMSO d6) . 8 ppm: -117.02/-118.88 (d, 2F).

g} S-bromo-3-(diflucromethyl}-2-(2H-1.2 3-triazol-2-yDpyridine

To 5B-bromo-2-chloro-3-(diffluoromethylpyridine (1.30 g, 5.0 mmol) and KC0O; (1.38 g,
16.0 mmoly in DMF (& mi} under argon was added 1H-1,2,3-triazole (0.38 mi, 6.48
mmol). The reaction mixture was stirred at 80°C ovemnight. The suspension was fillered
and the filtrated was concentrated. The residue was diluted with ice-cold water, exiracted
with AcOEL, the organic phase was washed with brine, dried over Na,30,, filtered and
evaporated. The residus was purified by fash column chromaiography on silica gsl
(hexane/TBME 1/0 to 1/1) to afford a mixiure of 5-bromo-3-(diflucromethyl}-2-(2H-1,2,3-
triazol-2-yhpyriding and 5-bromo-3-(diflucromethy)-2-(1H-1,2,3-triazol-1-ylipyridine. M/z
= 275277 [M+H]+, Rt = 0.82-0.93 min (UPLC Method B2).

&) tert-buiy! (5-(difluoromethyi-8-(2H-1 2 3-triazol-2-yhpvridin-3-vhcarbamats

To a mixiure of 5-bromo-3-(difluoromethyl}-2-(2H-1,2, 3-trigzol-2-yhpyridine  and 5-
bromo-3-(difiuoromethyl)-2-(1H-1 2, 3-triazol-1-yhipyridine (1.09 g, 3.6 mmol) were
added tert-butvicarbamate (0.93 mg, 7.93 mmob), Xantphos (206 mg, 0.36 mmol),
Cs,C0; (2.58 g, 7.93 mmol) and Pdudba, (109 mg, 0.12 mmol). The mixture was purged
with argon and 1 4-dioxans (80 mib) was added. The reaction mixiure was stimed at 80°C
overnight. The suspension was fillered, the fillrated was diluted with DCM and water and
the organic phase was washed with brine, dried over Na,80,, filered and evaporated.
The crude product was purified by flash column chromatography on silica gsl
(hexane/TBME 1/0 to 1/1) to afford tert-butyl (&-(difluoromethyl)-6-(2H-1,2,3-triazol-2-

yhpyridin-3-yhcarbamate. Miz = 312/313 [M+H]+, Rt = 1.02 min (UPLC Method B2). 'H
NMR (400MHz, DMSO ds) 8 pom: 10,16 (s, 1H), 8.73 (d, 1H), 8.47 (d, 1H), 8.19 (s, 2H),
7.26 (1, 1H), 1.52 (s, 9H).

0 5-(difluoromethvl-6-(2H-1.2 3-irigzol-2-yhpvridin-3-amine

To tert-butyl (B-(diflucromethyl}-6-(2H-1,2, 3-triazol-2-ylpyridin-3-yvlicarbamate (0.68 g,
2.13 mmol) was added 4N HCI in 1,4-dioxane (5.3 mi, 21.3 mmol) and the reaction
mixture was stirred at RT for 1.5 days. The solvent was evaporated, the residue was
taken with DCM, washed with agueous saturated NaHCO,, brine and dried over Na,80,,
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filtered and concentrated to dryness to afford 5-(difiucromethyi)}-6-(2H-1,2,3-triazol-2-

yhpyridin-3-amine. Miz = 212/213 [M+H}+, Rt = 0.55 min (UPLC Method B2). 'H NMR
(400MHz, DMSO dy) § ppm: 8.08 (d, 2H), 7.99 (s, 1H), 7.34 (d, 1H), 6.97 (1, 1H), 6.14
(bs, 2H), °F NMR (400 MHz, DMSO d6) : 5 ppm: -113.89/-114.03 (d, 2F).

E5: 5-chioro-6-ethoxvoyridin-3-amine
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a) tert-butvl (5-chloro-6-sthoxypyridin-3-yviicarbamate

To 5-chioro-8-ethoxynicotinic acid {0.40 mg, 1.88 mmol} in tBuOH (10 ml) were added
DPRPA (0.51 mi, 2.38 mmoly and EGN {8.55 mi, 3.87 mmol}. The reaction mixiure was
stirred at RT for 2 h, then at 100 °C for 4h. After cooling to RT, AcOEt was added, ths
organic phase was washed with aqueous saturated NaHCO,, dried over Na,S0,, filtered
and concentrated. The residus was purified by silica gel column {cyclohexane/AcOElL
100/0 to 80/20) o afford tert-butyl {(B-chioro-8-ethoxypyridin-3-yljcarbamate. Miz = 273-
275 [MrH}, Rt = 1.27 min (UPLC Method B1).

by 5-chloro-G-ethoxypyridin-3-amine

To tert-butyl (5-chioro-6-ethoxypyridin-3-vhcarbamate {(0.42 g, 1.0 mmol) in MeOH (5 mi)
was added 4N HCI in 1 4-dioxane (1.27 mi, 5.1 mmol) and the reaction mixiure was
stirred for 5 h at RT. The scolvent was evaporated. EL,O was added to the residus, the
solid was filtered and rinsed with Et0 to afford 5-chioro-8-ethoxypyridin-3-amine. Mz =
173-175 [MH+HI+, R = 0.75 min (UPLC Method B1).

E§: 8-methoxy-5-{iriflucromethylipyridin-Z-amine
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a) 2-methoxy-5-nitroe-3-(triflucromethybpyridine

To 2-chloro-5-nitro-3-(irifluoromethylipyridine (2.0 g, 8.83 mmol} in THF (& mi) at 0°C
was added sodium msthoxide (1.80 mi, .71 mmol). The reaction mixture was stirred 1h
at RT. The mixture was evaporated, dissolved in water and cooled at 0°C. The



WO 2015/181747 PCT/IB2015/053975
79

precipitate was filtered, washed with cold water and dried under HV to afford 2-methoxy-
5-nitro-3-Grifluoromethylpyridine. M/z = 223 [M+H]+, Ri = 1.11 min (UPLC Method B3).

by 8-methoxy-S-{trifluoromethylpvridin-3-amine

To 2-methoxy-5-nitro-3-{trifluoromethyl)pyridine (1.84 g, 8.28 mmol} in AcOH (30 mi)
was added iron powder (4.583 g, 83 mmol) at RT and the reaction mixiure was stirred at
RT overnight. Celite was added and the solvent was evaporated {o dryness. The residue
was taken in DCM and aqueous saturated NaHCO,, sonicated and filtered through a pad
of Celite. The cake was washed with DCM and the binary system was separated. The
aqueous phase was exiracted with DCM, the combined organic phases were washed
with water, dried over Na,80,, filtered and concentrated under vacuum to dryness o
afford 6-methoxy-5-(irifluoromethylpyridin-3~-amine. M/z = 193 [M+H]+, Rt = 0.76 min
(UPLC Method B3), 'H NMR (400 MHz, DMSO-ds) 8 ppm: 7.75 (m, 1H), 7.33 (d, 1H),
517 (s, 2H), 3.82 (s, 3H).

E7: 2-(5-amino-3-(rifluoromethyvhovridin-2-vhisothiazolidine 1.1-digxide

a) 2-(5-nitro-3-(triflucromethvpyridin-2-vhisothiazolidine 1.1-dioxide

To 2-chioro-5-nitro-3-trifiucromethyipyridine (0.58 g, 2.48 mimol) and isothiazolidine 1,1-
dioxide (0.60 g, 4.96 mmol) in 1,4-dioxane (12 mi) were added Cs,C0; (0.81 g, 2.48
mmeol} and argon was bubbled though the mixtiure for 10 min. Then Xaniphos (287 mg,
0.50 mimoel} and Pdz(dba}, (114 mg, 0.124 mmol} were added. The reaction mixture was
stirred for 40 min at 140°C in a microwave oven. The mixiure was fillered through a pad
of Celite and the solvent was evaporated. The crude product was purified by  flash
column chromatography on silica gel {(cyciohexane/AcOREt 100/C to 50/50) to afford 2-(5&-
nitro-3-{trifluoromethylpyridin-2-yllisothiazolidine 1,1-dioxide. M/z = 312 [M+H]+, Rt =
0.87 min (UPLC Method B2).

b) 2-(5-amino-3-riflucromethvipyridin-2-vhisothiazoliding 1. 1-dioxide

To 2-(5-nitro-3-(triflucromethyhpyridin-2-yhisothiazolidine 1,1-dioxide (0.34 g, 1.09 mmol)
in 1.25N HClin EtOH (17.5 ml, 21.2 mmol) at RT was added portionwise tin(ll} chioride
(1.04 g, 546 mmol}. The reaction mixture was stirred at RT for 1h. The mixiure was
concenirated, diluted with DCM, freated with 1N NaOH, exiracted with DCM, dried over
Na.50,, fillered and concentrated. The residue was purified by flash column
chromatography on silica gel (DCM/MeOH 1/0 to 9/1) o afford 2-(5-amino-3-
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(trifflucromethyhpyridin-2-vhisothiazolidine 1,1-dioxids. M/z = 282 [M+H]+, Rt = 0.65 min
(UPLC Method B2),"H NMR (400 MHz, DMSO-db) & ppm: 8.03 (d, 1H), 7.26 (d, 1H),
6.02 (bs, 2H), 3.68 (1, 2H), 3.20 (¢, 2H), 2.44 {m, 2H).

E8: 3-amino-1-methvl-5-(riflugromethvipyridin-2(1H}one

HO™ N Di‘ﬁ

a) i-meihvi-3-nitro-5-{irifluoromethylpyridin-2 (1 H)-one

To 3-nitro-5-(rifluoromethyD-pyridin-2-ol (1.97 g, 946 mmol) and K,CO; (262 g, 18.9
mmol) in dry DMF (30 mb) at 0°C was added dropwise iodomethane (0.80 mi, 14.2
mimol} and the reaction mixiure was stirred at RT for 1.5h. The mixiure was poured onto
ice/water and extracied with AcOEL The combined organic phases were washed with
brine, dried over Nay,SQ,, filered and concentrated under vacuum o afford 1-methyl-3-
nitro-5-(irifluoromethylpyridin-2(1H)-one. MWz = 223 [M+H}+, Rt = 0.68 min {(UPLC
Method B2), 'H NMR (400 MHz, DMSO-d;) 5 ppm: 8.89 (m, 1H), 868 (m, 1H), 3.61 (s,
3H).

b 3-amine-1-methyl-5-triflucromethybpyridin-2{1H}-one

To 1-methyl-3-nitro-5-{triflucromethyl)pyridin-2{1H)-one (1.41 g, 6.33 mmol} in EIOH (36
mi) were added 7M agqueous NH,CI (8.0 ml, 63 mmol) and iron powder {1.06 g, 18.0
mimol). The reaction mixture was heating at reflux under vigorous stirring for 1h. After
cooling to RT, the mixture was filtered through a pad of celite, rinsed with hot EtOH and
the filtrate was evaporated to dryness. Ei,O was added io the residue, the mixture was
triturated with sonication and filtered. The filirate was evaporated io dryness o afford 3-
aming-1-methyl-5-(rifiucromethyDpyridin-2(1H}-one. Mz = 193 [M+Hl+, Rt = 0.64 min
(UPLC Method B2), 'H NMR (400 MHz, DMSC-di) 5 ppm: 7.54 (m, 1H), 6.50 {m, 1H),
5.55 (bs, 2H), 3.49 (s, 3H).

ES: 3-aminc-5-chisro-1-methvipyridin-2{1H}-one

o g

LN i SN Ci b} HoN ci
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a) S-chloro-1-methvl-3-nitropvridin-2(1H)-one
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To 5-chioro-2-hydroxy-3-nitropyridine (15.0 g, 86 mmob in DMF (200 mi) at 0°C was
added NaH (4.13 g, 103 mmol) in porlions and the reaction mixture was stirred at 0°C for
1h. {odomethane (8.06 mi, 128 mmoi} was added and the mixiure was stirred at RT for
4h. The mixture was concenirated, water was added and the mixiure was exiracied with
AcCEL The organic phase was washed with brine, dried over Na,S0, and evaporated to
dryness io afford 5-chioro-1-methyl-3-nitropyridin-2(1H}-one. Mz = 188-181 [M+H+, Rt
= 0.55 min {UPLC Method B4).

b 3-aming-5-chloro~-1-methyvipyridin-2{1H}-one

To 5-chioro-1-methyl-3-nitropyridin-2{1H)-one (14.6 g, 78 mmol) in MeOH (300 mi) was
added Raney-Nickel in E1OH (4 g). The reaction mixiure was stirred at RT for 8h under
H. atmosphere. The mixture was filtered through Celite and evaporaled to dryness io
afford 3-amino-5-chioro-1-methyipyridin-2{1H)-one. Mz = 158-161 [M+H]+, Rt = 0.51
min (UPLC Mathod B4).

E180: S-aming-3-chlgro-1-methyl-6-(1H-pyrazol-1-vlipyridin-2(tHl-one

Q- Q- 0-
i a) N+ i b) N+ o o it i
o ey o R s oy
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a) 2,3 .6-trichloro-S-nitropyridine

To fuming HNO; (138 mi) were added H,S0, (111 mb) and 2,3,6-irichioropyriding (24.2
g, 133 mmol) at 0°C. The reaction mixture was allowed to warm to RT, then stirred at
100°C overnight. After cooling to 0°C, the mixiure was poured onio ice-water. The
unsoluble material was collecied by filtration to afford 2,3,6-richloro-5-nitropyridine. Rt =
1.07 min (UPLC Method B2), 'H NMR (400 MHz, DMSO-d,) 3 ppr: 9.06 (s, 1H).

b} 3.6-dichloro-5-nitropyridin-2{1H)-one

To 2,3,6-trichloro-5-nifropyridine (7.00 g, 3.8 mmob) in dry {BuCH (80 mi} was added
KOH (5.18 g, 92 mmol} and the reaction mixture was stirred at RT over the weekend,
The solvent was evaporated and the residual solid was pariitioned between AcCOE!L and
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2N agueous HCl. The resulting suspension was sonicated and fillered. The organic
phase was separated, the agueous phase was extracted with AcOE! and the combined
organic phase was washed with brine, dried over Na,S0,, fillered and concentrated. To
the residue was added AcOLL, the suspension was fillered and the filtrale was
evaporated under HV {o afford a mixture of 3,6-dichloro-5-nitropyridin-2{1H)-one and
5 G-dichioro-3-nitropyridin-2(1H}-one. Mz = 207/209/211 M-H}-, Rt = 0.57-0.65 min
(UPLC Method B2).

¢) 3-chioro-5-nitro-6-(1H-pyrazol-1-vhpyridin-2{1H}-cne

To 1H-pyrazole (2.68 ¢, 39.4 mmol} in dry THF (120 mi) was added porticnwise NaH
(1.62 g, 40.4 mmol, 60% in mineral oi) at ~10°C and the reaction mixture was stirred at
RT overnight. The mixiure of 3,6-dichloro-5-nitropyridin-2{1H)-one and 5,6-dichloro-3-
nitropyridin-2(1H-one {2.51 g, 9.85 mmol) was added portionwise, then THF (60 mi) was
added. The reaction mbdure was stirred at RT for 4h, guenched carefully with water and
the mixiure was evaporated {0 dryness. The residual solid was partitioned betwsen
AcCEL and 2N aqueous HCIL The resulting suspension was sonicated and filered. The
organic phase was separated, the aquesus phase was extracted with AcOEL and ths
combined organic phase was washed with brine, dried over Na,50,, fillered and
concentragted. To the residue was added DCM, the suspension was filtered and the
filtrate was evaporated under HV o afford a mixiure of 3-chiore-5-nitro-6-(1H-pyrazol-1-
yvijpyridin-2(1H}-one and 5-chioro-3-nitro-6-(iH-pyrazob-1-yhpyridin-2(1H}-one. Mz =
241243 [M+H+, Rt = §.61-0.66 min (UPLC Method B2).

d) 3-chloro-1-methyk-5-nitro-6- (1 H-pyrazol-1-ylipyridin-2{1H)-one

To a mixture of 3-chioro-5-nitro-6-(1H-pyrazol-1-ylipyridin-2{(1H)-one and 5-chioro-3-
nitro-&-{1H-pyrazol-1-yhpyridin-2{1H)-one (3.12 g, 7.0 mmob) in dry DMF 50 mi) were
added at RT K,CO; (3.01 g, 21.78 mmol} and at 0°C dropwise iodomethane (1.02 mi,
16.33 mmol). The reaction mixture was stirred at RT overnight. The mixture was poured
onto ice~-cold water, the suspension was filtered and the resulling solid was dried under
HV at 50°C. The solid was suspended in DCM, triturated, sonicated, the suspension was
filiered and the fillrate was concenirated. The residue was purified by two subsequent
flash column chromatographies on silica gel (first: hexans/TBME 1/0 to §/1, second:
DCM/TBME 1/0 1o O/1) to afford 3-chloro-1-methyl-5-nitro-6-(1H-pyrazok-1-yhipyridin-

2(1H)-one. M/z = 255/257 [M+H]+, Rt = 0.86 min (UPLC Method B2). H NMR (400MHz,
DMSO dy) & pprm: 8.83 (s, 1H) 8.59 (m, 1H) 7.95 (m, 1H), 6.67 (m, 1H) 4.10 (s, 3H)

&) H-aming-3-chloro-1-methyl-6-(1H-pyrazolk-1-vhpvridin-2(1H)-one

3-chioro-1-methyl-5-nitro-6-(1 H-pyrazol-1-yhpyridin-2{1H)-one (682 mg, 2.68 mmol) in
EtOH (18 ml) was added agueous 7M agueous NH,CI (3.83 mi, 26.8 mmol) followed by
iron powder (450 mg, 8.04 mmol). The reaction mixture was stirred at reflux for 3.5h.
After cooling at RT, the mixture was filtered through a pad of Celite and the filtrate was
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concentratred. The resulling solid was treated with Et,O, triturated, sonicated, ths
suspension was filered and the filtrale was evaporated to afford 5-amino-3-chloro-1-
methyl-6-(1H-pyrazobk-1-yhpyridin-2(1H)-one. Miz = 225/227 [M+HP+, Rt = 0.78 min
{(UPLC Method B2). H NMR {B00MHz, DMSO o d ppry 7.88 {d, 1H}, 7.65 (d, 1H},
7.04 (s, 1H), 6.43 {t, 1H), 5.60 (hs, 2H), 3.86 (s, 3H).

Eit1: 5-chiorg-2-{{1-methvipyrrolidin-3-vijoxy}-8-(2H-1.2, 3-triazol-2-yiipyridin-3-
amine
{3-
NI o W &
E /\\ N S N
el Y éNNﬁ\ %NEQ}
N
7

a) 3-chlore-8-((1-methyvlpyrrolidin-3-vhoxy)-5-nitro-2-(2H-1,2 3-triazol-2-viipyridine

To NaH (87 mg, 2.42 mmol, 80% in mineral oil}) in DMF (10 mi) at 0°C was added 1-
methyipyrrolidin-3-ol (229 mg, 2.20 mmol). After 30 min of stirring at RT, 2,3 ,8-trichloro-
S-nitropyridine (500 mg, 2.20 mmol) was added and the reaction mixiure was stirred at
RT for 2h. Toe NaM (97 mg, 2.42 mmol; 60% in mineral oi} in DMF (5 mi} at 0°C was
added 2H-1,2,3-friazole (157 mg, 2.20 mmob and after 10 min of stirring at RT, the
activated 2H-1,2,3-triazole was added at 0°C in the previous reaction mixiure. The
obiained reaction mixiure was stirred at RT overnight. Waler was added and the mixiure
was axiracted with AcOEL The organic phase was washed with bring, dried over Na8C,
and evaporated. The residue was purified by preparative HPLC (Method A4d) {o afford 3-
chioro-6-({1-methyipyrrolidin-3-yhoxy)-5-nitro-2-(2H-1,2, 3-triazol-2-vpyridine. Mz =
325-327 [M+H+, Rt = 0.56 min (UPLC Method B2).

b 5-chioro-2-({1-methyipyrrolidin-3-yhoxy)-8-(2H-1.2 3-triazol-2-ylipyridin-3-amine

S-chioro-2-({(1-methyipyrrolidin-3-yhoxy}-6-(2H-1,2 3-triazol-2-yhpyridin-3-amine was
prepared analogously fo E10 step e) using 3-chioro-8-({1-methylpyrrolidin-3-vijoxy)-5-
nitro-2-{2H-1,2,3-triazol-2-yhpyridine instead of 3-chloro-1-methyl-5-nitro-6-{1H-pyrazol-
T-yhpyridin-2(1H)-one. M/z = 285-297 [M+H]+, Rt = 0.48 min (UPLC Method B2).

Ei12: S5-aming-2-(3-methvi-1H-1,2.4-triazol-1-vi}benzoniirile
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a) 2-(3-methyl-1H-1.2 4-iriazol-1-vh-5-nitrobenzonitrile

2-fluoro-a-nitrobenzonitrite (2.37 g, 14.3 mmol), 3-methvl-1H-1,2 4-triazole {1.18 g, 14.3
mimol} and K;CO; (3.84 g, 28.5 mmoly in DMF (20 mil) were stirred at RT for 18h. The
reaction mixiure was quenchad with water and extracted with AcOEL The organic phase
was dried over Na,80,, fillered and concentrated. The residus was purifisd by
preparative HPLC {(Method A4) to afford 2-(3-methyl-1H-1,2 4-iriazol-1-yD-5-
nitrobenzoniirile. M/z = 230 [M+H]+, Rt = 0.89 min (UPLC Mesthod BS).

b)Y 5~-amino-2-(3-methvl-1H-1.2 4-triazol-1-vhibenzonitrile

2-(3-methyl-1H-1,2 4-trizzol-1-yh}-B-nitrobenzonitrile (741 mg, 3.23 mmol} in EOH (75
mi} was hydrogenated through H-Cubse® (Pd/C cartridge, 30°C, 40 bar , 1mi/min). The
resulting solution was evaporated to dryness io afford 5-amino-2-(3-methyl-1H-1,2 4-
triazol-1-ylibenzonitrile. M/z = 200 [M+H}+, Rt = 0.48 min (UPLC Method B8).

E13: 3-chiorg-4-(2H-1,2.3-lriazol-2-vlianiline
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a) 2-~{2-chioro-4-nitrophenyh-2H-1.2 . 3-trigzole

To 2H-1,2,3-triazole (2.0 g, 29 mmol) in DMF (145 mbL) was added NaH {1.16 g, 29
mmol, 60% in mineral oil) at RT and the mixiure was stirred for 1h. After cooling 1o 0°C,
2-chloro-1-fluore-4-nitrobenzene (4.6 g, 26.1 mmol) was added and the reaction mixiure
was stirred at 0°C for 1.5h, then at RT for 1.8h. The mixture was quenched with water
and exiracted with AcOEL The organic phase was washed with waler and brine, dried
over Na,S0,, filtered and concentrated. The crude product was purified by silica gel
column (heptane/AcCEL 80/10 to BO/ED) to afford  2-(Z-chioro-4-nitrophenyl}-2H-1,2,3-
triazole. Miz = 225-227 [M+H+, Rt = 0.95 min (UPLC Msthod B3).

b 3-¢chiore-4-(2H-1.2 3-triazol-2-yvhaniline
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To 2-(2-chioro-4-nitrophenyl)-2H-1,2,3-triazole (2.24 g, 9.97 mmol} in EIOH (130 mbL)
were added 2N ag. HCI (67 mL) and tin(l) chioride (8.5 g, 50 mmol} at RT. The white
suspension was stirred at 85°C for 45 min. After cooling to RT, the reaction mixture was
added to a concentrated aqueous NaOH solution at 0°C and exiracted with TBME/EIOH
{9/1}). The organic phase was dried over Na,SQ,, fillered and concentrated. The residue
was purified by silica gel column chromatography (heptane/AcOEL 90/10 to 25/75) to
afford  3-chioro-4-(2H-1,2,3-triazol-2-yhaniline. M/z = 185-197 [M+H+, Rt = 0.88 min
{(UPLC Method B3).

Ei4: 3.5-dichioro-4-(2H-1,2.3-triazol-2-ylianiling

wpie i

<

3,5-dichloro-4-(2H-1,2 3-iriazol-2-yhaniline was prepared in analogy o procedure E13
step a) and b} using 1,3-dichloro-2-flucro-5-nitrobenzene instsad of 3-chloro-4-
fluoroniiro-benzene. Step a) was performed ovemight. Miz = 229-231 [M+H+, Rt = 0.93
min (UPLC Method B3).

E15: 4-(4-amino-2-chiorophenvhipyrimidin-2-amine

N s
Ch_N_NH, 2 ¢
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To propanol (8 mb) were added 3-chloro-4-(4 4,5 5-tetramethyl-1,3,2-dioxaborolan-2-
vianiline (320 mg, 1.26 mmol), 2-amino-4-chloropyrimiding (164 mg, 1.286 mmol} and
aquecus 1M NaC0; (3.8 mil, 3.8 mmol} After 10 min of stirring, PdCL{PPh:),; (44 mg,
0.063 mimol} was added and the reaction mixture was stirred at 80°C overnight. The
mixiure was quenched with HO and extracled with AcOEL The organic phase was
washed with water and brine, dried over Na,80,, fillered and concenirated. The residus
was purified by silica gel column chromatography (heptans/AcOEY to afford 4-(4-amino-
2-chicrophenyhpyrimidin-2-amine. M/iz = 221 [M+H]+, Rt = 0.54 min (UPLC Method B2).

Ei6: (1-{4-aming-2-chiorophenvi)-5-methyl-1H-pyrazol-3-vhimethanol
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a) ethvl 1-(2-chloro-4-nitrophenyh-5-methyl-1H-pyrazole-3-carboxylate

2-Chioro-1-flucro-4-nitrcbenzene (1g, 5.70 mmol), ethyl 3-methyipyrazole-3-carboxylate
(0.88 g, 5.70 mmol) and K,CQO; (0.95 g, 6.84 mmol) in DMF {15 ml) were stirred at RT
overnight. Waler was added, the precipitate was filered, rinsed with waler and dried
under HY {0 afford sthyl 1-(2-chloro-4-nitrophenyl-5-methyl-1H-pyrazole-3-carboxyiate.
Miz = 310-312 [Mi+Hi+, Rt = 1.05 min (UPLC Method B2).

b) ethyl 1-{4-amino-2-chlorophenyl--methyl-1H-pyrazole-3-carboxylate

To ethyl 1-{2-chioro-4-nitrophenyl)-5-methyl-1H-pyrazoie-3-carboxylate (1.0 g, 3.23
mmol) in AcOH (50 mi) was added iron powder (1.80 g, 32 mmol)) and the reaction
mixiure was stirred at RT for 2.5h. The mixture was evaporated, the residue was treated
with DCM and filtered. The organic phase was washed with aqueous saturated NaHTO;,
water and brine, dried over Na,SO,, fillered and evaporated to afford ethyl 1-(4-amino-2-
chiorophenyl-5-methyl-1H-pyrazole-3-carboxylate. Mz = 280-282 [M+H}, Ri = 0.80 min
{(UPLC Method B2).

¢ {1-{4-aming-2-chiorophenvh-5-methyl-1H-pyrazel-3-yiimethanol

To ethyl 1-{4-amino-2-chiorophenyl)-5-methyl-1H-pyrazole-3-carboxyiate (0.81 g, 2.90
mmol) in THF (15 ml) was added dropwise 2M LiIAIH, in THF (2.17 mi, 4.35 mmol) and
the reaction mixture was stirred at RT for 1.5h. The reaction mixture was quenched
carafully with water and extracted with AcOEt The organic phase was washed with
water and brine, dried over Na,S0,, filtered and svaporated to afford (1-{(4-aminc-2-
chiorophenyD-5-methvl-1H-pyrazol-3-yiimethanol. M/z = 238-240 [M+H}+ Rt = 0.61 min
(LUPLC Method B2).

E17: tert-bultvl {({(1-(4-aming-2-chiorophenvi)-1H-pyrazol-4-yhimethyhearbamaie
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tert-butyl ({1-(d-amino-2-chiorophenyl}-1H-pyrazol-4-yhmethyhcarbamate was prepared
analogously o £16 step a) and b) using tert-butyi ({(1H-pyrazoi-4-yhmethyhicarbamate
instead of ethy! 3-methylpyrazole-3-carboxylate. Step b) was performed at RT overnight.
M/z = 323-325 [M+HI+, Rt = 0.90 min (UPLC Method B2).

E18: tert-butvl {({(1-(S-aming-3-chloropyridin-2-viy-1H-pyrazol-4-yiimethylcarbamaie
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tert-butyl ({1-{5-amino-3-chloropyridin-2-yh-1H-pyrazol-4-yhmethylicarbamate was
prepared analogously as described for E16 step a) and by using 2,3-dichloro-5-
nifropyridine insiead of 2-chioro-1-fluoro-4-nifrobenzene and using tert-bubyl {(1H-
pyrazol-4-yhmethylcarbamate instead of ethyl 3-methyipyrazole-3-carboxylate. Step b)
was performed at RT overnight. M/iz = 324-326 [M+H]+, Rt = 0.81 min (UPLC Method
B2).

