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DIHYDROFUROPYRIDINE DERIVATIVES AS RHO- KINASE INHIBITORS

FIELD OF THE INVENTION
The present invention relates to novel compounds inhibiting Rho Kinase
(hereinafter ROCK Inhibitors); methods of preparing such compounds, pharmaceutical

compositions containing them and therapeutic use thereof.

BACKGROUND OF THE INVENTION

The compounds of the invention are inhibitors of the activity or function of the
ROCK-I and/or ROCK-II isoforms of the Rho-associated coiled-coil forming protein
kinase (ROCK).

Rho-associated coiled-coil forming protein kinase (ROCK) belongs to the AGC
(PKA/PKG/PKC) family of serine-threonine kinases. Two human isoforms of ROCK
have been described, ROCK-I (also referred to as p160 ROCK or ROKf or ROCK1) and
ROCK-II (ROKa or ROCK?2) are approximately 160 kDa proteins containing an N-
terminal Ser/Thr kinase domain, followed by a coiled-coil structure, a pleckstrin
homology domain, and a cysteine-rich region at the C-terminus (Riento, K.; Ridley, A. J.
Rocks: multifunctional kinases in cell behaviour. Nat. Rev. Mol. Cell Biol. 2003, 4,
446-456).

Both ROCK-II and ROCK-I are expressed in many human and rodent tissues
including the heart, pancreas, lung, liver, skeletal muscle, kidney and brain (above Riento
and Ridley, 2003). In patients with pulmonary hypertension, ROCK activity is
significantly higher in both lung tissues and circulating neutrophils as compared with
controls
(Duong-Quy S, Bei Y, Liu Z, Dinh-Xuan AT. Role of Rho-kinase and its inhibitors in
pulmonary hypertension. Pharmacol Ther. 2013;137(3):352-64). A significant correlation
was established between neutrophil ROCK activity and the severity and duration of
pulmonary hypertension (Duong-Quy et al., 2013).

There is now substantial evidence that ROCK is involved in many of the pathways
that contribute to the pathologies associated with several acute and chronic pulmonary
diseases, including asthma, COPD, bronchiectasis and ARDS/ALI. Given the biological
effect of ROCK, selective inhibitors have the potential to treat a number of pathological

mechanisms in respiratory diseases, such as smooth muscle hyper-reactivity,
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bronchoconstriction, airway inflammation and airway remodeling, neuromodulation and
exacerbations due to respiratory tract viral infection (Fernandes LB, Henry PJ, Goldie
RG. Rho kinase as a therapeutic target in the treatment of asthma and chronic obstructive
pulmonary disease. Ther Adv Respir Dis. 2007 Oct;1(1):25-33). Indeed the Rho kinase
inhibitor Y-27632 causes bronchodilatation and reduces pulmonary eosinophilia
trafficking and airways hyperresponsiveness (Gosens, R.; Schaafsma, D.; Nelemans, S.
A.; Halayko, A. J. Rhokinase as a drug target for the treatment of airway
hyperresponsiveness in asthma. Mini-Rev. Med. Chem. 2006, 6, 339—-348). Pulmonary
ROCK activation has been demonstrated in humans with idiopathic pulmonary fibrosis
(IPF) and in animal models of this disease. ROCK inhibitors can prevent fibrosis in these
models and, more importantly, induce the regression of already established fibrosis, thus
indicating ROCK inhibitors as potential powerful pharmacological agents to halt
progression of pulmonary fibrosis (Jiang, C.; Huang, H.; Liu, J.; Wang, Y.; Lu, Z.; Xu,
Z. Fasudil, a rho-kinase inhibitor, attenuates bleomycin-induced pulmonary fibrosis in
mice. Int. J. Mol. Sci. 2012, 13, 8293—8307).

Various compounds have been described in the literature as Rho Kinase Inhibitors.
See e.g. W02004/039796 disclosing phenylaminopyrimidine compounds derivatives;
W02006/009889 disclosing indazole compound derivatives; W02010/032875 disclosing
nicotinamide compounds derivatives; W02009/079008 disclosing pyrazole derivatives;
WO02014/118133 disclosing pyrimidine derivatives and, of the same Applicant of the
present invention, WO2018/115383 disclosing bicyclic dihydropyrimidine and WO
2018/138293, WO 2019/048479, WO 2019/121223, WO 2019/121233, WO
2019/121406, WO 2019/238628, WO 2020/016129 disclosing tyrosine-amide
compounds derivatives and analogues.

The compounds disclosed exhibit substantial structural differences from the
compounds of the present invention.

There remains a potential for developing novel and pharmacologically improved
ROCK inhibitors in many therapeutic areas.

In view of the number of pathological responses which are mediated by ROCK
enzymes, there is a continuing need for inhibitors of such enzymes which can be useful
in the treatment of many disorders. The present invention relates to novel compounds

differing from the structures disclosed in the art at least for a common new core scaftfold.
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In fact the invention relates to compounds that are characterized by 2,3-dihydrofuro[3,2-
clpyridine moiety, particularly 2,3-dihydrofuro[3,2-c]pyridin-4-amine, particularly
preferably N-(3-(((2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)phenyl)formamide
and 3-(((2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)benzamide derivatives, which
are inhibitors of ROCK-I and ROCK-II, which are inhibitors of ROCK-I and ROCK-II
isoforms of the Rho-associated coiled-coil forming protein kinase (ROCK) that have
therapeutically desirable characteristics, particularly promising for some pulmonary
diseases including asthma, chronic obstructive pulmonary disease (COPD), idiopathic
pulmonary fibrosis (IPF) and pulmonary hypertension (PH) and specifically pulmonary
arterial hypertension (PAH The compounds of the invention may be prepared for
administration by any route consistent with their pharmacokinetic properties. The
compound of the invention are active as inhibitors of ROCK-I and ROCK-II isoforms,
they are potent and have advantageously other improved properties such as selectivity

and other in-vitro properties indicative for a preferred route of administartion.

SUMMARY OF THE INVENTION
The present invention is directed to a class of compounds, acting as inhibitors of

the Rho Kinase (ROCK), of formula (I)

R4

-0

| R,
N~
HNIR{;

X7 X,

(R);} mg /ik Rg

‘ Xa L“(éH}n“RQ
I

Wherein the variables X1, Xz, X3 and X4, p, R, Ry, L, n, Ry and R3, R4 and Rs Rs
and R7 are as defined in the detailed description of the invention; or pharmaceutically
acceptable salts and solvates thereof.

In one aspect, the present invention refers to a compound of formula (I) for use as
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a medicament. In one aspect the present invention provides the use of a compound of the
invention for the manufacture of a medicament.

In a further aspect, the present invention provides the use of a compound of the
invention for the preparation of a medicament for the treatment of any disease associated
with ROCK enzyme mechanisms, that is to say characterized by ROCK enzyme aberrant
activity and/or wherein an inhibition of activity is desirable and in particular through the
selective inhibition of the ROCK enzyme isoforms over other Kinases.

In another aspect, the present invention provides a method for prevention and/or
treatment of any disease associated with ROCK enzyme mechanisms as above defined,
said method comprises administering to a patient in need of such treatment a
therapeutically effective amount of a compound of the invention.

In a Particular aspect the compounds of the invention are used alone or combined
with other active ingredients and may be administered for the prevention and/or treatment
of a pulmonary disease including asthma, chronic obstructive pulmonary disease
(COPD), idiopathic pulmonary fibrosis (IPF) and pulmonary hypertension (PH) and
specifically pulmonary arterial hypertension (PAH).

DETAILED DESCRIPTION OF THE INVENTION

Definitions

The term “Pharmaceutically acceptable salts” refers to derivatives of compounds of
formula (I) wherein the parent compound is suitably modified by converting any of the
free acid or basic group, if present, into the corresponding addition salt with any base or
acid conventionally intended as being pharmaceutically acceptable.

Suitable examples of said salts may thus include mineral or organic acid addition
salts of basic residues such as amino groups, as well as mineral or organic basic addition
salts of acid residues such as carboxylic groups.

Cations of inorganic bases which can be suitably used to prepare salts of the
invention comprise ions of alkali or alkaline earth metals such as potassium, sodium,
calcium or magnesium. Those obtained by reacting the main compound, functioning as a
base, with an inorganic or organic acid to form a salt comprise, for example, salts of
hydrochloric, hydrobromic, sulfuric, phosphoric, methane sulfonic, camphor sulfonic,
acetic, oxalic, maleic, fumaric, succinic and citric acids.

Many organic compounds can form complexes with solvents in which they are
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reacted or from which they are precipitated or crystallized. These complexes are known
as “solvates” which are a further object of the invention. Polymorphs and crystalline
forms of compounds of formula (I), or of pharmaceutically acceptable salts, or solvates
thereof are a further object of the invention.

The term “Halogen” or “halogen atoms” includes fluorine, chlorine, bromine, and
iodine atom; meaning Fluoro, Chloro, Bromo, Iodo as substituent.

The term “(Ci-Ce)Alkyl” refers to straight-chained or branched alkyl groups
wherein the number of carbon atoms is in the range 1 to 6. Particular alkyl groups are for
example methyl, ethyl, n-propyl, isopropyl, t-butyl, and the like.

The expressions “(Ci-Cs)Haloalkyl” refer to the above defined “(Ci-Ce)alkyl”
groups wherein one or more hydrogen atoms are replaced by one or more halogen atoms,
which can be the same or different from each other. Examples include halogenated,
poly-halogenated and fully halogenated alkyl groups wherein all of the hydrogen atoms
are replaced by halogen atoms, e.g. trifluoromethyl or difluoro methyl groups.

By way of analogy, the terms “(C1-Cs)Hydroxyalkyl” and “(Ci-Cs)aminoalkyl”
refer to the above defined “(C1-Cs)alkyl” groups wherein one or more hydrogen atoms
are replaced by one or more hydroxy (OH) or amino group respectively, examples being
hydroxymethyl and aminomethyl and the like.

The definition of aminoalkyl encompasses alkyl groups (i.e. “(C1-Cs)alkyl” groups)
substituted by one or more amino group (-NRgRy). An example of aminoalkyl is a
mono-aminoalkyl group such as RgRoN-(C1-Ce)alkyl. The substituent Rg and Ro they are
defined as R4 and Rs in the detailed description of the invention herebelow.

The term “(Cs-Cio)cycloalkyl” likewise “(Cs3-Cg)cycloalkyl”  or “(Cs-
Cs)cycloalkyl” refers to saturated cyclic hydrocarbon groups containing the indicated
number of ring carbon atoms. Examples include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl, and polycyclic ring systems such as adamantan-yl.

The expression “Aryl” refers to mono, bi- or tri-cyclic carbon ring systems which
have 6 to 20, preferably from 6 to 15 ring atoms, wherein at least one ring is aromatic.
The expression “heteroaryl” refers to mono-, bi- or tri-cyclic ring systems with 5 to 20,
preferably from 5 to 15 ring atoms, in which at least one ring is aromatic and in which at
least one ring atom is a heteroatom (e.g. N, S or O).

Examples of aryl or heteroaryl monocyclic ring systems include, for instance,
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phenyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyl, isothiazolyl,
thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furanyl radicals and
the like.

Examples of aryl or heteroaryl bicyclic ring systems include naphthalenyl,
biphenylenyl, purinyl, pteridinyl, pyrazolopyrimidinyl, benzotriazolyl, benzoimidazole-
yl, quinolinyl, isoquinolinyl, indolyl, isoindolyl, indazolyl, = benzothiopheneyl,
benzodioxinyl, dihydrobenzodioxinyl, indenyl, dihydro-indenyl,
dihydrobenzo[ 1,4]dioxinyl, benzothiazole-2-yl, dihydrobenzodioxepinyl, benzooxazinyl,
1,2,3,4-tetrahydroisoquinoline-6-yl, 4,5,6,7-tetrahydrothiazolo[4,5-c]pyridine, 4,5,6,7-
tetrahydrobenzo[d]thiazol-2-yl, 5,6,7,8-tetrahydro-1,7-naphthyridine, radicals and the
like.

Examples of aryl or heteroaryl tricyclic ring systems include fluorenyl radicals as
well as benzocondensed derivatives of the aforementioned heteroaryl bicyclic ring
systems.

The  derived expression  “(Cs;-Cio)heterocycloalkyl”  likewise  “(Cs-
Cg)heterocycloalkyl” or “(Cs-Ce)heterocycloalkyl” refers to saturated or partially
unsaturated monocyclic cycloalkyl groups of the indicated number of carbons, in which
at least one ring carbon atom is replaced by at least one heteroatom (e.g. N, NH, S or O)
or may bear an -oxo (=0) substituent group. Said heterocycloalkyl (i.e. heterocyclic
radical or group) is further optionally substituted on the available points in the ring,
namely on a carbon atom, or on an heteroatom available for substitution. Examples of
heterocycloalkyl are represented by: oxetanyl, tetrahydro-furanyl, pyrrolidinyl,
imidazolidinyl, thiazolidinyl, piperazinyl, piperidinyl, morpholinyl, thiomorpholinyl,
dihydro- or tetrahydro-pyridinyl, tetrahydropyranyl, pyranyl, 2H- or 4H-pyranyl,
dihydro- or tetrahydrofuranyl, dihydroisoxazolyl, pyrrolidin-2-one-yl, dihydropyrrolyl,
5-oxopyrrolidin-3-yl, (1R,58,6r)-3-oxabicyclo[3.1.0]hexan-6-yl,
octahydrocyclopenta[c]pyrrol-5-yl, 4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-2-yl,
4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2-yl radicals and the like.

The term “Aryl(Ci-Ce)alkyl” refers to an aryl ring linked to a straight-chained or
branched alkyl groups wherein the number of constituent carbon atoms is in the range
from 1 to 6, e.g. phenylmethyl (i.e. benzyl), phenylethyl or phenylpropyl.

Likewise the term “Heteroaryl(C1-Ces)alkyl” refers to an heteroaryl ring linked to a
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straight-chained or branched alkyl groups wherein the number of constituent carbon
atoms 1s in the range from 1 to 6, e.g. furanylmethyl.

The term “alkanoyl”, refers to HC(O)- or to alkylcarbonyl groups (e.g.
(C1-Ce)alkylC(O)-) wherein the group “alkyl” has the meaning above defined. Examples
include formyl, acetyl, propanoyl, butanoyl.

The term “(C1-C1o) alkoxy” or “(C1-Cio) alkoxyl”, likewise “(C1-Cs) alkoxy” or
“(C1-Ce) alkoxyl” etc., refers to a straight or branched hydrocarbon of the indicated
number of carbons, linked to the rest of the molecule through an oxygen bridge. “(Ci-
Cs)Alkylthio” refers to the above hydrocarbon linked through a sulfur bridge.

The derived expression “(C1-Cs)haloalkoxy” or “(C1-Cs)haloalkoxyl” refers to the
above defined haloalkyl, linked through an oxygen bridge. An example of (Ci-
Cs)haloalkoxy is trifluoromethoxy.

Likewise derived expression “(Cs-Ce)heterocycloalkyl-(Ci-Ces)alkyl” and “(Cs-
Cs)cycloalkyl-(C1-Cs) alkyl” refer to the above defined heterocycloalkyl and cycloalkyl
groups linked to the rest of the molecule via an alkyl group of the indicated number of
carbons, corresponding e.g. to linear formula (Cs-Ce)heterocycloalkyl-(CHz)m- or (Cs-
Cs)cycloalkyl-(CH2)m. for example piperidin-4-yl-methyl, cyclohexylethyl.

The derived expression “(C1-Cs)alkoxy-(C1-Ce)alkyl” refers to the above defined
alkoxy group linked to the rest of the molecule via an alkyl group of the indicated number
of carbons, for example methoxymethyl.

Likewise “(Ci-Cs)haloalkoxy (Ci1-Cs)alkyl” refers to the above defined (Ci-
Cs)haloalkoxy” group linked to the rest of the molecule via an alkyl group of the indicated
number of carbons, for example difluoromethoxypropyl.

An oxo moiety is represented by (O) as an alternative to the other common
representation, e.g. (=0). Thus, in terms of general formula, the carbonyl group is herein
preferably represented as —C(O)— as an alternative to the other common representations
such as —CO-, -(CO)— or —C(=0)-. In general the bracketed group is a lateral group, not
included into the chain, and brackets are used, when deemed useful, to help
disambiguating linear chemical formulas; e.g. the sulfonyl group -SO»- might be also
represented as —S(O)»— to disambiguate e.g. with respect to the sulfinic group —S(O)O-.

Likewise, the group -(CHR3)n-R2 herein is a linear representation of the terminal

part of the charachterizing group
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5?;3
==L ={CH},—R;
found in formula (I), and (Ia).
When a numerical index the statement (value) “p is zero” or “p is 0” means that the
substituent or group bearing the index p (e.g. (R)p) is absent, that is to say no substituent,
other than H when needed, is present. Likewise when the index is attached to a bridging

29

divalent group (e.g. (CH2)n) the statement “ n in each occurrence is zero...” or “nis 0”
means that the bridging group is absent, that is to say it is a bond.

Whenever basic amino or quaternary ammonium groups are present in the
compounds of formula (I), physiological acceptable anions, selected among chloride,
bromide, iodide, trifluoroacetate, formate, sulfate, phosphate, methanesulfonate, nitrate,
maleate, acetate, citrate, fumarate, tartrate, oxalate, succinate, benzoate, p-
toluenesulfonate, pamoate and naphthalene disulfonate may be present. Likewise, in the
presence of acidic groups such as COOH groups, corresponding physiological cation salts
may be present as well, for instance including alkaline or alkaline earth metal ions.

Compounds of formula (I) when they contain one or more stereogenic center, may
exist as optical stereoisomers.

Where the compounds of the invention have at least one stereogenic center, they
may accordingly exist as enantiomers. Where the compounds of the invention possess
two or more stereogenic centers, they may additionally exist as diastereoisomers. It is to
be understood that all such single enantiomers, diastereoisomers and mixtures thereof in
any proportion are encompassed within the scope of the present invention. The absolute
configuration (R) or (S) for carbon bearing a stereogenic center is assigned on the basis
of Cahn-Ingold-Prelog nomenclature rules based on groups’ priorities.

“Single stereoisomer”, “single diastereoisomer” or “single enantiomer”, when
reported near the chemical name of a compound indicate that the isomer was isolated as
a single diastereoisomer or enantiomer (e.g via chiral chromatography) but the absolute
configuration at the relevant stereogenic center was not determined/assigned.

Atropisomers result from hindered rotation about single bonds where the steric
strain barrier to rotation is high enough to allow for the isolation of the conformers
(Bringmann G et al, Angew. Chemie Int. Ed. 44 (34), 5384-5427, 2005.
doi:10.1002/anie.200462661).
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Oki defined atropisomers as conformers that interconvert with a half-life of more
than 1000 seconds at a given temperature (Oki M, Topics in Stereochemistry 14, 1-82,
1983).

Atropisomers differ from other chiral compounds in that in many cases they can be
equilibrated thermally whereas in the other forms of chirality isomerization is usually
only possible chemically.

Separation of atropisomers is possible by chiral resolution methods such as
selective crystallization. In an atropo-enantioselective or atroposelective synthesis one
atropisomer is formed at the expense of the other. Atroposelective synthesis may be
carried out by use of chiral auxiliaries like a Corey Bakshi Shibata (CBS) catalyst, an
asymmetric catalyst derived from proline, or by approaches based on thermodynamic
equilibration when an isomerization reaction favors one atropisomer over the other.

Racemic forms of compounds of formula (I) as well as the individual atropisomers
(substantially free of its corresponding enantiomer) and stereoisomer-enriched
atropisomers mixtures are included in the scope of the present invention.

The invention further concerns the corresponding deuterated derivatives of
compounds of formula (I). In the context of the present invention, deuterated derivative
means that at least one position occupied by a hydrogen atom is occupied by deuterium
in an amount above its natural abundance. Preferably, the percent of deuterium at that
position is at least 90%, more preferably at least 95%, even more preferably 99%.

All preferred groups or embodiments described above and herebelow for
compounds of formula (I) may be combined among each other and apply as well mutatis
mutandis.

As above mentioned, the present invention refers to compounds of general formula
(D) as reported below, acting as ROCK inhibitors, to processes for the preparation thereof,
pharmaceutical compositions comprising them either alone or in combination with one or
more active ingredient, in admixture with one or more pharmaceutically acceptable
carrier.

A first aspect of the present invention is directed to a class of compounds of formula

@
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X1, X2, X3 and X4 are all CH or one of Xj, X», X3 and X4 is N and the others are

p is zero or an integer from 1 to 4;

each R, when present, is halogen in each occurrence independently selected from

(C1-Ce)alkyl and halogen selected from F, Cl, Br and I; wherein preferably R is F, Cl or

methyl;

R is pyrazolyl, preferably pyrazol-4-yl;

L is -C(O)NH- or -NHC(O)- ;

n is in each occurrence independently O (i.e. R3 is absent) or an integer selected

from 1,2 or 3;

of

R» and Rs are in each occurrence independently selected from the group consisting

H,
halogen,

-OH,

-(CH2)mNR4Rs,

(C1-Co)alkyl,
(C1-Ces)hydroxyalkyl,

(C1-Ce) alkoxy,

(C1-Cs) alkoxy(C1-Ce)alkyl,
(C1-Ce)haloalkyl,
(C1-Ce)haloalkoxy,
(C1-Ce)haloalkoxy(C1-Cs)alkyl,
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(C3-Co)cycloalkyl,

aryl, heteroaryl and (Cs-Ce)heterocycloalkyl,

each of which cycloalkyl, aryl, heteroaryl and heterocycloalkyl

is in its turn optionally and independently substituted with one or more groups
selected from

halogen,

-OH,

(C1-Ce)alkyl,

(C1-Ces)hydroxyalkyl,

(C1-Ce)alkoxy,

(C1-Ce)alkoxy(C1-Cs)alkyl,

(C1-Ce)haloalkyl,

(C1-Ce)haloalkoxy,

-(CH2)mNR4Rs,

-O-(CHz2)mNR4Rs,

alkanoyl,

aryl, heteroaryl, cycloalkyl,

aryl-(C1-Ce)alkyl,

(Cs-Ce)heterocycloalkyl,

(Cs-Cg)heterocycloalkyl-(C1-Ce)alkyl,

each of said aryl, heteroaryl, cycloalkyl, heterocycloalkyl is still further optionally
substituted by one or more group selected independently from halogen, -OH, (Ci-
Csg)alkyl, (C1-Cs)haloalkyl, (C1-Cs)hydroxyalkyl;

m 18 in each occurrence independently O or an integer selected from 1, 2 or 3;

R4 and Rs the same or different, are selected from the group consisting of

-H,

(C1-Co)alkyl,

(C1-Ce)haloalkyl,

(C1-Co)hydroxyalkyl,

(Cs-Ce)heterocycloalkyl;

Rsand R7 are independently selected from the group consisting of -H, (C1-Ce)alkyl;

single enantiomers, diastereoisomers and mixtures thereof in any proportion and/or



WO 2022/128853 12 PCT/EP2021/085380

pharmaceutically acceptable salts and solvates thereof.
In a preferred embodiment the invention is directed to a compound of formula (I)
wherein X3 and X4 are all CH groups and X, or X» are in the alternative independently a
CH group or a nitrogen atom
5 R is pyrazol-4-yl;
all the other variables being as defined above.

Said preferred group of compounds is represented by the formula (Ia)

R4
s
N. =~
Bl
) S O
SN
o(R) L—(CH),—R;
Ia
10 Particularly preferred are compound of formula (I) as above defined,

wherein X , X», X3, X4 are all CH group;
each R, when present, is halogen in each occurrence independently selected from
F, Cl, Br and I, wherein preferably R is F;
R is pyrazolyl, preferably pyrazol-4-yl;
15 L is -C(O)NH-- or -NHC(O)- ;
nis 0 (i.e. R3 is absent);
R» is in each occurrence independently selected from the group consisting of
(C1-Ce)alkyl,
(C1-Ces)hydroxyalkyl,
20 (C1-Ce)alkoxy(C1-Cs)alkyl,
(C1-Ce)haloalkyl,
(C1-Ce)haloalkoxy (C1-Ce)alkyl,
all the other variables being as defined above,

single enantiomers, diastereoisomers and mixtures thereof in any proportion and/or
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pharmaceutically acceptable salts and solvates thereof.