E19: (i-{4-aming-2-chiorophenyli-5-methyi-1H-pyrazel-3-viimethanol

G-
* - H._,N ol
ci a) o cl
nmmnnnnnnnnnmnnRN-
HN HN}‘
3 o

a) 5-chlorg-7-nitroindelin-2-one

To 5-chiore oxindole (1.€ g, 5.7 mmol) in H:S0, (20 mi} at 0°C was added KNG, (8.72
g, 7.16 mmol) in H:S0, (20 mb) dropwiss. After stirring at 0°C for 15 min, the reaction
mixture was stirred at 90°C for 45 min. The mixiure was cooled to RT and poured onto
ice. The suspension was filtered, rinsed with water and dried under HV o afford 5-
chioro-7-nitroindelin-2-one. Miz = 211 [M-H}-, Rt = 8.76 min (UPLC Method B2).

b) 7-amino-5-chlgroindslin-2-one

To S5-chicro-7-nitroindolin-2-one (1.2 g, 5.64 mmol) in AcOH (80 mi) was added iron
powder {3.15 g, 56.4 mmol)) and the reaction mixture was stirred at RT for th. The
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mixiure was evaporated, the residue was treated with DCM and filered. The organic
phase was washed with agueous saturated NaHCQO; waler and brine, dried over
Na,8Q,, filtered and evaporated io afford ethyl 7-amino-5-chloroindolin-2-one. M/z =
183-185 [Mi+HI+, Rt = 0.82 min (UPLC Method B2).

E20; (1-{4-amino-2-chiorophenyl)-S-methyvi-1H-pyrazol-3-yhmethanol

O~
N HgN i
o i S Ci | b) 2 E R /
N7 e T NZ NN
w LN
L 4

a) 3-chlore-2-(1-methvi-1H-pyrazol-5-yhi-5-nitropyriding

To 2,3-dichioro-5-nitropyridine (0.30 g, 1.56 mmol) in 1,4-dioxane {10.5 mi) were added
1-methyl-1H-pyrazole-5-boronic acid pinacol ester (0.32 g, 1.56 mmol), water 2.4 mi
and K;CO; (1.29 g, 9.3 mmol). Under argon, Pd(PPh.), (90 mg, 0.078 mmol) was added
and the reaction mixture was stirred in microwave at 140°C for 20 min. Water and AcOEL
wers added, the organic phase was dried over Na8C,, fillered and evaporated. The
crude product was purified by flash chromatography on silica gel (heptans/AcOEL 85/15
to 15/85) to afford 3-chioro-2-(1-methyl-1H-pyrazol-5-yi)-5-nitropyridine. M/z = 239-241
[MHHI+, RE = 0.85 min (UPLC Method B2).

b} 5-chloro-6-(1-methyl-1H-pvrazol-5-vhpyridin-3-amine

8-chloro-6-(1-methyl-1H-pyrazol-5-yhpyridin-3-amine was prepared analogously as
described for G32 step b). Miz = 208-211 [M+H]+, Rt = 0.60 min (UPLC Method B2).

E21: S-chioro-6-(2H-1.2.3-triazol-2-ylipyridin-3-amine

& &

a) 3-chlore-5-nitro-2-(2H-1.2 3-triazol-2-vhpyridine

To a solution of 2,3-dichioro-5-nitropyridine {(1.0g, 5.18 mmol} and K,CO, {143 g, 10.4
mmol} in THF (5 mi) was added 2H-1,2,3-friazole (0.360 mi, 6.22 mmol). The reaction
mixture was stirred for overnight al RT. Since the reaclion was uncomplete, additional
2H-1,2,3-triazole (0.300 mi, 5.18 mmol) was added and reaction mbdure was stirred over
2 days at RT. Water was added and the mixiure was exiracied with AcOE!L The organic
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fayer was washed with brine, dried over Na,80,, fitered and concentrated under
vacuum. The residue taken-up in DCM, the solid was filtered off and the fillrate was
evaporated. The residue was purified by flash column chromatography on silica gel
(cycichexane/AcOEL 1/0 o 7/3) to afford 3-chioro-5-nitro-2-(2H-1,2, 3-triazol-2-
ypyridine. Rt = 0.75 min (UPLC Method B1), "H NMR (400 MHz, DMSO-d;) 6 ppm:
9.39 (d, 1H), 9.15 (d, 1H), 8.33 (s, 2H).

B 5-chloro-6-(2H-1.2 3-trigzol-2-vpyridin-3-aming

To a solution of 3-chloro-5-nitro-2-(2H-1,2, 3-triazol-2-ylipyridine (500 mg, 2.22 mmol) in
1.25M HCHin MeOH (35.5 mi, 44 mmol) at RT was added portionwise tin{ll} chioride (2.1
g, 11.1 mmol). The reaction was stirred at RT for 2h. The mbdure was evaporated and
residue was diluted with DCM. The mixture was basified with 1N agueous NaOH and
phases were separated. The organic layer was dried over anhydrous Na,S0,, filtered
and concentrated under vacuum. The residue was purified by flash column
chromatography on silica gel (cyclohexane/AcOEL 10 to U/1) to afford 5-chiore-6-(2H-
1,2, 3-triazol-2-yhipyridin-3-amine. M/z = 186-198 [M+H[-, Rt = 0.50 min (UPLC Method
B1), 'H NMR (400 MHz, DMS0-d;) & ppm: 8.05 (s, 2H), 7.81 (s, 1H), 7.20 (s, 1H), .20
{d, 2H).

E22: 2-{difluoromethyvlipvridin-4-amine
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a) tert-bubvl (2-(diflucromethyvpyridin-4-vhcarbamate

To a solution of 2-(diflucromethybisonicotinic acid (500 mg, 2.89 mmol) in tBuOH (30 mi)
were added DPPA (0.75 mi, 3.47 mmol) followed by Et:N (1.21 mi, 8.7 mmol). The
reaction mixiure was stirred at RT for 30 min. Then mixture was stirred at 100°C for 4h.
The mixiure was concentrated, the residue was taken-up in AcOEt and washed with
saturated agueous NaHCQO; solution, dried over Na.SQ,, filtered and evaporated. The
crude material was purified by flash column chromatography on silica gel
{cyclohexane/AcOEL 10 to /1) to afford tert-buiyl (2-{difluoromethybpyridin-4-
yiicarbamate. Mz = 245 [M+H+, Rt = 0.96 min (UPLC Msthod B1).

b} 2-{diflugromethyhpyridin-4-amine

To a solution of tert-butyl (2-(diflucromsthylpyridin-4-ylcarbamate (125 mg, 80.51 mmol
in MeCOH {1 mb was added 4M HC! in 1,4-dioxans (2.56 mi, 10.2 mmol). The reaction
mixture was stirred overnight at RT. The mixiure was evaporated and dried on HV o
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afford Z-(diflucromethylipyridin-4-amine. Mz = 145 [M+H]}+, Rt = 019 min (UPLC
Method B1).

E23: 5-chigro-6-(diflucromethoxvipyridin-3-amine

i
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a) 3-chioro-2-(diflucromethoxy)-S-nitropyriding

In a heat-gun dried flask under argon at RT, to a solution of 3-chloro-5-nitropyridin-2-ol
(1.0g, 573 mmoly in CH;CN {100 ml} was added portionwise NaH 60% in mineral oil
(619 mg, 15.5 mmol). The reaclion mixiure was stirred at RT for 15 min. Then, 2,2-
difluoro-2-{fluorcsuifonyli-acetic acid (1.0 mi, 8.74 mmol) was added dropwise and
reaction mixture was stirred at RT for 15min. Midure was cooled {o 0°C and guenched
by dropwise addition of water (50 mb). Mixture was diluted with AcOEL and phases were
separated. The agueous layer was exiracled 3 times with AcOEL The combined organic
layers were washed with waler (3 times), brine, dried over Na,5Q,, filtered and
evaporated. The crude material was purified by flash column chromatography on silica
gel (n-hexane/TBME: 1/0 to 8/2) {0 afford 3-chloro-2-{diflucromethoxy)-5-nitropyridine. Rt
= 0.89 min (UPLC Method B2), 'H NMR (400 MHz, DMSO-ds) 5: 9.11 (d, 1H), 8.97 {d,
iH), 7.84 (1, 1H).

b} 5-chlore-6-(difluoromethoxyiovrdin-3-aming

To a solution of 3-chloro-2-(diflucromethoxy)-5-nitropyridine (454 mg, 2.02 mmol} in
AcCH (5 mb) at RT was addsd ron powder {1.13 g, 20.2 mmol}. The reaction mixiure
was stirred at RT for 1.5h. The mixture was diluled with toluene and evaporated. The
residue was taken-up in DCM and filiered over a Celite pad built in DCM. The filirate
was washed with saturated agueous NaHCGC; solution and phases wers separated. The
aquecus laysr was extracted twice with DCM. The combined organic layers wers
washed with water, brine, dried over Na,8Q,, filtered and evaporated {o afford 5-chioro-
G-(difluoromethoxy)pyridin-3-amine. M/z = 195197 [M+Hl+, Rt = 0.82 min (UPLC
Method B2).

E24: S5-chloro-2-(2-{dimethvilaminolethoxyipyridin-3-amine
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a) 2-{{5~-chioro-3-nitropyridin-Z-vhioxy)-N. N-dimsthylethanaming

To a solution of 5-chloro-3-nitropyridin-2-of {1.0g, 5.61 mmol), 2-dimethylamino)ethanol
{0.63 mi, 6.18 mmol) and triphenylphosphine (1.79 g, 6.74 mmol} in THF (20 mi) at 0°C
was added DEAD (1.0 mi, 8.18 mmol). The reaction mixiure was aliowsd o warm-up o
RT and stirred for 3h. Then,additional Z2-dimsthylamino)ethanol (0.63 mi, 6.18 mmol},
triphenylphosphine (1.79 g, 6.74 mmol) and DEAD (1.0 mi, 6.18 mmol) were added and
the reaction mixture was stirred overnight at RT. Mixdure was diluted with water and
exiracted 3 times with AcOEL The organic layer was washed with brine, dried over
Na.SO,, filtered and evaporated. The crude malerial was purified by flash column
chromatography on silica gel (heptane/AcOEL 4/6 to 0/1) and then by preparative HPLC
{(Methed A4) o afford 2-({5-chloro-3-nitropyridin-2-yhoxy)-N, N-dimethyvisthanamine. M/z
= 24G6-248 [M+H}+, Rt = 0.47 min (UPLC Method B2).

B 5-chioro-2-(2-({dimethviaminolethoxy)pyridin-3-aming

A mixture of 2-((5-chloro-3-nitropyridin-2-yhoxy)}-N, N-dimethylethanamine (235 mq, 0.96
mmol) and iron (534 mg, 8.6 mmol) in EICH (4 mi) and saturated agusous NH,CH (1 mi)
was stirred at 100°C for 2 days. The mixture was fillered over a Celite pad and the
filirate was concentrated. The crude material was  purified by flash column
chromatography on silica gel (DCM/MeOH + 0.1% NH.: 1/0 to 4/8) {0 afford 5-chloro-2-
(2-(dimethylamino)ethoxy)pyridin-3-amine. M/z = 216-218 [M+H]+, Rt = 0.44 min (UPLC
Method B2), "H NMR (400 MHz, Methanol-d4) &: 7.34 (d, 1H), 6.96 (d, 1H), 4.54 (m,
2H), 3.30 (m, 2H), 2.76 (s, 6H).

Part F: Synthesis of heterogromatic acids

Fi: 5-(2H-1.2. 3-lriazol-2-yi-2-(trifluoromethvllisonicotinic acid
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b} methyl 5-bromo-2-(Iriflucromethyhisonicolinaie

To a solution of 5-bromo-2-(riflucromethybisonicotinic acid (1.0 g, 3.70 mmol) in THF (5
mi) and MeOH (5 mil) at RT was added trimethyisilyidiazomethans (0.85 g, 7.41 mmol).
The reaction mixiure was stirred at rt for 1h. The solvenis were evaporated and the
residue was purified by flash column chromatography on silica gel (cyclohexane/EtOAC
1/C to 8/2) to afiord methyl 5-bromo-2-{triflucromethyilisonicotinats. Rt = 1.08 min (UPLC
Method B1), 'H NMR (400 MHz, DMSO-ds) 6: 9.14 (s, 1H), 8.23 (s, 1H), 3.93 (s, 3H).

b) Methyl 5-(2H-1.2 3-triazol-2-yD-2-(trifluoromethvilisonicotinate

A solution of methyl 5-bromo-2-{trifiuoromethylisonicotinate (200 mg, 0.70 mmob, 1H-
1,2,3-triazole (65 mg, 0.92 mmol) and Cs,C0O; (252 mg, 0.78 mmol} in DMF (3 ml) was
stirred at 80 °C for 1h. The reaction mixture was guenched with saturated agueous
NaHCO; and exiracted with AcOEL The organic phase was dried over NayS0,, filtered
and concenirated. The residue was purified by flash column chromatography on silica
gel (cyclohexane/EtOAc 1/0 to 1/1) to afford methyl 5-(2H-1,2,3-triazol-2-y1)-2-
{trifluoromethybisonicotinate. Miz = 273 [M+H+, Rt = 1.01 min (UPLC Msthod B1).

¢) 5-(2H-1.2, 3-triazol-2-y)-2-(trifluoromethyhisonicotinic acid

To a solution of methyl 5-(2H-1,2, 3-trazol-2-yh-2-(trifluoromethylisonicotinate (75 mg,
0.276 mmol) in EtOH (3 mb) was added 2M aguecus NaOH (0.15 mi, .30 mimol}. The
mixiure was stirred overnight at RT. The reaclion mixure was quenched with 1N
aqueous HCI to pH 2-3, exiracted with AcOEY dried over Na,B80,, fillered and
gvaporated to afford 5-(2H-1,2,3-riazol-2-yi}-2-drifluoromethylisonicotinic acid. Mz =
257 [M-HI-, Rt = 0.42 min (UPLC Method B1).

F2: 2-(diflucromethybisonicotinic acid
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To a stirred solution of ethyl 2-(diflucromesthybisonicotinate (835 myg, 4.15 mimol} in THF
(5 mi} was added LiOH 2M in water {(2.58 mi, 5.2 mmol). The reaction mixiure was
stirred at RT for 2h. The mixiure was evaporated. The residue was taken up in 1N
aqueous MCI (pH 4) and the mixiure was exiracted with DCM (10 times). The combined

organic layers wers dried over Na,3Q,, fillered and th solvent was evaporated to afford
2-(diflucromethyhisonicotinic acid. M/z = 174 [M+H}+, Rt =0.42 min (UPLC Method B2).

Example 1: (8)-1-(6-(2H-1.2.3-triazol-2-yD}-8-(lriflucromethyDpyridin-3-vh-3-(2-
chiore-7-(1-methoxyethybpyrazelol1.5-alpyrimidin-6-yllurea
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To a solution of (S)-2-chioro-7-{1-methoxyethyhpyrazolo[1, 5-alpyrimidine-6-carboxylic
acid (380 mg, 1.48 mmol) in 1,4-dioxane {5 mi) in a sealed vial were added DPPA {0.38
mil, 1.78 mmol) and Et:N (0.62 mi, 4.46 mmol). The vellow solution was stirred at RT for
30 min. Then, 6-(2H-1,2,3-triazol-2-yh-S-(trifluoromethyhpyridin-3-amine 681 mg, 2.97
mmol) was added and the reaction mixiure was stirred for 1h at 100 °C. After cooling to
RT, water was added and the mixiure was extracied with AcOEt, washed with agqusous
saturated NaHCO,;, dried over Na,80,, filtered and concenirated. The crude product
was purifed by flash column chromatography on silica gel (DCM/MeCH : 100/0 to 80/20),
then the product was precipitated in MeOH and fillered {o afford (8)-1-(6-(2H-1,2,3-
triazol-2-yi-5-(irifluoromsthyhpyridin-3-y1-3-(2-chiloro-7-(1-methoxyethyhpyrazolot, 5-
alpyrimidin-6-yurea. Miz = 482-484 [M+H]+, Rt = 4.41 min (HPLC Msthod C1), 'H NMR
{400 MHz, DMSO-o6) § ppm: 10.48 (s, 1H), 8.97 (s, 1H), 8.83 (d, 1H), 8.72 (d, 1H), 8.64
(s, TH), 8.17 (s, 2H}, 6.95 (5, 1H), 5.43 (g, 1H), 1.58 (d, 3H).

Example 2: (8)-1-(Z-chloro-7-(1-methoxyethyvhpvrazolo1 S-alpyrimidin-6-vi}-3-(2-
{trifluoromethylpyridin-4-yhurea
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To a solution of (8)-2-chioro-7-{1-methoxyethyhpyrazoio[1,5-ajpyrimidine-6-carboxylic
acid (1.3 g, 4.78 mmol) in 1,4-dioxane (10 mi) were added DPPA (1.24 mi, 5.74 mmol)
and Et;N (2.33 mi, 23.9 mmol). The reaction mixture was stirred at RT for 30 min. Then,
2-(riftuoromethyhpyridin-4-amine {1.55 g, 9.56 mmol) was added and reaction mixdture
was stirred at 100°C for 2h. The mixture was pariitioned between AcOEt and salurated
agueous NaHCQO; and the phases were separated. The organic layer was dried over
Na,B0,, fillered and concentrated. The crude material was purified by flash colunmin
chromatography on silica gel (cyciochexane/AcOEL 1/0 to 0/1). The residue was then
taken up in MeOH and heated until disolution. After cooling to RT the precipitale was
collected by filtration, washed with MeOH and dried io afford (8)-1-(2-chloro-7-{1-
methoxyethyhoyrazolo[1,5-alpyrimidin-6-yD)-3-2-(frifluoromsthyDpyridin-4-yhurea. Mz =
415-417 [M+HJ+, Rt = 4.18 min (HPLC Method C1), 'H NMR (400 MHz, DMSO-d.) 8
ppm: 10.38 (5, 1H), 8.92 (s, 1H), 8.57 (s, 1H), 8.56 (s, 1H), 8.06 (d, 1H), 7.61 (dd, 1H),
6.94 (s, 1H), 5.41 (g, 1H), 3.32 (s, 3H), 1.57 (d, 3H).

Example 3. (8)-1-(2-chioro-7-(1-methoxvethyvbpvyrazolol1.5-alpyrimidin-6-y-3-(1-
methylk-2-oxo-5-(riflucromethvi}-1.2-dihydropyridin-3-vilurea

o

(7 .
AS

o

[®]

o

i

o

\_#

To a solution of (S)-2-chloro-7-{1-methoxyethyhpyrazolo[1,5-alpyrimidine-6-carboxylic
acid (70 mg, 0.274 mmol) in 1 4-dioxane (5 ml) were added DPPA (0.071 mi, 0.329
mmol) and EN (0.19 mi, 1.37 mmiol). The reaction mixture was stirred at RT for 30 min.
Then, 3-amino-1T-methyl-3-{triflucromethyi)pyridin-2{(1H)-one (52.6 mg, 0.274 mmol) was
added and reaction mixture was stirred at 100°C for 2h. The mixiture was extracted with
AcCEL and saturated agueous NaHCO; and phases were separated. The organic layer
was dried over Na,5Q,, fitered and concentrated. The crude material was purified by
flash column chromatography on silica gel (cyclohexane/AcOEL 1/0 to /1), The product
was then purified again by preparative HPLC (Method A1), fractions were combined,
exiracted with AcOE! and saturated agueous NaHCG;. The organic layer was dried over
Na.SO,, fillered, evaporated and dried under HV to afford (S)-1-(Z-chloro-7-(1-
methoxyethyhpyrazolo[1, 5-alpyrimidin-6-yD-3-(1-methyl-2-oxo-5-(riflucromethyl)-1,2-
dihydropyridin-3-ylurea. M/z = 445-447 [M+H+, Rt = 4.32 min (HPLC Method C1), 'H
NMR (400 MHz, DMSO-di) 8 ppm: .58 (s, 1H), 8.12 (s, 1H), 8.77 (s, 1H), 8.28 (d, 1H},
8.08 (bs, 1H), 6.92 (s, 1H), 5.38 (g, 1H), 3.60 (s, 3H), 3.23 (5, 3H}, 1.58 (d, 3H).

Example  4: (Ry1-{6-(2H-1.2 3-triazol-2-vl)-5-(rifluoromethylipyridin-3-vi}-3-(2-
chioro-7-{1-methoxy-2-methvipropylipvrazoiol 1.5-alpyrimidin-8-yhiurea
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To a solution under argon of (R)}-2-chioro-7-(1-methoxy-2-methyipropyhpyrazolof1,5-
alpyrimidine-6-carboxylic acid (70 mg, 0.165 mmob in 1,4-dioxane (8 ml) were added
DPPA (0.044 mi, 0.192 mmol) and ELN (0115 mi, 0.827 mmol). The reaction mixiure
was stirred at RT for 30 min. Then, 6-(2H-1,2 3-triazoi-2-yi)-B-(irifluoromethypyridin-3-
amine (45.5 mg, 0.189 mmol) was added and reaction mixture was stirred at 100°C for
16h. The mixture was cooled to RT, additional dipheny! phosphoryl azide (0.044 mi,
3,199 mmob) and ELN (0. 115 mi, 0.827 mmol) were added and reaction mixiure was
stirred at 100°C for 2.5h. Agueocus NaHCO,; was added and the mixiure was extracted
with AcOEL The organic layer was washed with water and brine, dried over Na;S0;y,
filtered and concentrated. The crude material was purified by preparative SFC (Method
ABYy and fractions were lyophilized o afford (R)}-1-(8-(2H-1,2 3-triazol-2-yh-5-
(friflucromethybhpyridin-3-vh-3-(2-chioro-7-{ 1-methoxy-2-methylpropylipyrazolo[1,5-
alpyrimidin-6-yliurea. M/z = 510-512 [M+H]+, Rt = 542 (HPLC Method C1), 'H NMR
(600 MHz, DMSO-d;) 8 ppm: 10.54 (s, 1H), B.97 (s, 1H), 8.83 (d, 1H), 871 (d, 1H), 8.50
(s, TH), 8.17 (s, 2H}, 8.94 (s, 1H), 5.09 (d, 1H), 3.36 (s, 3H), 2.38 (s, 1H), 1.08 (d, 3H),
0.81 (d, 3H).

Example 8: (B)}-1-{5-chloro-6-(2H-1.2,3-triazol-2-viipvyridin-3-vi}-3-(2-chiogro-7-(1-
meihoxy-2-methyipropylipyrazolol . S-alpyrimidin-6-vhurea
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To a solution under argon of (R)-Z2-chloro-7-(1-methoxy-2-methylpropybpyrazolo[1,5-
ajpyrimidine-G-carboxyiic acid {70 mg, 0.185 mmob in 1,4-dioxane (8 mi) were added
DPPA (0.044mi, 0.199 mmol) and EGLN (0.115 mi, 0.827 mimol). The reaction midure
was stirred at RT for 30 min. Then, 5-chioro-8-(2H-1,2,3-triazol-2-ypyridin-3-amine
(38.8 mg, 0.189 mmol} was added and reaction mixture was stirred at 100°C for 16h.
The mixture was cooled to RT, diphenyl phosphoryl azide (0.044 mi, 8.199 mmol) and
Et:N (0.115 mi, 0.827 mmol) were added and reaction mixture was stirred at 100°C for
2.5h. The mixture was diluted with ACOEL and saturated aqueous NaHCO; and phases
wers separated. The organic layer was washed with water and brine, drigd over Na,S0,,
filtered and concentrated. The crude material was purified by preparative SFC (Method
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ALY and fractions were lyophilized. The product was purified again by preparative HPLC
{Method A2) and fractions were lyophilized to afford (R)-1-(5-chloro-6-{2H-1,2,3-triazol-
2-yhpyridin-3-y)-3-(2-chloro-7-(1-methoxy-2-methylpropyDpyrazoio[1, 5-a]pyrimidin-6-
yilurea. Miz = 476-478 [M+H}+ Rt = 470 (HPLC Method C1), 'H NMR (800 MHz,
DMSO-di) § pprm: 10.40 (s, 1H), 8.95 (s, 1H), 8.53 (d, 1H), 8.49 (d, 1H), 8.44 (5, 1H),
8.15 (g, 2H), 8.93 (s, 1H), 5.08 (d, 1H), 3.35 (s, 3H), 2.38 (d, 1H), 1.08 (d, 3H), 0.81 (d,
3H).

Exampie §: {S)-1-{7-{1-methoxvethvii-Z-methvipvrazolol1.5-alpyrimidin-G-vi}-3-{2-
(triflucromethylipyridin-4-vijurea
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To a solution of (8)-7-(1-methoxyethyl}-2-methylpyrazoio[1,5-ajpyrimidine-S-carboxylic
acid (100 mg, 0.425 mmol) in 1 4-dioxane (5 mi) were added DPPA (0.110 mi, 0.510
mmol) and Ef:N (0.296 mi, 2.13 mmob. The reaction mixture was stirred at RT for 30
min. Then, Z-(riflucromsthylipyridin-4d-aming (138 myg, 0.850 mmol} was added and
reaction mixture was stirred overnight at 100°C. AcOEt and saturated agueous NaHCO,
was added and the phases were separated. The organic layer was dried over Na,SQOy,
filtered and concenirated. The corude material was purified by flash column
chromatography on silica gel {cyclohexane/AcOEL 1/0 t0 0/1). Product was then purified
again by preparative HPLC (Method A1), fractions were combined, extracted with AcOEL
and saturated aqueous NaHCO,, the organic layer was dried over Na,S0Q,, fillered,
evaporated and dried on HV to afford (8)-1-(7-(1-methoxyethyD-2-methylpyrazolof1,5-
alpyrimidin-&-yh-3-(2-#rifluoromethyl}pyridin-4-yhursa. M/iz = 385 [M+H}+, Rt = 3.54 min
(HPLC Method C1), 'H NMR (400 MHz, DMSC-d;) 5 ppm: 10.31 (s, 1H), 8.74 (s, 1H),
8.55 (d, 1H), 8.43 (s, 1H), 8.06 (d, 1H), 7.61 {(dd, 1H), .86 (s, 1H), 5.50 (g, 1H), 3.30 (s,
3H)Y, 2.44 (s, 3H), 1.56 (d, 3H).

Example 7: (S)»1-(2-flugre-7-(1-methoxyethylipyrazolol1.5-alpyrimidin-&-yi}-3-(2-
{trifiuoromethyhipyridin-4-vilurea
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To a solution of (S)-2-fluoro-7-{1-methoxyethyhpyrazoio][1,5-ajpyrimidine-8-carboxylic
acid (140 mg, 0.556 mmol) in 1,4-dioxane (3 mi) under argon were added DPPA (0.144
mi, 0.667 mmol) and Et;N (0.23 mi, 1.67 mmol). The reaction mixiure was stirred at RT
for th. Then, 2-{(trifluoromethyhpyridin-4-amine (135 mg, 0.834 mmol) was added and
reaction mixiure was stirred overnight at 100°C. The mixiure was extracted with AcOE!L
and brine. The organic laver was dried over a phase separator cartridge (IST) and
concentrated. The crude material was purified by flash column chromatography on silica
gei (cyclohexane/AcOEL 1/0 to 1/9). Product was dissolved in hot MeOH and afier
cooling to RT, mixture was centrifuged and the mother liquor was removed to afford a
solid. The product was then further purified by preparative HPLC (Method A1), fractions
were combined, exiracted with DCM and saturated agueous NaHCQO,, the organic layer
was dried over a phase separaior cartridge (IST), evaporated and dried on HY to afford
{S)-1-(7-(1-methoxyethyl)-2-methylpyrazolo[1,5-alpyrimidin-6-y[-3-(2-
(riflucromethybpyridin-4-yhurea. M/z = 308 [M+H]+, Rt = 3.90 min (HPLC Method C1),
"H NMR (400 MHz, DMSO-d:) 8 ppm: 10.34 (bs, 1H), 8.87 (s, 1H), 8.56 (d, 1H), 8.53
{bs, 1H), 8.06 (s, 1H), 7.861 {d, 1H), 6.57 (d, 1H), 5.32 (g, 1H), 3.30 (s, 3H), 1.56 {d, 3H).

Example 8: (8y-1-(2-chicre-7-(I-methoxysthvhpyrazololi,5-alpyrimidin-8-yi}-3-(5-
cvanopyridin-3-vliurea
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To a solution of (8)-2-chioro-7-{1-methoxyethyhpyrazolo[1,5-alpyrimidine-6-carboxylic
acid (50 mg, 0.19 mmol) in 1 4-dioxane (0.8 mi) were added DPPA (0.051 mi, 0.228
mimoly and ELN {8.079 mi, 0.568 mmol). The reaction mixiure was stirred at RT for 30
min. Then, S-aminonicotinonitrile (67.8 mg, 0.569 mmol) was added and the reaction
mixture was stirred at 100°C for 30 min. The mbdure was evaporated and the residue
was dissolved in AcOEL The organic layer was washed with salurated aqueous
NaHCO,, brine, dried over Na,S0,, fillered and concentrated. The crude material was
purified by flash column chromatography on silica gel (cyciohexane/AcOEL 1/0 10 0/1) to
afford (S)-1-(2-chioro-7-(1-methoxyethyhpyrazolo[1, 5-alpyrimidin-&-yD-3-(5-cyanopyridin-
3-yhurea. Miz = 372-374 [M+H]+, Rt =3.18 min (HPLC Method C1), 'H NMR (600 MHz,
DAMSOC-ap) & ppmi: 10.08 (s, 1H), 8.92 (5, 1H), 8.83 (d, 1H), 8.64 (d, 1H), 8.52 (s, 1H),
8.42 (s, 1H), 6.92 (s, 1H}, 5.41 {qg, 1H)}, 3.30 (s, 3H), 1.57 (d, 3H).

in analogy to Example 1 the following examples were prepared:
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9 (8)-1-(5-chioro-6- M/z = 411-413 [M+HJ+, Ri =
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methoxypyridin-3-
yi)-3-(2-chloro-7-(1-~
methoxyethyhpyrazo
lo{1,5-ajpyrimidin-&-
yhjurea

433 min (HPLC Method
C1), "H NMR (400 MHz
DMSO-ds) 8 ppm: 9.68 (bs,
1H), 8.94 (s, 1H), 8.35 (bs,
1H), 8.15 (d, 1H), 8.12 (d,
1H), 6.91 (s, 1H), 5.41 (q,
1H), 3.91 (s, 3H), 3.31 (s,
3H), 1.57 (d, 3H).