Said preferred group of compounds is represented by the formula (Ib)

HN—N

In another preferred embodiment the invention is directed to a compound of formula
() wherein X1, X2, X3 and X4 are all CH;

p is zero or an integer from 1 to 4;

each R, when present, is halogen in each occurrence independently selected from
F, Cl, Br and I, wherein preferably R is F;

R is pyrazolyl, preferably pyrazol-4-yl;

L is -C(O)NH or-NHC(O)- ;

n is in each occurrence independently O or an integer selected from 1, 2 or 3;

R3 when present is H, and

R» is selected from the group consisting of

aryl, heteroaryl and (Cs-Ce)heterocycloalkyl,

each of which aryl, heteroaryl and heterocycloalkyl

is in its turn optionally and independently substituted with one or more groups
selected from

(C1-Ce)alkyl,

(C1-Ces)hydroxyalkyl,

(C1-Ce) alkoxy,

(C1-Cs) alkoxy (C1-Ce)alkyl,
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-(CH2)mNR4Rs,

-O-(CHz2)mNR4Rs,

aryl, heteroaryl, cycloalkyl,

aryl-(C1-Ce)alkyl,

(Cs-Ce)heterocycloalkyl,

(Cs-Cg)heterocycloalkyl-(C1-Ce)alkyl,

each of said aryl, heteroaryl, cycloalkyl, heterocycloalkyl is still further optionally
substituted by one or more group selected independently from halogen, -OH, (Ci-
Cy)alkyl, (C1-Cs)haloalkyl, (C1-Cs)hydroxyalkyl;

m is in each occurrence independently O or an integer selected from 1, 2 or 3;

R4 and Rs the same or different, are selected from the group consisting of

H,

(C1-Ce)alkyl,

(C1-Ce)haloalkyl,

(C1-Ces)hydroxyalkyl,

(Cs-Ce)heterocycloalkyl;

single enantiomers, diastereoisomers and mixtures thereof in any proportion and/or
pharmaceutically acceptable salts and solvates thereof.

Particularly preferred in this last embodiment is a compound wherein Ry is selected
from (pyridinyl)methyl, (pyridinyl)ethyl, methoxypyridinyl,
((dimethylamino)ethoxy)pyridinyl, or from 1-(2-(dimethylamino)ethyl)-1H-indazole-5-
yl, 1-(2-morpholinoethyl)-1H-indazole-5-yl, 1-(1-methylpiperidin-4-yl)-1H-indazole-5-
yl;

all the other variables and substitution being as defined above,

single enantiomers, diastereoisomers and mixtures thereof in any proportion and/or
pharmaceutically acceptable salts and solvates thereof.

Thus, a group of particularly preferred compounds are

Exampl | Chemical Name
e

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
43 yl)amino)methyl)phenyl)-1-(2-(dimethylamino)ethyl)-1H-indazole-5-
carboxamide
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N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-

44 yl)amino)methyl)phenyl)-1-(1-methylpiperidin-4-yl)-1H-indazole-5-
carboxamide
N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-

46 yl)amino)methyl)phenyl)-1-(2-morpholinoethyl)-1H-indazole-5-
carboxamide

17 3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)-N-(2-(pyridin-4-yl)ethyl)benzamide

22 3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)-N-(2-(pyridin-3-yl)ethyl)benzamide

31 3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)-N-(5-methoxypyridin-2-yl)benzamide

53 3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)-N-(pyridin-4-ylmethyl)benzamide

57 3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-

yl)amino)methyl)-N-(5-(2-(dimethylamino)ethoxy)pyridin-2-yl)benzamide

A further preferred group of compounds according to the invention are those of

formula (I) wherein

X1, X2, X3 and X4 are all CH;
pis zeroor 1;

each R, when present, is F;

R is pyrazol 4-yl;
L is -C(O)NH- or -NHC(O)- ;

n is in each occurrence independently O or an integer selected from 1, 2;

R» and Rs are in each occurrence independently selected from the group consisting

of

-H,

(C1-Ce)alkyl which is methyl,

(C1-Cs) alkoxy (C1-Cs)alkyl which is 2-methoxyethyl,
(C1-Ce)haloalkyl which is 3-fluoropropyl,
(C3-Cio)cycloalkyl which is cyclopropyl, cyclobutyl,
aryl which is phenyl;

heteroaryl which is pyridinyl, pyrazolyl, thiophenyl, imidazolyl, oxazolyl,

isoxazolyl, thiazolyl, pyrimidinyl, 1,2,5-oxadiazol-3-yl, 4,5,6,7-tetrahydropyrazolo[1,5-

R |

alpyrazin-2-yl, 4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2-yl, 4,5,6,7-

tetrahydrobenzo[d]thiazol-2-yl, 1,2,3,4-tetrahydroisoquinoline-6yl, 5,6,7,8-tetrahydro-

1,7-naphthyridinyl, 1H-indole-5yl, isoindolin-yl, 1H-indazole-5yl;
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and

(C3-Ce)heterocycloalkyl which is piperidinyl, morpholinyl, tetrahydrofuranyl,
tetrahydro-2H-pyran-yl;

each of which cycloalkyl, aryl, heteroaryl and heterocycloalkyl

is in its turn optionally and independently substituted with one or more groups
selected from

halogen which is Fluoro;

(C1-Ce)alkyl which is methyl,

(C1-Ces)hydroxyalkyl, which is hydroxyethyl,

(C1-Cs) alkoxy, which is methoxy;

-(CH2)uNR4Rs which is (dimethylamino)methyl, 2-(dimethylamino)ethyl,
dimethylamino wherein R4 and Rs are methyl and m is 0, 1or 2, oxetan-3-ylamino wherein
R4 1s H, Rsis oxetanyl and m is 0;

-O-(CH2)mNR4Rs which is ((dimethylamino)ethoxy )pyridinyl;

cycloalkyl which is cyclopropyl,

aryl-(C1-Ce)alkyl, which is benzyl, phenethyl,

(Cs-Ce)heterocycloalkyl, which is oxetan-3-yl, piperidin-4-yl,

(Cs-Cs)heterocycloalkyl-(C1-Cs)alkyl, which is morpholinoethyl, pyrrolidin-1-
ylmethyl,

each of said heterocycloalkyl is still further optionally substituted by (C1-Cs)alkyl
which is methyl;

Rsis -H, or methyl; and R7is -H

single enantiomers, diastereoisomers and mixtures thereof in any proportion and/or
pharmaceutically acceptable salts and solvates thereof.

The invention also provides a pharmaceutical composition comprising a compound
of formula (I), or a pharmaceutically acceptable salt thereof in admixture with one or
more pharmaceutically acceptable carrier or excipient, either alone or in combination with
one or more further active ingredient as detailed below.

According to specific embodiments, the invention provides the compounds listed
in the table below single enantiomers, diastereoisomers and mixtures thereof in any

proportion and/or pharmaceutically acceptable salts and solvates thereof.
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Ex

No.

Chemical Name

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(1-cyclopropylpiperidin-4-yl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
((1-methyl-1H-pyrazol-3-yl)methyl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(3-fluoropropyl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(pyridin-2-ylmethyl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(cyclopropylmethyl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(5,5-dimethyltetrahydrofuran-3-yl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(2-methoxyethyl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
((1-methyl-1H-imidazol-4-yl)methyl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(pyrimidin-5-ylmethyl)benzamide

10

N-((1,2,5-oxadiazol-3-yl)methyl)-3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-
c]pyridin-4-yl)amino)methyl)benzamide

11

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
((tetrahydro-2H-pyran-2-yl)methyl)benzamide

12

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(3,3-difluorocyclobutyl)benzamide

13

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(isoxazol-3-ylmethyl)benzamide

14

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(thiazol-4-ylmethyl)benzamide

15

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(5-methyl-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-2-yl)benzamide

16

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(2-(1-methylpiperidin-4-yl)ethyl)benzamide

17

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(2-(pyridin-4-yl)ethyl)benzamide

18

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(3-((dimethylamino)methyl)phenyl)benzamide

19

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(3-((dimethylamino)methyl)benzyl)benzamide

20

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(2-morpholinoethyl)benzamide

21

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(5-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2-yl)benzamide

22

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(2-(pyridin-3-yl)ethyl)benzamide
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Ex

Chemical Name
No.

(S)-3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-

23 | yh)amino)methyl)-N-(2-hydroxy-1-phenylethylbenzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-

24 | (4-((dimethylamino)methyl)benzyl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-

25 | ((5-methylthiophen-2-yl)methyl jbenzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-

26 | (1_phenethylpiperidin-d-yl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-

27| (1-(2-(dimethylamino)ethyl)-1H-pyrazol-4-yl benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-

28 | (2-(1-(oxetan-3-yl)piperidin-4-yl)ethyl )benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-

29 ((5-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2-yl)methyl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-

30| (2-methylisoindolin-5-ylymethyl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-

31 (5-methoxypyridin-2-yl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-

32 | (pyrimidin-4-yl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-

33 (6-(dimethylamino)-4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl)benzamide

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-

34 (6-(oxetan-3-ylamino)-4,5,6,7-tetrahydrobenzo[dJthiazol-2-yl)benzamide

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-

33 | ylamino)methyl)phenyl)-4-((dimethylamino)methyl jbenzamide

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
36 | yl)amino)methyl)phenyl)-5-methyl-4,5,6,7-tetrahydrothiazolo[4,5-c]pyridine-2-
carboxamide

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
37 | yl)amino)methyl)phenyl)-5-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridine-2-
carboxamide

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
38 | yl)amino)methyl)phenyl)-5-(2-hydroxyethyl)-4,5,6,7-tetrahydrothiazolo[5,4-
c]pyridine-2-carboxamide

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-

39 yl)amino)methyl)phenyl)-1-methyl-1H-indazole-5-carboxamide

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-

40 yl)amino)methyl)phenyl)-1,2,3 4-tetrahydroisoquinoline-6-carboxamide

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-

41 yl)amino)methyl)phenyl)-1-methyl-1H-indazole-3-carboxamide

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-

42 yl)amino)methyl)phenyl)-1-methyl-1H-indazole-4-carboxamide
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Ex

No.

Chemical Name

43

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-1-(2-(dimethylamino)ethyl)-1H-indazole-5-
carboxamide

44

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-1-(1-methylpiperidin-4-yl)-1H-indazole-5-
carboxamide

45

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-2-methyl-1,2,3,4-tetrahydroisoquinoline-6-
carboxamide

46

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-1-(2-morpholinoethyl)-1H-indazole-5-carboxamide

47

N-(5-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl )amino)methyl)-
2-fluorophenyl)-1,2,3 4-tetrahydroisoquinoline-6-carboxamide

48

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-5-(pyrrolidin-1-ylmethyl)thiazole-2-carboxamide

49

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-3-((dimethylamino)methyl)benzamide

50

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-2-phenylacetamide

51

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-7-methyl-5,6,7,8-tetrahydro-1,7-naphthyridine-3-
carboxamide

52

N-(3-(1-((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)ethyl)phenyl)acetamide

53

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(pyridin-4-ylmethyl)benzamide

54

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(1-benzylpiperidin-4-yl)benzamide

55

3-(((7-(1H-pyrazol-4-y1)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-N-
((tetrahydro-2H-pyran-2-yl)methyl)benzamide (Enantiomer 1)

56

3-(((7-(1H-pyrazol-4-y1)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-N-
((tetrahydro-2H-pyran-2-yl)methyl)benzamide (Enantiomer 2)

57

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)-N-
(5-(2-(dimethylamino)ethoxy)pyridin-2-yl)benzamide

The compounds of the invention, including all the compounds hereabove listed, can

be prepared from readily available starting materials using the following general methods

and procedures or by using slightly modified processes readily available to those of

ordinary skill in the art. Although a particular embodiment of the present invention may

be shown or described herein, those skilled in the art will recognize that all embodiments

or aspects of the present invention can be prepared using the methods described herein or

by using other known methods, reagents and starting materials. When typical or preferred
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process conditions (i.e. reaction temperatures, times, mole ratios of reactants, solvents,
pressures, etc.) are given, other process conditions can also be used unless otherwise
stated. While the optimum reaction conditions may vary depending on the particular
reactants or solvent used, such conditions can be readily determined by those skilled in
the art by routine optimization procedures.

Thus, processes of preparation described below and reported in the following
schemes should not be viewed as limiting the scope of the synthetic methods available
for the preparation of the compounds of the invention.

In some cases a step is needed in order to mask or protect sensitive or reactive
moieties, generally known protective groups (PG) could be employed, in accordance with
general principles of chemistry (Protective group in organic syntheses, 3rd ed. T. W.
Greene, P. G. M. Wuts). A suitable protective group for intermediates requiring protection
of a carboxylic acid (herein reported as PG1) can be C1-Cs esters (PG1: methyl, isopropyl,
tert-butyl or ethyl), preferably methyl. A suitable protective group for intermediates
requiring the amino group protection (herein reported as PGz) can be carbamates such as
tert-butylcarbamate (PG»: tert-butoxycarbonyl or Boc), benzylcarbamate (PGo:
Benzyloxycarbonyl or Cbz), ethylcarbamate (PGz: ethoxycarbonyl) or methylcarbamate
(PGz: methoxycarbonyl), preferably PG> is Boc. A suitable protective group PG; for
intermediates requiring ring NH protection of five membered heterocycles can be a THP
(2-tetrahydrofuranyl) or Boc.

The compounds of formula (I), here reported again for clarity, including all the
compounds here above listed, can be usually prepared according to the procedures shown
in the schemes below. Where a specific detail or step differs from the general schemes it

has been detailed in the specific examples, and/or in additional schemes.

R,

S
| Ry
N._ =

HN . Rs
X2

)(;[

*X7 T L—{(CH),~R,

1
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Compounds of formula (I) can contain one or more stereogenic centre.
Enantiomerically pure compounds can be prepared according to generally known
reactions, e.g. according to the reactions described below, by means of enantiomerically
pure starting materials and intermediates. These intermediates may be commercially
available or readily produced from commercial sources by those of ordinary skill in the
art.

In another approach, enantiomerically pure compounds can be prepared from the
corresponding racemates by means of chiral chromatography purification.
Stereochemically pure compounds may be obtained by chiral separation from a
diastereoisomeric mixture, or (whenever, there are two or more stereogenic centres -i.e.
chiral center- in compounds of formula (I)) stepwise by chromatographic separation of
diastereoisomers followed by further chiral separation into single stereoisomers.

Examples 1 to 32, 35 to 48, 51 to 52 can be prepared according to scheme I

providing at least one non-limiting synthetic route for examples of the invention.
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Intermediate II can be converted into intermediate III by means of four consecutive
steps including 1) chlorination, 2) amination, 3) reduction and 4) bromination.

For example, the chlorination step may be carried out by refluxing intermediate IT
with an appropriate chlorinating agent (neat or in solution with an organic solvent such
as DCM or dioxane) such as POCIs or SOCl.

The amination step can be carried out by introducing a masked ammonia such as
benzophenone imine through a Buchwald type palladium catalyzed reaction using, for
example, tris(dibenzylideneacetone)dipalladium(0)/BINAP catalytic system followed by
reaction of the linked benzophenone imine with hydroxylamine to give the corresponding
furo[3,2-c]pyridin-4-amine. Reduction of furo[3,2-c]pyridin-4-amine to give 2,3-
dihydrofuro[3,2-c]pyridin-4-amine (step 3) can be carried out for example by
hydrogenating a solution of the furo[3,2-c]pyridin-4-amine in MeOH / acetic acid in the
presence of a Pd/C catalyst under high H» pressure (e.g. 10 bar) and at a temperature of
50°C or higher. Finally, intermediate II1 can be obtained by means of bromination of 2,3-
dihydrofuro[3,2-c]pyridin-4-amine (step 4) by reaction with a brominating agent such as
N-bromosuccinimide in a polar aprotic solvent such as acetonitrile for a few hours at low
temperature (e.g. -10 — 0 °C).

Intermediate III and carbonyl intermediate IVa (or IVb) can be combined to give
intermediate Va (or Vb) through a reductive amination reaction that can be performed in
an appropriate solvent such as DCM or THF, in the presence of a Lewis acid such as
chloro(triisopropoxy)titanium(IV) or titanium tetraisopropoxide(IV) followed by
addition of a reducing agent such as sodium triacetoxyborohydride or sodium
cyanoborohydride in the presence of an organic acid such as acetic acid or trifluoroacetic
acid.

Intermediate Va can be converted into intermediate VIa by a direct introduction of
group R through a metal catalyzed cross coupling reaction such as Suzuki coupling, Stille
coupling or similar (Strategic application of named reactions in organic synthesis, L.
Kurti, B. Czako, Ed. 2005). For example, a Suzuki coupling can be performed by reacting
intermediate Va with the corresponding boronic acid or boron pinacolate ester of group
R1 (in some cases Ri contains a ring NH moiety that needs to be masked to reduce
reactivity or for synthetic convenience, it can be opportunely protected with a PGs group

such as THP or Boc), in the presence of a Pd catalyst such as
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tris(dibenzylideneacetone)dipalladium(0), PdClz(dppt)2. DCM adduct or
tetrakistriphenylphosphinepalladium(0), in an organic solvent such as dioxane, THF or
DMF with or without water, with an inorganic base such as an alkaline carbonate (for
example Cs2COs) or an inorganic phosphate (for example K3PO4), under heating (90-
150°C). Boronic acid and boronic pinacolate esters are generally commercially available
or may be readily prepared by those skilled in the art starting from commercially available
reagents.

Intermediate Ve can be prepared from intermediate VII and IVe by reductive
amination using a similar method to that described for the transformation of intermediate
III into Va. Intermediate VII can be obtained from intermediate III using a similar
process to that described above for transformation of intermediate Va into intermediate
Vlia.

Removal of PG (when PGy is methyl) from intermediate VIa to give intermediate
VIlIIa (PGs is H) may be carried out by acidic or basic hydrolysis. For example, acidic
hydrolysis of PG1 (when PGy is methyl) can be carried out by heating (up to 100°C) VIa
with a concentrated aqueous acid such as hydrochloric acid or sulfuric acid (if PGs is
present, it is removed concurrently in the same reaction conditions).

Intermediate VIc can be converted into intermediate VIIIe by reduction of the nitro
group by using a reducing system such as catalytic hydrogenation, redox with Fe/Sn in
acidic condition or using hydrides. When PGs is THP, reduction of Vle to VIIc is
performed by catalytic hydrogenation with Pd/C in MeOH in order to retain the NH
protecting group.

In another embodiment of the present invention intermediate VIIIc can be prepared
reacting intermediate Vb as done for Va leading to intermediate VIb that can be easily
converted into VIIIc by mean of a simple removal of the protecting group PG2 on the
amine.

Reaction between acid intermediate VIIIa (PGs is H) and amino intermediate IXa
(or alternatively acid IXb with amine VIIIc) to give a compound of formula I may be
carried out under suitable amide coupling reaction conditions. For example, acid
intermediate VIIIa may be reacted in the presence of an activating agent such as TBTU,
HATU or COMU, with an organic base such as DIPEA or TEA, in a suitable organic

solvent such as DCM or DMF, and at temperature generally around RT for a time ranging
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from a few hours to overnight. An alternative amide coupling condition that may be
considered involves the reaction of intermediate VIIIa and IXa in the presence of 1-
(methylsulfonyl)-1H-benzotriazole as a coupling agent, with an organic base such as
TEA, at temperature up to 150°C for a few hours (for example 4 h). Wherein a compound
of formula I contains in Rz or R3 a primary or secondary amine, this amino moiety needs
to be masked during the amide coupling step by using suitably protected (generally Boc)
intermediates IXa or IXb.

In another approach, a compound of formula I (wherein L is -NHC(O)-) can be
synthesized from amino intermediate VIIIc and methyl ester intermediate Xa by means
of a transamidation reaction. For example, this reaction can be carried out by reacting a
methyl ester intermediate and an amino intermediate in a suitable organic solvent such as
THF or DCM, in the presence of a suitable Lewis acid such as bis(trimethylaluminum)-
1,4-diazabicyclo[2.2.2]octane adduct or InCls at temperatures up to 120°C.

In a different approach, a compound of formula I can be prepared from intermediate
VII and intermediate XI by means of reductive amination using similar conditions to
those described for the transformation of intermediate II1 into intermediate Va.

Wherein for convenience the PGs group (i.e. THP) on R was kept throughout the
synthetic sequence, it can be easily removed by heating (up to 100°C) the protected
precursor with concentrated aqueous acid such as hydrochloric acid or sulfuric acid for a
time up to 1 h or less.

In another approach, a compound of formula (I) can be prepared according to

scheme 2 providing at least one synthetic route for examples 49-50, 53-54 and 57.
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Compounds of formula I can be obtained from intermediate XIII by a direct
introduction of group R through a metal catalyzed cross coupling reaction such as Suzuki
coupling, Stille coupling or similar (Strategic application of named reactions in organic
synthesis, L. Kurti, B. Czako, Ed. 2005) in the same way (scheme 1) as that described for
transformation of intermediate Va into VIa. Wherein for synthetic convenience R;
boronic acid or pinacolate needs to be protected with a PGs group (i.e. THP or Boc), PGs
can be easily removed by heating (up to 100°C) the protected precursor with concentrated
aqueous acid such as hydrochloric acid or sulfuric acid for a time up to 1 h or less.

Intermediate XIII can be obtained by an amide coupling between acid intermediate
XIIa and amino intermediate IXa (or acid IXb and amine XIIb) using similar conditions
to those described above (scheme 1) for the reaction of VIIIa and intermediate IXa.
Intermediate XIIa and XIIb can be obtained from Va and Vb (described in scheme 1) by
deprotection of PG1 or PGy, respectively.

Deprotection of PGi can be performed by basic or acid hydrolysis. Basic hydrolysis
of Va (when PG is Me or iPr) to give XIla can be performed by means of using an
inorganic base such as LiOH or NaOH in a mixture of an organic solvent such as THF
and/or methanol with water, generally at RT and for a time ranging from 1 h to overnight.

Removal of PG; (when PG; is a Boc group) from intermediate Vb (for
conveninency of description the preparation of Vb is reported into Scheme 1) to give the
intermediate XIIb can be carried out by acidic deprotection. For example, an acidic Boc
cleavage can be carried out by treatment with concentrated hydrochloric acid or
trifluoroacetic acid.

Intermediate XIII (wherein L is -C(O)NH-) can be alternatively obtained from ester
intermediate Va and amine intermediate Xb by a transamidation reaction in a similar
manner (scheme 1) to that described for the reaction of intermediate VIIIec and amino
intermediate Xa.

Where for convenience the PGs group (i.e. THP) on Ry was kept throughout the
synthetic sequence, it can be easily removed by heating (up to 100°C) the protected
precursor with concentrated aqueous acid such as hydrochloric acid or sulfuric acid for a
time up to 1 h or less.

Wherein a compound of formula I contains in R2/R3 a secondary or tertiary amine,
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or an amide, such compounds can be obtained by further elaboration of a compound of
formula I (wherein R»/R3 contain a primary or secondary amine) by a reductive amination
reaction or an amidation using generally accepted methods. Examples 33 and 34 were
prepared by elaboration of a precursor of formula I containing a primary or secondary
amine in Ry/Rs3.

As herein described in details, the compounds of the invention are inhibitors of
kinase activity, in particular Rho-kinase activity.

In one aspect the invention provides a compound of formula (I) for use as a
medicament, preferably for the prevention and /or treatment of pulmonary disease.

In a further aspect the invention provides the use of a compound (I), or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
treatment of disorders associated with ROCK enzymes mechanisms, particularly for the
treatment of disorders such as pulmonary diseases.