18 : (S)-1-{5-chioro-6- Mz = 448-450 [M+H]+, Rt =
0§H ’ (2H-1,2 3-triazol-2- | 3.99 1man (HPLC Method
Moy A M NG yhpyridin-3-y}-3-(2- | C1), '"H NMR (400 MHz,
Ciﬂ!\, E'/ QN»N\ chioro-7-(1- DMSO-ck) & ppm: 10.33
N methoxyethyDpyrazo | (bs, 1H), 8.85 (s, 1H), 8.60
lo[1,5-alpyrimidin-6- | (bs, 1H), 8.54 (d, 1H), 8.49
yhurea (d, 1H), 8.18 (s, 2H), 6.94
(s, 1H), 5.42 (g, 1H), 3.33
(s, 3H), 1.59 (d, 3H).
11 i (8)-1-(2-chloro-7-(1- | M/z = 444-446 [M+H]+ Rt =
5\,& methoxyethybpyrazo | 3.30 min (HPLC Mesthod
N\Nj\\\/& Neao O | lo[1 5-alpyrimidin-6- | C1), 'H NMR (400 MHz,
Gl s O EN, N | YD)-3-(B-methoxy-6- | DMSO-ck) & ppm: 10.23
Ned | (2H-1,2.3-triazol-2- | (bs, 1H), 8.97 (s, 1H), 8.59
yhpyridin-3-yliurea | (bs, 1H), 8.19 (s, 1H), 8.04
(s, 2H), 8.03 (s, 1H), 6.94
(s, 1H), 5.44 (g, 1H), 3.80
(s, 3H), 1.59 (d, 3H).
12 (S)-1-(2-chloro-7-(1- | M/z = 381-383 [M+H]+, Rt =

methoxyethyDpyrazo
lo[1,5-alpyrimidin-&-
yh-3-(2-
chioropyridin-4-
yiurea

3.67 min (HPLC Method
C1), H NMR (400 MHz,
DMSO-ck) & ppm:  10.21
(bs, 1H), B.90 (s, 1H), 8.51
(bs, 1H), 8.21 (d, 1H), 7.69
(d, 1H), 7.33 (dd, 1H), 6.94
(s, 1H), 5.40 (q, 1H), 3.31
(s, 3H), 1.56 (d, 3H).
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EK] (S)-methyl 3-chioro- | Mz = 438-440 [M+H]+, Rt =
i
o) 5-(3-{2-chioro-7-(1- 2.38 min (HPLC Method
Nep s HoH Ci methoxyethylipyraze | C2), 'H NMR (400 MHz,
Ci—(’\,/,,;\ P 1{ fo[1,5-alpyrimidin-6- | DMSO-d;) & ppm: 10.08
N P yijureidoibenzoats {bs, 1H), 8.84 (s, 1H}, 842
oo (bs, 1H), 8.00 {t, 1H), 7.83
{t, 1H), 7.54 (1, 1H), 6.93 (s,
1H), 5.41 (g, 1H), 3.87 (s,
3H), 3.32 (s, 3HY, 1.57 (4,
3H).
i4 : 1-(5-chioro-6-(2H- Miz = 462-484 [M+H]+ Rt =
0 1.2,3-triazol-2- 449 min (HPLC Maethod
H H . |
AR NI PN yhpyridin-3-y1)-3-(2- | C1), 'H NMR (400 MHz,
C“‘<__,,,.i\N/ Wg QN,N chioro-7-(2- DMSO-ck) 8 ppm: 10.33 (s,
g\;;‘ methoxypropan-2- 1H}, 8.83 (s, 1H)}, 8.85 (s,
yhpyrazoio[1,5- 1H), 8.55 (s, 1H), 848 (s,
alpyrimidin-&-yhurea | 1H), 8.16 {5, 2H), 6.91 (s,
1H), 3.27 (s, 3H), 1.87 (s,
BH).
is E 1-(2-chiore-7-(2- M/z = 428-431 [M+HJ+ Ri=
O - methoxypropan-2- 473 min (HPLC Method
Moy M M | Yipyrazolof1,5- CH, 'H NMR (400 MHz,
Ci—u P \g E N alpyrimidin-6-y-3- DMSO-ds) © ppm: 10.44 (s,
N 2- 1H), 8.94 (s, 1H), 8.82 (s,
(triffucromethyhpyrid | 1H), 8.55 (d, 1H), 8.06 (d,
in-4-vijurea 1H), 7.61 (dd, 1H), 6.91 (s,
1H), 3.24 (s, 3H), 1.86 (s,
GH).
i8 1-(5-chicro-6-(2H- [a], Miz = 444-446 [M+H]+,
HooH 1.2,3-triazol-2- Rt = 413 min (HPLC
C_{ﬂi\ NTN\@C' yhpyridin-3-y}-3-(2- | Method C1), 'H NMR (600
=a? O N N’i? chioro-7-(1- MHz, DMSO-d) & ppm:
N=/ | methyicyclopropyllp | 9.85 (bs, 1H), 8.71 (s, 1H),
yrazolo[t,5- 8.60 (bs, 1H), 8.58 (d, 1H),
alpyrimidin-G-yhurea | 8.48 {d, 1H), 815 (s, 2H),
8.91 (s, 1H), 1.48 (s, 3H),
1.05 {m, 2H), 0.98 {m, 2H}.
iz 1-(2-chiore-7-(1- [a], Mz = 411-413 [M+H]+,

methvicyclopropyiip
yrazolo{t,5-
alpyrimidin-6-y)-3-
(2-
{trifflucromethylpyrid

Rt = 435 min (HPLC
Method C1), 'H NMR (800
MHz, DMSO-cb) & ppm:
9.97 (bs, 1H), 8.68 (s, 1H),
8.58 (bs, 1H), 8.55 (d, 1H),
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in-d-yljurea .06 (d, 1H), 7.64 (dd, 1H),
6.91 (s, 2H), 1.46 (s, 3H),
1.03 (d, 2H), 0.97 (d, 2H).
i8 1-(5-chiore-6- M/z = 385-397 [M+H]+ Rt =
) I/ﬁ : o | methoxypyridin-3- | 438 min (HPLC Method
ng@\i g \3/\/[ y1)-3-(2-chloro-7- C1), "M NMR (400 MHz,
e R e isopropylpyrazolof1, | DMSO-ds) 8 ppm: 8.07 (bs,
5-a]pyrimidin-6- 1H), 8.52 (s, 2H), 8.14 (d,
ylurea 1H), 8.09 (d, 1H), 6.90 (s,
1H), 3.89 (s, 3H), 3.78 (m,
1H), 1.47 {d, 6H).
ig 1-(2-chloro-7- M/z = 436-438 [MaH]+, Rt =
Nﬂ\%ﬁ i 2N isopropylpyrazoleft, | 0.93 /min (UPLC Method
o VT T (;{N 5-alpyrimidin-G-yl)-3- | B2), 'H NMR (400 MHz,
N O | (3-cyano-4-(3- Methanol-di) & ppm: 8.85
" | methyl-1H-1,2 4- (s, 1H), 8.45 (s, 1H), B.12
triazol-1- (d, 1H), 7.86 (dd, 1H), 7.67
yiiphenyljurea (d, 1H), 6.66 (s, 1H), 3.89
(m, 1H), 2.46 (s, 3H), 1.57
(d, 6H).
20 — -(3-chioro-4-(2H- | [a], Miz = 431 [M+H+, Rt =
| B ci 1,2,3-triazol-2- 443  min (HPLC Method
o VY C[ | yhpheny)-3-(2- C1), 'H NMR (400 MHz,
N NSy | chloro-7- DMSC-ck) § ppr 9.43 (bs,
Nis
isopropylpyrazoloft, | 1H), 8.55 (s, 1H), 851 (s,
5-a]pyrimidin-6- 1H), 8.11 (s, 2H), 7.92 (d,
yurea 1H), 7.56 (m, 2H), 6.91 (s,
1H), 3.80 (m, 1H), 1.49 (d.
BH).
21 P 1-(5-Chioro-6-(2H- | Miz = 432-434 [M+H]+ Rt =
I 1,2,3-triazol-2- 431 min (HPLC Method
Mgy Mo N € A :
cs—uj YU, | vopyidin3yi-3-2- | C1), 'H NMR (400 MHz,
N N™ "N"% | chioro-7- DMSO-db) & ppm: 9.71 (bs,
= isopropylpyrazolof1, | 1H), 8.76 (bs, 1H), 8.58 (d,
5-alpyrimidin-6- 1H), 8.56 (s, 1H), B.44 (d,
yijurea 1H), 8.15 (s, 2H), .92 (s,
1H), 3.81 (m, 1H), 1.49 (d,
&6H).
22 i-(B-chioro-6-(4- Wiz = 446 [M+H+, Rt =

methyl-2H-1,2,3-
triazol-2-yl)pyridin-3-
yi)-3-(2-chloro-7-
isopropylpyrazoloft,

1.08 min (UPLC Method
B2), 'H NMR (400 MHz,
DMSO-ds) 8 ppme 9.67 (bs,
1H), 8.74 (bs, 1H), 8.56 (s,




WO 2015/181747 PCT/IB2015/053975
101
5-alpyrimidin-6- 1H), 8.55 (d, 1H), 8.41 (d,
yhurea 1H), 7.90 (s, 1H), 6.92 (s,
1H), 3.81 (m, 1H), 2.36 (s,
3H), 1.49 (d, 6H).
23 1-(4-(2- Mz = 457-450 [M+H]+, Rt =

aminopyrimidin-d-
yi-3-chiorophenyl)-
3-{2-chioro-7-
isopropylpyrazolof1,
S-alpyrimidin-6-

0.97 min (UPLC Method
B2), 'H NMR (400 MHz,
DMSO-ds) & pprt: 9.37 (bs,
1H), 8.53 (s, 1H), 8.52 (bs,
1H), 8.28 (d, 1H), 7.80 (d,

yhurea 1H), 7.53 (d, tH), 7.45 (dd,
1H), 6.80 (s, 1H), 6.82 (d,
1H), 8.68 (s, 2H), 3.80 (m,
1H), 1.48 (d, 6H).

24 ; 1-(5-chioro-1- {al, Miz = 461-463 [M+H]+,
rd$ methyk-&-oxo-2-(1H- | Rt = 122 min (UPLC
/NN@QYQ A p_yrazoin%yi)ﬂ,a_ Method B1), 'H NMR (400
Gl ,,,.j\N, LN o dinydropyridin-3-yi)- | MHz, DMSO-o) 8 ppm:
o 3-(2-chioro-7- 9.00 (bs, 2H), 863 (s, 1H),
isopropyipyrazoloft, 1| 8.89 (s, 1H), 8.21 {4, 1H),
5-ajpyrimidin-6- 7.76 (d, 1H), 6.8C (s, 1H),
yhurea 6.53 {t, 1H), 4.03 (s, 3H),

3.82 (m, 1H), 1.48 (d, 6H).
25 ~ 1-(5-chiloro-6- [al, Miz = 410-412 [M+H]+,
N HoH ol ethoxypyridin-3-yi)- Rt = 480 min (HPLC
CEWQ;T\\ \g ! \/“_ 3-{2-chloro-7- Method C1), 'H NMR (400
N N ‘{L isopropylpyrazolof1, | MHz, DMSG-d;) & ppnu
S-alpyrimidin-6- 8.98 (bs, 1H), 8.52 (s, 1H),
yhurea 8.44 (bs, 1H), 8.11 (d, 1H),
8.07 (d, 1H), 6.89 (s, 1H),
4.34 (g, 2H), 3.78 {m, 1H),

1.47 {d, 6H), 1.33 (i, 3H).
26 1-(5-bromopyridin-3- | [a], M/z = 408-411 [M+H]+,

yh-3-(2-chloro-7-
isopropylpyrazoloft,
S-ajpyrimidin-6-
vhurea

Rt = 376 min (HPLC
Method C1), 'H NMR (400
MHz, DMSO-cb) 5 ppm:
9.38 (bs, 1H), 8.62 (bs, 1H),
8.56 (d, 1H), 8.53 (s, 1H),
8.31 (d, 1H), 8.28 (¢, 1H),
6.91 (s, 1H), 3.79 (m, 1H),
1.47 (d, BH).
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27 1-(2-chloro-7- [a], M/z = 518-520 [M+H]+,
HoH A_F |isopropylpyrazolo[1, | Rt = 4.32 min (HPLC
Ch- T | F 5-glpyrimidin-6-y)-3- | Method C1), 'H NMR (400
6&-(1,1- MHz, DMSO-d) & ppm:
dioxidoisothiazolidin- | 9.82 (bs, 1H), 8.79 (s, 1H),
2-yl}-5- 8.72 (bs, 1H), 8.54 (d, 1H),
(triflucromethybpyrid | 8.42 (s, 1H), 6.92 (s, 1H),
in-3-yhurea 3.80 {m, 4H), 3.27 (m, 3H),

1.48 {d, 6H).
28 1-(3-chioro-4-(3- Miz = 474-476 [M+HJ+, Rt =
i ,“"Nj;jgj(H \C[u {hydroxymethyl}-5- G.QG mm (UPLC Method
,/,LN/ & N’ methyl-1H-pyrazol- B2), 'H NMR (600 MHz,
;{,K 1-yhiphenyl)-3-(2- DMSO-dk) & ppm: 9.39 (s,
o | chioro-7- 1H), 8.54 (s, 1H), 849 (s,
isopropyipyrazoloft, | 1H), 7.88 {5, 1H), 7.48 (dd,
5-ajpyrimidin-6- 1H), 7.37 (d, tH)}, 6.90 (s,
yhurea 1H), 8.18 (s, 1H), 5.05 (bs,
1H}, 4.40 (s, 2H), 3.81 (m,
1H), 2.06 (s, 3H), 1.48 (d,

6H).
£8 1-{5-chioro-6-(1- Mz = 445-447 [M+H]+, Rt =
y HoH o methyl-1H-pyrazol- 1.03 min (UPLC Method
o //j‘\\; *of gj S-yhpyridin-3-yD-3- | B2), 'H NMR (400 MHz,
N NT YN | (2-chioro-7- DMSO-di) & ppr: 8.61 (bs,
AN isopropyipyrazoloft, | 1H), 8.74 {bs, 1H), 8.68 (d,
S-alpyrimidin-6- 1H), 8.54 (s, 1H), 8.30 (d,
yhurea 1H), 7.51 (d, 1H), 8.91 (s,
1H), 6.57 (d, 1H), 3.81 {(m,
4H), 1.48 (d, 6H).

4] — 1-(2-chiore-7- M/z = 485-467 [M+H]+ Ri=

foHod cl isopropylpyrazolof1, | 1.16 min (UPLC Method
a—dNYY 1{;{ S-alpyrimidinG-yl)-3- | B2), H NMR (400 MHz
) 8 N Ipy ¥l 2 ( :
N & T'i;:j (3,5-dichlore-4-(2H- | Methanol-dy) 5 ppm: 845
1,2,3-iriazol-2- (s, iH), 8.01 (s, 2H), 7.78
yhphenvyliurea {5, 2H), 8.67 (s, 1H), 3.88

(hepi., 1H), 1.58 {d, 6H).

31 1-(5-chiloro-2- Miz = 419-421 [M+H]+, Rt =
oxoindolin-7-yD)-3-(2- | 0.97 min  {UPLC Method
chioro-7- B2), 'H NMR (400 MHz,
isopropylpyrazolo[1, | BMSO-dk) D ppm: 10.20 (s,
5-alpyrimidin-6- 1H), 8.68 (s, 1H), 8.55 (bs,
yhurea 1H), 7.35 (s, 1H), 7.06 (s,

1H), 6.89 (s, 1H), 3.83 (m,
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1H), 3.56 (s, 2H), 1.49 (d,
6H).
32 1-(2-chioro-7- Miz = 428-431 [M+H]+ Ri =

isopropylpyrazoiof1,
S-ajpyrimidin-6-yi}-3-
{1-methyl-2-ox0-5-

454 min (HPLC Method
C1), "H NMR (400 MHz
DMSO-ck) & ppm: 817 (s,

N .
F,AE\F (trifluoromethyl-1,2- | 1H), 9.15 (s, 1H), 8.58 (s,
F dihydropyridin-3- 1H), 8.20 (d, 1H), 8.05 (d,
yhurea 1H), 6.89 (s, 1H), 3.81 (m,
1H), 3.80 (s, 3H), 1.47 (d,
&H).
33 ; 1-(&-chloro-2-((1- M/z = 531-533 [M+HJ+, Rt =
!—»N methyloyrrolidin-3- 0.85 min (UPLC Msthod
~ c/\) yhoxy)-8-(2H-1,2,3- | B2), 'H NMR (400 MHz,
Mgy \ g\.(ﬁ\w)\m trimzol-2-ylipyridin-3- | Methanol-d4) & ppm: 870
Ci—u/j 6 kAo n | YD-3-(2-chioro-7- (s, 1H), 8.43 {s, 1H), 8.0C
N \Qj\g\\;\\ isopropyipyrazolof1, | (bs, 2H), 5.68 (s, 2H), 5.56
5-ajpyrimidin-6- (id, 1H), 3.84 (m, 1H), 3.07
yhurea (dd, 1H), 2.93 (m, 2H), 2.58
{m, 1H), 2.48 {m, 1H), 2.43
(s, 3H), 211 (m, 1H), 1.52
(d, 6H).
34 , 1-(7-{tert-butyh)-2- [a], Mz = 446-448 [M+H]+,
----- + H H chloropyrazolo[1,5- Rt = 471 min (HPLC
/N“N)ﬁ’N\if SO alpyrimidin-8-y})-3- Method C1), 'H NMR (600
C"“/\,;—J\N/ o LN/ WM | (B-chioro-6-(2H- MHz, DMSO-ds) 5 ppm
N/ | 1,2,3-triazol-2- 9.88 (bs, 1H), 8.58 (d, 1H),
yhpyridin-3-ylurea 8.54 (bs, 1H), 8.45 (d, 1H),
8.43 (s, 1H), 8.14 (s, 2H),
6.93 (s, 1H), 1.88 (s, 9H).
35 P 1-(7-{sec-butyl)-2- Miz = 446-448 [M+H]+ Rt =
" i Hod ol chioropyrazoiof1,5- 218 min (HPLC Method
Ciﬁ/j El: 3\\: y alpyrimidin-6-y1}-3- C2), "H NMR (400 MHz
N N ?;}:‘ y| {B-chloro-6-(2H- DMSO-ck) © ppm: 9.70 (bs,

1.2, 3-triazol-2-
yipyridin-3-yljurea

1H), 8.75 (bs, 1H), 8.58 (d,
2H), 8.45 (d, 1H), B.15 (s,
2H), 6.92 (s, 1H), 3.58 (m,
1H), 2.12 (m, 1H), 1.88 (m,
1H), 1.47 (d, 3H), 0.78 ¢,
3H).
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3 T P-chioro-7-(3- o] Wiz = 441-443 [V+HI,

gb methyltetrahydrofura | Rt = 5.5 min (HPLC

Method C1), 'H NMR (600

n-2-yhipyrazolo[t,5-
alpyrimidin-G-y)-3-
(2-
{triflucromethybpyrid
in-4-yljurea

MHz, DMSO-¢) 5 ppm:
10.44 (s, 1H), 8.21 (s, 1H),
8.91 (s, 1H), 8.55 (d, 1H),
8.05 (d, 1H), 7.61 (dd, 1H),
6.89 (s, 1H), 4.00 (td, 1H),
3.79 (id, 1H), 2.52-2.50 {(m,
2H), 1.97 (m, 1H), 1.82 (m,
1H), 1.74 (s, 3H).

(R)-1-(2-chioro-7-{1~
methoxy-2-

| methylpropyhpyrazol
o[1,5-alpyrimidin-6-
yi-3-(2-
{triflucromethybpyrid
in-4-yijursa

[a], Wz = 443-445 [M+H]+,
Rt = 530 min (HPLC
Method C1), 'H NMR (600
MHz, DMSO-cs) & ppm:
10.46 (s, 1H), 8.92 (5, 1H),
8.57 (d, 1H), 8.43 (s, 1H),
8.06 (d, 1H), 7.61 (dd, 1H),
.93 (s, 1H), 5.07 (d, 1H),
3.35 (s, 3H), 2.33 (m, 1H),
1.06 (d, 3H), 0.80 (d, 3H).

1-(5-chloro-6-(2H-

1,2, 3-triazol-2-
vhipyridin-3-y-3-(2-
chioro-7-

cyclobutylpyrazolo[1,

S-alpyrimidin-6-
viurea

[a], Wiz = 444-448 [M+H]+,
Rt = 4.37 (HPLC Method
C1), 'H NMR (600 MHz,
DMSC-ds) 8 pprm: 9.75 (bs,
1H), 8.72 (s, 1H), 858 (d,
1H), 8.52 (s, 1H), 8.44 (d,
1H), B.14 (s, 2H), 6.90 (s,
1H), 4.12 (m, 1H), 2.66 (m,
2H), 2.42 (m, 2H), 2.06 (m,
1H), 1.86 (q, 1H).

{8)-1-(5-chloro-6-
(2H-1,2,3-trigzol-2-
yhpyridin-3-yi)-3-(2-
chioro-7-(1-{2-
methoxyethoxy)ethyl
ipyrazolo[t,5-
ajpyrimidin-G-yhurea

Mz = 492-484 [M+H]+, Rt =
416 min (HPLC Method
C1), "H NMR (400 MHz
DMSC-cs) & ppm: 10.29
{bs, 1H), B.97 (s, 1H), 8.81
(bs, 1H), 8.57 (d, 1H), 8.49
(d, 1H), 8.18 (s, 2H), 6.93
(s, 1H), 5.56 (q, 1H), 3.69-
3.64 (m, 1H), 3.55-3.50 (m,
1H), 3.48-3.40 (m, 2H), 3.09
(s, 3H), 1.60 (d, 3H).
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40 - (8)-1-(5-chloro-6- Miz = 455-457 [M+H]+, Rt =
4 methoxypyridin-3- 448 min (HPLC Method
(\ y-3-(2-chloro-7-(1- | C1), 'H NMR (400 MHz,
0&/ b (2- DMSO-ck) § ppm: 9.63 (bs,
N ot | methoxysthoxyjethyl | 1H), 8.95 (s, 1H), 8.34 (bs,
M/j/ \/:[D/ ypyrazolo[1,5- 1H), 8.15 (d, 1H), 8.13 (d,
alpyrimidin-&-yhurea | 1H), 6.90 (s, 1H), 5.54 (g,
1H), 3.1 (s, 3H), 3.64 (ddd,
1H), 3.52-3.48 (m, 1H),
3.44-3.41 (m, 2H), 3.08 (s,
3H), 1.58 (d, 3H).
41 - (8}-1-(2-chioro-7-(1- | M/z = 458-461 [M+H]+, Ri=
¢ {2- 4,40 min (HPLC Method
\ methoxyethoxy)ethyl | C1), "H NMR (400 MHz,

Jpyrazolot,5-
ajpyrimidin-6-y)-3-
(2-
{triftucromethylipyrid
in-4-yijurea

DMSC-ds) B ppm: 10.40
(bs, 1H), 8.94 (s, 1H), B.59
(bs, 1H), 8.56 (d, 1H), 8.08
(d, 1H), 7.63 (dd, 1H), 6.93
(s, 1H), 5.54 (q, 1H), 3.65
(ddd, 1H), 3.51 (ddd, 1H),
3.41 (m, 2H), 3.05 (s, 3H),
1.58 (d, 3H).

42 - (R)-1-(5-chloro-6- Mz = 482-484 [M+H]+, Rt =
¢ (2H-1,2 3-triazol-2- 417 min (HPLC Msthod
\ yhpyridin-3-y)-3-(2- | C1), 'H NMR (400 MHz,
Q/:(/H H chioro-7-{1-(2- DMSO-dk) & ppre 1025
o __@q\ ~ N\EN i \:LC‘ methoxyethoxy)ethyl | (bs, 1H), 8.97 (s, 1H), B.56
SNl N7 Ny Ypyrazoloft,5- (d, 2H), 8.49 (d, 1H), 8.16
5*5&} alpyrimidin-6-yhiurea | (s, 2H), 6.93 (s, 1H), 5.56
(g, 1H), 3.689-3.64 (ddd,
1H), 3.56-3.51 (ddd, 1H),
3.46-3.42 {m, 2H), 3.09 (s,
3H), 1.80 (d, 3H).
43 1-{5-chioro-6-(2H- {a], Miz = 476-478 [M+H]+,
?/\70 1.2,3-triazol-2- Rt = 4.08 min (HPLC
y qod e yhpyridin-3-y)-3-(2- | Method C1), 'H NMR (600
C;m{j},“\: X @ y chioro-7-(1,4-dioxan- | MHz, DMSO-d) 5 ppm:
N N E’\\ 2-yhpyrazolo{t,5- 10.33 (s, 1H), 8.90 (s, 1H),

alpyrimidin-6-yhurea

8.70 (s, 1H), 8.56 (d, 1H),
8.48 (d, 1H), 8.16 (s, 2H),
6.95 (s, 1H), 5.88 (dd, 1H),
4.06 (dd, 1H), 3.98 (dd, 1H),
3.92 (id, 1H), 3.85 (dd, 1H),
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3.79-3.75 (m, 2H).

{S)-1-(5-chloro-6-
(2H-1,2 3-iriazol-2-
yhpyridin-3-vi}-3-(2-
chiore-7-(1-
methoxypropan-2-
vhipyrazolo[t,5-
ajpyrimidin-6-yliurea

[b] chiral preparative SFC.
Rt = 7.11 min, Mfz = 462-
464 [M+H}+, Rt = 1.04 min
(UPLC  Method B1), 'H
NMR (400 MHz, DMSO-d;)
& ppm: 9.92 (bs, 1H), 8.87
(d, 1H), 8.79 (bs, 1H), B.69
(d, 1H), 8.81 (s, 1H), 8.17
(s, 2H), 6.94 (s, 1H), 4.07 (4,
1H), 3.99 (g, 1H), 3.73 (dd,
1H), 3.19 (s, 3H), 1.44 (4,
3H).

{R)-1-{5-chioro-6-
(2H-1,2,3-triazol-2-
yhpyridin-3-yl-3-(2-
chioro-7-(1-
methoxypropan-2-
vhipyrazolo[1,5-
ajpyrimidin-g-yhurea

{b] chiral preparative SFC.
Rt = 13.27 min, M/z = 462-
454 [MaHR, Rt = 1.04 min
(UPLC Method B1), H
NMR (400 MHz, DMS0O-d)
& ppm: 879 (bs, 1H), B.73
(s, 1H}, 8.80 (s, 1H), 8.58
(d, 1H), 8.45 (d, 1H), 8.15
(s, 2H), 6.93 (s, 1H), 4.07 (i,
1H), 3.88 (g, 1H), 3.73 (dd,
1H), 3.19 (s, 3H), 1.44 {d,
3H).

{R)-1-(5-chioro-6-
(2H-1,2,3-triazol-2-
yhpyridin-3-yi)-3-(2-
chioro-7-{1-
methoxyethyDpyrazo
lo[1,5-alpyrimidin-&-
yhurea

Miz = 448-450 [M+H]+, Rt =
400 min (HPLC Method
C1), "H NMR (400 MHz,
DMSO-cs) & ppr: 10.29 (s,
1H), B.95 (s, 1H), 8.58 (s,
1H), 8.55 (d, 1H), 8.49 (d,
1H), 8.15 (s, 2H), 6.94 (s,
1H), 5.43 (g, 1H), 3.34 (s,
3H), 1.59 (d, 3H).

(R)-1-(2-chioro-7-(1-
methoxyethylipyrazo
lo[1,5-alpyrimidin-6-
yh-3-(2-
{triflucromethybpyrid
in-4-yijurea

Mz = 415-417 [M+H]+, Rt =
417 min (HPLC Method
C1), "H NMR (400 MHz
DMSO-ds) 8 ppm: 10.37 (s,
1H), 8.92 (s, 1H), 8.57 (s,
1H), 8.56 (s, 1H), 8.08 (d,
1H), 7.61 {dd, 1H), 6.94 (s,
1H), 5.41 (g, 1H), 3.32 (s,
3H), 1.57 (d, 3H).
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48 (R)-1-(2-chioro-7-(1- | Miz = 445-447 [M+H]+, Rt =
methoxyethyhDpyrazo | 4.31 min (HPLC Method
lo[1,5-alpyrimidin-6- | C1), '"H NMR (400 MHz,
yh-3-(1-methyl-2- DMSO-ck) & pmm: 9.88 (s,
OXO-5- 1H), 9.12 (s, 1H), 877 (s,
(triffucromethyl-1,2- | 1H), 8.26 (d, 1H), 8.06 {d,
dihydropyridin-3- 1H), 8.92 (s, 1H), 537 (4,
yhurea 1H), 3.60 (s, 3H), 3.23 (s,

3H), 1.87 {d, 3H).

49 1-(5-chioro-6-(2H- [a], Mz = 510-512 [M+H]+,

{i) 1,2,3-triazol-2- Rt = 512 min (HPLC
. HoH o yhpyridin-3-y1)-3-(2- | Method C1), 'H NMR (800
cz—d\ b o chioro-7- MHz, DMSO-d;) & 10.38 (s,
' NN | (methoxy(phenylime | 1H), 8.97 (s, 1H), 8.66 (s,
N | thylpyrazolo[1,5- 1H), 8.51 (d, 1H), 8.42 (d,
ajpyrimidin-G-yljurea | 1H), 8.16 (s, 2H), 7.50-7.49
(m, 2H), 7.36 (m, 2H), 7.32-
7.30 (m, 1H), 8.97 (s, 1H),

8.51 (s, 1H), 3.53 (s, 3H).
8¢ 1-(5-chiloro-6-(2H- M/z = 488-480 [M+H]+ Ri=
“”a\:ﬁ,/ " 1,2, 3-triazol-2- 507 min (HPLC Method
ca—{i\!:i)\f”\ﬁ/hj e yhpyridin-3-y1-3-(2- | C1), 'H NMR (800 MHz,
=P - | chiloro-7-(1- DMSO-d;) & pprm: 10.35
N, {mathoxymethyhcoyel | (bs, 1H), 8.62 (s, 1H), 8.58
obutyhpyrazolo[1,5- | {d, 1H), 8.49 (d, 1H), 8.15
alpyrimidin-6-yhiurea | (s, 2H), 7.65 (s, 1H), 6.88
(s, 1H), 3.95 (s, 2H), 3.31
(s, 3HY, 2.48 (m, 4H), 2.11

(m, 1H), 1.73 (m, 1H).

81 1-(2-chiore-7-(1- [a], Mz = 455-457 [M+H]T,
0 . . {methoxymethylceyel | Rt = 528 min (HPLC
Napy HoN S ¢ obutybpyrazolo[1,5- | Method C1), 'H NMR (800
CEMN, N F | alpyrimidin-8-yl)-3- MHz, DMSOC-¢) & ppnu

(2-
(triflucromethybpyrid
in-4-yllurea

10.42 (bs, 1H), 8.59 (s, 1H),
856 (d, 1H), 8.06 (d, 1H),
7.63 (s, 1H), 7.61 (dd, 1H),
8.87 (s, 1H), 3.93 {bs, 2H),
3.30 (s, 3H), 2.46 (m, 4H),
2.09 (m, 1H), 1.71 (m, 1H).
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H o H
No M. N Ci
N7 \Ir \(\\/
¢ H i H
Ci'—v\h/ G i Nf)”'\ I,.N\

Zz-Z

=y

1-{5-chloro-6-(2H-

1.2, 3-trigzol-2-
yhpyridin-3-yi)-3-(2-
chioro-7-
cyclopropylpyrazolo]
1,5-alpyrimidin-6-
vhurea

[a], Mz = 430-432 [M+H]+,
Rt =  3.80 min (HPLC
Method C1), 'H NMR (600
MHz, DMSO-¢) 5 ppm:
9.73 (bs, 1H), 8.73 (s, 1H),
8.58 (d, 1H), 8.54 (s, 1H),
8.45 (d, 1H), 8.14 (s, 2H),
6.88 (s, 1H), 2.40 (tt, 1H),
1.54 (dt, 2H), 1.21 (dt, 2H).

53 - 1-(5-chloro-6-(2H- | [a], Miz = 496-498 [M+H]+,
Y 1,2,3-triazol-2- Rt = 428 min (HPLC
;’ )G o yhpyridin-3-y-3-(2- | Methed C1), 'H NMR (800
ca—{j\; \g | \/ N chioro-7-(2- MHz, DMSO-ob) & pprmy
N N ?;{!;\ methoxyphenyDpyra | 9.63 (bs, 1H), 8.93 (s, 1H),
zolof1,5-ajpyrimidin- | 8.46 (d, 1H), 8.40 (d, 1H),
6-yhurea 8.26 (bs, 1H), 8.14 (s, 2H),
7.62 (dt, 1H), 7.51 (dd, 1H),
7.30 (d, 1H), 7.18 (&, 1H),

£.95 (s, 1H), 3.73 (s, 3H).
54 1-(6-(2H-1,2,3- (@], Mz = 494-496 [M+H]*,
& triazol-2-yl)-5- Rt = 462 min (HPLC
Moo oo \F F | (triflucromethyDpyrid | Method C1), 'H NMR (800
o~ TY T\Af(if in-3-y)-3-(2-chloro- | MHz, DMSO-k) & ppr:

= & 8] Ao, N / \
N N 3‘&3 7-(tetrahydrofuran-2- | 10.27 (s, 1H), 8.84 (d, 1H),
‘ yhpyrazolo{1,5- 8.79 (s, 1H), 8.76 (s, 1H),
ajpyrimidin-6-yliurea | 8.69 (d, 1H), 8.17 (s, 2H),
6.94 (s, 1H), 5.85 {t, 1H),
4.23 (g, 1H), 3.96 (g, 1H),
2.08 (m, 4H).

55 o i-(G-chioro-6-(2H- | [a], Miz = 488-490 [M+H]+,
Q 1,2,3-triazol-2- Rt = 417 min (HPLC
"o yDpyridin-3-y))-3-(2- | Method C1), 'H NMR (400
Mprse e thes 4 chioro-7-(4- MHz, DMSO-db) & ppm
C‘ﬂffj\;\y’ \g QN«N\ methylietrahydro- 10.01 (bs, 1H), 8.77 ({(bs,
N 2H-pyran-4- 1H), 8.58 (d, 1H), 8.47 (s,

yhpyrazolo[1,5-
alpyrimidin-6-yhurea

1H), 8.45 (d, 1H), 8.14 (s,
2H), 6.95 (s, 1H), 3.71 (&,
2H), 3.55 (s, 2H), 2.29 (m,
4H), 1.71 (s, 3H).
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28 | 1-(5-chioro-6-(2H- Miz = 478-480 [M+H]+, Rt =
\O/YOH .y 1.2, 3-trigzol-2- 401 1min (HPLC Method
N NN Ci yhpyridin-3-yi}-3-(2- | C1), 'H NMR (400 MHz,
C‘—@/Nj/ \'é: \{Nj{N’N chioro-7-(1,2- DMSO-ck) § ppm: 10.42 (s,
;gj dimethoxyethyhpyra | 1H), 8.4 (s, 1H), 8.55 (d,
zolof1,5-alpyrimidin- | 1H), 8.48 (d, 1H), 8.47 (s,
8-yhurea 1H), 816 (5, 2H), 6.96 (s,
1H), 5.50 (dd, 1H), 3.84 (m,
2H), 3.38 (s, 3H), 3.28 (s,

3H).
57 o 1-(5-chioro-6-(2H- [a], Miz = 460-462 [M+H]+,
Q 1.2,3-triazol-2- Rt = 3.72 min (HPLC
I 4 H i yhpyridin-3-y-3-(2- | Method C1), 'H NMR (400
“‘eii;j T ULy | chloro-7- MHz, DMSO-c) & ppm:
;\j_“\ {(tetrahydrofuran-3- 8.77 {s, 1H), 8.80 (s, 1H),
yhpyrazoio[1,5- 8.60 (s, 1H), 8.58 (d, 1H),
alpyrimidin-G-yhurea | 8.44 {d, 1H), 8.15 (s, 2H),
6.96 (s, 1H}, 4.21 (dd, 1H),
4.16-4.11 {m, 2H), 4.00 (4,
1H), 3.94 (g, 1H), 2.57 (m,

1H), 2.19 (m, 1H).

58 o 1-(5-chloro-6-(2H- Miz = 472-474 [M+H]+, Rt
O 1,2,3-triazol-2- = 3/:&4 min (UPLC Method
7w M yhpyridin-3-yh-3-(2- | B7), 'H NMR (400 MHz,
o —&/TNYN & S| chioro-7-(tetrahydro- | DMSO-cs) 5 ppm: 9.72 (bs,
S N NN, | 2H-pyran-4- 1H), 8.82 (s, 1H), 8.80 (d,
N~ yhpyrazolo[1,5- 1H), 8.59 (s, 1H), 8.45 (4,
ajpyrimidin-G-yhurea | 1H), 815 (s, 2H), 6.95 (s,
1H), 4.00 (dd, 2H), 376
(ddt, 1H), 3.48 {dd, 2H),
2.68-2.59 (m, 2H), 1.61 {(m,

2H).
8¢ E 1-(5-chiloro-6-(2H- M/z = 434-436 [M+HJ+ Ri=
o 1,2, 3-triazol-2- 3.66 min (HPLC Method
fN“Nj\jﬁ\(g | Yhpyridin3-yl-3-2- | C1), 'H NMR (400 MHz,
G Q&j\ A4 & 0 P N chioro-7- DMSO-0b) & ppm: 8.97 (bs,
;\‘,_M\ {mathoxymethylipyr | 1H), 8.84 (5, 1H}, 8.80 (bs,
azoio[1,5- 1H), 8.57 {d, 1H), 8.46 (d,
alpyrimidin-6-yhurea | 1H), 8.16 (s, 2H), 6.97 (s,
1H), 4.98 (s, 2H), 3.38 (s,

3H}.
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80 1-(5-chloro-6-(2H- M/z = 488-480 [M+H]+, Rt =
7 1,2,3-triazol-2- 3.87 min (HPLC Method
. oK o yhpyridin-3-y)-3-(2- | C1), 'H NMR (400 MHz,
- <‘N Y ﬁ chioro-7- DMSO-ck) & ppm: 9.75 (bs,
= 0 SN | ((tetrahydio-2H- 1H), 8.71 (bs, 1H), 8.67 (s,
N=""| pyran-4- 1H), 8.58 (d, 1H), 8.45 (d,
yhmethyhpyrazolo[1, | 1H), 8.15 (s, 2H), 8.92 (s,
5-alpyrimidin-6- 1H), 3.79 (m, 2H), 3.21 (m,
yhurea 2H), 3.12 (d, 2H), 2.21 (m,
1H), 1.49 (d, 2H), 1.42-1.36
(m, 2H).
81 1-(B-chloro-6-(2H- [a], Miz = 462-464 [M+H]+,
\0( 1,2, 3-triazol-2- Rt = 437 min (HPLC
y Hoo o yhpyridin-3-yD-3-(2- | Method C1), 'H NMR (400
o ,*i\ Y \(\/E chioro-7- MHz, DMSO-dy) & ppm:
= SN | (sopropoxymethyl)p | 9.97 (bs, 1H), 8.78 (s, 2H),
N/ | yrazolo[1,5- 8.58 (d, 1H), 8.46 (d, 1H),
ajpyrimidin-G-vhurea | 815 (s, ZH), 8.97 (s, 1H),
5.00 (s, 2H), 3.77 (m, 1H),
1.14 (d, 6H).
62 1-(5-chloro-6-(2H- [a], Mz = 404-405 [M+H]+,
Moy ﬁwﬁ WO | 1,23 tazok2- Rt = 339 min (HPLC
C’*Q/J\N/ o J\N, N | YDpyridin-3-y)-3-(2- | Method C1), H NMR (600
N/ | chioro-7- MHz, DMSO-¢) B ppm:
methyipyrazolo[1,5- | 8.72 (bs, 1H), 8.83 (s, 1H),
alpyrimidin-6-yliurea | 8.65 (s, 1H), 8.58 (d, 1H),
8.45 (d, 1H), 8.15 (s, 2H),
6.92 (s, 1H), 2.67 (s, 3H).
83 1-(6-(2H-1,2,3- M/z = 490-492 [M+H]+ Rt =
trigzol-2-yl)-5- 222 min (HPLC Method
(trifluoromethybpyrid | C2), "H NMR (400 MHz,
in~-3-y[-3-(2-chloro- DMSO-ck) § ppm: 10.14 (s,
7-(furan-2- 1H), 8.99 (s, 1H), 8.85 (d,
yhpyrazolof1,5- 1H), 8.81 (s, 1H), 8.67 (d,
alpyrimidin-8-ylurea | 1H), 8.20 (d, 1H), 8.17 (s,
2H), 8.09 (d, 1H), 7.06 (s,
1H), B.93 (dd, 1H).
64 i 1-(B-chloro-6-(2H- M/z = 492-494 [M+H]+, Rt =
e & 1,2,3-triazol-2- 2.05 min (HPLC Method
::NLQ Hoo yhpyridin-3-y1)-3-(2- | C2), '"H NMR (400 MHz,
o // /} \g/ ;L AN chioro-7-(1,3- Methanol-d) & ppm: 8.86
N NTNTS | dimethoxypropylpyr | (s, 1H), 8.39 (d, 1H), 8.37
N1 azolo[1,5- (d, 1H), 7.86 (s, 2H), 6.54
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alpyrimidin-&-yDurea

(s, 1H), 5.45 (dd, 1H), 3.49
(ddd, 1H), 3.38-3.35 (m,
1H), 3.31 (s, 3H), 3.09 (s,
3H), 2.12-2.07 (m, 2H).

(Ry-1-(B-(2H-1,2,3

Miz = 858-560 [M+H]+, Rt =

triazol-2-yl)-5- 129 min (UPLC Method
| (rifluoromethylpyrid | B1), 'H NMR (400 MHz,
in-3oyl)-3-(7-(1- DMSO-dh) & ppm: 10.23 (s,

{(benzyloxy)ethyi)-2-
chioropyrazolof[1,5-
alpyrimidin-6-ylurea

1H), 8.83 (5, 1H), 8.76 (d,
1H), 8.63 (d, 1H), 8.80 (s,
1H), 8.18 (s, 2H), 7.26 (dd,
2H), 7.13 (dd, 3H), 6.93 (s,
1H), 5.59 (g, 1H), 4.56 (m,
2H), 1.65 (d, 3H).

5 tert-butyl 2:(2- | Miz = 575-577 [M+H]+, Rt =
iR chiore-6-(3-{5- 2.3%2 min (HRPLC Method
—OTNTY chioro-6-(2H-1,2,3- | C2), 'H NMR (400 MHz,

triazol-2-yl)pyridin-3-
yvhureido)pyrazolof1,
S-alpyrimidin-7-
yiimorpholine-4-

DMSO-db) & ppime 8.21 (s,
tH), 7.73 (d, 1H), 7.71 {d,
tH), 7.21 (s, 2H), 5.91 (s,
1H), 4.78 (m, 1H), 3.59 (d,

carboxylate 1H), 3.42 (d, 1H), 3.25 (d,
1), 2.99 (1, 1H), 2,39 (m,
2H), 0.70 (s, SH).
1-(7-(3- [a], Mfz = 435-437 [M+H]+,
o oxabicyclo[3.1.0lhex | Rt = 3.8% min (HPLC
an-6-yi}-2- Method C1), 'H NMR (400

H
N"N RNy .

chloropyrazolof[1,5-
alpyrimidin-G-yH-3-
{5-chioro-6-
methoxypyridin-3-
yhurea

MHz, DMSO-cb) 5 ppm:
9.09 (bs, 1H), 8.55 (s, 1H),
851 (s, 1H), 8.15 (d, 1H),
8.09 (d, 1H), 6.88 (s, 1H),
3.93-3.80 (m, 5H), 3.75-
3.71 (m, 2H), 2.89 {m, 2H),
247 {1, 1H).

1-(5-chioro-6-(2H-

M/z = 486-488 [M+H]+ Ri =

Q 1,2, 3-triazol-2- 1.83 min (HPLC Method
How yhpyridin-3-y1)-3-(2- | C2), 'H NMR (400 MHz,

cad N NTN ii chioro-7-(5- Methanol-di) &  ppm:
“"’kN" O St oxaspiro[2.4theptan- | diasterecisomeric  mixture,

A

"“J 1-yhipyrazolo{t,5- 8.57-8.50 {m, 3H), 8.01 (s,
alpyrimidin-6-yhurea | 2H), 6.72 (2s, 1H), 4.16-
410 and 3.85-3.7¢ {(2m,
2H), 3.88-3.85 (m, 2H),
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259-255 and 2.47-2.43
(@m, 1H), 2.36-2.30 and
2.21-2.14 (2m, 1H), 1.72-
1.59 (m, 2H), 1.26-1.20 {m,
1H)

1-{5-chloro-6-
methoxypyridin-3-
yi}-3-(2-chioro-7-
{pyridin-4-
yhpyrazolo[1,5-
alpyrimidin-6-ylurea

fa], Mz = 430-432 TN+H+,
Rt = 281 min (HPLC
Method C1), 'H NMR (400
MHz, DMSO-¢5) & ppm:
8.95 (bs, 1H), 8.89 (s, 1H),
.85 (d, 1H), 8.84 (d, 1H),
8.36 (bs, 1H), 8.02 (d, 1H),
7.99 (d, 1H), 7.68 (d, 1H),
7.67 (d, 1H), 7.02 (s, 1H),
3.88 (s, 3H).

2-chiore-6-(3-{5-
chioro-6-(2H-1,2,3-
triazol-2-yl)pyridin-3-
yhureido)-N,N-
dimethyipyrazolof[1,5
-ajpyrimidine-7-
carboxamide

Mz = 461-483 [M+H]+, Rt =
1.70 min (HPLC Method
C2), 'H NMR (400 MHz
Methanol-d,) & ppm: B.87
(s, 1H), 8.51 (d, 1H), 8.48
(d, 1H), 8.02 (s, 2H), 6.81
(s, 1H), 3.21 (s, 3H), 2.95
(s, 3H).

(S)-1-(5-chloro-6-
(2H-1,2 3-riazol-2-
yhpyridin-3-yh-3-(7-
{1-methoxysthyi)-2-
methylpyrazolo[1,5-
alpyrimidin-6-yhurea

M/z = 428-430 [M+H]+, Rt =
325 min (HPLC Method
ch), 'H NMR (400 MHz,
DMSC-ds) 8 ppm: 10.25 (s,
1H), 8.77 (s, 1H), 8.54 (d,
1H), 8.49 (d, 1H), 8.47 (s,
1H), B8.15 (s, 2H), B.57 (s,
1H), 5.51 (g, 1H), 3.32 (s,
3H), 2.44 (s, 3H), 1.58 (d,
3H).

1-{5-chloro-6-(2H-

1.2, 3-triazol-2-
yhpyridin-3-yi)-3-(2-
methyl-7-(1-
methyleyclopropylip
yrazolo[1,5-
ajpyrimidin-G-yhurea

Miz = 424-423 [M+H]+, Rt =
3.41 min (HPLC Method
C1), "H NMR (400 MHz
DMSC-ck) § pprme 9.81 (bs,
1H), 8.57 (d, 1H), 8.51 (s,
1H), 8.49 (m, 2H), 8.15 (s,
2H), B.55 (s, 1H), 2.47 (s,
3H), 1.48 (s, 3H), 1.02 (m,
2H), 0.87 (m, 2H).
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73 1-(5-chioro-6- [a], Miz = 387-388 [M+H}M,

‘/;\1/ Hoow methoxypyridin-3- Rt = 386 min (HPLC

Ny N A y)-3-(2-methyl-7-(1- | Method C1), 'H NMR (400

""" ’QA:ND/ ’ methylcyclopropylip | MHz, DMSO-d;) & ppm:

yrazolo{1,5- 9.18 (s, 1H), 8.48 (s, 1H),

8.24 (s, 1H), 8.14 (s, 2H),
6.52 (s, 1H), 3.90 (s, 3H),
246 (s, 3H), 1.46 (s, 3H),
1.00 (m, 2H), 0.93 (m, 2H).

{8)-1-(5-chlorp-6-
(2H-1,2 3-friazol-2-
yhpyridin-3-vi}-3-(2-
chloro-7-(1-methoxy-
e
methylpropypyrazol
o[1,5-ajpyrimidin-6-
yhurea

M/z = 476-478 [M+H]+, Rt =
509 min (HPLC Method
C1), "H NMR (800 MHz
DMSO-db) & ppm: 10.38
(bs, 1H), 8.95 (s, 1H), 8.53
(d, 1H), 8.49 (d, 1H), 8.46
(bs, 1H), 8.15 (s, 2H), 6.93
(s, 1H), 5.08 (d, 1H), 3.36
(s, 3H), 2.36 {m, 1H), 1.08
(dh, 3H), 0.81 (d, 3H).

MNopg N

(8)-1-(2-chloro-7-(1-
methoxy-2-
methylpropypyrazol
of1,5-alpyrimidin-6-
yiy-3-(2-
{trifflucromethylpyrid
in-4-vijurea

M/z = 443-445 [M+H]+ Rt =
531 min (HPLC Method
C1), '"H NMR (600 MHz,
DMSO-ds) 8 ppm: 1045
(bs, 1H), 8.92 (s, 1H), B.56
(d, 1H), B.42 (bs, 1H), 8.06
(d, 1H), 7.80 (dd, 1H), 6.93
(s, 1H), 5.07 (m, 1H), 3.34
(s, 3H), 2.32 (m, 1H), 1.06
(d, 3H), 0.80 (4, 3H).

1-(5-chioro-6-(2H-

1,2, 3-triazol-2-
yhpyridin-3-yl)-3-(2-
chioro-7-(1-
{msthoxymethyl)cyci
opropyhipyrazolo[1,5
-alpyrimidin-6-
yiiurea

Mz = 474-476 [M+H]+, Ri =
435 min (HPLC Method
C1), "M NMR (400 MHz,
DMSC-ds) B ppm: 10.47
(bs, 1H), 8.81 (s, 1H), B.55
(d, 1H), 8.49 (d, 1H), 8.26
(bs, 1H), B.16 (s, 2H), 6.92
(s, 1H), 3.61 (s, 2H), 3.24
(s, 3H), 1.24 {m, 2H), 1.03
(m, 2H).
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7 1-(2-chloro-7-(1- Miz = 441-443 [M+H]+, Rt =

< . F - {methoxymethylicycl | 4.58 min (HPLC Method
Nop NTN ~, opropyi)pyrazoio{’iﬁ C1), "H NMR (400 MHz
Cf—u 4 8 E,aia Pl -alpyrimidin-8-y)-3- | DMSO-ck) & ppm: 10.57
N (2~ {bs, 1H), 8.78 (s, 1H}, 8.56
(triffucromethybpyrid | (d, 1H), 8.25 (bs, 1H), 8.07
in-d-ylurea (d, 1H), 7.62 {d, 1H), 6.92
(s, 1H}, 3.60 (s, 2H), 3.23
(s, 3H), 1.24 (m, 2H), D.98
{m, 2H).

i8 o 1-(5-chioro-6-(2H- Miz = 454-458 [M+H]+ Rt =
. 1.2,3-triazol-2- 3.60 min (HPLC Maethod
Moy NYN SPEe yhpyridin-3-y}-3-(7- | C1), 'H NMR (400 MHz,
—{ Loyt | O DMSO-ch) & ppm: 10.48
N 3{5:‘ {methoxymethylicyel | (bs, 1H), 8.61 (s, 1H), 8.55
opropyh)-2- (s, 1H), 8.49 (s, 1H), 8.29
methylpyrazolo[1,5- | (bs, 1H), 8.15 (s, 2H), 8.55
ajpyrimidin-G-vhurea | (s, 1H), 3.63 (s, 2H), 3.24
(s, 3H), 2.45 {s, 3H), 1.23

{m, 2H), 0.97 {m, 2H}.

8 1-(7-(1- Mz = 421 [MeHPr, RE =
—Q e (methoxymethylicyel | 3.81 min (HPLC Method
e Q\A\l)(f: opropyl)-2- C1), 'H NMR (400 MHz,

_(\,J\ . T Ej\//}N F | methyipyrazolo[1,5- | DMSO-ck) & ppm: 10.42 (s,
N ajpyrimidin-6-y)-3- 1H), 8.58 (s, 1H), 8.56 (d,
{2- 1H), 8.07 (m, 2H), 7.62 (dd,
{trifflucromethybpyrid | 1H), 6.55 (s, 1H), 3.81 (bs,
in-4-yhurea 2H), 3.22 (s, 3H}, 2.45 (s,
3H), 1.21 {m, 2H), 0.96 (m,
2H).

80 1-(2-chioro-7-(2- Miz = 483-485 [M+H]+ Rt =
?:\' {tetrahydro-2H- 474 min (HPLC Method

HoOH R gl pyran-d-yhpropan-2- | C1), 'H ONMR (80D MHz,
NS " % | yipyrazolo[t,5- DMSO-ds) & pprm: 8.53 {(m,
R 2N alpyrimidin-G-yi)-3- 2H), 8.39 (s, 1H), 806 (s,

(2-
{triflucromethybpyrid
in-4-yijurea

1H), 7.684 (s, 1H), 6.91 (s,
1H), 3.82 (m, 2H}, 3.16 (m,
3H), 1.80 (s, 6H), 1.42 (m,
2H), 1.25 (m, 2H), one NH
not visible.
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1-{5-chloro-6-(2H-

1.2, 3-trigzol-2-
yhpyridin-3-yi)-3-(2-
chiloro-7-(1,2-
dimethoxypropan-2-
yhipyrazolo[t,5-
alpyrimidin-6-yhurea

Mz = 492-484 [M+H]+, Rt =
474 min (HPLC Method
C1), "H NMR (600 MHz
DMSO-ck) & ppm: 10.49 (s,
1H), B.88 (s, 1H), 8.80 (s,
1H), 8.56 (d, 1H), 8.49 (d,
1H), 8.17 (d, 2H), 6.92 (s,
1H), 4.26 (d, 1H), 3.82 (,
1H), 3.26 (d, 3H), 3.19 (s,
3H), 1.86 (s, 3H).

{S)-1-(5-chloro-8-
(2H-1,2,3-triazol-2-
yhpyridin-3-yi)-3-(2-
chiloro-7-(1-(2-
{dimsthylaming)etho

xy)ethylpyrazolo[1.5

-alpyrimidin-6-
viurea

Miz = 505-507 [M+H]+ Rt =
274 min (HPLC Maethod
C1), 'H NMR (400 MHz
DMSO-cky & ppm: 1011
{bs, 1H), 8.21 (s, 1H}, 8.84
(bs, 1H), 8.58 (d, 1H), 8.48
(d, 1H), 8.16 (s, 2H), B6.95
(s, 1H}, 554 (g, 1H), 3.65
(m, 1H), 3.50 (m, 1H), 2.13
(bs, 6H), 1.671 (d, 3H). 2 NH
signals obscured.

1-(5-chloro-6-(2H-

1,2, 3-triazol-2-
yhpyridin-3-yl-3-(2-
chioro-7-({(4-
methylmorpholin-3-
yhmethyhpyrazolo[1,
S-aglpyrimidin-&-
yhurea

Mz = 503-505 [M+H]+ Rl =
2.73 min (HPLC Method
C1), '"H NMR (600 MHz,
DMSC-ds) 5 pprm: 9.87 (bs,
1H), 8.89 (s, 1H), 8.61 (s,
1H), 8.59 (d, 1H), 8.45 (d,
1H), B.15 (s, 2H), 6.93 (s,
1H), 3.61 (m, 1H), 3.57-3.50
(m, 2H), 3.40-3.35 (m, 1H),
3.27 (dd, 1H), 3.15 (dd, 1H),
2.77 (m, 1H), 2.71 (cit, 1H),
2.36 (s, 3H), 2.25 (ddd, 1H).

{S)-1-(5-chioro-6-
(Z2H-1,2 3-trigzol-2-
yhpyridin-3-yi)-3-(2-
chioro-7-{1-
methyipiperidin-2-
yhpyrazolo[1,5-
alpyrimidin-&-yDurea

Miz = 487-480 [M+H]+ Rt =
151 min (HPLC Method
C2), 'H NMR (400 MHz,
DMSO-ck) & ppr: 10.53 (s,
1H), 10.08 (s, 1H), 9.03 (s,
1H), 8.60 (d, 1H), .49 (d,
1H), 8.16 (s, 2H), 6.90 (s,
1H), 4.29 (dd, 1H), 3.14 (d,
1H), 2.20 (m, 1H), 2.18 (s,
3H), 1.84-1.78 (m, 2H),
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1.72-158 (m, 3H), 1.40 (m,
1H).