In particular the invention provides compounds of formula (I) for use in the
prevention and /or treatment of pulmonary disease selected from the group consisting of
asthma, chronic obstructive pulmonary disease (COPD), idiopathic pulmonary fibrosis
(IPF), pulmonary hypertension (PH) and specifically Pulmonary Arterial Hypertension
(PAH).

Moreover the invention provides a method for the prevention and/or treatment of
disorders associated with ROCK enzymes mechanisms, said method comprising
administering to a patient in need of such treatment a therapeutically effective amount of
a compound of the invention.

In particular the invention provides methods for the prevention and/or treatment
wherein the disorder is a respiratory disease selected from asthma, chronic obstructive
pulmonary disease (COPD), idiopathic pulmonary fibrosis (IPF), Pulmonary
hypertension (PH) and specifically Pulmonary Arterial Hypertension (PAH).

Preferred is the use of the compounds of the invention for the prevention of the
aforesaid disorders.

Equally preferred is the use of the compounds of the invention for the treatment of
the aforesaid disorders.

Generally speaking, compounds which are ROCK inhibitors may be useful in the

treatment of many disorders associated with ROCK enzymes mechanisms.
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In one embodiment, the disorders that can be treated by the compounds of the
present invention include glaucoma, inflammatory bowel disease (IBD) and pulmonary
diseases selected from asthma, chronic obstructive pulmonary disease (COPD),
interstitial lung disease such as idiopathic pulmonary fibrosis (IPF) and pulmonary
arterial hypertension (PAH).

In another embodiment, the disorder that can be treated by the compound of the
present invention is selected from the group consisting of asthma, chronic obstructive
pulmonary disease (COPD) and interstitial lung disease such as idiopathic pulmonary
fibrosis (IPF) and pulmonary arterial hypertension (PAH).

In a further embodiment, the disorder is selected from idiopathic pulmonary
fibrosis (IPF) and pulmonary arterial hypertension (PAH).

The methods of treatment of the invention comprise administering a safe and
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt
thereof to a patient in need thereof. As used herein, "safe and effective amount" in
reference to a compound of formula (I) or a pharmaceutically acceptable salt thereof or
other pharmaceutically-active agent means an amount of the compound sufficient to treat
the patient's condition but low enough to avoid serious side effects and it can nevertheless
be routinely determined by the skilled artisan. The compounds of formula (I) or
pharmaceutically acceptable salts thereof may be administered once or according to a
dosing regimen wherein a number of doses are administered at varying intervals of time
for a given period of time. Typical daily dosages may vary depending upon the particular
route of administration chosen.

The invention also provides pharmaceutical compositions of compounds of formula
() in admixture with one or more pharmaceutically acceptable carrier or excipient, for
example those described in Remington’s Pharmaceutical Sciences Handbook, XVII Ed.,
Mack Pub., N.Y., US.A.

The present invention is also directed to use of the compounds of the invention and
their pharmaceutical compositions for various route of administration.

Administration of the compounds of the invention and their pharmaceutical
compositions may be accomplished according to patient needs, for example, orally,
nasally, parenterally (subcutaneously, intravenously, intramuscularly, intrasternally and

by infusion), by inhalation, rectally, vaginally, topically, locally, transdermally, and by
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ocular administration.

Various solid oral dosage forms can be used for administering compounds of the
invention including such solid forms as tablets, gelcaps, capsules, caplets, granules,
lozenges and bulk powders. The compounds of the present invention can be administered
alone or combined with various pharmaceutically acceptable carriers, diluents (such as
sucrose, mannitol, lactose, starches) and known excipients, including suspending agents,
solubilizers, buffering agents, binders, disintegrants, preservatives, colorants, flavorants,
lubricants and the like. Time release capsules, tablets and gels are also advantageous.

Various liquid oral dosage forms can also be used for administering compounds of
the invention, including aqueous and non-aqueous solutions, emulsions, suspensions,
syrups, and elixirs. Such dosage forms can also contain suitable known inert diluents such
as water and suitable known excipients such as preservatives, wetting agents, sweeteners,
flavorants, as well as agents for emulsifying and/or suspending the compounds of the
invention. The compounds of the present invention may be injected, for example,
intravenously, in the form of an isotonic sterile solution. Other preparations are also
possible.

Suppositories for rectal administration of the compounds of the invention can be
prepared by mixing the compound with a suitable excipient such as cocoa butter,
salicylates and polyethylene glycols.

Formulations for vaginal administration can be in the form of cream, gel, paste,
foam, or spray formula containing, in addition to the active ingredient, such as suitable
carriers, are also known.

For topical administration the pharmaceutical composition can be in the form of
creams, ointments, liniments, lotions, emulsions, suspensions, gels, solutions, pastes,
powders, sprays, and drops suitable for administration to the skin, eye, ear or nose.
Topical administration may also involve transdermal administration via means such as
transdermal patches.

Some preferred compounds of the invention exhibit profile suitable for inhalatory
route administration.

Optimisation of drugs for inhaled delivery need certain characteristics that allow
administered compound to the lung to maintain a sufficient local concentration (lung

retention) to exert a pharmacological effect of the desired duration, and non-relevant
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levels in unwanted compartments (i.e. plasma). To attenuate lung absorpion, one or more
features of the compounds need to be optimized such as, and not limited to, minimizing
membrane permeability, reducing dissolution rate or introducing a degree of basicity into
the compound to enhance binding to the phospholipid-rich lung tissue or through
lysosomial trapping. In some embodiments, compounds of invention show one or more
of the features above that are desirable for an inhaled compound.

Other preferred compounds of the invention exhibit profile suitable for oral route
administration.

Optimization of drugs for oral delivery need certain characteristics that allow orally
administered compound to be absorbed by GI (gastrointestinal) tract and to be poorly
cleared in order to give a good bioavailability (F%), thus to maintain a sufficient
concentration in plasma and target tissues for a time adequate to sustain pharmacological
effect. To enhance oral bioavalability, one or more features of the compounds need to be
optimized such as, and not limited to, maximizing membrane permeability and reducing
metabolic hot spots (optimizing in-vitro clearance). In some embodiments, compounds
of invention show one or more of the features above for an oral compound.

For the treatment of the diseases of the respiratory tract, the compounds according
to the invention may be administered by inhalation.

Inhalable preparations include inhalable powders, propellant-containing metering
aerosols or propellant-free inhalable formulations.

For administration as a dry powder, single- or multi-dose inhalers known from the
prior art may be utilized. In that case the powder may be filled in gelatine, plastic or other
capsules, cartridges or blister packs or in a reservoir.

A diluent or carrier, usually non-toxic and chemically inert to the compounds of the
invention, e.g. lactose or any other additive suitable for improving the respirable fraction
may be added to the powdered compounds of the invention.

Inhalation aerosols containing propellant gas such as hydrofluoroalkanes may
contain the compounds of the invention either in solution or in dispersed form. The
propellant-driven formulations may also contain other ingredients such as co-solvents,
stabilizers and optionally other excipients.

The propellant-free inhalable formulations comprising the compounds of the

invention may be in the form of solutions or suspensions in an aqueous, alcoholic or
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hydroalcoholic medium and they may be delivered by jet or ultrasonic nebulizers known
from the prior art or by soft-mist nebulizers such as Respimat®.

Further preferably the invention provides compounds of formula (I) and/or
pharmaceutical compositions thereof, for use via inhalatory route of administration
particularly in the prevention and /or treatment of asthma, chronic obstructive pulmonary
disease COPD, idiopathic pulmonary fibrosis (IPF), pulmonary hypertension (PH) and
specifically Pulmonary Arterial Hypertension (PAH), preferably in the prevention and /or
treatment of asthma, chronic obstructive pulmonary disease COPD, idiopathic pulmonary
fibrosis (IPF).

Further preferably the invention provides compounds of formula (I) and/or
pharmaceutical compositions thereof, for use via oral route of administration particularly
in the prevention and /or treatment of asthma, chronic obstructive pulmonary disease
COPD, idiopathic pulmonary fibrosis (IPF), pulmonary hypertension (PH) and
specifically Pulmonary Arterial Hypertension (PAH), preferably in the prevention and /or
treatment of pulmonary hypertension (PH) and specifically Pulmonary Arterial
Hypertension (PAH).

The compounds of the invention , regardless of the route of administration and
desease to be treated, can be administered as the sole active agent or in combination (i.e.
as co-therapeutic agents administered in fixed dose combination or in combined therapy
of separately formulated active ingredients) with other pharmaceutical active ingredients
selected from organic nitrates and NO donors; inhaled NO; stimulator of soluble
guanylate cyclase (sGC), prostaciclin analogue PGI2 and agonist of prostacyclin
receptors, compounds that inhibit the degradation of cyclic guanosine monophosphate
(cGMP) and/or cyclic adenosine monophosphate (cAMP), such as inhibitors of
phosphodiesterases (PDE) 1, 2, 3, 4 and/or 5, especially PDE 5 inhibitors; human
neutrophilic elastase inhibitors; compounds inhibiting the signal transduction cascade,
such as tyrosine kinase and/or serine/threonine kinase inhibitors; antithrombotic agents,
for example platelet aggregation inhibitors, anticoagulants or profibrinolytic substances;
active substances for lowering blood pressure, for example calcium antagonists,
angiotensin Il antagonists, ACE inhibitors, endothelin antagonists, renin inhibitors,
aldosterone synthase inhibitors, alpha receptor blockers, beta receptor blockers,

mineralocorticoid receptor antagonists; neutral endopeptidase inhibitor; osmotic agents;
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ENaC blockers; anti-inflammatories including corticosteroids and antagonists of
chemokine receptors; antihistamine drugs; anti-tussive drugs; antibiotics such as
macrolide and DNase drug substance and selective cleavage agents such as recombinant
human deoxyribonuclease I (rhDNase), agents that inhibit ALKS and/or ALK4
phosphorylation of Smad2 and Smad3; tryptophan hydroylase 1 (TPH1) inhibitors and
multi-kinase inhibitors, beta2-agonists, corticosteroids, anticholinergic or antimuscarinic
agents, mitogen-activated protein kinases (P38 MAP kinase) inhibitors, nuclear factor
kappa-B kinase subunit beta (IKK2) inhibitors, leukotriene modulators, non-steroidal
anti-inflammatory agents (NSAIDs), mucus regulators, mucolytics,
expectorant/mucokinetic modulators, peptide mucolytics, inhibitors of JAK, SYK
inhibitors, inhibitors of PI3Kdelta or PI3Kgamma and combinations thereof.

In a preferred embodiment, the compounds of the invention are dosed in
combination with phosphodiesterase V such as sildenatil, vardenafil and tadalafil; organic
nitrates and NO donors (for example sodium nitroprusside, nitroglycerin, isosorbide
mononitrate, isosorbide dinitrate, molsidomine or SIN-1 , and inhaled NO); synthetic
prostacyclin analogue PGI2 such as iloprost, treprostinil, epoprostenol and beraprost;
agonist of prostacyclin receptors such as selexipag and compounds of WO 2012/007539;
stimulator of soluble guanylate cyclase (sGC) like riociguat and tyrosine kinase like
imatinib, sorafenib and nilotinib and endothelin antagonist (for example macitentan,
bosentan, sitaxentan and ambrisentan).

In a further embodiment the compounds of the invention are dosed in combination
with beta2-agonists such as salbutamol, salmeterol, and vilanterol, corticosteroids such
as fluticasone propionate or furoate, flunisolide, mometasone furoate, rofleponide and
ciclesonide, dexametasone, anticholinergic or antimuscarinic agents such as ipratropium
bromide, oxytropium bromide, tiotropium bromide, oxybutynin, and combinations
thereof.

In a further embodiment the compounds of the invention are dosed in combination
with mitogen-activated protein kinases (P38 MAP kinase) inhibitors, nuclear factor
kappa-B kinase subunit beta (IKK2) inhibitors, leukotriene modulators, non-steroidal
anti-inflammatory agents (NSAIDs), mucus regulators, mucolytics,
expectorant/mucokinetic modulators, peptide mucolyticsinhibitors of JAK, SYK

inhibitors, inhibitors of PI3Kdelta or PI3Kgamma.
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The invention is also directed to a kit comprising the pharmaceutical compositions
of compounds of the invention alone or in combination with or in admixture with one or
more pharmaceutically acceptable carriers and/or excipients and a device which may be
a single- or multi-dose dry powder inhaler, a metered dose inhaler or a nebulizer.

The dosages of the compounds of the invention depend upon a variety of factors
including the particular disease to be treated, the severity of the symptoms, the route of
administration, the frequency of the dosage interval, the particular compound utilized, the
efficacy, toxicology profile, and pharmacokinetic profile of the compound.

Advantageously, the compounds of formula (I) can be administered for example, at
a dosage comprised between 0.001 and 10000 mg/day, preferably between 0.1 and 500
mg/day.

When the compounds of formula (I) are administered by inhalation route, they are
preferably given at a dosage comprised between 0.001 and 500 mg/day, preferably
between 0.1 and 100 mg/day.

A pharmaceutical composition comprising a compound of the invention suitable to
be administered by inhalation is in various respirable forms, such as inhalable powders
(DPI), propellant-containing metering aerosols (PMDI) or propellant-free inhalable
formulations (e.g. UDV).

The invention is also directed to a device comprising the pharmaceutical
composition comprising a compound according to the invention, which may be a single-
or multi-dose dry powder inhaler, a metered dose inhaler and a nebulizer particularly soft
mist nebulizer.

Although for the treatment of the diseases of the respiratory tract, the compounds
according to the invention can be administered by inhalation; they may be in some case
preferably be administered by the oral route.

When the compounds of formula (I) are administered by oral route, they are
preferably given at a dosage comprised from 0.001 mg to 100 mg per kg body weight of
a human, often 0.01 mg to about 50 mg per kg, for example 0.1 to 10 mg per kg, in single
or multiple doses per day.

A pharmaceutical composition comprising a compound of the invention suitable to
be administered by the oral route can be in various solid or liquid forms, such as tablets,

gelcaps, capsules, caplets, granules, lozenges and bulk powders or aqueous and non-



10

15

WO 2022/128853 35 PCT/EP2021/085380

aqueous solutions, emulsions, suspensions, syrups, and elixirs formulations.

The following examples illustrate the invention in more detail.

PREPARATION OF INTERMEDIATES AND EXAMPLES

General Experimental details

Chemical Names of the compounds were generated with Structure To Name
Enterprise 10.0 Cambridge Software or latest.

Purification by 'chromatography' or 'flash chromatography' refers to purification
using the Biotage SPI purification system or equivalent MPLC system using a pre-packed
polypropylene column containing unbounded activated silica with irregular particles with
average size of 50 um and nominal 60A porosity. When 'NH-silica' and 'C18-silica' are
specified, they refer respectively to aminopropyl chain bonded silica and octadecyl
carbon chain (C18)-bonded silica. Fractions containing the required product (identified
by TLC and/or LCMS analysis) were pooled and concentrated in vacuo or freeze-dried.

Where an Isolute® SCX-2 cartridge was used, ‘Isolute® SCX-2 cartridge’ refers to
a pre-packed polypropylene column containing a non-end-capped propylsulphonic acid

functionalised silica strong cation exchange sorbent.

LCMS Methods
Method 1

Instrumentation | Acquity H-Class (quaternary pump/PDA detector) + QDa Mass
Spectrometer

Column CSH C18 1.7um, 50 x 2.1mm at 40°C
Mobile Phase A | 0.1% Formic acid in water (v/v)

Mobile Phase B | 0.1% Formic acid in acetonitrile (v/v)

Flow 1.0 mL/min

Gradient Time (min) % A %B

Program 0.0 97 03
1.5 01 99
1.9 01 99
2.0 97 03
2.5 97 03

Detectors UV, diode array 190-400nm

MS ionisation method - Electrospray (positive/negative ion)
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Method 2
Instrumentation | Waters Acquity Classic + 996 PDA detector + Waters ZMD
Mass Spectrometer
Column CSH C18 1.7um, 50 x 2.1mm at 40°C
Mobile Phase A | 0.1% Formic acid in water (v/v)
Mobile Phase B | 0.1% Formic acid in acetonitrile (v/v)
Flow 1.0mL/min
Gradient Time (min) % A %B
Program 0.0 97 3
0.15 97 3
2.3 1 99
2.4 1 99
2.5 97 3
Detectors UV, diode array 190-400nm
MS ionisation method - Electrospray (positive/negative ion)
Method 3
Instrumentation | UPLC + Waters DAD + Waters SQD2, single quadrupole
UPLC-MS
Column HSS C18 1.8um 100 x 2. 1mm. (Plus guard cartridge),
maintained at 40°C
Mobile Phase A | 0.1% Formic acid in water (v/v)
Mobile Phase B | 0.1% Formic acid in acetonitrile (v/v)
Flow 0.4mL/min
Gradient Time (min) % A %B
Program 0.0 05 05
0.4 95 05
6.0 05 95
6.8 05 95
7.0 95 05
8.0 95 05
Detectors UV, diode array 210nm-400nm

MS ionisation method - Electrospray (positive/negative ion)
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Method 4
Instrumentation | UPLC + Waters DAD + Waters SQD2, single quadrupole
UPLC-MS
Column BEH Shield RP18 1.7um 100 x 2. 1mm. (Plus guard cartridge),
maintained at 40°C
Mobile Phase A | Aqueous 10mM ammonium hydrogen carbonate
Mobile Phase B | Acetonitrile
Flow 0.4mL/min
Gradient Time (min) % A %B
Program 0.0 05 05
0.4 95 05
6.0 05 95
6.8 05 95
7.0 95 05
8.0 95 05
Detectors UV, diode array 210nm-400nm
MS ionisation method - Electrospray (positive/negative ion)
Method 5
Instrumentation | Acquity 1-Class (quarternary pump/PDA detector) + Quattro
Micro Mass Spectrometer
Column BEH C18 1.7um, 100 x 2. 1mm, maintained at 40°C
Mobile Phase A | 0.1% Formic acid in water (v/v)
Mobile Phase B | 0.1% Formic acid in acetonitrile (v/v)
Flow 0.4mL/min
Gradient Time (min) % A %B
Program 0.0 05 05
0.4 95 05
6.0 05 95
6.8 05 95
7.0 95 05
8.0 95 05
Detectors UV, diode array 200-500nm

MS ionisation method - Electrospray (positive/negative ion)

PCT/EP2021/085380
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Method 6
Instrumentation | Acquity UPLC (binary pump/PDA detector) + QDa Mass
Spectrometer
Column CSH C18 1.7um, 50 x 2. 1mm, at 40°C
Mobile Phase A | 0.05% Formic acid (v/v) in 95/5 water/acetonitrile
Mobile Phase B | 0.05% Formic acid (v/v) in 5/95 water/acetonitrile
Flow 1.0 mL/min
Gradient Time (min) % A %B
Program 0.0 95 05
1.50 05 95
1.90 05 95
2.0 05 95
2.3 05 95
Detectors UV, diode array 200-500nm
MS ionisation method - Electrospray (positive/negative ion)
Method 7 and Method 8
Instrumentation | Shimadzu LCMS-2020 Single Quadrupole Liquid
Chromatograph Mass Spectromete
Column Aquity HSS C18 1.8um, 50 x 2. 1mm, at 25°C
Mobile Phase A | 0.1% Formic acid (v/v) in water
Mobile Phase B | 0.1% Formic acid (v/v) in acetonitrile
Flow 0.5 mL/min
Gradient Time (min) % A %B
Program 0.00 95 05
4.00 05 95
5.00 05 95
5.20 95 05
6.00 95 05
Detectors UV, 254 nm and 214 nm (method 13)
UV, 254 nm and 220 nm (method 14)
MS ionisation method - Electrospray (positive/negative ion)
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Method 9

Instrumentation | Shimadzu LCMS-2020 Single Quadrupole Liquid
Chromatograph Mass Spectrometer

Column Aquity HSS C18 1.8um, 50 x 2. 1mm, at 25°C
Mobile Phase A | 0.1% Formic acid (v/v) in water

Mobile Phase B | 0.1% Formic acid (v/v) in acetonitrile

Flow 0.5 mL/min

Gradient Time (min) % A %B

Program 0.00 95 05
10.00 05 95
10.50 05 95
11.00 95 05
12.00 95 05

Detectors UV, 254 nm and 214 nm

MS ionisation method - Electrospray (positive/negative ion)

Method 10
Instrumentation | Agilent Technologies 1260 Infinity IT with DAD detector /
Agilent Technologies InfinityLab LC/MSD
Column BEH C18 1.7um, 50 x 2. 1mm, at 25°C
Mobile Phase A | 0.05% Aqueous ammonium hydroxide (v/v)
Mobile Phase B | acetonitrile
Flow 0.5 mL/min
Gradient Time (min) % A %B
Program 0.00 80 20
5.00 70 30
5.60 70 30
5.90 05 95
7.10 05 95
7.50 80 20
9.00 80 20
Detectors UV, Diode array 190 — 400 nm
MS ionisation method - Electrospray (positive/negative ion)
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Method 11
Instrumentation | Acquity UPLC (binary pump/PDA detector) + QDa Mass
Spectrometer
Column CSH C18 1.7um, 50 x 2.1mm, at 40°C
Mobile Phase A | 0.05% Formic acid (v/v) in 95/5 water/acetonitrile
Mobile Phase B | 0.05% Formic acid (v/v) in 5/95 water/acetonitrile
Flow 1.0 mL/min
Gradient Time (min) % A %B
Program 0.0 05 05
3.50 05 95
3.90 05 95
4.00 05 95
4.3 05 95
Detectors UV, diode array 200-500nm
MS ionisation method - Electrospray (positive/negative ion)
Method 12
Instrumentation | Acquity UPLC (binary pump/PDA detector) + QDa Mass
Spectrometer
Column BEH C18 1.7um, 50 x 2. 1mm, at 40°C
Mobile Phase A | 0.05% Formic acid (v/v) in 95/5 water/acetonitrile
Mobile Phase B | 0.05% Formic acid (v/v) in 5/95 water/acetonitrile
Flow 1.0 mL/min
Gradient Time (min) % A %B
Program 0.0 95 05
1.50 05 95
1.90 05 95
2.0 05 95
2.3 05 95
Detectors UV, diode array 200-500nm

MS ionisation method - Electrospray (positive/negative ion)

PCT/EP2021/085380
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Method 13
Instrumentation | Acquity UPLC (binary pump/PDA detector) + QDa Mass
Spectrometer
Column CSH C18 1.7um, 50 x 2. 1mm, at 50°C
Mobile Phase A | Aqueous ammonmium formate (25mM) pH 3
Mobile Phase B | 0.1% Formic acid in acetonitrile
Flow 0.35 mL/min
Gradient Time (min) % A %B
Program 0.00 99 01
0.50 99 01
3.00 70 30
6.50 50 50
7.50 20 80
8.10 99 01
10.00 99 01
Detectors UV, diode array 200-500nm
MS ionisation method - Electrospray (positive/negative ion)
Method 14
Instrumentation | Acquity UPLC (binary pump/PDA detector) + QDa Mass
Spectrometer
Column Kinetex C8 1.7um, 50 x 2.1mm, at 40°C
Mobile Phase A | 0.05% Formic acid (v/v) in 95/5 water/acetonitrile
Mobile Phase B | 0.05% Formic acid in (v/v) 5/95 water/acetonitrile
Flow 1.0 mL/min
Gradient Time (min) % A %B
Program 0.0 05 05
1.50 05 95
1.90 05 95
2.0 05 95
2.3 05 95
Detectors UV, diode array 200-500nm

MS ionisation method - Electrospray (positive/negative ion)
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Method 15
Instrumentation | Acquity UPLC (binary pump/PDA detector) + QDa Mass
Spectrometer
Column Kinetex C8 1.7um, 50 x 2.1mm, at 40°C
Mobile Phase A | 0.05% Formic acid (v/v) in 95/5 water/acetonitrile
Mobile Phase B | 0.05% Formic acid (v/v) in 5/95 water/acetonitrile
Flow 1.0 mL/min
Gradient Time (min) % A %B
Program 0.0 95 05
3.50 05 95
3.90 05 95
4.00 05 95
4.3 05 95
Detectors UV, diode array 200-500nm
MS ionisation method - Electrospray (positive/negative ion)
Method 16
Instrumentation | Acquity H-Class (quaternary pump/PDA detector) + QDa
Mass Spectrometer
Column Acquity BEHC18 1.7um, 50 x 2. 1mm at 40°C
Mobile Phase A | 0.03% Aqueous ammonia (v/v) (7.66mM)
Mobile Phase B | 0.03% ammonia in Acetonitrile (v/v) (7.66mM)
Flow 0.8 mL/min
Gradient Time (min) % A %B
Program 0.0 97 3
1.5 3 97
2.3 3 97
2.4 97 3
2.5 97 3
Detectors UV, diode array 190-400nm

MS ionisation method - Electrospray (positive/negative ion)
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NMR Methods
NMR spectra were obtained on a Bruker Avance 400 MHz, Smm QNP probe H, C,

F, P, single Z gradient, two channel instrument running TopSpin 2.1, or on a Bruker
Avance III 400 MHz, Smm BBFO Plus probe, single Z gradient, two channel instrument
running TopSpin 3.0, or on a Varian Unity Inova 400 spectrometer with a 5 mm inverse
detection triple resonance probe operating at 400 MHz. Chemical shift are reported as 6
values in ppm relative to tetramethylsilane. Coupling constants (J values) are given in
hertz (Hz) and multiplicities are reported using the following abbreviation: s=singlet,

d=doublet, t=triplet, q=quartet, m=multiplet, br=broad, nd=not determined.

SFC Methods

Where compounds were purified using Supercritical Fluid Chromatography (SFC)
either a Waters Thar Prep100 preparative SFC system (P200 CO; pump, 2545 modifier
pump, 2998 UV/VIS detector, 2767 liquid handler with Stacked Injection Module) or a
Waters Thar Investigator semi preparative system (Waters Fluid Delivery Module, 2998
UV/VIS detector, Waters Fraction Collection Module) was used. The compounds were
purified using the column and conditions specified and fractions that contained the
desired product were concentrated by vacuum centrifugation.

The modifier used under basic conditions was diethyl amine (0.1% V/V). Alternate
modifiers such as formic acid (0.1% V/V), acetic acid (0.1% V/V), were used as an acidic

modifier.

MDAP Methods

Compounds were purified by reverse phase HPLC using a Waters Fractionlynx
preparative HPLC system (2525 pump, 2996/2998 UV/VIS detector, 2767 liquid handler)
or Gilson preparative HPLC system (322 pump, 155 UV/VIS detector, GX-281 liquid
handler) or equivalent system. Collection was triggered by a threshold absorbance value
at 260 nm and the presence of target molecular ion as observed under ESI conditions. The
fractions that contained the desired product were lyophilized. The specific details of the
conditions used, including the column, solvents, gradient and modifier (acidic or basic),
are provided for some examples and merely provided for assistance. When specific

conditions are not provided, they can be readily optimized by those skilled in the art.
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In the procedures that follow, some of the starting materials are identified through
an “Intermediate” or “Example” number with indications on step name. When reference
is made to the use of a “similar” or “analogous” procedure, as will be appreciated by those
skilled in the art, such a procedure may involve minor variations, for example reaction
temperature, reagent/solvent amount, reaction time, work-up conditions or
chromatographic purification conditions.

The stereochemistry of the compounds in the Examples, where indicated, has been
assigned on the assumption that absolute configuration at resolved stereogenic centers of
starting materials is maintained throughout any subsequent reaction conditions. All
solvents and commercial reagents were used as received. Where the preparation of
starting materials is not described, these are commercially available, known in the

literature, or readily obtainable by those skilled in the art using standard procedures.

Abbreviations

ACN (acetonitrile), BINAP (2,2'-Bis(diphenylphosphino)-1,1'-binaphthalene),
COMU ((1-Cyano-2-ethoxy-2-oxoethylidenaminooxy)dimethylamino-morpholino-
carbenium hexafluorophosphate), DCM (dichloromethane), DIPEA or DIEA (N-
Ethyldiisopropylamine), DMF (N,N-Dimethylformamide), DMSO (Dimethylsulfoxide),
dppf (1,1'-Ferrocenediyl-bis(diphenylphosphine)), EtOH (ethanol), EtOAc (ethyl
acetate), FA (Formic acid), HATU (1-[Bis(dimethylamino)methylene]-1H-1,2,3-
triazolo[4,5-b]pyridinium 3-oxid hexafluorophosphate, N-[(Dimethylamino)-1H-1,2,3-
triazolo-[4,5-b]pyridin-1-ylmethylene]-N-methylmethanaminium hexafluorophosphate
N-oxide), HPLC (High performance liquid chromatography), LCMS ( Liquid
chromatography — mass spectrometry), MDAP (Mass-directed auto-purification), MeOH
(methanol), Me-THF (2-Methyltetrahydrofuran), MTBE (methyl tert-butyl ether), NMP
(N-methylpyrrolidone), NMR (Nuclear magnetic resonance), Rt (Retention time), RT
(Room temperature), SCX (Strong cation exchange), TBTU (2-(1H-
Benzotriazole-1-yl)-1,1,3,3-tetramethylaminium tetrafluoroborate), TFA
(Trifluoroacetic acid), THF (Tetrahydrofuran), XPhos Pd G2 Chloro(2-
dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-
biphenyl)]palladium(II).
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PREPARATION OF INTERMEDIATES

Intermediate A1l

Step A
A3

tert-Butyl 4-(2-(((benzyloxvy)carbonylamino)ethyl)piperidine-1-carboxvlate

(Intermediate Al-a)

tert-Butyl 4-(2-aminoethyl)piperidine-1-carboxylate (0.3 g, 1.3 mmol) was
dissolved in DCM (4.0 mL), then benzyl (2,5-dioxopyrrolidin-1-yl) carbonate (0.33 g, 1.3
mmol) was added under stirring followed by triethylamine (0.18 mL, 1.3 mmol). The
solution was stirred at RT for 3 h. The reaction mixture was diluted with DCM (30 mL)
and the organic layer washed with saturated aqueous NH4Cl (50 mL), then saturated
aqueous NaHCOs3 (50 mL), dried over NaxSO4 and concentrated to dryness to give the
title compound (0.48g) that was used in the next step without further purification.

LCMS (Method 6): Rt = 1.22 min, m/z 385.1 [M+Na]"
Step B
(o] =
# ‘SX‘“%/\@
LY

Benzyl (2-(piperidin-4-vl)ethyl)carbamate (Intermediate A1-b)

Intermediate Al-a (0.48 g, 1.313 mmol) was dissolved in a mixture of DCM (15
mL)/ TFA (5 mL) at 0°C and the solution stirred at RT for 3 h. The reaction mixture was
dried under reduced pressure and the crude purified on an Isolute® SCX-2 cartridge to
give the title compound (0.36 g).

LCMS (Method 6): Rt =0.41 min, m/z 263.0 [M+H]"

Step C
QQNND\/\Q‘“/\@

Benzyl (2-(1-(oxetan-3-yl)piperidin-4-yl)ethyl)carbamate (Intermediate Al-c)
Intermediate A1-b (0.20 g, 0.76 mmol) and oxetan-3-one (0.055 g, 0.76 mmol) in
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DCM (10 mL) was stirred at RT for 15 min, then sodium triacetoxyborohydride (0.24 g,
1.14 mmol) was added in one portion. The solution was stirred at RT for 4 h, then diluted
with DCM, and the organic phase washed with saturated aqueous NaHCOj3, dried over
Na>SO4 concentrated to dryness and purified through an Isolute® SCX-2 cartridge to give
the title compound (0.24 g).

LCMS (Method 6): Rt = 0.43 min, m/z 319.3 [M+H]"

G&“%Q\/‘Nﬁz

2-(1-(Oxetan-3-yl)piperidin-4-yl)ethan-1-amine (Intermediate A1)
Intermediate Al-c (0.10 g, 0.31 mmol), acetic acid (0.019 g, 0.31 mmol) and Pd/C
(0.100 g, 0.942 mmol) in EtOH (5 mL) was degassed under vacuum/H; cycles (3 times),

Step D

then hydrogenated at RT for 4 h. The reaction mixture was filtered and evaporated to
dryness to give the title compound (0.058 g) that was used in the next step without further
purification.

LCMS (Method 6): Rt = 0.12 min, m/z 185.3 [M+H]"

Intermediate A2

Step A
g, ol OH
O~

(5-Methyl-4.5,6.7-tetrahvdrothiazolo|5.4-c]pyridin-2-yl)methanol

(Intermediate A2-a)

To a 0°C cooled suspension of 5S-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridine-
2-carboxylic acid hydrochloride (0.2 g, 0.85 mmol) in THF (5 mL), lithium aluminium
hydride solution in THF (1.0 mL, 1.00 mmol) was added dropwise and stirring was
continued at RT for 1 h. The reaction was quenched by the addition of saturated aqueous
NazSOs, the mixture filtered, dried over Na,SO4 and concentrated to dryness to give the
title compound (0.125 g).

LCMS (Method 6): Rt = 0.13 min, m/z 185.0 [M+H]"
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Step B
Sy g ° My
1@ ¥y

2-(Azidomethyl)-S-methyl-4,5.6,7-tetrahydrothiazolo[S.4-c]pyridine
(Intermediate A2-b)
Intermediate A2-a (0.125 g, 0.68 mmol), diphenyl phosphorazidate (0.146 mL, 0.68

mmol) and 1,8-diazabicyclo[5.4.0Jundec-7-ene (0.101 mL, 0.68 mmol) were dissolved in
anhydrous THF (5 mL) and the resulting solution heated at 90°C under microwave
irradiation for 1 h. The reaction mixture was evaporated to dryness and purified on NH-
silica by elution with 0-10% MeOH in DCM to give the title compound (80 mg).

LCMS (Method 6): Rt =0.14 min, m/z 210.0 [M+H]"

Step C
L

(5-Methyl-4.5.6.7-tetrahvdrothiazolo|5.4-c]pyridin-2-yl)methanamine
(Intermediate A2)

Intermediate A2-b (0.08 g, 0.38 mmol) was dissolved in a mixture of THF (5 mL)
and water (0.5 mL), then triphenylphosphine (0.301 g, 1.15 mmol) was added and the
solution was refluxed for 2 h. The mixture was dried under reduced pressure and purified
on an Isolute® SCX-2 cartridge to give the title compound (15 mg).

LCMS (Method 6): Rt =0.10 min, m/z 184.0 [M+H]"

Intermediate A3

Step A

(2-Methylisoindolin-5-yl)methanol (Intermediate A3-a)

Intermediate A3-a was prepared using a procedure similar to that used for the
synthesis of intermediate A2-a by replacing 5-methyl-4,5,6,7-tetrahydrothiazolo[5,4-
c]pyridine-2-carboxylic acid hydrochloride of step a with methyl 2-methylisoindoline-5-

carboxylate.
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LCMS (Method 6): Rt =0.13 min, m/z 164.0 [M+H]"

5-(Azidomethyl)-2-methvlisoindoline (Intermediate A3-b)

Step B

Intermediate A3-b was prepared using a procedure similar to that used for the
synthesis of intermediate A2-b by replacing intermediate A2-a of sfep b with intermediate
A3-a.

LCMS (Method 6): Rt = 0.20 min, m/z 189.1 [M+H]"

Step C

-

LM

(2-Methylisoindolin-5-yl)methanamine (Intermediate A3)

Intermediate A3 was prepared using a procedure similar to that used for the
synthesis of intermediate A2 by replacing intermediate A2-b of sfep ¢ with intermediate
A3-b.

LCMS (Method 6): Rt = 0.10 min, m/z 163.0 [M+H]"

Intermediate A4

Step A

B o
[ J >4
ng}g&i

"\

Ethvyl 5-(2-hydroxyethvl)-4.5.6,7-tetrahvdrothiazolo|5.4-c]pyridine-2-

carboxvlate (Intermediate A4-a)

Ethyl 4,5,6,7-tetrahydrothiazolo[5,4-c]pyridine-2-carboxylate (150 mg, 0.707
mmol) and cesium carbonate (691 mg, 2.120 mmol) were dissolved in acetonitrile (6 mL)
and reacted for 10 min before addition of potassium iodide (58.7 mg, 0.353 mmol) and
2-bromoethanol (0.201 mL, 1.413 mmol). The reaction mixture was stirred for 7 h at

75°C, then filtered and evaporated to dryness. The resulting crude material was purified
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by flash chromatography on NH-silica by eluting with 0-10% MeOH in DCM.
Appropriate fractions were evaporated to give the desired product (167 mg).

LCMS (Method 6): Rt = 0.16 min, m/z 257.0 [M+H]"
Step B

B i
R
Mi)*’”‘w"gﬁ O L’

Lithium 5-(2-hvdroxyethvl)-4.5.6,7-tetrahydrothiazolo[5.4-c]pyridine-2-

carboxvlate (Intermediate A4)

Intermediate A4-b was dissolved in THF (2.5 mL) and water (2.5 mL) then lithium

hydroxide (78 mg) was added and the mixture stirred for 1 h at RT. The solvent was
evaporated under vacuum to give the title compound (265 mg).

LCMS (Method 6): Rt =0.14 min, m/z 228.8 [M+H]"

Intermediate AS

Step A

Methyl 1-(2-(dimethvlamino)ethyl)-1H-indazole-5-carboxvlate (Intermediate
AS5-a

To a solution of methyl 1H-indazole-5-carboxylate (250 mg, 1.419 mmol) and N,N-
dimethylethanolamine (0.289 mL, 2.84 mmol) in toluene (6 mL) was added 2-
(trimethylphosphoranylidene)acetonitrile solution 0.5 M in THF (5.68 mL, 2.84 mmol).
The reaction mixture was stirred at 110°C for 18 h. The solvent was evaporated under
vacuum and then the crude was taken in EtOAc and washed with saturated aqueous
NaHCO:s solution. The organic phase was evaporated under vacuum and purified by flash
chromatography on NH-silica by eluting with 1/1 heptane/EtOAc + 1% triethylamine.
Appropriate fractions were pooled and dried to give the title compound (249 mg).

LCMS (Method 6): Rt = 0.36 min, m/z 248.2 [M+H]"
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Step B

wnlid
*

Lithium 1-(2-(dimethylamino)ethyl)-1H-indazole-5-carboxvylate (Intermediate

A5)

Intermediate AS-a (249 mg, 1.01 mmol) was dissolved in MeOH (2.5 mL) and
water (2.5 mL) then lithium hydroxide (36.2 mg, 1.510 mmol) was added in one portion
and the mixture stirred for 1 h at RT. Solvent was evaporated under vacuum to give the
desired product (200 mg) that was used in the next step without further elaboration.

LCMS (Method 6): Rt =0.16 min, m/z 234.2 [M+H]"

Intermediate A6

Lithium 1-(1-methylpiperidin-4-y1)-1H-indazole-5-carboxvlate (Intermediate

A6)

Intermediate A6 was prepared using a procedure similar to that used for the
synthesis of intermediate A-5 by replacing N ,N-dimethylethanolamine with 1-
methylpiperidin-4-ol.

LCMS (Method 6): Rt = 0.39 min, m/z 260.0 [M+H]"

Intermediate A7

Step A

&0

Methyl 1-(2-morpholinoethyl)-1H-indazole-5-carboxvlate (Intermediate A7-




WO 2022/128853 51 PCT/EP2021/085380

a)
Methyl 1H-indazole-5-carboxylate (500 mg, 2.84 mmol) and potassium carbonate
(1.18 g, 8.51 mmol) were mixed in DMF (10 mL) and stirred at RT for 20 min, then 4-(2
chloroethyl)morpholine hydrochloride (1.205 mL, 5.68 mmol) was added. The reaction
5  mixture was stirred at 70°C for 24 h. The mixture was diluted with EtOAc (10 mL) and
washed with saturated aqueous NaHCOs solution (10 mL). The aqueous phase was
extracted with EtOAc (2 x 10 mL). The combined organic phases were evaporated under
vacuum. The resulting crude material was purified by flash chromatography on NH-silica
by eluting with 0-50% EtOAc in hexane. Appropriate fractions were combined and dried
10 to give the desired product (325 mg).
LCMS (Method 6): Rt = 0.38 min, m/z 290.0 [M+H]"

Step B

»

Lithium 1-(2-morpholinoethyl)-1H-indazole-5-carboxylate (Intermediate A7)

15 Intermediate A7 was prepared from intermediate A7-a using a procedure similar
to that used in step b for the synthesis of intermediate AS from intermediate A5-a.

LCMS (Method 6): Rt = 0.21 min, m/z 275.9 [M+H]"

Intermediate A8
0
Sj/u\(_) L
s
20 Lithium 5-(pyrrolidin-1-vimethylthiazole-2-carboxvlate (Intermediate A8)

Intermediate A8 was prepared using a procedure similar to that used for the
synthesis of intermediate A7 by replacing in step a respectively the 4-(2-chloroethyl)
morpholine hydrochloride with ethyl 5-(bromomethyl)thiazole-2-carboxylate and methyl
1H-indazole-5-carboxylate with pyrrolidine.

25 LCMS (Method 6): Rt =0.14 min, m/z 213.0 [M+H]"
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Intermediate B

Step A
Z o)
Na | J
Cl

4-Chlorofuro|3.2-c]pyridine (Intermediate B-a)

A mixture of furo[3,2-c]pyridin-4-ol (70.4 g, 0.52 mol) in phosphoryl trichloride
(430 mL) was heated at reflux for 1 h. Phosphoryl trichloride was distilled off, the residue
poured into ice/water and neutralized to pH~6 with aqueous saturated NaHCQOs3. The
aqueous phase was extracted twice with DCM, then the organic layer was washed with
saturated aqueous NaCl and evaporated to dryness. The crude material was purified by
column chromatography on silica gel eluting with EtOAc-hexane to give the title
compound (72.8 g).

LCMS (Method 7): Rt =2.71 min, m/z 153.9 [M+H]"

= @]

Furo|3.2-c]pyridin-4-amine (Intermediate B-b)

Step B

A solution of intermediate B-a (72.8 g, 0.47 mol) in dry toluene (730 mL) was
purged with argon over 20 min, then racemic BINAP (17.72 g, 0.028 mol),
tris(dibenzylideneacetone)dipalladium(0) (8.69 g, 0.0095 mol) and potassium tert-
butoxide (74.50 g, 0.66 mol) were added. After addition of benzophenone imine (95.5
mL, 0.57 mol), the mixture was heated at 90°C for 1.5 h. The reaction mixture was cooled
to RT, diluted with THF and filtered through a pad of diatomaceous earth followed by
washing with THF and diethyl ether. The combined filtrate was evaporated and the
residue taken into MeOH (260 mL) and added dropwise to a solution of hydroxylamine
hydrochloride (98.87 g, 1.42 mol) in MeOH (1200 mL) which had previously been
neutralized in an ice bath with NaOH (56.91 g, 1.42 mol). The reaction mixture was
stirred at RT for 1 h and evaporated to dryness. The crude material was purified by
chromatography on silica by eluting with 10-100% EtOAc in hexane to give a solid that
was further purified by trituration and filtration in a mixture of MTBE and DCM. A
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second purification by chromatography on silica by eluting with 0-10% MeOH in DCM
afforded the pure title compound (45.1 g).
LCMS (Method 8): Rt = 0.83 min, m/z 135.0 [M+H]"

Step C
Na
NH->

2.3-dihydrofuro[3.2-c|pyridin-4-amine (Intermediate B-c)
Intermediate B-b (44.1 g, 0.33 mol) was dissolved in MeOH (530 mL) and acetic
acid (56.4 mL), then 10% Pd/C (50% wet, 17.74 g) was added and the reaction mixture

purged with argon before being hydrogenated at a pressure of 10 bar of H» at 50°C under
vigorous stirring. After 20 h a further half equivalent of 10% Pd/C (50% wet) and further
3 h of hydrogenation were needed in order to achieve full conversion. The reaction
mixture was filtered and washed with MeOH. The combined filtrate was evaporated and
the residue partitioned between EtOAc¢ (500 mL) and water (500 mL). The aqueous layer
was washed with further EtOAc (300 mL), neutralized with solid NaHCOs3 and saturated
with NaCl. This aqueous mixture was extracted with DCM (8 x 300 mL) and the
combined organic layers washed with saturated aqueous NaCl (800 mL), dried over
Na»SOj4 and evaporated to afford the title compound (24.57 g).
LCMS (Method 9): Rt = 0.81 min, m/z 137.1 [M+H]"

Step D
Br
= 0]
N )
NH,

7-bromo-2.3-dihydrofuro[3.2-c]pyridin-4-amine (Intermediate B)
Intermediate B-c (24.57 g, 0.180 mol) was dissolved in ACN (1230 mL) and then
a solution of N-bromosuccinimide (35.33 g, 0.198 mol) in ACN (490 mL) was added

dropwise over 3 h at -10°C in darkness. The reaction was quenched with aqueous
saturated NaHCO3 (500 mL), water (500 mL), EtOAc (1000 mL) and aqueous 5% NaCl

(500 mL). The resulting organic and aqueous phases were separated, and the aqueous
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layer further washed with EtOAc (1000 mL). The combined organic layers were washed
with aqueous 5% NaCl (7 x 2000 mL) and concentrated to dryness. The residual solid
was treated with a mixture of EtOAc (500 mL) and water (200 mL), placed in a sonic
bath for some minutes and acidified with aqueous 10% KHSO4 (300 mL). The solid that
appeared was collected by filtration. The biphasic filtrate was partitioned and the organic
layer washed twice with aqueous 10% KHSO4 (200 mL each). The combined aqueous
layer was washed with EtOAc (3 x 500 mL) and mixed with the previous collected solid.
The resulting aqueous mixture was neutralized to pH7 with NaHCOs3 and extracted with
EtOAc (3 x 1000 mL). The combined organic phase was washed with saturated aqueous
NaCl (500 mL), dried over anhydrous MgSQO4, and concentrated to give the title
compound as a solid (27.1 g).
LCMS (Method 10): Rt = 1.69 min, m/z 215.0/217.0 [M+H]*

Intermediate C1

Methvl 3-(((7-bromo-2,3-dihydrofuro|3.2-c]pyridin-4-

yvllamino)methyl)benzoate (Intermediate C1)

Intermediate B (15.6 g, 0.074 mol) and methyl 3-formylbenzoate (18.1g, 0.11 mol)
were dissolved in anhydrous DCM (470 mL) with molecular sieves and kept under an
inert atmosphere. After 10 min, chloro(triisopropoxy)titanium(IV) (35.4 mL, 0.148 mol)
was added dropwise and the resulting mixture stirred at RT over 2.5 h. Sodium
triacetoxyborohydride (31.4g, 0.148 mol) followed by acetic acid (8.5 mL, 0.148 mol)
were added and the mixture stirred at RT overnight. The reaction mixture was quenched
with methanol and the solvents were evaporated. The residue was dissolved in EtOAc
and aqueous saturated NaHCOs solution. After being stirred for 15 min, the mixture was
filtered through a thin pad of diatomaceous earth and washed with EtOAc. The combined
filtrate was collected and organic-aqueous phases were separated. The organic layer was

dried over Na;SOs and evaporated. The crude material was purified by chromatography
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on silica by eluting with 20% - 40% EtOAc in hexane to give the title compound (19.3

g).
LCMS (Method 6): Rt = 0.85 min, m/z 362.9/364.9 [M+H]"

Intermediate C2

The following intermediate was prepared using a procedure similar to that used for
the synthesis of intermediate C1 by replacing methyl 3-formylbenzoate with the starting

material given in the table.