85 - 1-(B-chioro-6-(2H- | Miz = 506-508 [M+H]+, Rt =
9 1,2,3-triazol-2- 446 min (HPLC Method
¢ yhpyridin-3-y)-3-(2- | C1), 'H NMR (400 MHz,
Q\‘T‘&

chioro-7-({S)-1-({R)-

DMSO-ck) & pprm: 10.21 (s,

HoH
o M{Jj\f\/”y"@ B @ 2- 1H), 8.98 (s, 1H), 8.59 (s,
= O N? ;\\;—N\ methoxypropoxyyeth | 1H), 8.56 (d, 1H), 8.48 (d,
N=/ | yhipyrazolo{1,5- ’EH), 8.16 (s, 2H), 86.94 (s,
alpyrimidin-G-ylurea | 1H), 5.56 {g, 1H), 3.52 (dd,
1H), 3.45 (m, 1H), 3.38-3.32
{m, 1H), 3.03 (s, 3H), 1.61

{d, 3H), 0.99 (d, 3H).
88 = 1-(5-chioro-6-(2H- Mz = 470-472 [M+H]+, Ri=
NN 1,2,3-triazol-2- 2684 min {(HPLC Method

HoH . 1

PN N O yhpyridin-3-y-3-(2- | C1), 'H NMR (400 MHz,
o 4 & | P chioro-7-(1-methyl- DMSO-ck) & ppm 10.22
<\/\N ? W\/r‘;\’“(g*”\ 1H-imidazol-2- (bs, 1H), 8.11 (s, 1H), 8.93
yhpyrazolo[1,5- (bs, 1H), 8.48 (d, 1H), 8.38
alpyrimidin-G-yliurea | {(d, 1H)}, 8.15 (s, 2H), 7.60
(d, 1Hy, 7.31 (d, 1H), 7.04

(s, 1H), 3.60 (s, 3H).
87 1-(8-chioro-6- Miz = 437-439 [M+H]+, Rt =
M methoxypyridin-3- 4.89 min (HPLC Method
OJ%H y yh-3-(2-chloro-7-(8- | C1), 'H NMR (600 MHz,
N S methyltetrahydrofura | DMSO-d,)} 8 ppm: cis/trans
o 43\ \(NIQ/» n-2-yhpyrazolof1,5- | mixture 2872, major
alpyrimidin-6-yhiurea | isomer: 9.42 (s, 1H), 8.70
(s, 1H), 8.45 {s, 1H), 8.13
{d, 1H), 8.08 {d, 1H), 6.91
(s, 1H), 571 (1, 1H), 454
(dt, 1H), 3.20 (s, 3H), 2.53
{m, 1H), 2.23-2.08 (m, 2H),
1.68 {m, 1H}, 1.28 {d, 3H)..
&g 1-(5-chioro-6-(2H- Miz = 473-475 [M+HJ+, Ri=

1,2, 3-triazol-2-
yhpyridin-3-y1)-3-(2-
chioro-7-(1-
{dimethylamino)jcycl
opropyipyrazoiof1,5
-alpyrimidin-6-
yiiurea

0.83 min (UPLC Method
B2), 'H NMR (400 MHz,
Methanol-d) & ppm: 873
(s, 1H), 8.52 (dd, 2H), 8.02
{s, 2H), B.70 (s, 1H), 2.42
(s, 6H), 1.39 (m, 2H), 1.24
(m, 2H}.
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89 | (8)-1-{2-chloro-7-(1- | M/z = 464-466 [M+H]+, Rt =
o . . methoxyethyhDpyrazo | 1.08 min (HPLC Method
Nogg g M N\qLF lo[1,5-alpyrimidin-6- | C1), '"H NMR (400 MHz,
o 1 \io/ L N | YD-3- (5 DMSO-dy & ppm: 10.31
N EQ (diffuoromethyl)-6- {bs, 1H), 8.98 (s, 1H), 8.73
) (2H-1,2 3-triazol-2- (d, 1Hy, 8.60 (d, 1H}, B8.56
yhpyridin-3-yvhurea (bs, 1H), 8.20 (s, 2H), 7.30
{, 1H), .94 (s, 1H), 543 (q,
1H), 3.34 (s, 3H), 1.58 {d,
3H).
80 1-{2-chloro-7- Miz = 485-487 [M+H]+ Rt =
(methoxy{tetrahydro- | 4.31 min (HPLC Method
Fog | 2H-pyran-4- C1), 'H NMR (400 MHz
B d" yhmethylpyrazolo[1, | DMSO-d; & ppm: 1043
#N S-alpyrimidin-8-y1}-3- | {bs, 1H), 8.84 (s, 1H), 8.57
{2- (d, 1H}, 8.46 (s, 1H), 8.06
(triffucromethyDpyrid | (s, 1H), 7.62 (d, 1H), 6.95
in-4-yhurea (s, 1H), 5.17 {m, 1H), 3.85
(d, 1Hy, 3.76 (d, 1H), 3.35
(s, 3H), 3.20 (m, 2H), 2.26
{m, 1H), 1.73 {m, 1H), 149
{m, 2H}, 1.13 (m, 1H}.
g1 1-(5-chioro-6-(2H- M/z = 504-508 [M+H]+, Rt =
1,2,3-triazol-2- 473 min (HPLC Msthod
yhpyridin-3-y)-3-(2- | C1), 'H NMR (400 MHz,
chioro-7-(2- DMSO-dy & ppre 1055
{methoxymethybietr | (bs, 1H), 919 (s, 1H), 8.08
ahydrofuran-2- (d, 1H}, 8.54 {m, 1H), 8.47
yhpyrazolo[1,5- (m, 1H), 8.16 (m, 2H), 8.90
alpyrimidin-G-yhurea | (s, 1H), 4.35 (dd, 1H), 4.10
(m, 1H), 3.86 {m, 1H), 3.61
(dd, 1H), 3.18 (s, 3H), 2.4C
{m, 2H), 1.92 {m, 1H), 1.80
{m, TH).
22 (S)-1-(2-chloro-7-(1- | Mz = 387-399 [M+H]+ Ri =
f:i; . methoxyethyhpyrazo | 3.12 min (HPLC Method
Mo Ho - lol1,5-alpyrimidin-6- | C1), 'H NMR (400 MHz,
Ciﬂ ~ \I: | ! yh-3-(2- DMSO-¢) & ppme 10.28
N # (difiuoromethylpyridi | (bs, 1H), 8.92 (s, 1H}, 853
n-d-yhurea (bs, 1H), 8.48 (d, 1H), 7.88
(s, 1H}, 7.52 (d, 1H), 6.94
(s, 1H), B8.89 (1, 1H), 541
(m, 1H), 1.57 (d, 3H), OCHS3




WO 2015/181747

118

PCT/IB2015/053975

signal obscured by water.

{S)-1-(5-chloro-6-
{diftuoromethoxy)pyr
idir-3-yi)-3-(2-
chiore-7-(1-
methoxyethyDpyrazo
o1, 5-alpyrimidin-6-
yiurea

Miz = 447-449 [M+H]+ Rt =
495 min (HPLC Mesthod
C1), 'H NMR (400 MHz
DMSO-dy & pprt 8.93 (bs,
1H), 8.92 (s, 1H), 8.48 (bs,
1H), 8.31 (s, 1H), 8.22 (s,
1H), 7.68 (&, 1H), 6.92 (s,
1H), 540 (g, 1H), 1.57 (4,
3Hy, OCH3 signal obscured
by water.

(8)-1-(6-(2H-1,2,3-
triazol-2-yh-5-
{trifflucromethylpyrid
in-3-yl)-3-{2-fluoro-7-
(1-
methoxyethyDpyrazo
lo{1,5-ajpyrimidin-&-
yhurea

[a] Miz = 466 [M+H]+, Rt =
409 min (HPLC Method
C1), "H NMR (400 MHz,
DMSO-dg) 8 ppm: 10.41
(bs, 1H), 8.92 (s, 1H), 8.83
(s, 1H), 8.71 (s, 1H), 8.82
(bs, 1H), 8.17 (s, 2H), 8.57
(d, 1H), 5.35 (g, 1H), 3.31
(s, 3H), 1.59 (d, 3H).

{8)-1-(5-chloro-6-
(2H-1,2,3-trigzol-2-
yhpyridin-3-yi)-3-(2-
fluoro-7-{1-
methoxyethyhpyrazo
o1, 5-alpyrimidin-&-
yhjurea

[a] Miz = 432-434 [MH+H]+,
Rt = 367 min (HPLC
Method C1), 'H NMR (400
MHz, DMSO-d;; & ppm
10.26 (bs, 1H), 8.80 (s, 1H),
8.60 (bs, 1H), 8.54 (s, 1H),
8.48 (s, 1H), 8.15 (s, 2H),
8.56 (d, 1H), 534 (g, 1H),
1.88 (d, 3H), OCH3 signal
obscured by watsr.

(8)-1-(5-chioro-6-
(2H-1,2,3-triazol-2-
yhpyridin-3-yi)-3-(2-
cyano-7-{1-
methoxyethyhpyrazo
lo{1,5-ajpyrimidin-&-
vhurea

Miz = 439-441 [M+H+ RL =
4.05 min (HPLC Method
C1), H NMR (400 MHz,
DMSO-ds) & ppm: 10.43
(bs, 1), 9.18 (s, 1H), 8.75
(bs, 1H), 8.55 (s, 1H), B.49
(s, 1H), 8.16 (s, 2H), 7.60
(s, 1H), 5.49 (g, 1H), 3.36
(s, 3H), 1.61 (d, 3H).
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{8)-1-(5-chloro-6-
{difiuoromesthoxy)pyr
idin-3-yi)-3-(2-
chiloro-7-(1-(2-

= | methoxysthoxy)ethy
S ipyrazolo[t,5-
alpyrimidin-6-yhurea

Mz = 491-483 [M+H]+, Rt =
5.08 min (HPLC Method
C1), "H NMR (400 MHz
DMSO-dy) & ppmy: 9.89 (bs,
1H), 8.94 (s, 1H), 8.46 (bs,
1H), 8.32 (s, 1H), 8.23 (s,
1H), 7.66 (1, 1H), 8.91 (s,
1H), 5.54 (g, 1H), 3.64 (m,
1H), 3.51 (m, 1H), 3.42 (m,
2H), 3.08 (s, 3H), 1.58 (d,
3H).

1-(5-chioro-6-(2H-

1,2, 3-triazol-2-
yhpyridin-3-yl)-3-(2-
chioro-7-({(1R,2R}-
1,2~
dimethoxypropypyr
azolo[1,5-
ajpyrimidin-6-yliurea

Mz = 492-494 [M+H]+ Ri=
4.32 min (HPLC Method
C1), "M NMR (400 MHz,
DMSO-dsy 85 ppm: 10.53
(bs, 1H), 8.93 (s, 1H), 8.56
(s, 1H), 8.50 (s, 1H), 8.40
{bs, 1H), 8.15 (s, 2H), 6.96
(s, 1H), 5.28 (s, 1H), 3.87
(m, 1H), 3.22 (s, 3H), 1.24
{d, 3H), one OCHS3 signal
cbscured by water.

(8)-1-(5-chioro-2-(2-
{dimethviamino)etho
Xy)pyridin-3-yi}-3-(2-
chioro-7-(1-
methoxyethyhpyrazo
o1, 5-alpyrimidin-6-
yhurea

M/z = 468-470 [M+H]+, Rt =
0.83 min (UPLC Method
B2y, "H NMR (400 MHz
CODCL) 8 ppm: 9.84 (s, 1H),
9.17 (bs, 1H), 8.81 (d, 1H),
8.46 (bs, 1H), 7.67 (d, 1H),
8.62 (s, 1H), 5.82 (g, 1H),
4.45 {m, 2H), 3.41 (s, 3H),
2.93 (bs, 2H), 2.48 (bs, 8H),
1.65 (d, 3H).

—
o

1-(E-chioro-6-(2H-

1,2, 3-triazol-2-
yhpyridin-3-yi}-3-(2-
chioro-7-{(8)-1-{({R)-
tetrahydrofuran-3-
yhoxyjethyl}pyrazolo
[1,5-alpyrimidin-6-
yhurea

M/z = 504-506 [M+H]+, Rt =
3.97 min (HPLC Method
C1), '"H NMR (400 MHz,
DMSO-dg 8 ppm: 10.23
(bs, 1H), 8.89 (s, 1H), B.57
(s, 1H), 8.48 (s, 1H), 8.45
(bs, 1H), B.15 (s, 2H), 6.95
(s, 1H), 5.58 (g, 1H), 4.10
(m, 1H), 3.78 (q, 1H), 3.68
(m, 2H), 3.53 (dd, 1H), 2.09
(m, 1H), 1.90 (m, 1H), 1.61
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(d, 3H).

[N

1-{5-chioro-6-(2H-
1,2,3-trlazol-2-
yhpyridin-3-yi}-3-(2-
chloro-7-({8)-1-{({S)-
tetrahydrofuran-3-
yhoxyjethylypyrazolo
{1,5-ajpyrimidin-6-
yhurea

Mz = 504-508 [M+H]+ Rt =
3.90 min (HPLC Method
C1), 'H NMR (400 MHz,
DMSO-dg) & ppm: 1025
(bs, 1H), 8.89 (s, 1H), B.57
(s, 1H), 8.53-8.48 (m, 2H),
B8.16 (s, 2H), 8.95 (s, 1H),
552 (g, 1H), 4.15 (m, 1H),
3.91 (d, 1H), 3.74 (g, TH),
3.60-3.54 (m, 2H), 1.91-
1.78 (m, 2H), 1.81 (d, 3H).

1-{5-chiore-6-(2H-

1,2, 3-triazol-2-
yhpyridin-3-yi)-3-(2-
chioro-7-{((8}-1-{{{5)-
tetrahydrofuran-3-
yiimethoxyethyhoyr
azolo[1,5-
ajpyrimidin-g-yhurea

Miz = 518-520 [M+H]+, Rt =
449 min (HPLC Method
C1), "H NMR (400 MHz,
DMSO-d;} & ppm: 10.24
(bs, 1H), B.90 (s, 1H), 8.56
(m, 2H), 8.48 (s, 1H), B.15
(s, 2H), 6.93 (s, 1H), 5.57
(q, 1H), 3.95 (m, 1H), 3.59
(dg, 2H), 3.41 (m, 2H), 1.78
(m, 1H), 1.87 (m, 2H), 1.61
(d, 3H), 1.42 (m, 1H).

e
L5

1-(5-chloro-6-(2H-

1,2, 3-triazol-2-
yhpyridin-3-yl-3-(2-
chioro-7-{({S}-1-(({R)-
tetrahvdrofuran-3-
yhimethoxyethyhoyr
azolof1,5-
alpyrimidin-6-yhurea

Miz = 518-520 [M+H]+, Rt =
462 min (HPLC Method
CH), "M NMR (400 MHz,
DMSO-¢) B ppme 10.18
(bs, 1H), 8.97 (s, 1H), B.62
(bs, 1H}, 8.56 (s, 1H), 8.48
{s, 1H), 8.15 (s, 2H), 6.93
(s, 1H), 557 (g, 1H), 4.00
(m, 1H), 3.58-3.48 (m, 3H),
1.83 (m, 1H), 1.72 {m, 2H),
1.60 (d, 3H), 1.45 (s, 1H),
cne proton obscured by
water.

1-(5-chloro-6-(2H-

1,2, 3-triazol-2-
yhpyridin-3-yl-3-(2-
methyl-7-(2-
methylietrahydrofura
n-2-yhipyrazolo[t,5-
ajpyrimidin-6-yhurea

Miz = 454-456 [M+H]+, Rt =
441 min (HPLC Method
C1), '"H NMR (800 MHz,
DMSO-oh) D ppm: 10.30 (s,
1H), 8.11 (s, 1H), 875 (s,
1H), 8.54 (d, 1H), 8.47 (d,
tH), 8.15 (s, 2H), 6.51 (s,
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1H), 4.09 (m, 1H), 3.82 (g,
1H), 2.55 ¢, 1H), 2.43 (s,
3H), 1.98 (m, 1H), 1.81 (m,
1H), 1.78 (s, 3H).
185 | {S)-1-(2-chioro-7-(1- | Miz = 372-374 [M+H]+, Rt =
O methoxyethyhpyrazo | 3.77 min (HPLC Method
Nwigﬁ i 2N | lo[1 5-alpyrimidin-6- | C1), '"H NMR (600 MHz,

v s N
o< 1T T LT e

DMSO-dg) & ppm: 10.33

N cyanopyridin-4- {bs, 1H)}, 8.90 (s, 1H), 8.59
yhurea (bs, 1H), 8.54 (d, 1H), 8.08
(d, 1H}, 7.68 (dd, 1H}, 8.64
{s, 1H}, 540 {g, 1H), 3.3C
(s, 3H), 1.57 (d, 3H).
108 1-(2-chloro-7-(2- Miz = 471-473 [M+H]+, Ri=
{methoxymethyiitetr | 494 min (HPLC Method

| ahydrofuran-2-
vhipyrazolot,5-
ajpyrimidin-6-y)-3-

CH), "M NMR (400 MHz,
DMSO-o) D ppm: 10.59 (s,
1H), 9.18 (s, 1H)}, 8.94 (s,

(5- 1H), 8.85 (d, 1H), 8.058 (s,
(trifluoromethyhpyrid | 1H), 7.61 (d, 1H)}, 6.88 (s,
in-3-yljurea 1H), 4.33 (d, 1H}, 4.08 (m,
1H), 3.82 (g, 1H), 3.61 (dd,
1H), 316 (s, 3H), 2.40 (m,
2H), 1.24-1.77 (m, 2H}.
107 E 1-(6-(2H-1,2,3~ M/z = 507-509 [M+H]J+, Rt =
N . F o triazol-2-yh-5- 1.00 1mir‘a (UPLC Method
I NYN\CYF .(traﬁuoromethyi)pyrad B2y, 'H _NMR (400 MHz,
CE—Q//,,;\N/ & EN, N in-3-yl}-3-(2-chloro- { CDCl) & ppm: 9.40 (bs,
;é_f‘ 7-(1- 1H), 8.82 (m, tH), 870 {m,
(dimethylamincjcycl | 2H), 7.93 (s, 3H), 6.66 (s,
opropyhpyrazolo[1,5 | 1H), 2.50 (s, 6H), 1.54 (m,
-a]pyrimidin-6- 2H), 1.20 (m, 2H).
viurea
108 P 1-(6-(2H-1,2,3- Miz = 512-514 [M+H]+, Rt =
(i) ¢ triazol-2-yl)-5- 438 min (HPLC Method
HoOH € ¢ | (trifluoromethylpyrid | C1), '"H NMR (400 MHz,
N NN e | < .
Giﬂ ) \g' » ! in~-3-y[)-3-{2-chloro- DMSC-cl) & ppm: 10.58
N N ?E;? 7-(1,2- (bs, 1H), B.96 (s, 1H), 8.85

dimethoxyethyhpyra
zolof1,5-a]pyrimidin-
G-yhurea

(s, 1H), 8.72 (s, 1H), B.53
(bs, 1H), B.17 (s, 2H), 6.95
(s, 1H), 552 (m, 1H), 3.85
(m, 2H), 3.27 (s, 3H), 3.28
(s, 3H).
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10¢e P 1-(2-chloro-7-(1,2- Miz = 445-447 [M+H]+, Rt =
C!} o dimethoxyethybpyra | 422 min (HPLC Method
H M £ ¢ | zolo[1 B-alpyrimidin- | C1), '"H NMR (400 MHz,
o _&\ Nﬁg“ \N £l Oyl-3-(2- | DMSO-ch) & ppm: 10.48
i # {trifftucromsthyhpyrid | (bs, 1H), 8.81 (s, 1H), 8.56
in-4-yhurea (d, 1H), 8.45 (bs, 1H), 8.08
(s, 1H), 7.62 (d, 1H), 6.95
(s, TH), 549 (m, 1H), 3.82
(m, 2H), 3.34 (s, 3H), 3.27

{s, 3H).
110 P (8)-1-{6-(2H-1,2,3- [c], Miz = 486-488 [M+H]+,
\\i;) triazol-2-yi)-5- Rt = 436 min (HPLC
T HoH 3 (trifluoromethybpyrid | Method C1), 'H NMR (400
ol /N“T%NTNWF in~-3-y[-3-(2-chloro- MHz, DMSO-d;3 & ppm:
S i @’N> 7-(1- 10.06 (bs, 1H), 8.87 (bs,
N methoxypropan-2- 2H), 8.88 (s, 1H), 8.61 (s,
yhpyrazolo[1,5- 1H), 8.16 (s, 2H), 6.93 (s,
alpyrimidin-G-ylurea | 1H), 4.10-3.98 {m, 2H}, 3.74
(dd, 1H), 3.19 (s, 3H), 1.44

(d, 3H).
i1 P {R)-1-(6-(2H-1,2,3- {c], Miz = 496-498 [M+H]+,
¢ trigzol-2-yi)-5- Rt = 442 min (HPLC
N HoH P e | (trifluoromethyDpyrid | Method C1), 'H NMR (400
C,_@\ ‘3(1: \@ki: in-3-y-3-{2-chloro- MHz, DMSC-d; & ppm
=N N7 sg‘i\> 7-{1- 8.94 (bs, 1H), 8.87 (s, 1H),
N methoxypropan-2- 8.80 (bs, 1H), 8.69 (5, 1H),
yhpyrazolo[1,5- B.61 (s, 1H), 8.18 (s, 2H),
ajpyrimidin-G-vhurea | 6.93 (s, 1H), 4.08-3.97 {m,
2H), 374 (dd, 1H), 3.18 (s,

3H), 1.45 (d, 3H).

[a] : The curtius reaction was performed overnight.

[bl . Product obtained by purification of the mixture of both enantiomers by preparative
chiral separation {(preparative Thar SFC 200, Chiralpack 1A, 30x250 mm, CO/EIOH
70/30, 12G g/min}.

[c] Product obtained by purification of the mixture of both enantiomers by preparative
chiral separation (MG H preparative SFC, Chiralpack AD-H, 250x3C mm, 20 um,
CC,/EIOH 8/4, 50 mi/min).

Example 112: 1-(8-(2H-1,2 3-triazol-2-y}-2-(iriflucromethylipyridin-4-vi}-3-(2-chloro-
7-isopropyipyrazolol1.5-alpyrimidin-6-yhurea
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a) lert-bulyl (2-chloro-7-isopropylpyrazoleoll, S-alpyrimidin-8-vlicarbamate

To a solution of 2-chiloro-7-isopropylpyrazolo[1,5-alpyrimidine-8-carboxylic acid (200 mg,
0.835 mmol) in tBuOH (5 mi) were added DPPA (0.198 mi, 0.918 mmol) and Et:N (0.58
mi, 4.17 mmol). The mixture was stirred at it for 30 min. Then, the reaction mixture was
stirred 3h at 100 °C. The solvent was svaporated and the crude product was purified by
flash column chromatography on silica gel (cyclohexane/E1OAc . 1/0 to 1/1) to afford tert-
butyl {2-chloro-7-isopropylpyrazolo[t,5-ajpyrimidin-G-yhcarbamate. Mz = 311-313
[MAHHI+, RE = 1.22 min (UPLC Method B1).

b) Z-chiore-7-isopropylpyrazoloil.5-alpyrimidin-G-amine

A solution of tert-butyl (2-chloro-7-isopropyipyrazolo[1,5-alpyrimidin-6-yhcarbamate (G0
mg, 0.220 mmol) and 4N HClin 1,4-dioxane (0.36 mi, 1.45 mmol) in methano! (3 mi) was
stirred overnight at RT. The reaction mixture was concenirated, quenched with saturated
aqueous NaMCO;, extracted with AcOEY, and the organic phase was dried over Na,S80,,
filtered and concentrated to afford 2-chioro-7-isopropylpyrazoiol1,5-alpyrimidin-G-amine.
Mz = 211-213 [M+H}+, Rt = 0.87 min (UPLC Mesthod B1).

c) 1-{5-2H-1.2 3-triazol-2-vh-2-triflucromethybpvyridin-4-yh-3-(2-chloro-7-
isopropvipvrazelol1. S-alpvrimidin-6-vlhurea

To a solution of 5-(2H-1,2, 3-riazol-2-yl)-2-{riflucromethyhisonicotinic acid (60 mg, 0.232
mmol) in 1,4-dioxane (3 ml) were added DPPA (0.080 mi, 0.279 mmol} and Et;N (0.065
mi, 0.465 mmol). The mixture was stired at RT for 30 min. Then, 2-chioro-7-
isopropylpyrazolo{1,5-alpyrimidin-G-amine (58.8 mg, 0.279 mmol) was added and the
reaction mixture was stirred for 3 h at 100 °C. The reaction mixiure was extracted with
AcCEL the organic phase was washed with saturated agueous NaMCQO,, dried over
Na.SO,, fillered and concentrated. The residue was purified by flash column
chromatography on silica gel {(cyclohexane/EtOAc 1/0 o 0/1 then DCM/MeOH 1/0 1o
S9/1). The oblained residue was purified twice by preparalive HPLC (Method A1). The
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fractions containing the product were sxiracted with AcOEt /saturated aqueous NaHCO,.
The organic layer was dried over Na,SO,, filtered and evaporated io afford 1-(5-(2H-
1,2, 3-triazol-2-yl)-2-(rifluoromethyhpyridin-4-y)-3-(2-chloro-7-isopropylpyrazolol1,5-
alpyrimidin-8-yhurea. M/z = 466-468 [M+H]+, Ri = 2.45 min (HPLC Method C2), 'H NMR
{400 MHz, DMSO-d:) & ppm: 10.00 (bs, 1H), 916 (s, 1H), 8.97 (s, 1H), 8.57 (s, 1H), 8.41
(s, 1H), 8.94 (s, 1H), 3.79 (hept , 1H), 1.48 (d, 6H).

Example 113: (R)}-1-(6-(2H-1,2.3-triazol-2-yi}-8-{iriflucromethylpyridin-3-yi)-3-(2-
chioro-7-(1-hvdroxyethylipyrazolol1,5-alpyrimidin-6-yilurea

LR \\.\\
\\
P H H F F F
/N\N/;\T/NTN ; NOF g STF
o< & Llon LT A

e N

A solution  of (R}1-(6-(2H-1,2,3-triazol-2-y{-5-(trifluoromethylpyridin-3-y[-3-(7-(1-
{benzyloxyjethyl-2-chioropyrazolo[1,5-alpyrimidin-G-yhurea (20 mg, 0.036 mmol} and
palladium Pearlman’'s catalyst (0.50 mg, 3.58 pmol) in AcOEL (2 ml) was stirred at RT
ovarmight under H; atmospghere. The reaction mixture was fillered and concentrated. Ths
residue was purified by preparative HPLC (Method A1) to afford (R)-1-(6-(2H-1,2,3-
triazob-2-y1-S-(triflucromethyDpyridin-3-yb-3-(2-chlore-7-(1-hydroxyethyD-pyrazolo[1,5-
alpyrimidin-6-yhurea. Miz = 468-470 [M+H]+, Rt = 3.90 min (HPLC Method C1), 'H NMR
{400 MHz, DMSO-d;) & ppm: 10.68 (s, 1H), 9.04 (s, 1H), 8.85 (d, 1H), 8.74 (d, 1H), 8.18
(d, 2H), 6.93 (s, 1H), 5.79 (g, 1H), 1.56 (d, 3H).

Example 114: (8)-1-(2-chlore-7-{1-hydroxvethyvhipvrazolol1.5-alpyrimidin-&-vh-3-(2-
{rifiuoromethylipyridin-4-yliurea

QO g
O o a) SO

N\N Ry Ok . /N\N Ry NYNY\(C 3 --—---—-%— N“[\! S 3
ci—¢ o—{_{_ |

%,,,L\ N P N P G # N L ;\‘

N
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aj {(8)-1-{7-(1-{benzvioxyiethyh-2-chloropyrazolol 1, 5-alpyrimidin-6-yh-3-(Z-{trifluoro-
methylipyridin-4-vliurea

To a solution of (5)-7-(1-(benzyloxy)ethyl}-2-chioropyrazolo[1,5-alpyrimidine-6-carboxylic
acid (500 mg, 1.34 mmol) in dioxane (3 ml) were added diphenyl phosphoryl azide (443
mg, 1.81 mmob) and friethylamine (0.56 mi, 4.02 mmol). The mixture was stirred at RT
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for 30 min. 2-(Iriflucromethyhpyridin-4-amine (435 myg, 2.68 mmol) was then added and
the solution was stirred for 1.5 hr at 100 °C. After cooling down, the reaction mixiure was
extracted with EtOAc, washed with sat aqueous NaHCQO;, dried over Na,SQ,, filtered
and concenirated. The residue was purified by flash column chromatography on silica
gel (cyclohexane/EtOAc: 100/0 to O/100) to afford (S)-1-(7-(1-(benzyloxy)ethy-2-
chioropyrazolo[1,5-alpyrimidin-&6-y[-3-(2-(trifluoromethyDpyridin-4-yhurea. M/z = 491-493
IM+H]+, Rt = 1.31 min (UPLC Method B1), "H NMR (400 MHz, DMSO-d:) 8 ppmy: 10.18
(s, 1H), 8.81 (s, 1H), 8.55 {d, 1H), 8.52 (s, 1H), 8.01 (d, 1H), 7.58-7.54 (m, 1H), 7.28-
7.20 (m, 2H), 7.15-7.08 (m, 3H), 8.91 (s, 1H), 5.56 (g, 1H), 4.51 (g, 2H), 1.62 (s, 3H).