Structure Starting material LC-MS
Br
N Rt = 0.87 min, m/z 420.2 / 422.4
tert-butyl (3- ' N ' '
2 i formylphenyl)carbamate [M+H]" (Method 6)
S
O)]\N
H
Intermediate D1
Br
-0,
Na |
HN
HO
o)

3-(((7-Bromo-2.3-dihydrofuro|3.2-c]pyridin-4-yl)amino)methyl)benzoic acid

(Intermediate D1)

A solution of intermediate Cl1 (100 mg, 027 mmol), lithium hydroxide
monohydrate (0.035 g, 0.83 mmol) in THF (1 mL), MeOH (1 mL) and water (2 mL) was
stirred at RT for 1.5 h. The resulting mixture was diluted with water and extracted with
EtOAc. The pH of the aqueous phase was adjusted to pH ~2-3 with aqueous 1M HCI.
The organic layer was dried over Na;SO4 and evaporated in vacuo to give the product as
a solid (89 mg).

LCMS (Method 1): Rt = 0.81 min, m/z 348.9/350.9 [M+H]"

Intermediate D2
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N-(3-Aminobenzyl)-7-bromo-2.3-dihydrofuro|3.2-c]pyridin-4-amine

(Intermediate D2)

Intermediate C2 (800 mg) was dissolved in acetonitrile (6 mL) and then added with
5 aqueous HCI 12 M. The solution was stirred at RT and after 1 h a precipitate appeared.
The solid was collected by filtration to give the title compound (550 mg).
LCMS (Method 6): Rt = 0.38 min, m/z 320.0/322.0 [M+H]"

Intermediate E1

Z O,
Na |
HN
H
_N
o)
10 3-(((7-Bromo-2.3-dihydrofuro|3.2-c]pvridin-4-yl)amino)methyl)-N-

methvlbenzamide (Intermediate E1)

A mixture of Intermediate D1 (40 mg, 0.12 mmol), methylamine hydrochloride (23
mg, 0.35 mmol), TBTU (150 mg, 0.46 mmol) and N,N-diisopropylethylamine (0.12 mL,
0.69 mmol) in DCM (4 mL) was stirred at RT for 18 h. The resulting mixture was diluted
15  with water and extracted with DCM. The organic layer was dried over sodium sulphate
and evaporated in vacuo. The residue, diluted with MeOH, was passed down an Isolute®
SCX-2 cartridge eluting with MeOH and then 2M methanolic ammonia. The solution was
concentrated in vacuo to give the desired product (29 mg).
LCMS (Method 1): Rt = 0.73 min, m/z 362.0/364.0 [M+H]"
20
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Intermediate E2
Br
Y

Nz
HN

s__N

(S

HN N O
o)
7<—\<°
tert-Butyl (2-(3-(((7-bromo-2.3-dihydrofuro|3.2-c]pyridin-4-yl)amino)-

methvl)benzamido)-4.5.6,7-tetrahyvdrobenzo|d]thiazol-6-vl)carbamate

(Intermediate E2)

Diisopropylethylamine (1.0 mL, 6.0 mmol) was added to a stirred solution of 3-
(((7-bromo-2,3-dihydrofuro[3,2-c]pyridin-4-yl)Jamino)methyl)benzoic acid (700 mg, 2.0
mmol), tert-butyl (2-amino-4,5,6,7-tetrahydrobenzo[d]thiazol-6-yl)carbamate (540 mg,
2.0 mmol) and TBTU (837 mg, 2.61 mmol) in DMF (12 mL). The mixture was stirred at
RT for 6 h then allowed to stand for 16 h. The mixture was diluted with EtOAc¢ (25 mL)
and the solution was washed with water (25 mL). The aqueous phase was extracted with
EtOAc (25 mL). The combined organic phase was washed with aqueous saturated NaCl
(2 x 25 mL), dried (Na2SO4) and concentrated under reduced pressure. The residue was
taken into DCM and loaded onto an Isolute® SCX-2 column, washed with DCM then 2:1
DCM:MeOH, after eluted with 2:1 DCM:2M methanolic ammonia and concentrated
under reduced pressure. The residue was taken into DCM and purified by flash
chromatography on a Si column eluting with 0-50% EtOAc in DCM then with 100%
EtOAc to afford the desired product as a fawn foam (775 mg).

LCMS (Method 2): Rt =1.46 min, m/z 600.0/601.9 [M+H]"

Intermediate E3
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3-(((7-Bromo-2.3-dihydrofuro]|3.2-c|pvridin-4-yl)amino)methyl)-N-(pvridin-

4-ylmethyl)benzamide (Intermediate E3)

Intermediate C1 (250 mg, 0.688 mmol), pyridin-4-ylmethanamine (0.210 mL,

2.065 mmol) and bis(trimethylaluminum) 1,4 diazabicyclo[2.2.2]octane adduct (529 mg,

5  2.065 mmol) were dissolved in THF (6 mL) and the mixture purged with nitrogen. The

resulting mixture was heated under microwave irradiation at 120°C for 30 min. The

reaction mixture was quenched with water, extracted with DCM and the organic phase

evaporated under vacuum. The resulting crude was purified by flash chromatography on

C18-silica by eluting with 0-20% B in A (A: water/acetonitrile 95/5 + 0.1% HCOOH, B:

10 acetonitrile/water 95/5 + 0.1% HCOOH). The appropriate fractions were pooled and

evaporated to afford the title compound (164 mg).

LCMS (Method 6): Rt =0.39 min, m/z 439.1/441.1 [M+H]"

Intermediate E4
Br
Y
Nz

HN

H

N

A
15 N-(1-Benzyvlpiperidin-4-v1)-3-(({(7-bromo-2.3-dihvdrofuro[3.2-c]pyridin-4-

yvllamino)methylbenzamide (Intermediate E4)

Intermediate E4 was prepared using a similar procedure to that previously described
for intermediate E3 by replacing pyridin-4-ylmethanamine with 1-benzylpiperidin-4-
amine.

20 LCMS (Method 6): Rt =0.51 min, m/z 521.2/523.1 [M+H]"
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Intermediate ES

N-(3-(((7-Bromo-2.3-dihvdrofuro|3.2-c]pyridin-4-vl)amino)methyl)phenyl)-3-

((dimethylamino)methyl)benzamide (Intermediate ES)

3-((Dimethylamino)methyl)benzoic acid hydrochloride (98 mg, 0.454 mmol) and
COMU (0.133 mL, 0.273 mmol) were dissolved in anhydrous DCM (5 mL) and stirred
for 10 min, then intermediate D2 (8 1mg, 0.23 mmol) and DIEA (0.158 mL, 0.908 mmol)
were added and the mixture stirred for 2 h at RT. The reaction mixture was diluted with
DCM and the organic phase washed twice with saturated aqueous NaHCO; and
evaporated under vacuum. The crude product was purified by flash chromatography on
silica by eluting with 0-30% of 80/20 DCM/MeOH (+ 1% triethylamine) in DCM.
Appropriate fractions were combined and evaporated under vacuum to give the desired
product (115 mg).

LCMS (Method 6): Rt =0.42 min, m/z 481.0/483.0 [M+H]"

Intermediate E6

N-(3-(((7-Bromo-2.3-dihvdrofuro|3.2-c]pyridin-4-vl)amino)methyl)phenyl)-2-

phenylacetamide (Intermediate E6)

2-Phenylacetic acid (112 mg, 0.82 mmol) and COMU (0.240 mg, 0.49 mmol) were
dissolved in DCM (4 mL) and reacted for 10 min at RT, then intermediate D2 (150 mg,
0.41mmol) and DIEA (0.143 mL, 0.819 mmol) were added. The reaction was stirred for

2 h at RT. The reaction mixture diluted with DCM, washed twice with saturated aqueous

NaHCOs and evaporated. The resulting crude was purified by flash chromatography on
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C18-silica by eluting with 0-10% B in A (A: water/acetonitrile 95/5 + 0.1% HCOOH, B:
acetonitrile/water 95/5 + 0.1% HCOOH) to give the desired product (126 mg).
LCMS (Method 6): Rt =0.81 min, m/z 438.0/440.0 [M+H]"

Intermediate F

(9

N—N
{ =

SO
Nz

NH;

7-(1-(Tetrahydro-2H-pyran-2-vl)-1H-pyrazol-4-y1)-2.3-dihvdrofuro[3.2-

¢|pyridin-4-amine (Intermediate F)

Intermediate B (1.80 g, 8.4 mmol), 1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazole-4-
boronic acid (3.03 g, 11 mmol), and cesium carbonate (8.18 g, 25 mmol) were mixed in
DMF (72 mL) and water (36 mL). The reaction was purged with argon for 10 min, then
tetrakis(triphenylphosphine)palladium(0) (0.97 g, 0.8 mmol) was added and the reaction
mixture heated at 70°C overnight. The reaction was allowed to cool to RT, diluted with
water (72 mL) and extracted with EtOAc (5 x 250 mL). The combined organic layers
were washed with saturated aqueous NaCl (505 mL) and concentrated to dryness. The
crude was purified on silica by eluting with 0-8% MeOH in DCM to afford the title
compound (1.13 g).

LCMS (Method 6): Rt =0.41 min, m/z 287.2 [M+H]"

Intermediate G

Step A
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Methvyl 3-(((7-(1-(tetrahydro-2H-pyran-2-vl)-1H-pvrazol-4-vl)-2,3-

dihvdrofuro|3.2-c]pyridin-4-yl)amino)methyl)benzoate (Intermediate G-a)
Intermediate C1 (0.9 g, 2,478 mmol), 1-(tetrahydro-2H-pyran-2-yl)-4-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (1.378 g, 4.96 mmol) and potassium
phosphate tribasic (1.578 g, 7.43 mmol) were dissolved in a mixture of THF (10 mL) and
water (10 mL). The mixture was purged with argon for 10 min, then chloro(2-
dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-
iphenyl)]palladium(II) (0.292 g, 0.372 mmol) was added and the reaction stirred at RT
for 6 h. The mixture was diluted with water (30 mL) and extracted with THF (3 x 25 mL).
The organic phase was dried over Na>SO4 and concentrated to dryness. The crude was
purified by flash chromatography on silica by eluting with 0-10% MeOH in DCM to
afford the desired product (1.08 g).
LCMS (Method 6): Rt =0.69 min, m/z 435.3 [M+H]"

Step B
N—NH
! P
D
N. =z
HN

3-(((7-(1H-Pyrazol-4-y1)-2.3-dihyvdrofuro|3.2-c]pvyridin-4-

vllamino)methylbenzoic acid (Intermediate G)

Intermediate G-a (1.26 g, 2.90 mmol) was suspended in aqueous 6M HCI (35 mL,
0.435 mmol). The mixture was heated at 90 °C for 30 min and then evaporated to dryness
to afford the title compound (1.26 g) that was used in the next steps without further
purifications.

LCMS (Method 6): Rt =0.46 min, m/z 337.2 [M+H]"
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Intermediate H1

Step A

ot
A<

tert-Butyl  (2-(3-(((7-(1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-yl)-2.3-di-

hydrofuro[3.2-c]pyridin-4-yl)amino)methyl)benzamido)-4.5.6.7-

tetrahyvdrobenzo[d]-thiazol-6-vl)carbamate (Intermediate H1-a)

Chloro(2-dicyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-
1,1'-diphenyl)]palladium(Il) (59 mg, 0.075 mmol) was added to a mixture of intermediate
E2 (300 mg 0.5 mmol), potassium phosphate tribasic (318 mg, 1.5 mmol), 1-
(tetrahydropyran-2-yl)-1H-pyrazole-4-boronic acid pinacol ester (278 mg, 1.0 mmol) in
THF (2.0 mL) and water (2 mL) which had been degassed with argon. The mixture was
heated at 80°C for 1 h in a microwave reactor. The cold mixture was diluted with EtOAc
(15 mL) and washed with water (10 mL). The aqueous phase was extracted with EtOAc
(2 x 10 mL). The combined organic phase was dried (Na2SO4) and concentrated in vacuo.
The residue was purified by flash chromatography on silica by eluting sequentially with
DCM, 20% EtOAc in DCM, 50% EtOAc in DCM and EtOAc to afford the desired
product (307 mg).

LCMS (Method 2): Rt =1.26 min, m/z 672.3 [M+H]"
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Step B
HN-N
\\
Y ©
N~
HN
H
s_ _N

3-(((7-(1H-Pyrazol-4-y1)-2.3-dihvdrofuro|3.2-c]pvridin-4-yl)amino)methyl)-
N-(6-amino-4,5.6.7-tetrahvdrobenzo|d]thiazol-2-yl)benzamide (Intermediate H1)

A solution of intermediate H1-a (305 mg, 0.45 mmol), in 1.25M hydrogen chloride
solution in MeOH (10 mL), was stirred for 1.25 h, then treated with 12M aqueous
hydrochloric acid (2.0 mL). The resulting mixture was stirred for 2.5 h then a further
aliquot of 12M aqueous hydrochloric acid (1.0 mL) was added. The mixture was stirred
for a further 3 h then concentrated in vacuo. The residue was taken into MeOH (30 mL)
and the solution was filtered through an Isolute® SCX-2 cartridge. The cartridge was
washed with MeOH then eluted with 20% 2M methanolic ammonia in DCM.
Concentration of the basic fractions afforded the desired product (150 mg).

LCMS (Method 2): Rt = 0.63 min, m/z 488.0 [M+H]"

Intermediate 11 to I3

The following intermediates were prepared using a procedure similar to that used
for the synthesis of intermediate C1 by replacing respectively intermediate B with

intermediate F and methyl 3-formylbenzoate with starting material given into the table.

Structure Starting material LC-MS
®
N-N
(A
Y0 Rt = 0.44 min, m/z 422.2 [M+H]*
I N s 3-nitrobenzaldehyde (Method 6)
HN
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o
N-N
(s
D D © 4-fluoro-3- Rt = 0.63 min, m/z 439.7 [M+H]"
N nitrobenzaldehyde (Method 6)
HN
02N
F
0
N-N
(s
3 s N-(3- Rt = 0.56 min, m/z 448.3 [M+H]"
N acetylphenyl)acetamide (Method 6)
HN
Ay
H

Intermediate J1

|
z

N-(3-Aminobenzyl)-7-(1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazol-4-vl)-2,3-

dihydrofuro[3.2-c]pyridin-4-amine (Intermediate J1)
Intermediate I1 (330 mg, 0.783 mmol) was dissolved in ethanol (7.5 mL) then Pd/C

5% wet (667 mg, 0.313 mmol) was added and the reaction stirred under a blanket of
hydrogen for 1 h. The reaction mixture was filtered and the solvent evaporated under
vacuum to give the title compound (178 mg) which was used in next steps without further

purifications.

LCMS (Method 6): Rt = 0.44 min, m/z 392.0 [M+H]"
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Intermediate J2

=z
ne

Z—
\ 7

H

z

HoN

N-(3-Amino-4-fluorobenzyl)-7-(1-(tetrahvdro-2H-pyran-2-vl)-1H-pvrazol-4-

y1)-2.3-dihydrofuro|3.2-c]pyridin-4-amine (Intermediate J2)

5 Intermediate J2 was prepared from intermediate 12 using a procedure similar to
that used for the synthesis of intermediate J1 from intermediate I1.

LCMS (Method 6): Rt =0.55 min, m/z 410.0 [M+H]"

Intermediate K1

10 4-((Dimethylamino)methvyl)-N-(3-(((7-(1-(tetrahvdro-2H-pyran-2-vyl)-1H-

pyrazol-4-yl)-2.3-dihvdrofuro[3.2-c]pyridin-4-yl)amino)methyl)phenvl)benzamide

(Intermediate K1)

4-((Dimethylamino)methyl)benzoic acid hydrochloride (55.1 mg, 0.26 mmol),

DIEA (0.140 mL, 0.51 mmol) and HATU (116 mg, 0.31 mmol) were dissolved in

15 anhydrous DCM (4 mL) and reacted for 10 min, then intermediate J1 (50 mg, 0.128
mmol) was added and the reaction mixture stirred for 1 h at RT. The reaction mixture was
diluted with DCM and washed with water (2 x 2.5 mL). The organic layer was dried under
vacuum and the residue purified by flash chromatography on NH-silica by eluting with
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0-10% MeOH in DCM. Appropriate fractions were combined and evaporated under

vacuum to give the desired compound (16 mg).

LCMS (Method 6): Rt =0.41 min, m/z 553.0 [M+H]"

Intermediate K2 to K14

The following intermediates were prepared using a procedure similar to that used

for the synthesis of intermediate K1 by replacing intermediate J1 and 4-
((dimethylamino)methyl)benzoic acid hydrochloride with the starting materials given the

table below.

Structure Starting material LC-MS
2
N—N
$
N0 Intermediate J1
N | and 5-methyl-
K2 4.56,7- Rt = 0.76 min, m/z 572.3
HN tetrahydrothiazolo [M+H]" (Method 15)
o } [4,5-c]pyridine-2-
carboxylic acid
N

—N
\
N Intermediate J1
A ~\-0 and 5-methyl-
3 N 4,56.7- Rt = 0.72 min, m/z 572.3

tetrahydrothiazolo [M+H]" (Method 15)

[5,4-c]pyridine-2-
o /gj carboxylic acid
S
%N
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—N
9
= | )
K4 Ny Irrllétlell;ll‘ilercll;atcehJi Rt = 0.67 min, m/z 602.1
HN : 24 v [M+H]" (Method 15)
0
o'l
N N
HO—/_
2
N-N
$
Z>O, Intermediate J1
K5 Na | and 1-methyl-1H- | Rt = 1.09 min, m/z 550.1
HN indazole-5- [M+H]" (Method 15)
carboxylic acid
(0]
N\//D)‘\H
N
/
(2
N—N
9
Intermediate J1
Z | ° and 2-(tert-
N -
K6 S buto>iy§a3rlzonyl) Rt = 0.87 min, m/z 651.8
HN Erat] ;. = ) 4 4
tetrahydroisoquin [M+H]" (Method 6)
oline-6-carboxylic
acid
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-N
9
-0 Intermediate J1
K7 e ) and 1-methyl-1H- | Rt = 0.74 min, m/z 550.1
indazole-3- [M+H]" (Method 6)
AN carboxylic acid
Gt
N
ag
/
(2
N—N
$
0 Intermediate J1
K8 N | and 1-methyl-1H- | Rt = 1.09 min, m/z 550.1
N indazole-4- [M+H]" (Method 6)
HN carboxylic acid
INN O
/N
{ j "N
H
&
N—N
)
]
Nx Intermediate J1 B .
K9 o and Intermediate Rt = 0.43 min, m/z 606.8

/

AS

[M+H]* (Method 6)
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-N
)
7 O,
b
3 Intermediate J1
. Rt = 0.44 min, m/z 633.2
HN >
K10 and Intzrénedlate [M+H]" (Method 6)
(0]
N
»
/
2
y
AN Intermediate J1
N0, and 2-methyl-
K11 g 1,2,3,4- Rt = 0.45 min, m/z 564.9
3 tetrahydroisoquin [M+H]" (Method 6)
HN oline-6-carboxylic
% acid
(0]
S8
_N
2
N—N
)
7z (0]
Na |
HN Intermediate J1 B )
K12 and Intermediate | R 022 min, m/z 648.9

A7

[M+H]" (Method 14)
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(2
N—N
\ .
N Intermediate J2
~ and 2-(tert-
K13 Ny butoﬁygzraonyl)' Rt = 0.52 min, m/z
2 2 2 = +
HN tetrahydroisoquin 668 9[M+H]" (Method 6)
oline-6-carboxylic
i acid
Sos
(0] N F
Y
(0]
2
N—N
$
= | 9]
K4 " ot | Rt=0.46 min, m/z 585.9
AN A8 [M+H]" (Method 6)
N\ﬁ)J\N
el
O
Intermediate K15

/OQ

Z

z

0

N ~#
HN
\N N
| H

3-((Dimethylamino)methyl)-N-(3-(((7-(1-(tetrahvdro-2H-pyran-2-vyl)-1H-

pyrazol-4-yl)-2.3-dihvdrofuro[3.2-c]pyridin-4-yl)amino)methyl)phenvl)benzamide

(Intermediate K15)

1-(Tetrahydro-2H-pyran-2-yl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-

1H-pyrazole (48.8 mg, 0.176 mmol), intermediate E6 (65 mg, 0.135 mmol) and cesium
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carbonate (132 mg, 0.405 mmol) were mixed into DMF (2 mL) and water (1 mL) and
purged with argon for 10 min. Tetrakis(triphenylphosphine)palladium(0) (0.018 mL,
0.014 mmol) was added and the reaction heated to 70°C for 2 h. The reaction mixture was
concentrated and the crude purified by flash chromatography on C18-silica by eluting
with 0-30% B in A (A: water/acetonitrile 95:5 +0.1% HCOOH, B: acetonitrile/water 95:5
+ 0.1% HCOOH). Appropriate fractions were pooled and evaporated to dryness to give
the title compound (37.5 mg).
LCMS (Method 6): Rt =0.41 min, m/z 553.3 [M+H]"

Intermediate K16

2-Phenvyl-N-(3-(((7-(1-(tetrahydro-2H-pyran-2-vl)-1H-pvrazol-4-yl)-2,3-

dihvdrofuro|3.2-c]pyridin-4-yDamino)methvl)phenvDacetamide (Intermediate

K16)

Intermediate K16 was prepared from intermediate E7 using a procedure similar to

that used for the synthesis of intermediate K15 from intermediate E6.

LCMS (Method 11): Rt = 1.2 min, m/z 510.1 [M+H]"

£

Intermediate K17

— =z
\ /7 =2
O

HN
Q@*“
H
/N N/
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7-Methvyl-N-(3-(((7-(1-(tetrahvdro-2H-pyran-2-vl)-1H-pvrazol-4-yl)-2.3-
dihvdrofuro|3.2-c]pyridin-4-y)amino)methvl)phenvyl)-5.6.7.8-tetrahvdro-1,7-

naphthyridine-3-carboxamide (Intermediate K17)

Intermediate J1 (102 mg, 0.261 mmol), bis(trimethylaluminum)-1,4-
diazabicyclo[2.2.2]octane adduct (134 mg, 0.523 mmol), ethyl 7-methyl-5,6,7 8-
tetrahydro-1,7-naphthyridine-3-carboxylate (115 mg, 0.523 mmol) and THF (3 mL) were
charged in a closed vessel and heated at 110°C for 1 h under microwave irradiation. The
reaction was quenched by the addition of water and then diluted with DCM. The organic
phase was separated and evaporated under vacuum. The crude material was purified by
flash chromatography on C18-silica by eluting with 0-60% B in A (A: water/acetonitrile
95:5 + 0.1% HCOOH, B: acetonitrile/water 95:5 + 0.1% HCOOH) to afford the title
compound (11 mg).

LCMS (Method 6): Rt = 0.39 min, m/z 565.9 [M+H]"

PREPARATION OF EXAMPLES

Example 1
HN—N
N \
V 0
N
HN

3-(((7-(1H-Pyrazol-4-y1)-2.3-dihvdrofuro|3.2-c]pvridin-4-yl)amino)methyl)-

N-(1-cyclopropyvlpiperidin-4-yvl)benzamide (Example 1)

To a mixture of intermediate G (50 mg, 0.14 mmol), 1-cyclopropylpiperin-4-amine
(21 mg, 0.149 mmol), DIPEA (0.078 mL, 0.446 mmol) and TBTU (62 mg, 0.193 mmol)
in DMF (1 mL) was stirred at RT for 3 h. The reaction mixture was diluted with MeOH
and applied to a Isolute® SCX-2 cartridge eluting with MeOH and then 2M methanolic

ammonia. The relevant fractions were concentrated in vacuo and the crude material was
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purified by chromatography on silica by eluting with 0-10% 2M methanolic ammonia
in DCM to give the title compound (16 mg).

LCMS (Method 5) Rt = 1.75 min, m/z 459.4 [M+H]"

'H NMR (400 MHz, DMSO-d6) & 12.8 (s, 1H), 8.18 (d, J = 7.7Hz, 1H), 8.07 (s,
1H), 7.86 (s, 2H), 7.79 (s, 1H), 7.65 (d, 7.8Hz, 1H), 7.46 (d, J = 7.8Hz, 1H), 7.35 (, ] =
7.8Hz, 1H), 6.71 (t, ] = 6.7Hz, 1H), 4.68 (t, J = 8.8Hz, 2H), 4.60 (d, J = 6.2Hz, 2H), 3.81-
3.68 (m, 1H), 3.04 (t, ] = 8.8Hz, 2H), 2.96-2.88 (m, 2H), 2.26-2.16 (m, 2H), 1.78-1.69
(m, 2H), 1.62-1.55 (m, 1H), 1.53-1.41 (m, 2H), 0.43-0.37 (m, 2H), 0.30-0.25 (m, 2H).

Examples 2 to 31

The following examples were prepared from Intermediate G and the amine given
in a manner 'analogous' or 'similar' to that used for example 1. Such procedures may
involve minor variations, for example reaction temperature, reagent/solvent amount,
reaction time, work-up conditions or chromatographic purification conditions (eg. HPLC-
MDAP or flash chromatography). In some cases, where modification involved reaction
solvent (eg. DCM-DMF mix instead of DMF) or coupling agents (e.g. HATU instead of

TBTU), such changes were reported as a note.

Ex Structure Amine H NMR LC-MS

e (400 MHz, DMSO0-d6) &
| 12.58 (s, 1H), 8.50-8.39 (m,
1H), 8.08 (s, 1H), 7.88 (s,
] | 1H),7.83 (s, 2H), 7.71 (d, _
1(}11-Me:£zyc:1- J=7.7 Hz, 1H), 7.53-7.50 itm 113/5
5 ! \/ET pi (m. 2H), 739735 (m, 1H). | "2
N— ) | 6.32(t,J=6.0 Hz, 1H), 6.15 '
N SN ] > s + +
yhmethanami| © 4y 5y iy a0, | M

O ne 1-8.8 Hz, 2H), 4.66 (@, | (Mothod4)
3-(((7-(1H-pyrazol-4-yl)- J=6.2 Hz, 2H), 4.44 (d,
2,3-dihydrofuro|3,2- J=5.8 Hz, 2H), 3.08 (t
c]pyridin-4- J=8.9 Hz, 2H), 3.04 (s, 3H).

yl)amino)methyl)-N-((1-
methyl-1H-pyrazol-3-
yDmethyl)benzamide
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HN—N
N \
N 0 (400 MHz, DMSO-d6) &
N 12.58 (s, 1H), 8.24-8.16 (m,
1H), 8.08 (s, 1H), 7.91-7.77
HN (m, 3H), 7.68 (d, J=7.7 Hz,
1H), 7.51 (d, J=7.3 Hz, _
3 1H), 7.40-7.35 (m, 1H), itm if/j
3 0 Fluoropropan| ©-32 (t, J=6.0 Hz, 1H), 4.70 2060
amine | (t9=8.9 Hz, 2H), 4.66 (d, IM+H]
HN J=6.4 Hz, 2H), 439 (t, | (nethod 3)
J=5.9 Hz, 1H), 4.47 (t,
J=6.0 Hz, 1H), 3.42-3.37
F (m, 2H), 3.08 (t, J=8.7 Hz,
3-(((7-(1H-pyrazol-4-yl)- 2H), 1.96 (d, J=51.3 Hz,
2,3-dihydrofuro[3,2- 2H).
c|pyridin-4-
yl)amino)methyl)-N-(3-
fluoropropyl)benzamide
HN—N
N \
-0 (400 MHz, DMSO0-d6) &
| 12.74 (br s, 1H), 9.02 (brt,
N F# J=5.8 Hz, 1H), 8.47 (br d,
HN J=4.6 Hz, 1H), 8.04 (s, 1H),
7.89 -7.87 (m, 1H), 7.86 (s,
1H), 7.77 -1.74 (m, 1H), _
o iding. | 771 (brs, 2H), 747 (br d, I;tm (I)l'jj
A ylpnf ethanami | V=77 Hz 1H). 739 -7.34 1079
HN e (. 1H), 727 (d, J=77 Hz, | i
[H), 7.24 -7.20 (m, H), | oo 4 e
SN 6.66 (br t, J=6.0 Hz, 1H),
| 4.65 (t,J=8.9 Hz, 2H), 4.59

3-(((7-(1H-pyrazol-4-y1)-
2,3-dihydrofuro|3,2-
c|pyridin-4-
yl)amino)methyl)-N-
(pyridin-2-
ylmethyl)benzamide

(br d, J=6.1 Hz, 2H), 4.52
(d, J=5.9 Hz, 2H), 4.46 -
4.43 (m, 1H), 3.02 (brt,

J=8.9 Hz, 2H).
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HN—N
N \
N0 (400 MHz, DMSO-d6) &
N~ 12.58 (s, 1H), 8.30 (t, J=5.6
n Hz, 1H), 7.87 (s, 1H), 7.65
(s, 2H), 7.63-7.60 (m, 1H),
749-744 (m, 1H),727- | Rt=3.75
0 Cyclopropyl 724 (m, 1H), 7.18-7.13 (m, | min, m/z
dataoie| TH), 6.48 (1. J=6.1 Hz, 1H), | 390.0
HN me 4.48 (t, J=9.0 Hz, 2H), 4.40 | [M+H]'
l (d,J=5.9 Hz, 2H), 3.16- | (Method 4)
3-(((7-(1H-pyrazol-4-y1)- %102(111;’ 22H§;‘2'9}_(§ ;_}?z
2.3-dihydrofuro[3,2- z, 2H), 2.84 (1, J=8.9 Hz,
cIporidin4. 2H), 0.85-0.77 (m, 1H),
(Daminoymethyl)-N- 0.23-0.18 (m, 2H).
(cyclopropylmethyl)benza
mide
HN—N (400 MHz, DMSO-d6)
N §12.81 - 12.80 (m, 1H),
0 8.47 (d, J=6.5 Hz, 1H), 8.08
| (s, 1H), 7.84 - 7.81 (m,
N# 3H), 7.71 - 7.67 (m, 1H),
HN 7.50 - 7.47 (m, 1H), 7.38 (t,
J=7.7 Hz, 1H), 6.71 (t, B
5,5- J=6.1 Hz, 1H), 4.70 (t, Rt = 2"}6
0 Dimethyltetra|  J=8.9 Hz, 2H), 4.62 (d, mjg’f; z
hydrofuran-3-|  J=6.0 Hz, 2H), 4.54 (d, IMH]
HN\EX amine J=8.0Hz, 1H), 4.00 dd, | yrio oo
J 1=7.0, 8.8 Hz, 11, 3.61 | (Method 3)
3-(((7-(1H-pyrazol-4-yl)- (dd, J=6.4, 8.8 Hz, 1H),
2,3-dihydrofuro[3,2- 3.10 -3.03 (m, 2H), 2.09
¢c]pyridin-4- (dd, J=8.3, 12.5 Hz, 1H),
yl)amino)methyl)-N-(5,5- 1.82 (dd, J=7.3, 125 Hz,
dimethyltetrahydrofuran-3- 1H), 1.29 (s, 3H), 1.19 (s,
yl)benzamide 3H).
HN—N
N \!
(400 MHz, DMSO-d6)
N §12.6 (bs, 1H), 8.48 (m,
N~ 1H), 8.17 (s, 1H), 8.09 (s,
o 1H), 7.87 (s, 2H), 7.84 (s, | Rt=2.17
I 1H), 7.70-7.67 (m, 1H), min, m/z
7.50-7.47 (m, 1H), 7.38 (¢, 394.0
N hiet?‘;;y;tga J=7.7Hz, 1H), 6.73-6.68 | [M+H]"
I 0 (m, 1H), 4.70 (t, J=8.9 Hz, | (Method 3)
3((7(1Hopyrazol-4oy1)- 2H), 4.62 (d, 1=6.0 Hz,
2 3-dihydrofuro[3.2- 2H), 3.47 - 3.41 (m, 4H),
’ roturof>, 3.28 (s, 3H), 3.07 (t, J=7.6
¢|pyridin-4- Hz, 2H)
yl)amino)methyl)-N-(2- > ’
methoxyethyl)benzamide
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N-((1,2,5-oxadiazol-3-
yl)methyl)-3-(((7-(1H-
pyrazol-4-yl)-2,3-
dihydrofuro[3,2-c]pyridin-
4-
yl)amino)methyl)benzamid
e

J=6.0 Hz, 1H), 4.74-4.61
(m, 4H), 4.28 (d, J=5.8 Hz,
2H), 3.10-3.03 (m, 2H).

76
HN—N
\ \
N0 (400 MHz, DMSO-d6)
Nl P §12.80 (d, J=0.9 Hz, 1H),
8.74 (t, J=5.6 Hz, 1H), 8.09
HN (s, 1H), 7.86 (s, 3H), 7.71 B
(e | g 78, 1), 747 @ | L
-imidazol- min, m/z
o 4N 4 J=5.9 Hz, 2H), 7.37 (t, 430.0
N AN Jmethanami J=7.7Hz, 1}_1), 6.93 (s, 1H), IMLHH]
e 670 (dd, J=6.1 Hz, IH), | e 43
O 470 (t, J=8.9 Hz, 2H), 4.62
3-(((7« 1H-pyrazol-4-y1)- (d. J=6.0 Hz, 2H), 432 (d,
2,3-dihydrofuro[3,2- J=5.5 Hz, 2H), 3.60 (s, 3H),
Clpyridin-4- 3.06 (t, J=8.9 Hz, 2H).
yl)amino)methyl)-N-((1-
methyl-1H-imidazol-4-
yDmethyl)benzamide
HN—N
S \
o) (400 MHz, DMSO-d6) &
Nl P 12.80 (s, 1H), 9.12 - 9.09
(m, 2H), 8.78 (s, 2H), 8.09
HN (s, 1H), 7.88 - 7.85 (m, B
N_ | Pyrimidin-3-| >t 772 (ddd. =14, 1.4, ﬁfm 31326
9 HJ/;/“ ylmethanami 7.7Hz, 1H),7.53 - 7.49 (m, 42’8 0
N AN o IH), 740 (&, J=7.7 Hz, IH), | i
I 6.71 (t,J=6.1 Hz, 1H), 470 | \poo oy
(t, 1=8.9 Hz, 2H), 4.62 (d,
3-(((7-(1H-pyrazol-4-y1)- _
2,3-dihydrofuro[3,2- 1=6.0 Hz, 2H). 4.50 (d,
T elpyridind. J=5.8 Hz, 2H), 3.06 (t,
yl)amino)methyl)-N- 1=8.8 Hz, 2H).
(pyrimidin-5-
ylmethyl)benzamide
HN—N
N \
s
N~ (400 MHz, DMSO-d6) &
N 13.28 (s, 1H), 12.80-12.75
(m, 1H), 9.06 (t, J=5.8 Hz, | Rt=23
N (1,2,5- 1H), 8.09 (s, 1H), 7.87 (s, | min, m/z
10 HVE o  |Oxadiazol-3-| 3H),7.74-7.70 (m, H), 418.2
N"  |yl)methanami| 7.55-7.51 (m, 1H), 742 (t, | [M+H]'
o} ne J=7.7 Hz, 1H), 6.73 (t, (Method 3)
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(400 MHz, DMSO-d6) &
12.80 (s, 1H), 8.4 (t, J=5.8
Hz, 1H), 8.09 (s, 1H), 7.85-
7.83 (m, 2H), 7.82-7.67 (m,
2H), 7.50-7.46 (m, 1H),
7.37 (t, J=7.7 Hz, 1H), 6.71
(t, J=6.1 Hz, 1H), 4.70 (t.
J=8.9 Hz, 2H), 4.62 (d,
J=6.0 Hz, 2H), 3.87 (dd,
J=23,10.8 Hz, 1H), 3.43
(m, 2H), 3.26 (m, 2H), 3.06
(t, J=8.8 Hz, 2H), 1.80-1.75
(m, 1H), 1.61 (d, J=12.5
Hz, 1H), 1.49-1.41 (m, 3H),
1.22-1.12 (m, 1H).

Rt=2.61
min, m/z
4342
[M+H]"
(Method 3)

(400 MHz, DMSO-d6) &
12.80-12.78 (m, 1H), 8.81
(d, J=6.5 Hz, 1H), 8.09-
8.08 (m, 2H), 7.86-7.82 (m,
2H), 7.70 (d, J=7.7 Hz,
1H), 7.53-7.49 (m, 1H),
7.41 (t, J=7.7Hz, 1H), 6.72
(t, J=6.1 Hz, 1H), 4.74-4 61
(m, 4H), 432-4.24 (m, 1H),
3.10 (m, 2H), 2.83-2.68 (m,
2H), 2.68 (m, 2H).

Rt=2.68
min, m/z
426.2
[M+H]"
(Method 3)

WO 2022/128853 77
HN—N
. \
O
N~
HN
(Tetrahydro-
1 Hv@ 2H-pyran-2-
N yl)methanami
O ne
3-(((7-(1H-pyrazol-4-y1)-
2,3-dihydrofuro|3,2-
c|pyridin-4-
yl)amino)methyl)-N-
((tetrahydro-2H-pyran-2-
yDmethyl)benzamide
HN-N
)
Bn
N~
HN
3.3-
12 H Difluorocyclo
T\ butan-1-
F
o E aming
3-(((7-(1H-pyrazol-4-y1)-
2,3-dihydrofuro|3,2-
c|pyridin-4-
yl)amino)methyl)-N-(3,3-
difluorocyclobutyl)benzami
de
HN—N
S \
7 0,
N |
1,2-Oxazol-3-
13 {j\/ ylmethanami
ne
3-(((7- (lH-pyrazol 4-y1)-
2,3-dihydrofuro|3,2-
¢|pyridin-4-
yl)amino)methyl)-N-
(isoxazol-3-
ylmethyl)benzamide

(400 MHz, DMSO-d6) &
13.1 (bs, 1H), 9.07 (t,J =
5.6Hz, 1H), 8.34 (d,J =
1.6Hz, 1H), 8.16 (s, 1H),
8.09 (s, 1H), 7.87 (brs,
3H), 7.74-7.70 (m, 1H),
7.53-7.49 (m, 1H), 7.40 (t, J
=7.7Hz, 1H), 6.72 (t, T =
6.2Hz, 1H), 6.50 (d, J
8.2Hz, 1H), 4.70 (t, ]
8.6Hz, 2H), 4.63 (d, ]
J
J

6.1Hz, 2H), 4.55 (d,
6.1Hz, 2H), 3.07 (,
8.6Hz, 2H).

Rt=2.28
min, m/z
417.0
[M+H]"
(Method 3)




PCT/EP2021/085380

WO 2022/128833 78
HN-N
)
P o (400 MHz, DMSO-d6) 6
| | 12.8 (s, 1H), 9.07 (d,J =
N 2.0Hz, 1H),9.04 (t, ] =
HN 5.5Hz, 1H), 8.09 (s, 1H), B
- Thisgo- | [ Z0TBITTL | L
== | 7.73 (m, , 1.52-748 (m, ’
14 S\)\/H ylmethanami 1H). 7.45-7.43 (m, 1H), 433.0+
ne [M+H]
5 740 (61 =7.6Hz, IH), | i o
3-(((7-(1H-pyrazol-4-yl)- 6.71 (t, J =5.9Hz, 1H),
2,3-dihydrofuro[3,2- 4.70 (t, J = 8.9Hz, 2H),
c]pyridin-4- 4.62 (t,J =5.7Hz, 4H),
yl)amino)methyl)-N- 3.06 (t, J = 8.9Hz, 2H).
(thiazol-4-
ylmethyl)benzamide
HN-N
B
%);Lo) (400 MHz, DMSO-d6) &
N ) 12.81 (s, 1H), 10.73 (s,
1H), 8.10 (s, 1H), 7.96 (s,
HN 1H), 7.87 (s, 2H), 7.84 (d,
5-Methyl- | J=8.1 Hz, 1H), 7.52 (d, Rt=2.17
N H 4,5,6,7- J=7.8 Hz, 1H), 7.43 - 7.38 min, m/z
15 (—P I tetrahydropyr| (m, 1H), 6.71 (t, J=6.1 Hz, 471.6
azolo[1,5- | 1H), 6.42 (s, 1H), 4.71 (t, [M+H]"
N alpyrazin-2- | J=8.8 Hz, 2H), 4.65 (d, (Method
3-(((7-(1H-pyrazol-4-yl)- amine J=5.9 Hz, 2H), 4.01 (. 13)
2,3-dihydrofuro|3,2- J=5.5 Hz, 2H), 3.57 (s, 2H),
c|pyridin-4- 3.07 (t, J=8.8 Hz, 2H), 2.85
yl)amino)methyl)-N-(5- (t, J=5.6 Hz, 2H), 2.40 (s,
methyl-4,5,6,7- 3H).
tetrahydropyrazolo| 1,5-
a]pyrazin-2-yl)benzamide
NN (400MHz, DMSO-d6) &
) 12.75 (brs, 1H), 834 (t, | Rt=033
J=5.7Hz, 1H), 8.05 (s, 1H), | min, m/z
0 7.89 (brs, 1H), 7.78 (s, 4613
N 2H), 7.63 (dt, 1=7.7, 1.5 [M+H]*
o Hz, 1H), 7.44 (dt, 1=7.7, (Method
1- 1.5 Hz, 1H), 7.34 (t, J=7.7 12)
H methylpiperid] Hz, 1H), 6.65 (t, J=6.0 Hz,
16 N in-4- 1H), 4.67 (t, =89 Hz, 2H), |  Note:
/,O/\/ 5 ylethanamin| 4.59 (d, J=5.7 Hz, 2H), 3.27 | reaction
(T 1TH Aol e -3.24 (m, 2H), 3.03 (t, solvent
3 (2((3751113 Cﬁzrfizrgl[;zy_l) J=8.9 Hz, 2H), 2.71 -2.63 | DCM-DMF
’ cIpyridin-4- ’ (m, 2H), 2.09 (s, 3H), 1.76 mix,
yl)amino)methyl)-N-(2-(1- (td, J=11.5, 2.0 Hz, , 2H), coupling
methylpiperidin-4- 1.62 (dd, J=11.8, 2.0 Hz, agent
yl)ethyl)benzamide 2H), 1.42 (q, J=8.0 Hz, HATU
2H), 1.18 - 1.04 (m, 3H).
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HN—N (400MHz, DMSO0-d6) & Rt=0.72
X 12.74 (br s, 1H), 8.48 (t, min, m/z
0 J=5.5 Hz, 1H), 8.42 (d, 4412
(] J=5.9 Hz, 2H), 8.04 (s, 1H), | [M+H]"
7.88 (brs, 1H), 7.77 (br s, (Method
HN 1H), 7.75 (s, 1H), 7.58 (dt, 12)
L J=7.7, 1.0 Hz, 1H), 7.43
e ‘ il)(ftf;g;?nfn (dt, 1=7.7, 1.0 Hz, 1H),
@/v ) 732 (t,J=7.7Hz, 1H), 7.22 |  Note:
N = o} (d, J=5.9 Hz, 2H), 6.66 (t, reaction
3-(((7-(1H-pyrazol-4-yl)- J=5.8 Hz, 1H), 4.66 (t, solvent
2.3-dihydrofuro[32- J=8.9 Hz, 2H), 457 (d, | DCM-DMF
¢]pyridin-4- J=6.1 Hz, 2H), 3.48 (q. mix,
yl)amino)methyl)-N-(2- ﬁgg $ ggg ;gg g couplii:g
(pyndln-4- =9. > > < > agen
yDethyl)benzamide J=7.1 Hz, 2H). HATU
g Rt =039
(400MHz, DMSO-d6) min, m/z
20, 512.74 (brs, 1H), 10.16 (s, 4693
N 1H), 8.05 (s, 1H), 7.89 (s, | [M+H]'
i 2H), 7.78 (s, 1H), 7.76 (s, | (Method
1H), 7.71 (br s, 1H), 7.65 12)
‘ ;. (d,J=8.1 Hz, 1H), 7.50 (d,
. J=7.7 Hz, 1H), 7.40 (¢,
18 S l(lfg;nnﬁlgll’;‘;n =77 Hz, 1H), 725 (t.
- . J=7.8 Hz, 1H), 6.98 (d, Note:
'\ll J=7.2 Hz, 1H), 6.68 (t, reaction
3-(((T<(1H-pvrazol-4-v1)- J=6.0 Hz, 1H), 4.66 (t, solvent
iy oo, Joeaie 2 462 | PAMDME
clpyridin-a- =5.9 Hz, 2H), 3.34 - 3.33 mix,
yl)aman)methyl)'N'(3' (m, 2H), 303 (t, J—89 HZ, COMplll’lg
((dimethylamino)methyl)ph 2H), 2.15 (s, 6H). agent
enyl)benzamide HATU
HN-N
) (400MHz, DMSO-d6) | L= 0'3/8
§12.74 (br s, 1H), 8.95 (¢, mj‘ggn; z
& O J=5.9 Hz, 1H), 8.04 (s, 1H), (MH]
N 7.84 (s, 1H), 7.69 (dt, (Method
N e J=7.7, 1.0 Hz, 1H), 7.45 1)
. (dt, J=7.7, 1.0 Hz, 1H),
(am“ﬁomelthyl 735 (t, 1=7.7 Hz. 1H), 7.27
19 KQVH )pNeIr\‘z | S718'm.3H). 7.17-7.12 Nofe:
dimet}; Imeth (m, 1H), 7.12 - 7.09 (m, rMn
NO O Y 1H), 6.65 (t, J=5.9 Hz, 1H),
3-((7-1H-pyrazol-4-yl)- | AMMINC | 4 65 (¢ j=8 9 Hz, 2H), 458 | gﬁvgj&F
2,3-dihydrofuro[3,2- (d, J=5.9 Hz, 2H), 4.43 (d, A
c]pyridin-4- J=3.9 Hz, 2H), 3.31 (s, 2H), i,
yl)amino)methy1)-N-(3- 3.01 (t, J=8.9 Hz, 2H), 2.08 | 0P8
((dimethylamino)methyl)be (s. 6H). ;’]ie]?lf]

nzyl)benzamide
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HN-N Rt=0.29
N (400MHz, DMSO-ds) | ™01
0 812.74 (br s, 1H), 8.29 (t, ™ +H]+
- J=5.6 Hz, 1H), 8.04 (s, 1H), (Method
7.88 (s, 1H), 7.77 (brs, 1)
HN 2H), 7.61 (dt, J=7.7, 1.0
5 Hz, 1H), 7.43 (dt, J=7.9 Hz,
H . 1H), 7.33 (t, J=7.7 Hz, 1H),

20 NN m}‘l’gﬁ;‘;@t 6.65 (t.J=6.0 Hz, 1H). 4.65 |
o o) (tJ=8.9Hz 2H). 457(d, | =
3-(((7-(1H-pyrazol-4-y1)- J=6.0 Hz, 2H), 3.56 - 3.49 solvent