By (8)1-(2-chiore-7-{1-hydroxyethyvipyrazolol1, 5-alpyrimidin-6-yh-3-(2-(riflucromethyi}
pyridin-4-yhurea

A solution of (8)-1-(7-(1-(benzyloxy)ethyl}-2-chloropyrazolol1,5-alpyrimidin-8-y)-3-(2-
(riflucromethybpyridin-4-yhurea (140 mg, 0.285 mmol) and palladium Peariman's
catalyst (4.0 mg, 2% umol) in THF (5 mil) was stimed at RT overnight under H,
aimosphere. The reaction mixture was filtered and concentrated. The residue was
purified by preparative HPLC (Method A1), EiCAc and aqueous NaMHCO3 were added o
the fractions containing the product. The organic layer was separated, dried over sodium
sulfate, filtered and concentraled. The residue was purified by flash column
chromatography on silica gel (DCM/MeOH 1/0 o 8/2) to afford ((S5)-1-{2-chloro-7-(1-
hydroxyethyhpyrazolo[1,5-alpyrimidin-6-yD-3-(2-(irifluoromethylpyridin-4-yljurea. Mz =
401-403 [M+H}+, Rt = 0.9 min (UPLC Method B1), 'H NMR (400 MHz, DMSO-ds) &
ppm: 10.55 {s, 1H), 8.98 (3, 1H), 8.94 (s, 1H}, 8.56 (d, 1H}, 8.07 (s, 1H), 7.61 (d, 1H},
6.91 (s, 1H), 8.77-6.81 (m, 1H), 5.76 (g, 1H), 1.52 (d, 3H).

Example 115: 1-(5-chloro-6-(2H-1.2. 3-triazol-2-vhpyridin-3-yh-3-(2-chloro-7-

PN
.......... o7 N HN
0 9
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N gy N : N NP /N"N Sy \!r \(Nj:
C‘“u - :I; E AR | C’EM P O E A, LN
N .

To tert-butyl 2-(2-chloro-6-(3-(5-chloro-6-(2H-1,2, 3-iriazol-2-yhpyridin-3-
viyursidopyrazololt, 5-alpyrimidin-7-yhimorpholine-4-carboxylate (124 mg, 0.082 mmol)
dissolved in DCM (0.27 mi) was added TFA (83.1 i, 0.818 mmol). The reaction mixture
was stirred at RT overnight. The reaction mixture was gquenched with water, the
separated aqueous phase was basified to pH=8-0 with salurated aqueocus NaHCO; and
extracted with DCM. The organic phase was washed with brine and dried over a a phase
separator cartridge (IST) and evaporated. The residue was purified by preparative HPLC
{Method A1). The collected frations were exiraclted with DCM / saturaied agueous
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NaHCO;. The organic phase was dried over a phase separator cartridge {(IST) and
concentrated to  afford 1-(5-chloro-6-(2H-1,2,3-trtazol-2-yhpyridin-3-yh-3-(2-chloro-7-
{morpholin-2-ylipyrazolo[1,5-alpyrimidin-6-ylurea. M/z = 475477 [M+Hl+, Rt = 1.48 min
(HPLC Method C2), 'H NMR (400 MHz, Methanol-d,) 3 ppm: 8.90 (s, 1H), 8.45 (d, 1H),
8.43 (d, 1H), 7.92 (s, 2H), 6.59 (s, 1H), 5.83 (dd, 1H), 4.10 (dd, 1H), 3.76 {id, 1H), 3.07-
2.76 {m, 4H).

Example 116: 1-(8-chioro-8-(2H-1.2 3-triazol-2-yhipyridin-3-yi}-3-(2-chloro-7-(4-
methyimorpholin-2-vhpyrazolol1.5-alpyrimidin-G-yhurea

.

N
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To a solution of 1-(5-chloro-6-(2H-1,2,3-triazobk-2-yhpyridin-3-yD-3-(2-chioro-7-{morpholin-
2-yhpyrazolo[1 5-ajpyrimidin-6-ylhiurea (14 mg, 0.024 mmol) in MeOH (236 ul) was
added acetic acid (2.70 i, 0.047 mmol} and 37% aq. formaldehyde (526 i, 0.071
mmol). After 30 min, NaBH{OAC); (15.0 myg, 0.071 mmol) was added at 0°C and the
reaction mixiure was stirred at RT during 1h. Water was added carefully and the solvent
was evaporated. The residue was purifid by preparative HPLC (Method A1), The
collected fractions were extracted with DCM/saturated aqueocus NaHCO,. The organic
phase was dried over a phase separator cartridge (IST) and concentrated io afford 1-(5-
chioro-6-(2H-1, 2, 3-triazol-2-yhpyridin-3-y1-3-(2-chloro-7-{4-methylimorpholin-2-
yipyrazolo[t,S-ajpyrimidin-6-yhurea. M/z = 488-491 [M+H]+, Rt = 1.48 min (HPLC
Method C2), 'H NMR (400 MHz, Methanol-dy) & ppm: 8.91 (s, 1H), 8.44 (d, 1H), 8.42 (d,
1H), 7.92 (s, 2H), 8.58 (s, 1H), 5.69 (dd, 1H), 4.13 {ddd, 1H), 3.81 {td, 1H}, 3.07 (dt, 1H),
2.76 (ddt, 1H), 2.33 {id, 1H), 2.27 (s, 3H), 2.23 (dd, 1H)}.

Example 117: 1-{(4-{4-(aminomethvi}-1H-pyrazol-1-vi)-3-chiorophenvi}-3-(2-chiorg-7-
isopropyipyrazololi.5-alpyrimidin-6-yiiurea
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a) tert-butyl {((1-(2-chlorg-4-(3-(2-chioro-7-isopropyipyrazolo[1, S-alpyrimidin-6-
yvhureidolphenvll-1H-pyrazol-4-vhimethylcarbamale
tert-butyl {{1-(2-chioro-4-{3-(2-chloro-7-isopropyipyrazole[1, 5-alpyrimidin-G-

vijureido)pheny-1H-pyrazol-d-ylimethyhicarbamate was prepared analogously as
described in example 1 using 2-chioro-7-isopropyipyrazoiof[1,5-alpyrimidine-6-carboxylic
acid instead of (8)-2-chiore-7-(1-methoxyethyhipyrazolo[1 5-alpyrimidine-8-carboxylic
acid and using tert-butyl ((1-{4-amino-2-chiorophenyl)-1H-pyrazol-4-ylimethyhcarbamats
instead of 6-(2H-1,2,3-triazol-2~-y1)-5-(Irifluoromethypyridin-3-amine. M/z = 559-561
[M+HT, Rt = 1,17 min (UPLC Method B2).

) 1-{4-(4-(aminomethyh-1H-pyrazol-1-vi)-3-chicrophenyh-3-(2-chlorg-7-
isopropylpyrazoleld S-agloyrimidin-8-viiurea

tert-butyl {{1-(2-chioro-4-{3-(2-chloro-7-isopropyipyrazole[1, 5-alpyrimidin-G-
vijureido)phenyl)-1H-pyrazol-4-yiymethyhicarbamate (86 mg, 0.154 mmol) in DCM (2 mi)
was added TFA (1 mi, 12.98 mmol). The reaction mixiure was stirred for 1h at RT. The
solvent was svaporated and the residue was purified by preparative HPLC (Method A1)
to afford 1-{4-{4-(aminomethyl)-1H-pyrazol-1-yi)-3-chioropheny-3-(2-chioro-7-
isopropylpyrazolof1,5-alpyrimidin-G-ylurea. M/z = 458-461 [M+H]+, Rt = 3.09 min {HFLC
Method C1), 'H NMR (400 MHz, DMSO-ds) 8 ppm: 8.55 (s, 1H), 7.88 (d, 2H), 7.64 (s,
1H), 7.49 (dd, 1H), 7.45 (d, 1H), 6.92 (d, 1H), 3.81 (p, 1H), 3.67 (s, 2H}, 1.50 (d, 6H).

Example118: 1-(6-{4-(aminomethyi}-1H-pyrazol-1-yvi}-5-chigropyridin-3-yi)-3-(2-
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1-{6-{4-(aminomsthyi}- tH-pyrazol-1-yh-5-chloropyridin- 3-yh-3-(2-chiore-7-
isopropylpyrazolol1,S-ajpyrimidin-6-yljurea was prepared analogously as described for
example 117  using tert-butyl  {(1-(5-amino-3-chloropyridin-2-yh-1H-pyrazol-4-
viimethyhcarbamate instead of tert-butyl ({(1-(4-amino-2-chlorophenyl}-1H-pyrazol-4-
yiimethylicarbamate. M/z = 460-462 [M+H]+, Rt = 2.97 min (HPLC Method C1), 'H NMR
{400 MHz, DMSO-c5) & ppry: 8.56 (s, 1H), 8.52 (d, 1H), 8.34 (d, i1H), 8.03 (s, 1H), 7.68
(s, TH), 8.93 (s, 1H}, 3.82 (p, 1H), 3.69 (s, 2H), 1.50 (d, 6H).

Example 118: (8)-1-(5-chiorg-6-(2H-1,2. 3-triazol-2-yhpyridin-3-yi}-3-{2-chiorg-7-(1-
{methylaminoiethyiipyrazolol . 5-alpyrimidin-6-vliurea

aj (S)-tert-butyl {(1-{2-chloro-6-(3-(5-chlore-6-(2H-1,2 3-triazol-2-yhpyridin-3-
vhureidolpyrazolol 1. 5-alpyrimidin-7-vhethyli{imethvlicarbamaie

(S)-teri-butyl {1-(2-chioro-6-(3-{5-chioro-8-(2H-1,2, 3-triazol-2-ylpyridin-3-yhureido)
pyrazolo[1,5-alpyrimidin-7-yhethyl)(methyhicarbamate was prepared analogously as
described in example 1 using (8)-7-(1-((lert-butoxycarbonyh{methylamino)ethyl)-2-
chioropyrazolo[1,5-ajpyrimidine-6-carboxylic  acid  instead of  (8)-2-chloro-7-(1-
methoxyethyhpyrazolo[1,5-alpyrimidine-6-carboxylic acid and using 5-chloro-6-(2H-
1.2,3-triazol-2-yhpyridin-3-amine instead of 6-(2H-1,2,3-triazol-2-y1)-5-
{trifluoromethybpyridin-3-amine. Mz = 547-54¢ [M+H]+, Rt = 1.28 min (UPLC Msthod
B1}).
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b} {(8)-1-(5-chloro-8-(2H-1,2. 3-triazol-2-vpyridin-3-yi}-3-(2-chloro-7-{1-
{meihviaminolethyDoyrazolol1.5-alpyrimidin-6-yvhurea

To a solution of (S)-tert-butyl (1-(2-chloro-6-(3-(5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-
3-yhureido)pyrazolof1,b-alpyrimidin-7-yethy(methylcarbamate (215 mg, 0.393 mmol)
in MeOH (3 mb) was added 4N HC! in 1, 4-dioxane (0.098 mi, 0.393 mmol). The reaclion
mixiure was stirred at it overnight. The solvent were evaporated, treated with AcOEt/
saturated aqueous NaHCQO,;, the organic phase was dried over Na,S0,, fitered and
concentrated. The crude product was purified by flash column chromatography on silica
gel (cyciochexane/AcOEL 1/0 to 0/1 then DCM/MeOH 1/0 1o 8/2) to afford 1-(5-chloro-6-
(2H-1,2,3-triazol-2-yDpyridin-3-yh-3-(2-chioro-7-(1-(methylamino)ethyhpyrazolo]1,5-
alpyrimidin-6-yhurea. Chiral analysis indicated that some racemisation occurred during
synthesis.

The mixture of enantiomers was separated by preparative chiral separation {Chiralpak
ab-H, 250x4.6 mm, 5 um, heplane / EtCH / MeOH 60/20/20, 1 ml/min) to afford (S)-1-
{5-chiore-6-(2H-1,2,3-triazol-2-yiipyridin-3-yi)-3-(2-chlore-7-(1-
{methylamino)ethyhpyrazolo[1,5-alpyrimidin-G-yhurea M/z = 447-449 [M+H]+ Rt = 2.42
min (HPLC Method C1), "H NMR (400 MHz, DMSO-d:) 8 ppm: 10.34 (s, 1H), 9.05 (s,
1H), 8.60 (d, 1H), 8.5C (d, 1H), 8.17 (s, 2H)}, 6.81 (s, 1H), 4.75 (g, 1H), 2.28 (s, 3H), 1.48
(d, 3H).

Example 120: 2-(3-(2-chioro-7-isopropyipyrazolol1.S-alpyrimidin-G-yliureido)-4-
{(trifiuoromethylipyridine 1-oxide

a) 1-(2-chloro-7-iscpropyipyrazolol 1, 5-alpyrimidin-6-vh-3-(4-(trifluoromethyvipyridin-2-
Durea

1-(2-chioro-7-isopropyipyrazolo[1,5-alpyrimidin-6-yl}-3-(4-(triflucromethyhpyridin-2-
vijurea was prepared analogously as described in example 1 using 2-chloro-7-
isopropylpyrazole[1,5-ajpyrimidine-G-carboxylic  acid  instead of (8)-2-chloro-7-(1-
methoxyethyhpyrazolo[1,5-alpyrimidine-6-carboxylic acid and Lsing 4-
(triflucromethyhpyridin-2-amine instead of 6-(2H-1,2,3-triazol-2-y1}-5-
{trifluoromethybpyridin-3-amine. Mz = 398-401 [M+H]+, Rt = 118 min (UPLC Msthod
B2}.

b) 2-(3-(2-chloro-7-isopropylpyrazolol1 5-alpyrimidin-6-vhureido)-4-
{trifiuoromethyDpyridine 1-oxide

To a stired solution of  1-(2-chloro-7-isopropvipyrazolo[1,5-alpyrimidin-6-yi)-3-(4-
(trifluoromethybpyridin-2-yhurea (40 mg, 0.100 mmol) in DCM (1ml) was carefully added
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mCPBA (17.31 mg, 0.100 mmoi} and the reaction mixiure was stirred at RT overnight.
mCPBA (6.92 mg, 0.040 mmol) was added again and the reaction mixture was stirred for
3h at RT. The mixiure was evaporated to dryness in vacuo and the residue was purified
by preparative HPLC (Method A1). The fractions were basified with saturated aqusous
NaHCOQ; and extracted with DCM. The organic phase was dried over a phase separator
cartridge {(IST) and concentrated to afford 2-(3-(2-chloro-7-isopropyipyrazolof1,5-
alpyrimidin-&-yhureido}-4-(iriflucromethylipyriding 1-oxide. M/iz = 413-415 [M+H]+, Rt =
2.14 min (HPLC Method C2), 'H NMR (400 MHz, DMSO-d;) 8 ppm: 10.58 (s, 1H), 9.64
(s, 1H), 8.83 (s, 1H), 8.61 (s, 1H), 8.55 (d, 1H), 7.46 (dd, 1H), 6.93 (s, 1H), 3.85 (p, TH),
1.458 (d, 6H).

Example 121: (R}-1-(5-chioro-6-(2H-1.2 3-triazol-2-ylipyridin-3-yl}-3-{2-chiore-7-(1-
{dimethylaminolethvhipyrazololi, 5-alpvrimidin-G-vllurea
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To a solution of 1-(5-chloro-6-{2H-1,2,3-triazol-2-yhpyridin-3-y)-3-(2-chloro-7-(1-
{methylaminojethyhpyrazololt, 5-alpyrimidin-6-yhurea (329 mg, 0.7386 mmeol) {(oblained
as described in Example 119} in DMF (6 mi) were added K;CO5 (203 mg, 1.471 mmol)
and then, dropwise a solution of iodomethane (0.046 mi, 0.736 mmeol) in DMF {1 mi).
The reaction mixture was stirred at RT for 30 min. Additional iodomethane {0.015 mli,
0.245 mmol) was added and the mixture was stirred for 15 min. The reaction mixiure
was concenirated, extracted with AcOEL, the organic phase was washed with saturated
aqueous NaHCO,, dried over NaySO,, filtered and concenirated. The residue was
purified by flash column chromatography on silica gel (cyclohexane/AcOEL 10 to 01,
then DCM/MeOH 1/0 to 8/2) to afford a mixiure of enantiomers. The mixture of both
isomers was separated by preparative chiral separation (Chiralpak 1C, 250x4.6 mm, 5
um, heptane / EIOH 80/40 + 0.05% disthylamineg, 1 mi/min) to afford {R)-1-(5-chloro-6-
(2H-1,2,3-trazok-2-yhpyridin-3-yH-3-(2-chloro-7-(1-{dimethylamino)sthyhpyrazolo[ 1,5-
ajpyrimidin-6-yhurea. M/z = 461-463 [M+H]+, Rt = 0.67 min (UPLC Method B1), 'H NMR
(400 MHz, DMSO-ds) & ppm: 1048 (s, 1H), 10.18 (s, 1H), 910 (s, 1H), 8.60 (d, 1H),
8.51 (d, 1H), 817 (s, 2H), 6.91 {5, 1H), 4.46 (g, 1H), 2.34 (s, 6H), 1.43 (d, 3H).
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Example 122; (83-1-(5-¢chiore-8-(2H-1.2 3-trigzol-2-yhpyridin-3-yi-3-(2-chioro-7-(1-
{dimethylaminolethvhipyrazololi, 5-alpvrimidin-G-vllurea
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(2)-1-(5-chioro-6-{2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-chiore-7-(1-
{dimethylamino}ethyi)-pyrazolo- [1,5-ajpyrimidin-6-yhurea was prepared as described in
example 121 by purification of the mixiure of both isomers by preparative chiral
separation (Chiralpak 1C, 250x486 mm, 5 um, heptane/EtOH 60/40 + 0.05%
diethylamine, 1 mi/min) to afford (8)-1-{5-chlore-8-(2H-1,2,3-triazol-2-yipyridin-3-yl)-3-
{2-chioro-7-(1-(dimethylamino)ethyllpyrazolo[1,5-ajpyrimidin-6-yliurea. Mz = 481-463
[V+HI+, Rt = 0.68 min (UPLC Method B1), 'H NMR (400 MHz, DMSO-d;) 8 ppm: 10.49
(s, TH), 10.18 (s, 1H), 9.10 (s, 1H), 8.60 (d, 1H), 8.51 (d, 1H), 8.17 (s, 2H), 8.91 (s, 1H},
446 (g, 1H), 2.34 (s, 8H), 1.43 (d, 3H).

Example 123: 1-(5-chloro-6-(2H-1.2. 3-triazol-2-vlipyridin-3-vi}-3-(2-chioro-7-
{morpholin-3-yvhipyrazolol1,5-alpyrimidin-G-vllurea
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a) fert-butyl 3-{2-chloro-6-{3-{5-chloro-6-{2H-1 2 3-triazol-2-vhpyridin-3-
yvhureidopvrazolell. 5-alovrimidin-7-vDimorpholine-4-carboxyiate

To a mixture of 7-(4-(lert-buloxycarbonylimorpholin-3-yh-2-chloropyrazolof1,5-
alpyrimidine-&-carboxylic acid (289 mg, 0.755 mmol} in 1,4-dioxane (2.5 ml) at RT under
argon was added DPPA (0.195 mi, 8.906 mmol) followed by ELN (8.32 mi, 2.26 mmol).
The reaction mixiure was stirred at RT for 1h. Then, 5-chioro-6-(2H-1,2,3-riazol-2-
viipyridin-3-amine (222 mg, 1.13 mmol) was added and the reaction mixiure was siirred
at 100°C for 2h. The mixture was diluted with ACOE!L and organic layer was washed with
bring, dried over Na,80,, fillered and concentrated. The residue was purified by flash
column chromatography on silica gel (cyclohexane/AcOEL 1/0 to 0/1) to afford tert-butyl
3-{2-chloro-6-(3-(5-chioro-6-(2H-1,2,3-triazol-2-ypyridin-3-yhureido)pyrazolo[1,5-
alpyrimidin-7-yhmorpholine-4-carboxylate. M/z = 575-577 [M+H}+, Rl = 1.41min (UPLC
Method B2).



WO 2015/181747 PCT/IB2015/053975
132

bBY 1-(5-chioro-6-(2H-~1.2 3-triazol-2-vipyridin-3-y}-3-(2-chloro-7-(morpholin-3-
vhpvrazolol1 . 5-alovrimidin-8-yhurea

To a solution of tert-butyl 3-(2-chloro-6-(3-(5-chloro-6-{2H-1,2 3-triazol-2-yhpyridin-3-
vijureido)pyrazolo{1, 5-alpyrimidin-7-ylimorpholine-4-carboxylate (163 mg, 0.283 mmol)
in 1,4-dioxane (2 mi) at RT was added 4M HClHin 1, 4-dioxane (0.71 mi, 2.83 mmol) and
the reaction mixture was stirred at RT for 16h. Mixture was guenched at 0°C with
saturated agueous NaHCQO; and exiracted with AcOEL The organic laver was dried over
Na,50,, fillered and concenirated. The crude product was purified by flash column
chromatography on silica gel {cyclohexane/AcOEL 1/0 to O/1) and then purified again by
preparative HPLC (Method A1), The fractions were combined and extracted with
saturated aqueous NaMHCO; and DCM. The organic phase was dried over a phase
separator cariridge (IST), evaporated and dried on HV to afford 1-(5-chloro-6-(2H-1,2,3-
triazol-2-yhpyridin-3-yh-3-(2-chioro-7-{morpholin-3-yhpyrazolo[1, S-ajoyrimidin-6-yhurea.
Miz = 475-477 [M+H]+, Rt = 2.53 min (HPLC Method C1), 'H NMR (400 MHz, DMSO-d;)
& ppm: 10.54 (bs, 1H), 9.02 (s, 1H), 8.60 (5, 1H), 8.48 (s, 1H), 8.15 (s, 2H), .89 (s, 1H),
5.05 (d, 1H), 3.87 (d, 2H), 3.65 {1, 1H), 3.54 (1, 1H), 3.02 (d, 1H)}, 2.82 {t, 1H)}, two NH
obscured by water peak.

Example 124: (8)-1-{5-chlore-6-(2H-1.2.3-trlazol-2-yhpyridin-3-vi}-3-(2-chioro-7-(2-
methyk-1-{methviaminolpropylipyrazolol1.S-alpyrimidin-8-yliurea
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1-{5-chioro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yh-3-(2-chloro-7-(2-methyl-1-
(methylaminolpropyh-pyrazolof1,5-alpyrimidin-6-yliurea was prepared analogously as
described in example 118 using (&)-7-(1-((ert-butoycarbony(methyhamino)-2-
methylpropyl)-2-chioropyrazolo]1,5-alpyrimidine-8-carboxylic acid instead of 7-(4-(tert-
butoxycarbonylimorpholin-3-vi}-2-chioropyrazolo[1,5-alpyrimidine-6-carboxylic  acid in
step a). Mixiure on siep a) was stirred overnight at 100°C and 2.5 h on step b). Miz =
475-477 [M+HM, Rt = 277 min {(HPLC Method C1), 1H NMR (400 MHz, CDCL) 3 ppm
11.03 (bs, 1H), 8.23 (s, 1H), 8.59 (s, 1H), 8.37 (s, 1H)}, 7.94 (s, 2H}, 6.87 {bs, 1H), 6.64
(s, 1H), 4.81 (d, 1H), 2.45 (s, 3H), 2.34 (hept, 1H), 1.09 (d, 3H), 0.88 (d, 3H).

Example 125: 1-(5-chlore-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-chlorg-7-(4-
methyimorpholin-3-viipyrazololi.S5-alpyrimidin-G-yljurea
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To a solution of 1-(5-chioro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh)-3-(2-chioro-7-{morpholin-
3-yhpyrazolo[1,5-alpyrimidin-6-yhurea (50 mg, 0.105 mmol) in THF (1.5 mi) were added
trichenyiphosphine (55.2 mg, 0.21 mmaol}, diilsopropyl azodicarboxylate (0.041 mi, 0.21
mmol) and then methyl iodide (0.013 mi, 0.21 mmol). The reaction mixture was stirred
overnight at RT. The mixture was evaporated. The residue was purified by flash column
chromatography on silica gel {cyclohexane/AcOEt 1/0 to 35/65). The product was
triturated in MeOH, kept at RT for 1h and centrifuged. The supernatani was removed
and the solid product was dried on HVY to afford 1-(5-chloro-6-(2H-1,2,3-triazol-2-
yiipyridin-3-y)-3-(2-chloro-7-(4-methyimorpholin-3-yhipyrazolo[1,5-ajpyrimidin-6-yhurea.
Miz = 489-491 [M+H]+, Rt = 2.59 min (HPLC Method C1), "H NMR (400 MHz, DMSO-d)
3 ppm: 10.51 (bs, 1H), 9.95 (bs, 1H), 2.07 (s, 1H), 8.58 (s, 1H), 8.48 (s, 1H), 8.16 (s,
2H), 6.91 (s, 1H), 4.50 {d, 1H), 3.84 {d, 1H), 3.88 (d, 1H), 3.72 (t, 1H), 3.50 {1, 1H), 3.03
(d, 1H), 2.42 (m, 1H), 2.23 {5, 3H).

Example 126: (Ry-1-(5-chloro-6-(2H-1,2.3-triazol-2-yhpyridin-3-vi-3-(2-chiore-7-(1,.2-
dimethoxvethybpyrazolo[t.5-alpyrimidin-6-vilurea
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(R)-1-(5-chloro-6-(2H-1,2, 3-triazol-2-ylipyridin-3-y1)-3-(2-chloro-7-(1,2-
dimethoxyethyhpyrazolo-[1,5-alpyrimidin-6-yhiurea was obtained by purification of the
mixture of both enantiomers by preparative chiral separation (Chiralcel CJ-H, 10x50 em,
20 um, n-heptane/(EtOH/MeOH 1/1) from 85/15 to 7/3, 1 mi/min). The product was
suspended in cold CHCN (1.4 mi) and water {0.14 mil} and mixiure was healed up to
100°C until complete dissolution, then cooled down {o RT and kept in the fridge over
week-end. The solid was filtered and dried on HV {o afford pure product. Miz = 478-480
[V+HT+, Rt = 4.01 min (HPLC Method C1), 'H NMR (400 MHz, DMSO-ds) & ppm: 10.43
{bs, 1H), 8.84 (s, 1H), 8.85 {m, 1H), B.49 (m, 2H), 8.15 (s, 2H), 8.95 (s, 1H), 5.51 (m,
1H), 3.85 (m, 2H), 3.36 (s, 3H), 3.28 (s, 3H}.

Example 127 (8)-1-(5-chlorg-6-(2H-1,2 3-triazol-2-yhpyridin-3-y1-3-(2-chiore-7-(1,2-
dimethoxvethylipyrazololl.S-alpvrimidin-G-viiurea
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(2)-1-(5-chioro-6-2H-1,2, 3-triazol-2-yhpyridin-3-yH-3-(2-chiore-7-(1,2-
dimethoxysthylpyrazolo[1, 5-alpyrimidin-8-yhurea was obtained by purification of the
mixiure of both isomers by preparative chiral separation (Chiralcel OJ-H, 10x50 ¢m, 20
um, n-heptane/(E1OH/MeOH 1/1) from 85/15 to 7/3, 1 mifmin). M/iz = 478-480 [M+H]+
Rt = 4.00 min (HPLC Method C1), 'H NMR (400 MHz, DMSOC-d:) 8 ppry: 10.41 (bs, 1H),
8.95 (s, 1H), 8.55 (m, 1H}, 8.48 (m, 1H}, 8.47 (bs, 1H), 8.16 (s, 2H), .95 (s, 1H), 550
(m, 1H), 3.84 (m, 2H), 3.36 (s, 3H), 3.29 (5, 3H).

Biological / Pharmacological Section

The compounds of the invention exhibit valuable pharmacological properties, e.g.
properiies suscepiible to MALT1, for example the inhibition of MALT1 protechytic and/or
autoproteclylic aclivity e.g. as indicated in the test assays provided infra and are

therefore indicated for therapy.

Assays:

MALT1 biochemical assav:

IC50 values of test compounds were delermined with an enzyme activily assay using the
C-domain of MALT1 {amino acids 328-824). The readout parameter is the increase of
fluorescence lifetime over time, proportional {o enzyme aclivity.

The assay empioys a short peplide substrale labeled with the single fluorophore PT14
as a fluorescence lifetime probe sensitive o the cleavage state of the substrate (PT14:
8-(9-oxo-9H-acridin-10-vh-hexanoate, AssayMetrics, UK). The peptide substrate has the
following sequence: Ac-Trp-Leu-Arg-Ser-Arg*Cys{PT14)-NH, (Product number BS-9117,
Bicsyntan, Germany, N-terminus to C-ermminus from left to right in threes lstler cods, Ac:
acetyl group, Cys{(PT14): cysteine residue with the fluorophore FT14 conjugated to the
cysieine sulfhydryl group via a maleimide group; C-terminus of the peptide is amidated;
within the subsirate sequence written above, * indicates the scissile bond). The assay
buffer consists of 200 miM Tris/HCI at pH 7.5, 0.8 M Na citrate, 100 uM EGTA, 100 uM
DTT and 0.05 % (w/v) CHAPS. The kinetic characlerization of the enzymatic reaction led
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to the determination of a Michaelis Constant (Ky) of 40 uM and a kcat vaiue of 34 s\,
The assay was established for the 384-well plate format using black microtiter round well
plates (Product number 95040020, Thermo Eleciron Oy, Finland). Test compounds were
dissolved in 100% (v/v) DMSO or a mixture containing 90% (v/v) DMSO and 10% (viv)
H2O at a stock concentration of 100 mM. Serial dilutions of test compounds were
prepared using either 100% (v/v) DMSQC or a mixture containing 90% (v/v) DMSO and
10% {viv) H20.

For the measurement of compound inhibition, 0.25 ul of test compound were mixed with
12.5 ul of enzyme in wells of the 384-well plates, and incubated for 60 minutes at room
temperature (22 °C). After that, 12.5 ul of subsirate was added, and the enzymatic
reaction was allowed 1o proceed for 60 minutes at room temperature (22 °C). The iotal
assay volume was 25.25 i, and the final assay concenirations for enzyme and substrate
were 2.5 nM and 1 uM, respectively. The increase in assay signal ovar time is linear for
at ieast 60 minutes at the assay conditions reported, and directly proportional to the
concentration of aclive enzyme up o at least 2.5 nM. The DMSO content was between
0.9 and 1% (v/v). The final assay concenirations of the fest compounds ranged typically
from 100 uM to 1 nM in a serial dilution series using a dilution factor of 3.16 (i.e. half-
fogarithmic dilution steps). As controls, reactions were performed in multiple wells either
by only adding DMSO instead of test compound, leading to an uninhibited enzymatic
reaction (i.e. 0% inhibition), or by adding assay buffer without enzyme mixed with
DMSO, which is the equivalent of a fully inhibited reaction (i.e. 100% inhibition). Ths
fluorescence lifetimes were recorded using a microtiter plate reader such as the TECAN
Ultra Evolution FLT instrument with fluorescence excitation at 405 nm and emission
recording at 450 nm.  The fuorescence lifetimes can be transformed o percentage
inhibitions using the above mentionad conirols as reference (for 0 and 100% inhibition).
The 1C50 value was calculated from the plot of percentage inhibition versus inhibitor
concentration using non-linear regression analysis software (Origin, OriginLab
Corporation, USA). The data were fitted using a 4 Parameler Logistic Model,
characterized by the following equation:

y = AZE (A1 AZY (1+ O 1IC50Y )

where v is the %-inhibilion at the inhibitor conceniration, x. A1 is the lowest inhibition
value, and A2 the maximum inhibition vaiue. The exponent, p, is the Hill coefficient.

The fusion protein clAPZ2-MALT1 is driving constitutive NF-KB aclivation in the MALT-
tvpe of B cell lymphoma. To monitor the activity of MALT1 inhibitors on NF-kB signaling,
a mechanistic model was established consisting of a stably transfected HEKZ293 cell line
in which the activated CIAPZ-MALT1 fusion protein is constifutively expressed and the
firefly luciferase reporter gene is under the control of NF-KB response slements.
Inhibition of luciferase gene exprassion is measured using a luciferase activity detection
assay. Briefly, 1.8x10%4 celis/Q0ul/well are seeded in a sterile, white-walled, clear-boitom
tissue-cullure-treaied 98-well mircoplates (Costar, Cat-No 3803). After ovemnight
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incubation at 37 °C, 10 pl of 10x 3-fold serial compound dilutions prepared initially in
DMSO, followed by a 1:100 intermediated dilution in cell culture medium, is added {o the
cells using liquid handling robotics (Velocity Bravo 11, Agilent). Unless otherwise
mentioned, compound start concentration is 10uM and the final vehicle concentration is
0.1% DMSO in all wells. After 24h compound incubation, cell viability is assessed in a
first step 3 hrs following addition of 10 ul 135 pug/mi resazurin sodium sall (SIGMA Cat-Nr
R7017}) dissoived in phosphate-buffered saline. Following gquantification of reduced
resazurin at excitation/emission wavelengths of 540/580nm on a multipurpose microplate
reader (e.g. Infinite M200Pro, TECAN), cells are subjected to quantification of luciferase
expression levels following incubation with 70 pl ONEGlow (Promega, Cat-Nr E6120)
homogenous assay huifer for 20 min at room temperature. Light emission is recorded on
a multipurpose microplate reader (e.g. Infinite M200Pro, TECAN) in iuminescence
detection mode. Raw data are processed using an Excel analysis template. The effect of
a particular tssi compound concentration on NF-KB activity is expressed as luciferase
signal (Reiative Light Units) normalized to cell viability by means of division with the
reduced resazurin signal (Relative Fluorescence Units). The value obtained for vehicle-
freated cells is set as 100%. Absolute (50% reduction relative to vehicle control} and
refative (inflection point) IC5D values (UM) are determined using 4-parametric curve-
fitling (XLfit, V4.3.2). In addition, % normalized NF-kB signal and % cell viahility at the
highest compound conceniration {ested.

Human IL2 promoter reporier gene assay (RGA) in Jurkat cells

The transfecled Jurkat clone K22 2900 HZ3 was propagated in RPMI 1640
supplementead with 1C % heat inactivaled fatal calf serum, 50 uM 2-mercaptosthanc and
1 mg/mi Genetlicin, The csil concentration should not exceed 1 x 10886 /mi during
culturing. The cells should not exceed passage 30. Prior to the assay the cells were
washed and prepared {0 the concentration of 2 x 10e6 calls /ml.

Compound dilutions were made as 2 x-concenirated solutions then diluted 32 by addition
to ceils. Two hundred and fifty yi of compound dilution and 250 yi of cells were mixed
together in wells of a 96-deep well plate. Cells / compounds premix were incubated 30
min at 37 °C and § % CO2 directly in the deep well plate.

After pre-incubation of cells with compounds, ceils were stimulated with anti-CD28 mADb
{clone 15E8) at 3 ug/mi + PMA at 1 ug/ml. Both co-stimulants were diluled in culture
medium at a 10 x-concentrated sclution. 10 yl of co-stimulants were pipetted inlo the
whits 86-well plates and 100 ul of cell/compound mix was immediately added in
duplicates. The ceils were stimulated for 5.5 h at 37 °C and 5 % CO2.

After cell stimulation, 50 ul of BriteLitePlus reagent (Perkin Elmer) was added {o each
well and the biocluminescence was measured with a Wallac EnVision reader (Perkin
Elmer).

Using the assays described above the following ICsss were determined:
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MALT1 biochemical NFkappalB reporier L2 reporier gene
Example activity gene assay assay

ICs0 (NM) iCa (NV1) HCs0 (NVY)
1 0.002 0.031 0.023
2 0.004 0.07¢ 0.051
3 0.014 0.183 0.131
4 0.006 0.061
5 0.005 0.112
8 0.010 0.132 0.052
7 £.008 0.030
8 0.007 0.033
g 0.002 0.044 0.108
10 0.002 0.044 0.019
11 0.01¢9 0.164
12 0.014 0.071
13 0.062 0.G77 0.039
14 0.003 (0.049 0.0687
15 0.005 0.110
16 0.002 0.035
17 0.011 0.117
18 0.003 0.149 0.207
149 0.003 0.091 0.149
20 0.003 0.089 (0.245
21 0.003 0.082 0.104
22 0.004 0.074 0.100
23 0.004 0.301 0.307
24 0.005 0.131 0.214
25 0.005 0.306 0.526
26 0.005 0.085 0.134
27 0.006 (0.054 0.248
28 0.000 0.215
28 0.370
30 0.003 0.382 0.507
31 0.014 0.349
32 0.01¢ 0.214 g.221
33 0.030 0.408
34 0.004 0.106
35 0.003 0.048 0.059
36 0.008 0.183
37 0.011 0.221
38 0.005 0.176 0.145
38 0.003 0.060
40 0.008 0,112 0.043
41 0.024 (.356




WO 2015/181747 PCT/IB2015/053975
138
42 0.021 0.378
43 0.009 0.159
44 0.004 0.112
45 0.003 0,157
46 0.013 0.064 (0.082
47 0.029 0.3891
48 0.042 0.341
49 0.003 0.059
50 0.020 (0.230
51 0.006 0.185
52 0.005 0.076 0.063
33 0.004 0171
54 0.004 0,117 0.094
55 0.005 0.287
56 0.005 0.131 0.085
57 0.019 0.284
58 0.009 0.208 0.267
55 0.01¢9 0.148
60 0.028 0.502
51 0.019 0.370
62 0.042 0.345 0.2686
63 0.008 0.354
64 0.013 0.187
65 0.002 0.405
66 0.018 0.241
&7 0.035 (0.553
68 0.039 (3.586
69 0.086 0.678
70 0.123 0.891
71 0.005 0.079 0.014
72 0.003 0.179 0.140
73 0.012 (0.163 0.091
74 0.002 0.030 0.032
75 0.005 0.100 0.072
76 0.006 0.084 0.028
77 0.006 0.241
78 0.021 0.159 0.076
78 0.045 0.408 (0.206
80 0.064 0.621
81 0.005 0.085 0.063
82 0.122 0.311
83 0.055 0.829
84 0.01¢ 0.08%
35 0.005 0.190
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86 0.080 0.569

87 0.007 0.417

38 0.014 0.102 0.047
89 0.003 0.046
a0 0.097 0.696 0.927
g1 0.002 0.105 (.089
g2 £.008 (3.046
93 0.001 0.157
a4 0.002 0.0186
95 0.002 0.013
o6 0.610 (3.049
g7 £.003 0.088
a8 0.005 (0.044
22 0.021 .041
100 0.019 (.084
181 £.005 (3.025
102 0.003 0.014
103 0.005 (.050
104 0.002 0.024
105 0.011 (.059
1086 £.008 0.484
107 0.013 0.080
108 0.008 .052
109 0.053 0.218
118 £.008 3118
111 £.003 0.054
112 0.016 0.361

113 0.011

114 0.007

115 0.076

116 0.071 0.687

117 0.008 0.170 0.134
118 £.028 0.256 8112
119 0.012 0.157

190 0.008 (3.438

124 0.020 0.218

199 0.008 0.043 0.017
193 0.041 0.199
124 0.008 0.041
195 0.008 3.138
126 0.005 0.119 .058
127 £.008 3.078
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Ltilities

According to the resulis oblained in the fest assays provided above, it is contemplated
that the compounds of the invention may be useful in the treatment of a disease or
disorder {an indication) selected frony:

Conditions and disorders characterized by disreguiated NF-KB activation, in particular
autcimmune / immunological and inflammatory disorders, allergic disorders, respiratory

disorders and oncological disorders.

Said autoimmune and inflammatory disorders may infer afia be selected from arthritis,
ankylosing spondylitis, inflammatory bowel disease, ulceralive colitis, gasiritis,
pancreatitis, Crohn’s disease, celiac disease, multiple sclerosis, systemic lupus
erythematosus, rheumatic fever, gout, organ or transplant rejection, acute or chronic
graft-versus-host disease, chronic allograft rejection, Behcetl's disease, uveitis,
psoriasis, dermatitis, atopic dermatitis, dermatomyositis, myasthena gravis, Grave's
disease, Hashimoto thyroiditis, Sjdgren’s syndrome, and blistering disorders (e.g.
pemphigus vulgaris), antibody-mediated vasculitis syndromes, including ANCA-
associated vasculitides, Hennoch-Schénlein Purpura, and immune-complex vasculitides

{(efther primary or secondary o infaclion or cancers).

Said oncological disorders may infer alia be selected from carcinoma, sarcoma,
lymphoma, leukemia and germ cell tumors, e.g. adenocarcinoma |, bladder cancer, clear
cell carcinoma, skin cancer, brain cancer, cervical cancer, colon cancer, colorectal
cancer, endometrial cancer, bladder cancer, brain tumours, breast cancer, gastric
cancer, germ cell tumours, glicblastoma, hepatic adenomas, Hodgkin's lvmphoma, liver
cancer, kidney cancer, lung cancer, ovarian cancer, dermal tumours, prostate cancer,
renal cell carcinoma, stomach cancer, medulioblastoma, non-Hodgkin's lymphoma,
diffuse large B-cell lymphoma, mantle cell lymphoma, marginal zonsg lymphoma,
cutaneous T-cell lymiphoma, melanoma |, mucosa-associated ymphoid tissue (MALT)
lwymphoma, multiple myeloma, plasma cell neoplasm, lentigo maligna melanomas, and

acral lentiginous melanoma.
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Said allergic disorder may inter alia be selected from contact dermatitis, celiac disease,
asthma, hypersensitivity o house dust mites, pollen and related allergens, Berylliosis
Said respiratory disorders may infer alia be selected from asthma, bronchitis, chronic
obsiructive pulmonary dissase (COPD), cyslic fibrosis, pulmonary oedema, pulmonary
embolism, pneumonia, pulmonary sarcoidosis, silicosis, pulmonary fibrosis, respiratory
failure, acute respiratory distress syndrome, primary pulmonary hypertension and

emphysema.

In another embodiment the compounds of the invention may be useful in the treatment
of rheumatoid arthritis, systemic tupus erythematosus, vasculitic conditions, allergic
diseases, asthma, chronic obstructive pulmonary disease (COPD), acute or chronic
transplant rejeclion, graft versus host disease, cancers of hemalopoistic origin or solid
tumors, chronic myelogenous leukemia, myeloid leukemia, non-Hodgkin lvmphoma or

other B cell ymphomas.

in ancther embodiment the compounds of the invention may be useful in the treatment
of BENTA disease, bervlliosis, rheumaloid arthiilis, systemic lupus erythematosus, lupus
nephritis, multiple sclerosis, polymyositis, psoriasis, ABC-DLBCL, e.q. with activating

mutations in Card11, MALT lymphomas.

Combinations

The compound of the present invention may be administered either simultaneously with,
or before or afier, one or more other therapeutic agent. The compound of the present
invertion may be administered separately, by the same or different route of

administration, or together in the same pharmaceutical compaosition as the other agenis.

The compounds of the invention may be administered as the sole aclive ingredient or in
conjunction with, e.¢g. as an adjuvant to, other drugs e.¢g. immunosuppressive or
immunomodulating agents or other anti-inflammatory agents, e.g. for the treatment or
prevention of allo- or xenogra®t acute or chronic rejection or inflammatory or autoimmune

disorders, or a chemotherapeutic agent, e.g a malignant cell anti-proliferative agent.
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For example, the compounds of the invention may be used in combination with a
calcineurin inhibitor, e.g. cyclosporin A or FK 506; a mTOR inhibitor, e.g. rapamycin, 40-
O-(2-hydroxyethyh-rapamycin, biolimus-7 or biolimus-9; an ascomycin having
immunosuppressive properties, e.g. ABT-281, ABMO81; corlicosteroids;
cyclophosphamide; azathioprene; methotrexate; leflunomide; mizoribine; mycophenolic

acid or sait; mycophenolate mofetil; iL-1beta inhibitor.

In another embodiment compounds of the invention are combined with a co-agent which

arePi3Kinase inhibitors.

in ancther embodiment compounds of the invention are combined with co-agent that

influence BTK (Bruton’s tyrosine kinase).

For the treatment of oncological diseases compounds of the invention may be used in
combination with B-cell modulating agents, e.¢. Rituxdmab, Btk or Syk inhibitors,
inhibitors of PKC, P13 kinases, PDK, PIM, JAK and mTOR and BH3 mimetics.

The terms “co-administration” or “combined adminisiration” or the like as ulilized herein
are meant to encompass administration of the selected therapeutic agents to a single
patieni, and are intended o include trealtment regimens in which the agents are not

necessarily administered by the same route of administration or at the same lime.

The term “pharmaceutical combination” as used herein means a product that results
from the mixing or combining of more than one aclive ingredient and includes both fixed
and non-fixed combinations of the aclive ingredients. The term “fixed combination”
means that the aclive ingredients, e.g. a compound of formula (1) and a co-agent, are
both adminisiered to a patient simultansously in the form of a single entity or dosags.
The term “non-fixed combination” means that the aclive ingredients, e.g. a compound of
formula (I} and a co-agent, are both adminisiered to a patient as separate entities either
simultaneously, concurrently or sequentially with no specific time limits, wherein such
administration providss therapeutically effective levels of the 2 compounds in the body of
the patient. The lalter also applies to cocktail therapy, &.g. the administration of 3 or

more active ingredients.
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in one embodiment, the invention provides a product comprising a compound of formula
(I} and at least one other therapeutic agent as a combined preparation for simullanecus,
separate or sequential use in therapy. In one embodiment, the therapy is the treatment
of a disease or condition mediated by MALT1. Products provided as a combined
preparation include a composition comprising the compound of formula (1) and the other
therapeutic agent(s) togsther in the same pharmaceutical composition, or the compound

of formula (1) and the other therapsutic agent(s) in separate form, e.g. in the form of a kit.

In one embodiment, the invention provides a pharmaceutical composition comprising &
compound of formula (1) and another therapeutic agent{s). Opticnally, the
pharmaceutical composition may comprise a pharmaceutically acceptable excipient, as

described above.

in one embodiment, the invention provides a kit comprising two or more separate
pharmaceutical compositions, at least one of which contains a compound of formula ().
in one embodiment, the kit comprises means for separately retaining said compositions,
such as a container, divided botlls, or divided foll packeat. An example of such akitis a

blister pack, as typically used for the packaging of tablets, capsules and the like.

The kit of the invention may be used for administering different dosage forms, for
gxample, oral and parenteral, for administering the separate compositions at different
dosage intervals, or for tilrating the separate compositions against one another. To
assist compliance, the kit of the invention typically comprises directions for

administration.
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CLAIMS
1. A compound of formula (1) or a pharmaceutically acceptable salt thereof,
R2
;‘; — T .-f:i:' s i e
M - R
P"" _\){? /J\ \H/
N s,
wherein,

R1 is halogen, cyano, or C4-C, alkyl oplionally substituted by halogen,

R2 is C4-Cg alkyl optionally substituted one or more times by C-Cs alkyl, C;-Cg alkenyl,
hydroxyl, N, N-di-C,-Cq alkyl amino, N-mono-Cy-Cy alkyl aming, G-Rg, Rg, phenyl, or by
C4-Cq alkoxy wherein said alkoxy again may optionally be substituted by C-C; alkoxy,
N,N-di-C4-C4 alkyl amino, Rg or phenyl; Cs-Cs cycloalkyl optionally substituted by C-Cq
alkyl, N N-di-Cy-Cg alkyl amino or C4-Cs alkoxy-Cy-Cy alkyl, and/or two of said optional
substituents fogether with the atoms to which they are bound may form an annulated or
spirocyclic 4 — 8 membered saturated heterocyclic ring comprising 1 — 2 O atoms; phenyi
optionally substituted by C4-C; alkoxy; & 5 - 6 membered heteroaryl ring having 110 3
heterogtoms selected from N and O said ring being optionally substituted by C-Cg alkyl
which may be oplionally substituted by amino or hydroxy; Rg; or N, N-di-C4-Cg alkyl
aming carbonyl, wherein

Rgis a5 - 6 membered heterocyclic ring having 1 — 3 heteroaioms selected from N and
O aaid ring being optionally substituted by C.-C; alkyl, C-Cs alkoxy- C-Cy alkyl, C-Cs
alkoxy-carbonyl;

R is phenyl indepsndently substituted two or more times by Ra, 2-pyridyl independently
substituied one or more times by Rb, 3-pyridyl independently substituted one or more
times by Re, or d-pyridyl independently substituted one or more times by Rd; wherein

Ra independently from each other is halogen; cyano; -COOC,-C; alkyl;, C,-Cq alkoxy; Cy-
Cs alkyl optionally substituted by halogen or a 5 - 6 membered heterocyciyl ring having 1
to 2 hetercatoms selected from N and O which ring is optionally substituted by C-C4
alkyl, a § - 8 membered hetercany ring having 1 to 3 heteroaioms selected from N and O
said ring being optionally substituted by amino, C-Cs alkyl optionally substituted by

amino or hydroxy, or by N-mono- or N,N-di-C,-C; alkylamino carbonyl;



WO 2015/181747 PCT/IB2015/053975
145

and/or

two Ra together with the ring atoms {0 which they are bound may forma 50 8
membered heterocydlic or heteroaromatic ring having 1 10 2 N atoms, any such ring
being optionally substituted by C4-C; alkyl or oxo;

Rb, Rc and Rd independently from each other are halogen; oxo; hydroxyl, cyano; C,-Cq
alkoxy optionally substituied by halogen, C-Cs alkoxy carbonyl; phenyl; N,N-di-C4-Cs
alkyl amino; C4-Cp alkyl optionally substitited by halogen or phenyl, a 5 - 8 membered
heteroaryl ring having 1 to 3 N atoms said ring being optionally substituted by C4-Cs alkyl
optionally substituted by amino or hydroxy, or by mono- or di-N-C,-C; alkylamine
carbonyl; O-Rh; or Rh; wherein

Rhis a 5 - & membered heterocyclyl ring having 1 1o 4 heteroatoms selected from N, O

and 8 said ring being oplionally substituted by C,-C; alkyl, hydroxyl or oxo.

2. A compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein
R1 is halogemn;

R2 is C4-C; alkyl optionally substituted one or mors times by C-Cg alkyl, C.-C; alkenyl,
hydroxyl, N N-di-C-Cs alkyl amino, N-mono-Cy-Cs alkyl amino, O-Rg, Ry, phenyl, or by
C1-Cs alkoxy, wherein said alkoxy again may optionally be substituted by Cy-Cs alkoxy,
N,N-di-C+-Cq atkyl amino, Rg or phenyl; wherein

Rgisab -6 membered heterocyclic ring containing 1 — 3 hetercatoms selected from N
and O said ring being optionally substituted by C-Cs alkyl, Ci-Cy alkoxy- C-C4 alkyl, Cy-
Cs alkoxy-carbonyl;

R is 2-pyridyl independently substituted one or more times by Rb, 3-pyridyl
independently substituted one or more times by Rc, or 4-pyridyl independently
substituted one or mors times by Rd; and

Rb, Rc and Rd are as defined in claim 1.

3. A compound of claim 1 or 2, or a pharmacsutically acceptable salt thereof,
wherein

R1 is chioro, and the remaining substitutents are as defined thersin.

4. A compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein

R1 is chioro;
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R is 2-pyridyl independently substituted one or more times by Rb;
or R is 3-pyridy! independently substiluted one or more times by R¢;
or R is 4-pyridy! independently substituted one or more fimes by Rd; wherein Rb, Re and

Rd are as defined in claim 1, and the remaining substitutents are as defined in claim 2.

5. A compound of claim 1 or a pharmaceutically accepiable salt thereof, wherein

R1 is halogen, cyano, or C+-C; alkyl optionally substituted by halogen;

R2 is C4-Cs alkyl optionally substituted one or more times by C-Cy alkyl, C-Cs alkenyl,
hydroxyl, N,N-di-C,-C; alkyl amino, N-mono-C,-Cs alkyl amino, O-Rg, Rg, phenyl, or by
C4-Cy alkoxy wherein said alkoxy again may optionally be substituted by C,-C; alkoxy,
N,N-di-C,-Cq alkyl amino, Rg or phenyl; C-Cy cycloalkyl optionally substituied by C4-Cs
alkyl, N N-di-C4-Cy alkyt amino or C-Cy alkoxy-C-Cq alkyl, or two of said optional
substituents fogether with the atoms to which they are bound may form an annulated or
spirocyclic 4 ~ 6 membered saturated heterocyclic ring comprising 1 — 2 O atoms; phenyl
optionally substituted by C4-C; alkoxy; a 5 - 8 membered hetercaryl containing 110 3
heteroatoms selected from N and O optionally substituted by C,-Cg alkyl which may
optionally be substituied by amino or hydroxy; Rg,; or N,N-di-C4-Cs alkyl amino carbonyl;
wherein

Rgis ab -6 membered heterocyclic ring containing 1 — 3 heteroatoms selected from N
and O said ring being optionally substituted by C-Cs alkyl, Ci-Cq alkoxy- C-Cs alkyl, Cy-
Cs alkoxy-carbonyl;

R is pheny! independently substituted two or more times by Ra; wherain

Ra independently from each other is halogen; cyano; -COOCC,-C4 alkyl, C4-Cs alkoxy; Cy-
Cs alky! optionally substifuted by halogen or a 5 - 6 membered heterocyclic ring
containing 110 2 N atoms said ring being optionally substituted by C-Cg alkyl, a 5-6
membered hetersanyt ring containing 1 to 3 N atoms said ring bsing optionally
substituted by amino, C-Cg alkyl optionally substituted by amino or hydroxy, or by N-
mono- or N,N-di-C,-Cq alkylamino carbonyl;

and/or,

two Ra together with the ring atoms o which they are bound form a 5 to 6 membered
heterocyclic or heteroaromatic ring containing 1 io 2 N atoms, any such ring being

optionally substituted by C4-C; alkyl or oxo.
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8. A compound of claim 1 or 3, or a pharmacsutically acceptable salt thereof,

wherein R1 is methyl.

7. A compound of claim 1 or 5, or a pharmaceutically accepiable sall thereof,
wherein

R1 is halogen;

K is pheny! independently substituied two or more times by Ra; wherein

Ra independently from each other is halogen; cyano; -COOC,-C; alkyl;, C,-Cq alkoxy; Cy-
Ce alkyl optionally substituted by fluoro or a 5 - 6 membered heterocyclic ring containing
1 to 2 N atoms which helerocyclyl is optionally substituted by C-Cs alkyl, a 5-6
membered heateroaryl ring containing 1 10 3 N atoms said ring being optionally
substituted by amino, C-Cs alkyl oplionally substituted by amino or hydroxy, or by N-
mono- or N,N-di-C-C; alkylamino carbonyl, and

the rermaining substituents are as defined in claim 1.