2.3-dihydrofuro[3,2- (m, 4H),3.33(q. J=6.0 Hz, | /)
cIpyridin-4- 2H), 3.01 (t, J=8.9 Hz, 2H), .
yl)amino)methyl)-N-(2- 2.42 (t, J=6.0 Hz, 2H), 2.39 coup lltng
morpholinoethyl)benzamid -2.34 (m, 4H). agent
€ HATU
HN—N
N Rt=0.41
min, m/z
& O 488.1
' (400MHz, DMSO-d6) & (MAHI]
12.74 (s, 1H), 12.41 (s, (Method
HN 1H), 8.04 (s, 1H), 8.00 s, s
5-methyl- | 1H), 7.93 - 7.85 (m, 2H), )
W N 456,7- | 7.76 (s, 1H), 7.53 (d, J=7.7
71 Q = tetrahydrothial Hz, 1H), 7.41 (t, J=7.7 Hz,
(}S © zolo[5.4- | 1H), 6.67 (t, J=6.1 Hz, IH), | .
N clpyridin-2- | 4.66 (t.J=8.8 Hz, 2H). 4.61 | =
3-(((7-(1H-pyrazol-4-yl)- aming (d, J=5.9 Hz, 2H), 3.48 (s, solvent
2,3-d1hydrofuro[3,2- 2H): 3.03 (t: J=8.8 HZ: 2H): DCM-DMF
c|pyridin-4- 2.72 -2.60 (m, 4H), 2.35 (s, i
yl)amino)methyl)-N-(5- 3H). coupling
methyl-4,5.6,7- agent
tetrahydrothiazolo|5,4- HATU
c|pyridin-2-yl)benzamide
_ (400MHz, DMSO-d6) B
HN\ \ 512.74 (br s, 1H), 8.48 (t, itn; ?1'13/29
J=5.5 Hz, 1H), 8.41 (d, 24412
3 0 J=1.8 Hz, 1H), 8.37 (dd, [M+H]*
Nx J=4.8, 1.5 Hz, 1H), 8.04 (s, (Method
HN 1H), 7.88 (br s, 1H), 7.76 1)
(brs, 1H), 7.75 (s, 1H),
’ 2-(pyridin-3-| 7.64 - 7.56 (m, 2H), 7.43
22 N N yDethan | (d,J=7.7 Hz, 1H), 7.32 (t, Note:
| 7 8 amine J=7.7 Hz, 1H), 7.26 (dd, e
3-(((7-(1H-pyrazol-4-yl)- I J7:66’ f I?IZHZI’I-%)H 4)1’ 66663 (t. solvent
2’3-11]1119¥ycrlirgif1;l-r:-[3’2_ =89 Hz, 2H). 457 (. | P CAZZ'_)ZC)MF
. J=5.9 Hz, 2H), 3.47 (q, i
Damino)methyl)-N-(2- couplin
s, e B
yl)ethyl)benzamide B =70 Hz,)’2H). (¢ HATU
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Rt=0.58
HN—N :
) (400MHz, DMSO-d6) 5 | ™% ™2
12.72 (br s, 1H), 8.59 (d, INEHT
@ O J=8.1 Hz, 1H), 8.04 (s, 1H), (Method
Ny 7.90 - 7.74 (m, 3H), 7.71 12)
N (d, J=7.7 Hz, 1H), 7.45 (d,
J=7.7Hz, 1H), 7.39 - 7.31
@H (S)-2-amino-| (m, 3H), 7.30 - 7.24 (m,
23 _N 2- 2H), 7.22 - 7.16 (m, 1H),

o © phenylethanol| 6.65 (t, J=6.1 Hz, IH),5.06 |
(S)-3-(((7-(1H-pyrazol-4- J35999 I({n;’ iII:II} 32; g’ reaction
yl)-2,3-dihydrofuro|3,2- =8 '9 Hz’ 2H)’ 4 '59 ( d’ solvent

clpyridin-4- J=6.1 Hz, 2H), 3.71 - 3.58 | PCM-DME
yhaminomethyl)-N-(2- (m, 2H), 3.01 (t, ]=8.8 Hz, iz,
hydroxy-1- 2H) coupling
phenylethyl)benzamide ’ agent
HATU
HN-N Rt=0231
N (400MHz, DMSO-d6) 5 | ™10
L ISt |
N 8 Hz, 1H), 8.04 (s, IH). |\ ro0q
1-a- 787 (s, 1H), 7.84 (s, 1H), 12)
HN o] 773 (5, 1D, 769 (d,J=7.7
- (a‘;‘lﬁgﬁ)_y Hz, 1H), 7.45 (d, J=7.5 Hz,
" TnH PN, | TH), 734 (¢, J=7.7 Hz, 1H),
" dimetﬁylmeth 7.26 - 7.12 (m, 4H), 6.64 (t, Note:
0 narine J=5.9 Hz, 1H), 4.65 (t, B
3-(((7{(1H-pyrazol-d-yD)- | oW1 | J=8.9 Hz, 2H), 4.58 (d, -
2,3-dihydrofuro|3,2- yaroemonde  1—s 9 Hz, 2H), 4.42 (d, b (S?X/[V;HMF
c]pyridin-4- J=5.9 Hz, 2H), 3.30 (s, 2H), .
yl)amino)methyl)-N-(4- 3.01 (t, J=8.9 Hz, 2H), 2.08 m”lct
((dimethylamino)methyl)be (s, 6H). coupring
nzyl)benzamide I?Iie;lt]
HN\_’}‘ Rt=0.58
(400MHz, DMSO-d6) & mj‘j%n;/ ‘
N0 1274 (s, 1H), 898 (¢ J=59 | Ui,
N | Hz, 1H). 8.04 (s, 1H), 788 | o o
(s, 1H), 7.81 (s, 1H), 7.76 12)
HN 5- (s, 11){), 7.65( d(d, J=7.7 He,
. 1H), 7.44 (d, J=7.7 Hz,
s | Js meﬂgll_g‘_“’ph 1H), 7.33 (t, J=7.7 Hz, 1H),
Jd_H (Dmethanami| 673 (@ I=35Hz 1H). 6.65 |
(t, J=6.0 Hz, 1H), 6.57 (dd, —oe
o) ne J=35. 1.1 Hz, 1H), 4.65 (t. F“’ZC”O’;
3-(((7-(1H-pyrazol-4-yl)- =89 Hz, 2H), 457(d. | (S,’X/[vj)nMF
2,3-dihydrofuro[3,2- J=6.0 Hz, 2H), 4.48 (d, A
c|pyridin-4- J=5.9 Hz, 2H), 3.01 (. m”;t
yl)amino)methyl)-N-((5- J=8.9 Hz, 2H), 2.33 (s, 3H). c‘zgje;’;g
methylthiophen-2 HATU

yDmethyl)benzamide
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. (400MHz, DMSO-d6) & ~
“ 12.74 (s, 1H). 8.15 (d., I;til: (1)1326
PO J=7.9 Hz, 1H), 8.04 (s, 1H), 34
] 7.88 (brs, 1H), 7.77 (s, (MAH|
1H), 7.76 (br s, 1H), 7.63 (Mothod
HN (d,J=7.5 Hz, 1H), 7.43 (d, 162
. J=7.7Hz, 1H), 7.32 (, )
C(N . J=7.5Hz, 1H), 7.26 - 7.11
N o .| (m, 5H), 6.64 (t, J=6.0 Hz,
26 E’]};elﬁezhﬁg: 1H). 4.65 (L J=89Hz. 2H). |
4.57(d,J=6.0Hz, 2H).3.77 |~ "=
3-(((7-(1H-pyrazol-4-y1)- J:38695 IEII; ’ 21&)), 23 8 11 ((;[1’ solvent
2.3-dihydrofuro[3,2- J=11.8 Hz, 2H), 2.72 - 2.66 DCM-DMF
clpyridin-4- (m. 2H). 2.03 - 1.95 (m mix,
yl)amino)methyl)-N-(1- 2H5 1 7’7 _'1 70 Gn 2H5 coupling
phenethylpiperidin-4- 1 53’ (dq J=1.1 3 3’3 Hz’ agent
yl)benzamide ' ’ 2H) B ’ HATU
g Rt =031
(400MHz, DMSO-d6) & min, m/z
] © 12.74 (br s, 1H), 10.33 (s, 473 .4
A 1H), 8.05 (s, 1H), 8.02 (s, [M+H]|"
N 1H), 7.89 (brs, 1H), 7.87 | (Method
y 1-(2- (s, IH), 7.76 (br s, 1H), 12)
N@(N (dimethylami| 7.74 (d, J=7.7 Hz, 1H), 7.54
57 N~ O no)ethyl)-1H-| (s, 1H), 7.48 (d, J=7.7 Hz,
g pyrazol-4- | 1H), 7.39 (t, J=7.7 Hz, 1H), Note:
—N amine 6.67 (t, J=6.0 Hz, 1H), 4.66 reaction
3-(((7-(1H-pyrazol-4-yl)- fhydrochloride| (t, J=8.9 Hz, 2H), 4.61 (d, solvent
2 3-dihydrofuro[3.2- J=6.0 Hz, 2H), 4.13 (t, | DCM-DMF
clpyridin-4- J=6.5 Hz, 2H), 3.02 (t, mix,
yl)amino)methyl)-N-(1-(2- J=8.9 Hz, 2H), 2.58 (t, coupling
(dimethylamino)ethyl)-1H- J=6.5Hz, 2H), 2.13 (s, 6H). agent
pyrazol-4-yl)benzamide HATU
HN-N (400MHz, DMSO-d6) &
S 12.74 (br s, 1H), 8.32 (t, Rt =0.29
J=5.5Hz, 1H), 8.03 (s, IH), | min, m/z
A N0 7.87 (brs, 1H), 7.76 (br s, 503.4
N 2H), 7.61 (d, J=7.8 Hz, [M+H]"
o 1H), 7.42 (d, J=7.8 Hz, (Method
1H), 7.32 (t, J=7.8 Hz, 1H), 12)
6.63 (t, J=6.1 Hz, 1H), 4.65
i H Intermediate | (t, J=8.9 Hz, 2H), 4.57 (d,
m 1 Al J=5.9 Hz, 2H), 4.46 (t, Note:
/:// J=6.1 Hz, 2H), 4.35 (t, reaction
o J=6.1 Hz, 2H), 3.26 - 3.20 solvent
3(2((37511&%?;?21[34;1) (m, 3H), 3.01 (t J=8.9 Hz, | DCM-DMF
’ clpyridin-a- ’ 2H), 2.63 - 2.57 (m, 2H), mix,
yl)amino)methyl)-N-(2-(1- é ('169J:'61 95 ?{imiﬁ?)i ;g 2 CZZ;ZZ’?
(oxetan-3-yl)piperidin-4- 121 (m, 1H), 1.16 - 1.07 HATU

yl)ethyl)benzamide

(m, 2H).
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Rt=0.25
HN—N .
\ min, m/z
N 502.0
-0, (400MHz, DMSO-d6) 6 [M+H]*
N | 12.73 (br s, 1H), 9.25 (t, (Method
N J=5.8 Hz, 1H), 8.04 (s, 1H), 12)
\ HN 7.83 (s, 1H), 7.82 - 7.74 (br
{l:}\ s, 2H), 7.68 (d, J=7.7 Hz,
S . 1H), 7.47 (d, J=7.7 Hz,
29 /N//\/H Inte“gdlate 1H), 7.36 (t. J=7.7 Hz, 1H),
5 6.65 (t, J=6.1 Hz, 1H), 4.65
3-(((7-(1H-pyrazol-4-yl)- (t, J=8.9 HZ, 2H), 4.62 - ]VOi
2,3-dihydrofuro[3,2- 4.56 (m, 4H), 3.46 (s, 2H), reaction
clpyridin-4- 3.02 (t, J=8.9 Hz, 2H), 2.71 solvent
yl)amino)methyl)-N-((S- -2.61 (m, 4H), 2.31 (S, DCM—DMF
methyl-4,5.6,7- 3H). mix,
tetrahydrothiazolo[5,4- coupling
c]pyridin-2- agent
yDmethyl)benzamide HATU
HN—’}‘ Rt=0.29
XN (400MHz, DMSO-d6) 6 min, m/z
~_0 12.74 (br s, 1H), 8.92 (t, 480.6
| J=6.0 Hz, 1H), 8.04 (br s, [M+H]"
N 1H), 7.88 (brs, IH), 7.83 | (Method
HN (s, 1H), 7.76 (br s, 1H), 12)
7.68 (d, J=7.7 Hz, 1H), 7.44
20 _NnH Intermediate | (d, J=7.7 Hz, 1H), 7.34 (t,
N A3 J=77Hz, 1H), 7.17-7.02
o] (m, 3H), 6.65 (t, J=6.0 Hz,
3-(((7-(1H-pyrazol-4-y1)- 1H), 4.65 (t, J=8.9 Hz, 2H), Note:
2,3-dihydrofuro|3,2- 4.57 (d, J=6.0 Hz, 2H), 4.40 reaction
¢|pyridin-4- (d, J=6.0 Hz, 2H), 3.72 (s, solvent
yl)amino)methyl)-N-((2- 4H), 3.01 (t, J=8.9 Hz, 2H), | DCM-DMF
methylisoindolin-5- 241 (s, 3H). mix,
yDmethyl)benzamide coupling
Example 31
HN-N
$
/ (0]
Ny |
HN
NN
0] NN

3-(((7-(1H-Pyrazol-4-y1)-2.3-dihvdrofuro|3.2-c]pvridin-4-yl)amino)methyl)-

N-(5-methoxypyridin-2-vl)benzamide (Example 31)
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Intermediate G (75 mg, 0.22 mmol), 2-amino-5-methoxypyridine (83 mg, 0.67
mmol), 1-(methylsulfonyl)-1H-benzotriazole (264 mg, 1.34 mmol), triethylamine (0.31
mL, 2.23 mmol) and THF (10 mL) were loaded into a microwave vial and stirred under
microwave irradiation at 150°C for 3 h. A further 1 equivalent of 2-amino-5-
methoxypyridine and 1-(methylsulfonyl)-1H-benzotriazole and triethylamine were added
and the mixture again stirred under microwave irradiation at 150°C for 3 h. The reaction
mixture was loaded onto an Isolute® SCX-2 cartridge, washed with MeOH and eluted
with 7N NH3 in MeOH. The samples were concentrated and purified by MDAP (Luna
Phenyl-Hexyl 3x50mm, 3pum 5-95% MeOH/H:0 (0.1% FA), 1.7mL/min, RT) to give the
title compound (23.1 mg).

LCMS (Method 3): Rt =2.68 min, m/z 443.2 [M+H]"

'H NMR (400 MHz, DMSO-d6) § 10.61 (s, 1H), 8.12 (s, 1H), 8.11 —8.09 (m, 2H),
8.00 (s, 1H), 7.90 — 7.85 (m, 3H), 7.55 (d, J=7.6 Hz, 1H), 7.50 (d, J=3.2 Hz, 1H), 7.48 (d,
J=3.2 Hz, 1H), 7.43 (t, J=7.6 Hz, 1H), 6.72 (t, J=6.2 Hz, 1H), 4.71 (t, J=9.0 Hz, 2H), 4.66
(d, J=6.0 Hz, 2H), 3.85 (s, 3H), 3.08 (t, J=9.0 Hz, 2H)

Example 32

The following example was prepared using a procedure similar to that used for the

synthesis of example 31 by replacing intermediate G with the amine given.

Ex Structure Amine 'H NMR LC-MS
HN—R‘ "H NMR (400 MHz,
X DMSO-d6) & 12.78 (s,
PG 1H), 11.19 (s, 1H), 8.95
N (d, J=1.0 Hz, 1H), 8.71 (d,
J=5.8 Hz, 1H), 8.20 (dd, Rt=228
HN J=1.1, 5.8 Hz, 1H), 8.08 min, m/z
1 4-Amino- (s, 1H), 8.01-7.97 (m, 4143
H pyrimidine | 1H), 7.90-7.84 (m, 3H), [M+H]*
Y 7.60-7.55 (m, 1H), 7.47- | (Method 5)
NN O 7.42 (m, 1H), 6.72 (1,
3-(((7-(1H-pyrazol-4-y1)-2,3- J=6.1 Hz, 1H), 4.69 (t,
dihydrofuro[3,2-c|pyridin-4- J=8.8 Hz, 2H), 4.65 (d,
yl)amino)methyl)-N- J=6.1 Hz, 2H), 3.06 (t,
(pyrimidin-4-yl)benzamide J=8.9 Hz, 2H).
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Example 33
HN—N
$
s
N~
HN

H
s__N
SOR
/
3-(((7-(1H-Pyrazol-4-y1)-2.3-dihvdrofuro|3.2-c]pvridin-4-yl)amino)methyl)-

N-(6-(dimethylamino)-4.5.6,7-tetrahvdrobenzo|d]thiazol-2-vl)benzamide (Example
35)

Paraformaldehyde (13 mg, 0.43 mmol) and sodium cyanoborohydride (27 mg, 0.43
mmol) were added to a stirred suspension of intermediate H1 (70 mg, 0.14 mmol) in
MeOH (2.0 mL) and DMF (0.5 mL). The resulting mixture was stirred for 20 h then
treated with aqueous 1M NaOH (5.0 mL). The mixture was extracted with DCM (2 x 10
mL) then with 10% MeOH in DCM (4 x 5 mL). The combined organic phase was passed
through an Isolute® SCX-2 cartridge which was then washed with 1:1 DCM:MeOH and
eluted with 20% 2M methanolic ammonia in DCM. Concentration in vacuo gave the
crude product which was purified by MDAP (Luna Phenylhexyl 21.2x150 mm, 10 um 5-
60% MeOH/H>0 (0.1% FA) 20mL/ min) to afford the desired product as formate salt
(21.6 mg)

LCMS (Method 3): Rt =2.05 min, m/z 516.4 [M+H]"

'H NMR (400 MHz, DMSO-d6) § 12.40 (br s, 2H), 8.18 (s, 1H), 8.09 (s, 1H), 8.04
(s, 1H), 7.93 (d J=7.4 Hz, 1H), 7.87 (s, 2H), 7.57 (d J=7.9 Hz, 1H), 7.45 (t J=7.7 Hz, 1H),
6.73 (t J=6.0 Hz, 1H), 4.71 (t J=8.9 Hz, 2H), 4.65, (d J=6.0 Hz, 2H), 3.08 (t J=8.9 Hz,
2H), 2.90-2.60 (m, 6H), 2.32 (s, 6H), 2.09-2.01 (m, 1H), 1.76-1.64 (m, 1H).

Example 34

The following example was prepared from intermediate H1 and oxetan-3-one using

a procedure similar to that used to prepare example 33.
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Ex Structure 'H NMR LC-MS
HN-N
\ \
) 'H NMR (400 MHz, DMSO-d6)
N §12.82 (s, 1H), 8.10 (s, 1H),
x 8.05 (s, 1H), 7.93 (d, J=7.7 Hz,
1H), 7.87 (s, 1H), 7.53 (d, J=7.4
Hz, 1H), 7.44 - 7.39 (m, 1H), _ .
SYH 6.72 (dd, 1=6.0, 6.0 Hz, 1H), Rtm /i'gffgn’
34 N G’N 5 4.74 - 4.62 (m, 5H), 4.41 (s, 2H), INLH]
d 4.35 (m, 2H), 4.06 - 3.98 (m, (Mothod 3)
o] 3H), 3.07 (t, J=8.8 Hz, 2H), 2.92
3-(((7-(1H-pyrazol-4-y1)-2,3- -2.79 (m, 2H), 2.70 - 2.57 (m,
dihydrofuro|3,2-c|pyridin-4- 2H), 239 -2.33 (m, 1H), 1.95 -
yl)amino)methyl)-N-(6-(oxetan-3- 1.83 (m, 1H), 1.61 - 1.56 (m,
ylamino)-4,5,6,7- 1H).
tetrahydrobenzo|d]thiazol-2-
yl)benzamide
Example 35
HN—N
$
x—0,
Nz

N-(3-(((7-(1H-Pvyrazol-4-vl)-2.3-dihydrofuro|3.2-c]pyridin-4-

vl)amino)methyl)phenyl)-4-((dimethylamino)methyl)benzamide (Example 35)

Intermediate K1 was dissolved in acetonitrile (2 mL) and then aqueous 12 M HCI
(2 mL) was added. The solution was stirred for 1 h at RT until complete conversion. The
reaction mixture was dried under reduced pressure and the resulting crude purified by
flash chromatography on C18-silica by eluting 0-20% B with A (A: water/acetonitrile
95/5 + 0.1% HCOOH, B: acetonitrile/water 95/5 + 0.1% HCOOH) to give the desired
product (3.8 mg).

LCMS (Method 13): Rt = 3.24 min, m/z 469.2 [M+H]"

'H NMR (400 MHz, DMSO-d6) § 10.25 (s, 1H), 8.13 (s, 1H), 8.08 (s, 1H), 7.95 -
8.00 (d, J=7.9Hz, 2H), 7.85 (s, 2H), 7.73 (s, 1H), 7.51 - 7.68 (m, 3H), 7.27 (t, J=7.9 Hz,
1H), 7.09 (d, J=7.9 Hz, 1H), 6.67 (br s, 1H), 6.50 (s, 1H), 4.71 (t, J=4.7 Hz, 2H), 4.60 (d,
J=4.6 Hz, 2H), 3.06 (br t, J=9.0 Hz, 2H), 2.60 (s, 6H).
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Example 36 to 52

The following examples were prepared in a similar manner of example 35 by

replacing intermediate K1 with the given intermediates in the table below.

Ex Structure Intermediate TH NMR LC-MS

(400 MHz, DMSO-d6) &
| 10.54 - 10.59 (m, 1H),
NS 8.16 (s, 1H), 8.06 - 8.10
HN (m, 1H), 7.80 - 7.89 (m,
3H), 7.61-7.68 (m, 1H), | Rt=3.24
0 726 (t, =78 Hz, 1H), | min, m/z

s j)k Intermediate | 7-09 (- 1=7.7 Hz, 1H), 488.2

36 (15\/; N K2 6.63 (t, J=6.0 Hz, 1H), [M+H]*
N 4.64-4.73 (m,2 H), 457 | (Method

/N (d, J=5.9Hz 2H), 3.61 13)

N-(3-(((7-(1H-pyrazol-4-yl)- (S, 2H), 3.05 (br t, J=8.9

2,3-dihydrofuro|[3,2-c]pyridin- {152355 E)’ 22}915 (;r6 t8
4-yl)amino)methyl)phenyl)-5- J=5.59 Hz, 2H), 2.68 -
methyl-4.5,6.7- 2.73 (m, 2H), 2.42 (s,
tetrahydrothiazolo[4,5- 3H).
¢|pyridine-2-carboxamide
HN—N
\\
N0 (400 MHz, DMSO-d6) &
- 10.58 (s, 1H), 8.15 (s,
N

1H), 8.07 (s, 1H), 7.78 -
7.92 (m, 3H), 7.64 (d,
J=7.9 Hz, 1H), 7.25 (t, e
J=7.7 Hz, 1H), 7.09 (d, mj‘ré’gn} z

HN
37 SW)LN Intermediate | J=7.9 Hz, 1H), 6.58 - 6.73 [M+H]

Rt=3.19

K3 (m, 1H), 4.68 (t, J=8.8
Hz, 2H), 4.56 (d, J=5.7 (Mfgl;"d
Hz, 2H), 3.69 (s, 2H),

N-(3-(((7-(1H-pyrazol-4-yl)- 3.05 (t, J=9.0 Hz, 2H),

2,3-dihydrofuro[3,2-c]pyridin- 2.83-2.96 (m, 2H), 2.68 -

4-yl)amino)methyl)phenyl)-5- 2.83 (m, 2H), 2.39 (s,
methyl-4,5,6,7- 3H).