8. A compound in particular of claim 1 or a pharmaceutically acceptable salt thereof,
wherein the compound is selected from
(8)-1-(6-(2H-1,2 3-triazol-2-yhi-5-(Iriflucromethyhpyridin-3-yh-3-(2-chioro-7-{ 1-methoxy
sthyl) pyrazolo[1,5-ajpyrimidin-6-ylurea;
(8)-1-(2-chloro-7-{1-methoxyethylpyrazolo[1,5-alpyrimidin-8-y1)-3-(2-(rifluoromethyl)
pyridin-4-yhurea;
(S)-1-(2-chloro-7-{1-methoxyethylipyrazolo[1,5-alpyrimidin-8-y1}-3-(1-methyl-2-ox0-5-
{trifluoromethyh)-1,2-dihydropyridin-3-yljurea;
{(R}-1-(6-(2H-1,2, 3-trigzol-2-y[-5-{triflucromethyDpyridin-3-y1)-3-(2-chloro-7-{1-methoxy-
2-methyipropylipyrazolo[1,5-a]pyrimidin-6-yhurea;
(R)}-1-(5-chloro-6-({2H-1,2, 3-triazol-2-yDpyridin-3-y[-3-(2-chloro-7-(1-methoxy-2-methyl
propyly pyrazolo[1,5-alpyrimidin-G-yljurea;
(8)-1-{7-(1-methoxysthyh)-2-methyvipyrazolet, 5-alpyrimidin-6-yl-3-(2-{triflucromethyl)
pyridin-4-yhurea;
(8)-1-(2-fluoro-7-(1-methoxyethyhpyrazolo[1,5-alpyrimidin-6-y[-3-(2-(Irifluoromethyl)
pyridin-4-yhurea;
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{S)-1-(2-chloro-7-(1-methoxyethyl)pyrazoiof1,5-ajpyrimidin-8-yi}-3-(5-cyanopyridin-3-yi})
urea;

(8)-1-(5-chiloro-8-methoxypyridin-3-y}-3-(2-chloro-7-(1-methoxyethyhpyrazolo[1,5-a]
pyrimidin-8-yhurea;

(8)-1-{5~chioro-6-(2H-1,2, 3-triazol-2-yDpyridin-3-yD-3-(2-chioro-7-( 1-methoxyethyl)
pyrazoio [1,5-a] pyrimidin-6-yhurea;

{8}-1-{2-chioro-7-{1-methoxyethylpyrazolo[1,5-alpyrimidin-8-yi}-3-(&5-methoxy-6-(2H-

1,2, 3-triazol-2-yDpyridin-3-yhurea;

(8)-1-(2-chloro-7-{1-methoxyethylpyrazolo[1,5-alpyrimidin-8-y)-3-(2-chloropyridin-4-
yilurea,

{S)-methyl 3-chioro-5-(3-(2-chioro-7-(1-methoxyethylipyrazolo{l, 5-alpyrimidin-&6-yl)
ureido) benzoate,;
1-{5-chioro-6-(2H-1,2,3-triazol-2-yhpyridin-3-y)-3-(2-chloro-7-(2-methoxypropan-2-vi)
pyrazolo[1, 5-alpyrimidin-&-vlurea;
1-{2-chloro-7-(2-methoxypropan-2-yhpyrazolof1, 5-ajpyrimidin-6-y)-3-(2-{triflucromethylh)
pyridin-4-yhurea;
1-{5-chioro-6-(2H-1,2, 3-triazol-2-yhnyridin-3-yh-3-(2-chiore-7-{1-methylcyclopropyl)
pyrazolo[1,5-alpyrimidin-8-ylurea;
1-(2-chloro-7-(1-methylcyclopropypvrazolof1, 5-alpyrimidin-6-y)-3-(2-(iriflucromethyl)
pyridin-4-yhurea;
1-(5-chiloro-6-methoxypyridin-3-y}-3-{2-chloro-7-isopropyipyrazolol1, 5-alpyrimidin-G-vi}
urea;
1-(2-chioro-7-isopropylpyrazolo[1, 5-alpyrimidin-6-y[-3-(3-cvano-4-(3-methyl-1H-1,2 4-
triazol-1-yphenylurea,
1-{3-chioro-4-(2H-1,2, 3-triazoi-2-viphenyl)-3-(2-chloro-7-isopropyipyrazolo[1,5-a]
pyrimidin-G-yhurea;
1-(&-chloro-G-(2H-1,2, 3-triazol-2-yHpyridin-3-y)-3-(2-chloro-7-isopropylpyrazolof1,5-a]
pyrimidin-&-yhurea;
1-(5-chioro-6-(4-methyi-2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-chioro-7-isopropyipyrazoio
[1,5-alpyrimidin-G-ylurea;
1-{(4-{Z-aminopyrimidin-4-y)-3-chlorophenyl)-3-(2-chlore-7-isopropyipyrazolo[1,5-a]
pyrimidin-8-yhurea;
1-{5-chloro-1-methyl-6-oxo-2-(1H-pyrazol-1-yh)-1,8-dihydropyridin-3-yh)-3-(2-chloro-7-

isopropyipyrazolo[1,S-ajpyrimidin-6-yhurea;
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1-(B-chloro-6-ethoxypyridin-3-yi)-3-(2-chioro-7-isopropylpyrazoiof1,5-alpyrimidin-8-yi)
urea;

1-{5-bromopyridin-3-yh-3-(2-chloro-7-isopropylpyrazolo[1,5-a]pyrimidin-G-vliurea;
1-(2-chloro-7-isopropvipyrazolo[1,5-alpyrimidin-6-yl)-3-(6-(1, 1-dicxidoisothiazolidin-2-y)-
5-{triflucromethybhpyridin-3-yhurea;

1-(3-chioro-4-(3-(hydroxymethyh-5-methyl- 1 H-pyrazol-1-ylphenyli-3-(2-chioro-7-iso-
propyl pyrazolo[1,8-alpyrimidin-G-yhurea;
1-{5-chloro-6-(1-methyl-1H-pyrazol-8-yl)pyridin-3-y1}-3-(2-chloro-7-isopropylpyrazolo
[1,5-a] pyrimidin-6-yhurea;

1-{2-chioro-7-isopropylpyrazolo[1,5-alpyrimidin-6-y}-3-(3  5-dichloro-4-(2H-1,2, 3-triazol-
2-yhphenyhurea;

1-{8-chloro-2-oxoindalin-7-y}-3-(2-chloro-7-isopropvipyrazolo[t, B-alpyrimidin-&-yhurea,
1-(2-chioro-7-isopropylpyrazolo[1, 5-alpyrimidin-&-y)-3-{1-methyl-2-oxo-5-(irifluorg-
methyh-1,2-dihydropyridin-3-yhurea;
1-{5-chioro-2-{(1-methylpyrrolidin-3-yhoxy)-6-(2H-1,2, 3-triazol-2-yipyridin-3-yl)-3-(2-
chioro-7-isopropylpyrazolo[1,5-ajpyrimidin-6-yhurea;

1-{7-{tari-butyl)-2-chioropyrazolof 1, 5-alpyrimidin-8-yi}-3-{5-chioro-6-(2H-1,2, 3-triazol-2-
yhpyridin-3-yhurea;
1-(7-{(sec-butyl)-2-chloropyrazolo[1,5-alpyrimidin-6-y1)-3-(5-chloro-6-(2H-1, 2, 3-triazol-2-
yilpyridin-3-yljurea;
1-(@-chloro-7-(2-methyltetrahydrofuran-2-vlipyrazolo[1,5-alpyrimidin-6-yi}-3-(2-(trifluoro-
methyDpyridin-4-yhurea;

(R)}-1-(2-chloro-7-{1-methoxy-2-methvipropylpyrazolo[1, 5-alpyrimidin-6-yi)-3-(2-
(frifluoro-methypyridin-4-yhurea;
1-{5-chloro-6-(2H-1,2,3-triazoi-2-yhpyridin-3-yh-3-(2-chloro-7-cycicbutylpyrazolof1,5-a}-
pyrimidin-G-yhurea;

(8)-1-(5-chloro-6-{2H-1,2, 3-triazol-2-yhpyridin-3-y1)-3-(2-chloro-7-(1-{2-methoxy-ethoxy)-
ethyhpyrazolof[1,5-alpyrimidin-6-yhurea;

{S)-1-(5-chioro-6-methoxypyridin-3-yh-3-(2-chioro-7-{1-(2-methoxysthoxy)-ethyh)-
pyrazolo-[1 S-alpyrimidin-&-yhurea;

(8)-1-(2-chlore-7-(1-(2-methoxyethoxylethyhpyrazolo[1, 5-alpyrimidin-6-yD-3-(2-
(triflucromethybh-pyridin-4-yhurea;

(R)-1-(5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-y1)-3-(2-chloro-7-(1-(2-methoxy-ethoxy)-
sthyhpyrazoio[1,5-ajpyrimidin-6-yhurea;
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1-(5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-chiore-7-(1, 4-dioxan-2-vi)-
pyrazolo[1, 5-alpyrimidin-G-yljurea;

(8)-1-(5-chloro-6-(2H-1,2 3-triazol-2-yhpyridin-3-y1}-3-(2-chioro-7-(1-methoxypropan-2-
viy-pyrazolol1,5-alpyrimidin-8-ylurea;

(R)-1-{5-chloro-6-(2H-1,2, 3-triazol-2-ylipyridin-3-y[}-3-(2-chloro-7-(1-methoxypropan-2-
vi}-pyrazoic]t,5-alpyrimidin-6-yhurea;

{R}-1-{5-chlore-8-(2H-1,2, 3-trigzol-2-yDpyridin-3-y1-3-(2-chiorg-7-(1-methoxyethy)-
pyrazolo[1,5-alpyrimidin-G-yliurea;
(R)-1-(2-chloro-7-(1-methoxyethyhpyrazolo[1,5-alpyrimidin-6-y[)-3-(2-(trifluoromethyi)-
pyridin-4-yhurea;

{R)-1-(2-chioro-7-{1-methoxyethylipyrazolo[ 1, 5-ajpyrimidin-6-yii-3-(1-methyi-2-0x0-5-
(trifluoromethyl)-1, 2-dihydropyridin-3-yliurea;

1-{5-chloro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yh-3-(2-chioro-7-(methoxy{phenyhimethyh-
pyrazolo[1, 5-alpyrimidin-&-vlurea;

1-{5-chloro-6-(2H-1,2, 3-triazol-2-vipyridin-3-yh-3-(2-chloro-7-(1-(msthoxymethyl)
cyclobutyDpyrazolo[1,5-ajpyrimidin-&-yhurea,;
1-(2-chioro-7-(1-{methoxymethybhcyclobutylipyrazolof1, 5-alpyrimidin-8-yi}-3-(2-
{trifluoromethyDpyridin-4-yhurea;

1-(5-chloro-6-(2H-1,2 3-trigzol-2-yhpyridin-3-y)-3-(2-chloro-7-cyclopropyipyrazolo[1,5-
ajpyrimidin-G-yhurea;

1-(5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-chioro-7-(2-methoxyphenylipyrazoio
[1,5-alpyrimidin-8-ylhurea;
1-(6-(2H-1,2,3-triazol-2-yh-5-(trifluoromethypyridin-3-yD-3-(2-chloro-7-(tetrahydrofuran-
2-yhpyrazolol1,5-alpyrimidin-G-yhurea;
1-{5-chloro-6-(2H-1,2,3-triazol-2-yhpyridin-3-yh-3-(2-chloro-7-{4-methylietrahydro-2H-
pyran-d-yhpyrazolo[1,5-alpyrimidin-G-yijurea;

1-(&-chloro-G-(2H-1,2, 3-triazol-2-ylpyridin-3-y1}-3-(2-chloro-7-(1, 2-dimethoxyethyh)
pyrazolo [1,5-a]pyrimidin-G-yliurea;

1-(5-chloro-6-(2H-1,2 3-triazol-2-ypyridin-3-y)-3-(2-chloro-7-(tetrahydrofuran-3-yi)
pyrazolo[1, 5-ajpyrimidin-6-yljurea;

1-(5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-y-3-(2-chloro-7-(tetrahydro-2H-pyran-4-vi
pyrazolo[1,5-alpyrimidin-G-vljurea;

1-{5-chloro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-y)-3-(2-chloro-7-(methoxymethyl) pyrazolo
[1,5-alpyrimidin-8-yhurea;
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1-(B-chloro-6-(2H-1,2, 3-triazol-2-ylpyridin-3-yh-3-(2-chloro-7-((tetrahydro-2H-pyran-4-
yviimethyhpyrazolo[ 1, 5-alpyrimidin-6-vhurea;
1-(5-chloro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yh)-3-(2-chloro-7-(isopropoxymethy))
pyrazolo[1,5-alpyrimidin-G-vljurea;
1-{5-chioro-6-(2H-1,2, 3-trtazol-2-yhpyridin-3-yh-3-(2-chloro-7-methyipyrazolo[1,5-a]
pyrimidin-6-yiurea;
1-{6-{2H-1,2 3-trigzol-2-yh-5-(riflucromethypyridin-G-v}-3-{2-chloro-7-(furan-2-vi)
pyrazolo[1,5-alpyrimidin-G-yliurea;
1-{B-chloro-8-(2H-1,2 3-trigzol-2-yhpyridin-3-yh)-3-(2-chloro-7-{1, 3-dimethoxypropyl)
pyrazolo[1,5-alpyrimidin-6-yhurea;
(R)}-1-(8-(2H-1,2, 3-triazol-2-y)-5-(trifluoromethypyridin-3-yi}-3-(7-(1-(benzyloxy)ethyl)-
2-chioropyrazoiof[1, 5-alpyrimidin-&-vljurea;
teri-buty! 2-(2-chloro-6-(3-(5-chlorg-6-(2H-1,2, 3-iriazol-2-yhpyridin-3-yhureido)pyrazolo
[1,5-alpyrimidin-7-yhmorpholine~-4-carboxylate;
1-{7-{3~-oxabicycio[3.1.0lhexan-6-yi)}-2-chioropyrazolo[ 1, 5-ajpyrimidin-6-yi}-3-(5-chioro-6-
methoxypyridin-3-yliurea,
1-{5-chioro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yi)-3-(2-chioro-7-(5-oxaspiro[2 4 theptan- 1-
vl pyrazolo[1,5-alpyrimidin-8-ylurea;
1-(5-chloro-8-methoxypyridin-3-vl)-3-(2-chloro-7-(pyridin-4-ypyrazolo[1,5-alpyrimidin-6-
yilurea;
2-chioro-6-(3-(5-chlore-6-(2H-1,2, 3-triazol-Z-yhpyridin-3-yhureido)-N, N-dimsthyl pyrazoio
[1,5-alpyrimidine-7-carboxamide;
(8)-1-(5-chiloro-6-(2H-1,2 3-iriazol-2-yhpyridin-3-yD-3-(7-(1-methoxyethyl)-2-methyi-
pyrazolo[1, 5-alpyrimidin-&-vlurea;
1-{5-chioro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-methyl-7-(1-methylcyclopropyh
pyrazoio[t, 5-alpyrimidin-B-yliurea;
1-(5-chloro-G-methoxypyridin-3-y[}-3-(2-methyl-7-(1-methylcyclopropylpyrazolof1,5-
alpyrimidin-8-yhurea;
{S)-1-{5-chioro-6-(2H-1,2,3-trigzol-2-yhpyridin-3-y)-3-(2-chioro-7-(1-methoxy-2-
methyipropylipyrazolo],5-ajpyrimidin-8-yluresa,
(8)-1-{2-chlore-7-(1-methoxy-2-methvipropylipyrazolof1, 5-alpyrimidin-8-yi}-3-(2-
(triflucromethybpyridin-4-yhurea;
1-{5-chloro-6-(2H-1,2 3-triazol-2-vhpyridin-3-yh-3-(2-chloro-7-(1-(methoxymethyl)
cyclopropyhpyrazolof1,5-alpyrimidin-G-ylurea;
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1-2-chloro-7-(1-(methoxymethylcyclopropyhpyrazolol 1, 5-ajpyrimidin-6-yh-3-(2-
(triflucromethybpyridin-4-yhurea;
1-{5-chloro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yh)-3-(7-(1-(methoxymethyl)cyclopropyh)-2-
methyipyrazolo[1,5-alpyrimidin-S-yhurea;
1-{7-{1-(methoxymethyhcyclopropyll-2-methylpyrazolof1, 5-alpyrimidin-6-yi}-3-{2-
(trifflucromethybhpyridin-4-yhurea;
1-(2-chloro-7-(2-(tetrahydro-2H-pyran-4-ylipropan-2-yiipyrazoto[ 1, 5-alpyrimidin-G-yi}-3-
(2-(trifluoromethylpyridin-d-yhurea;
1-{B-chloro-8-(2H-1,2 3-trigzol-2-yhpyridin-3-yl)-3-(2-chloro-7-(1, 2-dimethoxypropan-2-
viipyrazolo[1,5-a]pyrimidin-6-yhurea;
{S)-1-{(5-chioro-6-(2H-1,2, 3-triazol- 2-yhpyridin-3-y)-3-(2-chioro-7-(1-(2-{dimethyiamino)
sthoxylethyhpyrazolo[1,5-alpyrimidin-6-yhurea;
1-(5-chloro-6-(2H-1,2 3-triazol-2-viypyridin-3-yh)-3-(2-chloro-7-{(4-methyimorpholin-3-yh
methyhpyrazolol1,5-alpyrimidin-8-yhurea;
(8)-1-(&-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-chioro-7-(1-methyipiperidin-2-yi)
pyrazoio[1,5-alpyrimidin-6-vijurea;
1-{5-chioro-8-(2H-1,2,3-triazok-2-yhpyridin-3-yh-3-(2-chloro- 7-({8}-1-{(R)-2-mesthoxy-
propoxy)ethylipyrazolo[1,5-alpyrimidin-g-yhurea;
1-(5-chloro-6-(2H-1,2 3-triazol-2-yDpyridin-3-yh)-3-(2-chlore-7-(1-methyl- 1H-imidazol-2-
yilpyrazolo[t,S-ajpyrimidin-6-yhurea,
1-(5-chloro-6-methoxypyridin-3-y}-3-(2-chlore-7-(5-methylietrahydrofuran-2-ylipyrazolo
[1,5-alpyrimidin-8-ylhurea;
1-{5-chloro-6-(2H-1,2 3-triazol-2-yvhpyridin-3-y)-3-(2-chloro-7-(1-(dimethylamino)
cyclopropyl) pyrazolo[1,5-alpyrimidin-6-yhurea;
(8)-1-{2~chloro-7-{1-methoxysthyl)pyrazolo[1,5-ajpyrimidin-6-yi}-3-(5-(difluoromethyl)-6-
(2H-1,2,3-trazol-2-yhpyridin-3-yhures,
1-(2-chloro-7-(methoxy{tetrahydro-2H-pyran-4-yimethyh pyrazolo[1, 5-ajpyrimidin-6-y1)-3-
(2- (trifluoromethypyridin-4-yhurea;
1-(B-chloro-6-(2H-1,2, 3-triazol-2-yipyridin-3-yi)-3-(2-chloro-7-(2-(methoxymethyl)
tetrahydrofuran-2-yhpyrazolo1,5-ajpyrimidin-8-ylurea,
(8)-1-{2-chlore-7-{1-methoxyethylipyrazolo[, 5-alpyrimidin-8-yi}-3-(2-{diflucromethyl)
pyridin-d-yhurea;
(8)-1-{5~chloro-6-(difluoromethoxypyridin-3-yh-3-(2-chloro-7-(1-methoxyethyl) pyrazolo
[1,5-alpyrimidin-8-yhurea;
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{S)-1-(6-(2H-1,2, 3-triazol-2-yi}-5-(irifluoromethyl) pyridin- 3-yi)-3-(2-fluoro-7-(1-methoxy-
sthyhpyrazoio[1,5-ajpyrimidin-6-yhurea;

(8)-1-(5-chiloro-6-(2H-1,2, 3-iriazol-2-yhpyridin-3-yh-3-(2-flucro-7-(1-methoxyethyl)
pyrazolo [1,5-alpyrimidin-&-ylurea;

(8)-1-{5~chioro-6-(2H-1,2, 3-triazol-2-yDpyridin-3-yD-3-(2-cyano-7-(1-methoxy-ethyl)
pyrazoio[1,5-alpyrimidin-6-vijurea;

{8}-1-(5-chloro-6-(difiuoromethoxy)pyridin-3-yh-3-(2-chloro-7-(1-(2-methoxyethoxy)
ethyhpyrazolof[1,5-alpyrimidin-6-yhurea;

1-{B-chloro-8-(2H-1,2 3-triazol-2-yhpyridin-3-yh)-3-(2-chloro-7-({1R,2R)-1,2-dimethoxy-
propyl) pyrazolo[1,5-alpyrimidin-6-yljurea;
{S)-1-(&-chloro-2-(2-{dimethylamino)ethoxy)pyridin-3-yi}-3-(2-chioro-7-( 1-methoxy
sthyhpyrazoio[1,5-ajpyrimidin-6-yhurea;

1-{5-chioro-6-(2H-1,2, 3-triazol-2-vhipyridin-3-yh)-3-(2-chloro-7-((8)-1-({{R)-tetrahydro-
furan-3-ylloxy)ethylpyrazolo[1, 5-alpyrimidin-6-yhurea;

1-{5-chioro-6-(2H-1,2, 3-triazol-2-vhpyridin-3-yi-3-(2-chloro-7-({S)-1-{{{S)-tetrahydro-
furan-3-yijoxy)sthyl)pyrazolo[1,5-ajpyrimidin-6-yljurea;

1-{5-chioro-6-(2H-1,2, 3-triazol-2-yhoyridin-3-yh-3-(2-chlore-7-({(8)- 1-{{{8)}-tetrahydro-
furan-3-yiimethoxy)ethypyrazolo[1,5-alpyrimidin-&-yhurea;

1-(b-chloro-8-(2H-1,2, 3-triazol-2-yhpyridin-3-yh)-3-(2-chloro-7-((8)-1-(({R)-tetrahvdro-
furan-3-yiymethoxy)ethypyrazolo[1, S-ajpyrimidin-G-yhurea;

1-(5-chioro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yh-3-(2-methyl-7-(2-methyitetrahydrofuran-
2-yhpyrazolo[1,5-alpyrimidin-8-yhurea;

(8)-1-(2-chloro-7-(1-methoxyethylpyrazolo[1, 5-alpyrimidin-6-y)-3-(2-cyanopyridin-4-
vijurea;

1-{2-chioro-7-(2-(methoxymethybtetrahydrofuran-2-yhpyrazolo[1, 5-alpyrimidin-8-yi)-3-{5-
(triflucromethyhpyridin-3-yhuraa;
1-(6-(2H-1,2,3-triazol-2-y)-5-(irifluoromethyhpyridin-3-y1}-3-(2-chloro-7-(1-(dimethyl-
amino) cyclopropyiipyrazolo[t,5-ajpyrimidin-G-yhurea;
1-(6-(2H-1,2,3-triazoi-2-yD-S-(trifluoromethylpyridin-3-yi}-3-(2-chloro-7-(1, 2-dimethoxy-
ethyhpyrazoio[1,5-ajpyrimidin-6-yhurea;

1-@-chiloro-7-(1,2-dimethoxyethyhipyrazolo[, 5-alpyrimidin-8-y1}-3-(2-(iriflucromsthyh
pyridin-d-yhurea;

(8)-1-{6~(2H-1,2, 3-triazol-2-y)-5-(trifluoromethybpyridin-3-yh-3~-(2-chloro-7-(1-methoxy-
propan-2-yhpyrazolo[1,5-ajpyrimidin-&-yhurea;
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{(R)}-1-(6-(2H-1,2, 3-triazol-2-yD-5-{triflucromethylpyridin-3-yi}-3-(2-chioro-7-(1-methoxy-
propan-2-yhpyrazolo[ 1, 5-alpyrimidin-&-yhurea;
1-(5-(2H-1,2,3-triazol-2-yh-2-(trifluoromethyDpyridin-4-y[-3-(2-chloro-7-isopropylpyrazolo
[1,5-alpyrimidin-8-ylhiurea;

(R)}-1-(6-(2H-1,2, 3-triazol-2-y[}-5-(triflucromethy pyridin-3-v1)-3-(2-chioro-7-(1-hydroxy-
sthyl) pyrazolo[1,S-ajpyrimidin-6-yliurea;

(8)-1-(2-chioro-7-{1-hydroxyethylpyrazolo]1 B-alpyrimidin-G-yh-3-(2-
{trifluoromethybpyridin-4-yhurea;

1-{B-chloro-8-(2H-1,2 3-triazol-2-yhpyridin-3-yh)-3-(2-chloro-7-{morpholin-2-ylipyrazolo
[1,5-alpyrimidin-6-yhurea;

1-(B-chloro-6-(2H-1,2, 3-trigzol-2-ypyridin-3-yh-3-(2-chloro-7-(4-methylmorpholin-2-yi)
pyrazolo[1, 5-alpyrimidin-G-yliurea;
1-{4-(4-(aminomethyl}-1H-pyrazol-1-yl}-3-chlorophenyl}-3-(2-chloro-7-isopropyl pyrazolo
[1,5-alpyrimidin-8-yhurea;

1-{6-{4-(aminomethyi}- 1H-pyrazol-1-yi)-5-chloropyridin-3-yh-3-(2-chioro-7-isopropyl
pyrazoio [1,5-ajpyrimidin-G-yijurea;

{8}-1-{5-chioro-6-{2H-1,2, 3-triazol-2-yhpyridin-3-y-3-(2-chioro-7-{1-(mesthylamino}
ethyl) pyrazolo[1,5-alpyrimidin-&-ylhurea:
2-(3~{2-chloro-7-isopropyipyrazolo[t, 5~-alpyrimidin-&-yhureido)-4-(triflucromethyDpyridine
1-oxide;

{R}-1-{5-chioro-6-(2H-1,2, 3-triazol-2-yDpyridin-3-v[}-3-(2-chloro-7-(1-(dimsthylamino)
ethyhpyrazolo[1,5-alpyrimidin-6-yhurea;

(8)-1-(5-chloro-6-(2H-1,2, 3-triazol-2-yhpyridin-3-yD-3-(2-chioro-7-(1-{(dimethylamino)
ethyhpyrazoio[1,5-alpyrimidin-6-yhurea;
1-{5-chioro-6-(2H-1,2, 3-triazoi-2-vhpyridin-3-yh-3-(2-chloro-7-(morpholin-3-vi} pyrazoio
[1,5-alpyrimidin-8-yhurea;

(8)-1-(5-chloro-6-{2H-1,2, 3-triazol-2-yhpyridin-3-yi)-3-(2-chloro-7-(2-methyl-1-(methyl-
amino) propybpyrazolo[1,5-a]pyrimidin-6-vhurea;
1-(B-chloro-6-(2H-1,2, 3-trigzol-2-ypyridin-3-yh-3-(2-chloro-7-(4-methylmorpholin-3-yi)
pyrazolo[1, 5-ajpyrimidin-6-yijurea;

{R}-1-{5-chloro-6-(2H-1,2, 3-triazol-2-yhipyridin-3-y1-3-(2-chloro-7-(1,2-dimethoxy ethyh)
pyrazolo[1,5-alpyrimidin-G-vljurea; and

(8)-1-{5~chioro-6-(2H-1,2, 3-triazol-2-yDpyridin-3-yD)-3-(2-chioro-7-(1, 2-dimethoxyethyl)
pyrazoio[1,5-alpyrimidin-&-vijurea.
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2 A compound of claim 1 or a pharmacsutically acceptable salt thereof, wherein
R1is fluore;

R2 is C4-Cs alkyl optionally substifuted one or more times by C-C; alkyl, C-Cg alkenyl,
hydroxyl, N,N-di-C,-Cy alkyl amino, N-mono-Cy-Cg alkyl amino, O-Rg, Rg, phenyl, or by
Ci-Cs alkoxy, wherein said alkoxy again may optionally be substituted by C4-C; alkoxy or
Rg or phenyl; wherein

Rgis a5 - 6 membered heterocyclic ring having 1 — 3 heteroaioms selected from N and
O aaid ring being optionally substituted by C.-C; alkyl, C-Cs alkoxy- C-Cy alkyl, C-Cs
alkoxy-carbonyl;

R is 2-pyridyl substituted one or more times by Rb; and

Rb independently from each other is halogen; oxo; hydroxyl, eyano; C-C; alkoxy
optionally substituted by halogen, C~Cs alkoxy carbonyl; phenyl, N, N-di-Cy-Cs alkyl
amino; C4-Cy alkyl optionally substituted by halogen or phenyl; a5 -~ 6 membered
hetercaryl ring having 1 to 3 N aloms said ring being optionally substituted by C-Cs atkyl
optionally substituted by amino or hydroxy, or by mono- or di-N-C-C; alkylamino
carbonyl; O-Rh; or Bh; whersin

Rhis a 5 - 6 membered hsterocycivi ring having 1 to 4 heteroatoms selected from N, ©

and S said ring being optionally substituted by Cy-Cs alkyl, hydroxyl or oxo.

10. A compound of claim 1 or a pharmaceutically acceptable sali thereof, wherein
R1 is fluoro;

R2 is C,-Cs alkyl optionally substituted one or more times by C-C; alkyl, C5-Cq alkenyl,
hydroxyl, N,N-di-C,-C; alkyl amino, N-mono-C,-C; alkyl amino, O-Rg, Rg, phenyl, or by
C1-Ce alkoxy, wherein said alkoxy again may optionally be substituted by C,-Cq alkoxy,
N N-di-C4-Cg alkyl amino, Rg or phenyl, whersin

Rgisab -6 membered heterocyclic ring containing 1 ~ 3 hetercatoms selecied from N
and O said ring being optionally substituted by C;-Cs alkyl, C;-Cy alkoxy- C4-Cy alkyl, Cy-
Cs alkoxy-carbonyl;

R is 3-pyridyl substituted one or more times by Re; and

Re independently from each other is halogen; oxo; hydroxyl; cyano; C,-C, alkoxy
optionally substituted by halogen; C-Cq alkoxy carbonyl; phenvyl, N N-di-Cy-Cs alkyl
amino; Ci-Cq alkyl optionally substituted by halogen or phenyl, a5 - 6 membered

heteroaryl ring having 1 1o 3 N atoms said ring being optionally substituted by C-Cq alkyl
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optionally substituted by amino or hydroxy, or by mono- or di-N-Cy-Cj alkylamino
carbonyl; O-Rh; or Bh; whersin
Rhis a 5 - 6 membered heterocyclyl having 1 1o 4 heteroatoms selecied from N, O and

S said ring being optionally substituted by C,-Cy alkyl, hydroxyl or oxo.

11. A compound of claim 1 or a pharmaceutically acceptabie salt thereof, wherein
R1is fluoroe;

R2 is C4-Cs alkyl optionally substituted one or more times by C-Cy alkyl, C:-Cs alkenyl,
hydroxyl, N,N-di-C,-C; alkyl amino, N-mono-C,-Cs alkyl amino, O-Rg, Rg, phenyl, or by
C4-Ce alkoxy, wherein said alkoxy again may optionally be substituted by C,-C; alkoxy,
N, N-di-C,-Cq alkyl amino, Rg or phenyl, whersin

Rgisab -6 memberaed heterocychic ring containing 1 — & heteroatoms selected from N
and O said ring being optionally substituted by C;-Cs alkyl, Ci-Cs alkoxy- C4-Cs alkyl, Cy-
Cs alkoxy-carbonyl;

R is 4-pyridyl substituted one or more times by Rd; and

Rd independently from each other is halogen; oxo; hydroxyl; cyano; C-Cg alkoxy
optionally substituted by halogen; C-C; alkoxy carbonyl; phenyl, N N-di-C4-Cs alkyl
amino; Cy-Cy alkyl oplionally substituted by halogen or phenyl; a5 - 6 membered
heteroaryl ring containing 1 to 3 N atoms said ring being optionally substituled by C+-Cs
alkyl optionally substituted by amino or hydroxy, or by mond- or di-N-Cy-Cg alkylamino
carbonyl; O-Rh; or Rh; wherein

Rhis a 5 - 6 maembered heterocyclyl containing 1 {0 4 heteroaloms selected from N, O

and S said ring being optionally substifuted by C,-C; alkyl, hydroxyl or oxo.

12. A pharmaceutical composition comprising a therapeutically effective amount of a
compound according to any one of claims 1 to 11 and one or more pharmaceutically

accepliable carriers.

13. A combination comprising a therapeutically effective amount of a compound
according to any one of claims 1 to 11 or a pharmaceutically acceptable salt thereof and

ons or more therapsutically active co-agents.
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14. A method of modulating MALT1 activily in a subject, wherein the msthod
comprises adminisiering to the subject a therapeutically sffective amount of a compound

according to any one of claim 1 o 11 or a pharmaceutically acceptable salt thereof.

15. A compound according {o any one of claims 1 to 1 or a pharmaceutically
acceptable salt thereof, for use as a medicament, in particular for use as a medicament
acting as a MALT1 inhibitor.