tetrahydrothiazolo[5,4-
¢|pyridine-2-carboxamide




PCT/EP2021/085380

WO 2022/128853 38
HN—N
. \!
7 (@]
| (400 MHz, DMSO-d6) &
NS 13.31 (brs, 1H), 11.17 (br
HN s, IH), 10.83 (s, 1H), 8.63 | Rt=3.12
(brt, J=6.1 Hz, 1H), 8.07 | min, m/z
o K\ j | (s,2H),7.99 (s, 1H), 7.89 | 5182
38 S%N Intenlgjdlate (s. 1H), 7.77 (brd, J=8.3 | [M+H]"
N/\:S\/N H Hz, 1H), 7.37 (. J=7.9 | (Method
ho— Hz, 1H), 7.17 (br d, 13)
N-(3-(((7-(1H-pyrazol-4-yl)- J=7.89 Hz, 1H), 4.97 (br
2,3-dihydrofuro[3,2-¢]pyridin- t,J=9.2 Hz, 2H), 3.15 -
4-yl)amino)methyl)phenyl)-5- 4.89 (m, 14 H).
(2-hydroxyethyl)-4,5,6,7-
tetrahydrothiazolo[5,4-
¢|pyridine-2-carboxamide
HN—N
N \
| © (400 MHz, DMSO-d6) &
Ny 12.77 (s, 1H), 10.22 (s, 1
! H), 8.45 (s, 1H), 8.23 (d, | Rt=4.03
J=0.9 Hz, 1H), 8.09 (s, min, m/z
Intermediage | s 7-58 -8.02 (m, 6H), | 4662
39 0 n e“g e 727, 1=77Hz, 1H), | [M+H]"
; N 7.07(d,J=7.5Hz, 1H), | (Method
N] H 6.64 (t, 1=5.9, 1H), 4.69 13)
h (t. J=9.0 Hz, 2H), 4.59 (d,
N-(3-(((7-(1H-pyrazol-4-yl)- J=4.6 Hz, 2H), 4.09 (s, 3
2,3-dihydrofuro[3,2-c|pyridin- H), 3.06 (t, J=9.0 Hz, 2H).
4-yl)amino)methyl)phenyl)-1-
methyl-1H-indazole-5-
carboxamide
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HN—N
™ \
(400 MHz, DMSO0-d6) d
0 ppm 13.24 (br s, 1H),
N 10.33 (s, 1H), 9.46 (brs,
2H), 8.62 (br s, 1H), 7.99 B
HN ~8.07 (m, 3H), 7.80 - 7.90 | RL= 3"}5
(m, 3H), 7.68 (d, J=9.2 mj‘%ﬂ z
40 0 Intermediate | Hz, 1H), 7.23 - 7.49 (m, [M+I;I]*
. K6 2H), 6.87 - 7.23 (m, 1H), (Method
5 4.97 (t, J=9.0 Hz, 2H), 13)
HN 474 (d, J=6.1 Hz, 2H),
N-(3-(((7-(1H-pyrazol-4-yl)- 4.27 - 4.47 (m, 2H), 3.40
2,3-dihydrofuro[3,2-¢]pyridin- (d, J=6.1 Hz, 2H), 3.25 (t,
4-yl)amino)methyl)phenyl)- J=9.2 Hz, 2H), 3.09 (t,
1,2.3.4- J=6.1 Hz, 2H).
tetrahydroisoquinoline-6-
carboxamide
HN—N
P (400 MHz, DMSO0-d6) &
10.20 (s, 1H), 8.22 ,
& 0 J=7.9 Hz, 2H), 8.09 (s,
Na 1H), 7.80 - 7.85 (m, 3H),
7.78 (d,J=8.8 Hz, IH), | Rt=4.74
HN 770 (d, J=8.3 Hz, 1H), | min, m/z
. 7.50 (t, J=7.5 Hz, 1H), 466.4
41 i Ji) Intengdlate 732 Et, =75 Hz, 1?1), [M+H]*
N 726 (t,J=79Hz, 1H), | (Method
n 7.07 (d, J=7.5 Hz. 1H), 13)
/ 6.63 (t, J=6.1 Hz, 1H),
N-(3-(((7-(1H-pyrazol-4-y)- 4.69 (t, J=8.8 Hz, 2H),
2,3-dihydrofuro[3,2-¢]pyridin- 4.59 (d, J=6.14 Hz, 2H),
4-yl)amino)methyl)phenyl)-1- 4.19 (s, 3 H), 3.07 (1,
methyl-1H-indazole-3- J=8.8 Hz, 2H).
carboxamide
HN—I}I
N (400 MHz, DMSO-d6) &
o 12.16 - 12.95 (brs, 1H),
Z | 10.34 (s, 1H), 8.32 (s,
Ny 1H), 8.09 (s, 1H), 7.82 - B
HN 7.90 (m, 3H), 7.79 (s, lzfm 1‘327
1H), 7.75 (d, J=7.0 Hz, 1661
Intermediate | 1H), 7.66 - 7.76 (m, 1H), .
42 /N'N‘ 0 K8 752 (dd, J=8.3, 7.5 Hz, ([1\1\44;113(]) .
N 1H), 7.28 (t, J=7.9 Hz, 13)
H 1H), 7.09 (d, J=7.5 Hz,
N-G-(((7<(1H-pyrazol-4-y1)- 1H), 6.66 (m, 1H), 4.69 (t,
2,3-dihydrofuro[3,2-c|pyridin- J=8.8 Hz, 2H), 4.60 (d,
4-yl)amino)methyl)phenyl)-1- J=6.1 Hz, 2H), 4.10 (s, 3
y yl)pheny
methyl-1H-indazole-4- H), 3.06 (t, 1=9.0 Hz, 2H).
carboxamide
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HN—N
S \
o (400 MHz, DMSO-d6) &
7 12.77 (brs, 1H), 1021 (s,
Nx 1H), 8.39 - 8.49 (m, 1H),
HN 8.24 (s, 1H), 8.09 (s, 1H), B
7.86-8.01 (m, 2H), 7.71 - | RL= 3'3/6
o) 7.86 (m, 3H), 7.67 (m, m;r;}nz) z
43 ; N Intermediate | J=7.89 Hz, 1H), 7.27 (t, [M+H]*
§ H K9 J=7.89 Hz, 1H), 7.07 (m, (Mothod
N 1H), 6.65 (t, J=6.14 Hz, 13)
/J 1H), 4.69 (t, J=8.99 Hz,
=N 2H), 4.48 - 4.63 (m, 4H),
N-(3-(((7-(1H-pyrazol-4-y)- 3.06 (t, J=8.77 Hz, 2H),
2,3-dihydrofuro[3,2-¢]pyridin- 2.77 (br s 2H), 2.20 (br s,
4-yl)amino)methyl)phenyl)-1- 6H).
(2-(dimethylamino)ethyl)-1H-
ndazole-5-carboxamide
HN—N
N \
o (400 MHz, DMSO-d6) &
7 10.21 (s, 1H), 8.46 (s,
Nx 1H), 8.27 (s, 1H), 8.14 (s,
HN 1H), 8.09 (s, 1H), 7.98
(dd, J=9.0, 1.5 Hz, 1H), B
0 /gj 7.78 - 7.89 (m, 3H), 7.75 lﬁi; fn‘g’
; \ . (s, 1H), 7.60 - 7.70 (m, 549
44 N, H Intermediate | 1H), 7.27 (t, J=7.9 Hz, [M+H]*
N K10 1H), 7.07 (d, J=7.5 Hz, (Method
4/5 1H), 6.65 (t, J=6.1 Hz, 13)
" 1H), 4.60 - 4.70 (m, 3H),
/ 459 (d, J=5.7 Hz, 2H),
N-(3-(((7-(1H-pyrazol-4-yl)- 2.98 -3.16 (m, 5H), 2.37 -
2,3-dihydrofuro[3,2-¢]pyridin- 247 (m, 4H), 2.23 (dq,
4-yl)amino)methyl)phenyl)-1- J=12.1,3.5 Hz, 2H), 2.00
(1-methylpiperidin-4-y1)-1H- (brs, 2H).
ndazole-5-carboxamide
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HN-N
)
PN (400 MHz, DMSO-d6) &
| 12.16 - 13.09 (brs, 1H),
Nx 10.23 (s, 1H), 8.07 (s,
N 1H), 7.88 (brs, 2H), 7.83 | Rt=3.19
(s,2H), 7.73 - 7.77 (m, min, m/z
Intermediato | 7:64 (4. =8 3 Hz, 4812
45 o eKlel A1 1H), 7.23-737 (m, 2H), | [M+H]
\ 7.09 (d,J=7.5Hz, 1H), | (Method
H 4.73 (t, J=8.1 Hz, 2H), 13)

N 461 (d, J=5.7 Hz, 2H),
N-(3-(((7-(1H-pyrazol-4-yl)- 438 (brs, 2H), 3.35 -
2,3-dihydrofuro[3,2-c]pyridin- 3.61 (m, 2H), 3.01 -3.24
4-yl)amino)methyl)phenyl)-2- (m, 4H), 2.89 (s, 3H).

methyl-1,2.3,4-
tetrahydroisoquinoline-6-
carboxamide
HN—N
N (400 MHz, DMSO-d6) &
o 12.76 (brs, 1H) 10.23 (s,
1H) 8.44 (s, 1H) 8.22 -
NS 830 (m, 1H), 8.13 (s,
HN 1H), 8.08 (s, 1H), 7.97 (d.
J=8.8 Hz, 1H), 7.85-7.90 | Rt=3.40
0 (m, 2H), 7.70 - 7.80 (m, | min, m/z
; N . 2H), 7.67 (d, J=7.9 Hz, 565.2
N%D)LH Inte‘f(nlezdlate 1H), 728 (t. J=7.7Hz, | [M+H]"
1H), 7.08 (d,J=7.5Hz, | (Method
13)

( N
o
N-(3-(((7-(1H-pyrazol-4-yl)-
2,3-dihydrofuro[3,2-¢]pyridin-
4-yl)amino)methyl)phenyl)-1-
(2-morpholinoethyl)-1H-
indazole-5-carboxamide

1H), 4.73 (t, J=8.6 Hz,
2H), 4.58 - 4.68 (d, =6.1
Hz, 4H), 3.40 - 3.50 (br s,

4H), 3.09 (t, J=8.8 Hz,
2H), 2.80 (br s, 2H), 2.40
-2.50 (brs, 2H), 1.30 -
1.50 (m, 2H).
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HN—N
~ \
@ 0, (400 MHz, DMSO-d6) &
N 9.97 (s, 1H), 8.21 (s, 2H),
N 8.08 (s, 1H), 7.85 (s, 2H), | Rt=321
7.68 - 7.76 (m, 2H), 7.45 - | min, m/z
o . 7.53 (m, 1H), 7.10 - 7.26 485.1
47 N Inte‘%nleflate (m, 3H), 6.68 (t, J=6.1 | [M+H]"
o oL Hz, 1H), 4.68 (t, J=8.8 | (Mecthod
Hz, 2H), 4.56 (d, J=6.1 13
N-(5-(((7-(1H-pyrazol-4-yl)- Haz 2}11){) 4 03( (s, 2H) )
2,3-dihydrofuro[3,2-c]pyridin- ’ o ; .

: 2.96 - 3.18 (m, 4H), 2.85
4-yl)amino)methyl)-2- (t. 1=5.9 Hz, 2H)
fluorophenyl)-1,2,3.4- ’ ’ ’ ’

tetrahydroisoquinoline-6-
carboxamide
HN-N
N (400 MHz, DMSO-d6) &
o 13.30 (brs, 1H), 11.53 -
=
(] 11.63 (m, 1H), 10.85 (s,
1H), 8.65 (br t, J=6.0 Hz,
HN 1H), 8.26 (s, 1H), 8.07 (s, | Rt=3.24
0 2H), 8.02 (s, 1H), 7.88 (s, | min, m/z
N \W)LN Intermediate | 1D: 7-78 (brd. J=83Hz, | 5023
48 5\/8 H K14 1H), 7.38 (t, J=7.9 Hz, [M+H]"
CN 1H), 7.18 (d, J=7.7Hz, | (Method
1H), 4.98 (br t, J=9.1 Hz, 13)
N-(3-(((7-(1H-pyrazol-4-yl)- 2H), 4.74 (br dd, J=9.2,
2,3-dihydrofuro[3,2-c]pyridin- 6.1 Hz, 4H), 3.34 - 3.39
4-yl)amino)methyl)phenyl)-5- (m, 2H), 3.25 (brt, J=9.1
(pyrrolidin-1- Hz, 2H), 3.04 - 3.16 (m,
ylmethyl)thiazole-2- 2H), 1.85 - 2.08 (m, 4H).
carboxamide
HN—I;I
X (400 MHz, DMSO-ds) &
0 10.26 (s, 1H), 8.13 (s,
N | 1H), 8.08 (s, 1H), 8.03 (s,
1H), 7.98 (d,J=7.5Hz, | Rt=3.06
HN 1H), 7.85 (s, 2H), 7.72 (s, | min, m/z
. 1H), 7.65 (s, 2H), 7.53- 469.2
49 i ﬁ) Inte?(nfsd Bt 761 (m, 1H), 728 ¢, | [M+H]'
~N N J=7.9Hz, 1H),7.09(d, | (Method
I H J=7.5 Hz, 1H), 6.61-6.76 13)

N-(3-(((7-(1H-pyrazol-4-yl)-
2,3-dihydrofuro[3,2-¢]pyridin-
4-yl)amino)methyl)phenyl)-3-
((dimethylamino)methyl)benz
amide

(brs, 1H), 4.69 (m, 2H),

4.59 (d, J=6.1 Hz, 2H),

4.12 (brs, 2H), 3.06 (m,
2H), 2.58 (br s, 6H).
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HN—N
\ \!
o (400 MHz, DMSO-d6) &
12.27 - 13.05 (br s, 1H), B
N 10.33 (s, 1H), 8.05 (s, | RL= 4'98
HN 1H), 7.76 - 7.97 (m, 2H), mj&n} z
50 Intermediate | 7.43 -7.59 (m, 2H), 7.20 - | i
Q\i K16 7.34 (. 7TH). 6.93-7.07 | (g oo
" (m, 1H), 4.65 - 487 (m, 13)
H 2H), 4.56 (d, J=6.1 Hz,
N-(3-(((7-(1H-pyrazol-4-yl)- 2H), 3.61 (s, 2H), 2.90 -
2,3-dihydrofuro[3,2-¢]pyridin- 3.19 (m, 2H).
4-yl)amino)methyl)phenyl)-2-
phenylacetamide
e (400 MHz, DMSO-d6) &
) 13.31 (br s, 1H), 11.47 (br
s, 1H), 10.60 (s, 1H), 8.97
an (d, J=2.2 Hz, 1H), 8.64 (t,
Ny J=6.1 Hz, 1H), 8.24 (d, _
i I=1.8 Hz, 1H), 8.07 (s, | L= 3'93
2H), 8.02 (s, 1H), 7.85 (s, mj‘g’zn} z
51 o Intermediate | 1H), 7.69 (d, J=8.3 Hz, [M+H]*
wu K17 IH). 737 (LI=T9Hz, | i oo
N A~ 1H), 7.15 (d, I=7.9 Hz, 13)
N-(3-(((7-(1H-pyrazol-4-y)- 1H), 4.97 (t, J=9.2 Hz,
2,3-dihydrofuro[3,2-c]pyridin- 2H). 4.76 (d. J=6.1 Hz.
4-yl)amino)methyl)phenyl)-7- 2H), 4.32 - 4.58 (m. 4H),
methyl-5,6,7,8-tetrahydro-1,7- 3.30 -3.45 (m, 2H), 3.25
naphthyridine-3-carboxamide (. J=9.2 Hz, 2H), 2.95 (d,
J=4.4Hz, 3 H).
HN—N
9
o (400 MHz, DMSO-d6) &
Z | 9.83 (s, 1H), 8.02 (s, 1H),
Na 783 (s, 2 H), 7.51 (s, 1H), B
7.43 (brd, 1=8.1 Hz, 1H), | = 0"}1
HN 7.18 (t, J=7.8 Hz, 1H), m;;’f; z
57 Intermediate | 7.06 (d, J=7.7 Hz, 1H), M +H]+
o I3 633 (d. J=79Hz, IH). | (G oo
5.17-5.26 (m, 1H), 4.68
A 2
H

N-(3-(1-((7-(1H-pyrazol-4-yl)-
2,3-dihydrofuro[3,2-c]pyridin-
4-
yl)amino)ethyl)phenyl)acetam
ide

J=8.9 Hz, 2H), 2.01 (s,
3H), 1.44 (d, J=7.0 Hz,
3H).
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Example S3

N—NH
[ 7
Bn
N~
HN

s

GG

x> N
O

3-(((7-(1H-Pyrazol-4-y1)-2.3-dihvdrofuro|3.2-c]pvridin-4-yl)amino)methyl)-

N-(pyridin-4-ylmethyl)benzamide (Example 53)
Intermediate E3 (90 mg, 0.205 mmol), 1-(tetrahydro-2H-pyran-2-yl)-4-(4,4,5,5-

R |

tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (114 mg, 0.410 mmol), tripotassium
phosphate (130 mg, 0.615 mmol) were dissolved in THF (1 mL) and water (1 mL). The
reaction was purged with argon for 10 min, then chloro(2-dicyclohexylphosphino-2',4',6'-
triissopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-biphenyl)]palladium(Il) (24.18 mg, 0.031
mmol) was added and the resulting mixture heated at 95°C for 1 h. Reaction was
quenched with water and the resulting mixture extracted with DCM. The organic phase
was washed with saturated aqueous NaCl, passed down a phase separator, and the solvent
evaporated in vacuo. The resulting crude was purified by flash chromatography on C18-
silica by gradient elution with 0-30% B in A (A: water/acetonitrile 95/5+ 0.1% HCOOH,
B:acetonitrile/water 95/5 + 0.1% HCOOH). The appropriate fractions were pooled,
treated with aqueous 1M HCI and dried under reduced pressure to afford the title
compound (32 mg).

LCMS (Method 6): Rt =0.27 min, m/z 427.2 [M+H]"

'H NMR (400 MHz, DMSO-d6) § 13.02 - 13.85 (br s, 1H), 9.53 (brs, 1H), 8.83 (d,
J=6.6 Hz, 2H), 8.53 - 8.73 (m, 1H), 7.99 - 8.16 (m, 4H), 7.85 - 7.98 (m, 3H), 7.62 - 7.64
(d, 1H), 7.44 - 7.56 (m, 1H), 4.96 (t, J=9.2 Hz, 2H), 4.83 (d, J=6.1 Hz, 2H), 4.73 (d, J=5.7
Hz, 2H), 3.25 (t, J=9.2 Hz, 2H).

Example 54

The following example was prepared from intermediate E4 using a procedure
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similar to that used to prepare example 53.

UL

3-(((7-(1H-pyrazol-4-y1)-2,3-
dihydrofuro|3,2-c|pyridin-4-
yl)amino)methyl)-N-(1-
benzylpiperidin-4-yl)benzamide

Ex Structure H NMR LC-MS
HN—N
N \
(400 MHz, DMSO-d6) & 12.28 -
o) 12.93 (br s, 1H), 8.20 (d, J=7.9
| P Hz, 1H), 8.14 (s, 1H), 8.07 (s,
1H), 7.85 (s, 2H), 7.80 (s, 1H),
HN 7.65(d,J=7.5Hz, 1H), 746(d, | Rt=3.24
J=7.5Hz, 1H), 7.17-7.39 (m, min, m/z
54 6H), 6.67 (t, ]=5.9 Hz, 1H), 4.68 509.1
(t, J=8.8 Hz, 2H), 4.60 (d, J=5.7 [M+H]*

Hz, 2H), 3.68 - 3.85 (m, 1H),
3.52 (brs, 2H), 3.04 (t, 2H), 2.85
(d, J=11.0 Hz, 2H), 2.09 (br s,
2H), 1.78 (d, J=10.5 Hz, 2H),
1.50 - 1.68 (m, 2H)

(Method 13)

Example 55 and 56

Example 55 and example 56 were enantiomerically resolved starting from racemic

example 11, using the following chiral chromatographic conditions: YMC Cellulose-C

Sum, eluents: 30/70 TPA (0.5% DEA)/CO;, flow 15 mL/min at 120 bar, column

temperature 40°C. Two fractions were isolated and characterized as example 55

(enantiomer 1) and example 56 (enantiomer 2).

Ex Structure 'H NMR LC-MS Chiral LC
(400 MHz, d6-
HN—N DMSO) § 12.80 (s,
N 1H), 8.44 (t, J=5.8 Hz,
1H), 8.09 (s, 1H),
N 7.85-7.83 (m, 2H),
N~ 7.82-7.67 (m, 2H),
N 7.50-7.46 (m, 1H), Rt = 8.62 min
737(t,J=77Hz, IH), | pi_ s N
o 6.71 (t, J=6.1 Hz, 1H), min m Iz Conditions:
55 OVH 4.70 (t, J=8.9 Hz, 2H), 434.0 YMC
4.62 (d, J=6.0 Hz, [M+H] Cellulose-C
0 2H). 387 (dd.J=23, | npepoqs) | 3070IPA
3-(((7-(1H-pyrazol-4-y)-2,3- | 10.8 Hz, 1H), 3.46 - (0.1%
dihydrofuro[3,2-c]pyridin-4- | 3.39 (m, 1H), 3.29 - DEA)/CO;
yl)amino)methyl)-N- 3.23 (m, 2H), 3.06 (t,
((tetrahydro-2H-pyran-2- J=8.8 Hz, 2H), 1.80-
yl)methyl)benzamide 1.75 (m, 1H), 1.61 (d,
(Enantiomer 1) J=12.5 Hz, 1H), 1.49-
1.41 (m, 3H), 1.22-
1.12 (m, 2H).
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(400 MHz, d6-
HN-N DMSO) § 12.80 (s,
N 1H), 8.44 (t, J=5.8 Hz,
1H), 8.09 (s, 1H).
S 0 7.85-7.83 (m, 2H),
N~ 7.82-7.67 (m, 2H) Rt =
> 5 t=10.10
N 7.50-7.46 (m, 1H), min
737 (t,J=7.7Hz, 1H), | Rt=2.68
6.71 (t, J=6.1 Hz, 1H), | min, m/z itions:
O ) > > C d t .
56 OVH 470 (t,J=8.9Hz,2H), | ~ 434.0 oiﬁlgns
4.62 (d,J=6.0 Hz, ML | e pylose-C
0 2H),3.87 (dd, J=23, | (Method3) | "0,
3_.(((7-(1H-pyrazol-4-§./1).-2,3- 10.8 Hz, 1H), 3.45 - (0.1%
dihydrofuro[3,2-c]pyridin-4- 3.40 (m, 1H), 3.30 - DEA)/CO;

yl)amino)methyl)-N-
((tetrahydro-2H-pyran-2-
yl)methyl)benzamide
(Enantiomer 2)

3.23 (m, 2H), 3.06 (t,
J=8.8 Hz, 2H), 1.80-
1.75 (m, 1H), 1.61 (d,
J=12.5 Hz, 1H), 1.49-
1.41 (m, 3H), 1.22-

1.12 (m, 2H).
Example S7
Step A
Br
Y
N~
HN
H
N N
| | = (e}

3-(((7-Bromo-2.,3-dihydrofuro|3.2-c]pvridin-4-yl)amino)methyl)-N-(5-(2-

(dimethyvlamino)ethoxy)pyridin-2-vl)benzamide (Intermediate 57A)

To a solution of Intermediate D1 (400 mg, 1.15 mmol), 5-(2-dimethyl-
aminoethoxy)pyridine-2-ylamine (230 mg, 1.26 mmol) and TBTU (440 mg, 1.37
mmol) in DCM (12 mL) was added DIPEA (0.60 mL, 3.44 mmol) . The reaction mixture

was stirred at room temperature for 18 h. A further amount of TBTU (369 mg, 1.15 mmol)

was added and the mixture was stirred for 48 h. The reaction mixture was diluted with

DCM and extracted with water. The organic phase was dried over magnesium sulfate,

filtered and concentrated in vacuo to obtain the title compound (380 mg).

LCMS (Method 2): Rt = 1.46 min, m/z 512.3/514.3 [M+H]"




10

15

WO 2022/128853 97 PCT/EP2021/085380

Step B

tert-Butyl 4-(4-((3-((5-(2-(dimethylamino)ethoxv)pvyridin-2-yl)carbamovyl)-

benzyl)amino)-2.3-dihydrofuro]3.2-c]pyridin-7-yl)-1H-pvrazole-1-carboxylate
(Intermediate 57B)
To a degassed mixture Intermediate 57A (100 mg, 0.195 mmol), tert-butyl 4-

(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrazole-1-cartboxylate (63 mg, 0.215
mmol) and cesium carbonate (95 mg, 0.293 mmol) in 1,4-dioxane (3 mL) and water (0.3
mL) added [1,1'bis(diphenylphosphino)ferrocene]dichloropalladium(Il) complex with
dichloro-methane (16 mg, 0.0195 mmol) and the reaction mixture was heated and stirred
at 80°C for 1 h. The reaction mixture was cooled, filtered through a pad of Celite® and
concentrated. The crude compound was loaded on an Isolute® SCX-2 cartridge and eluted
with 2N ammonia in MeOH. The basic fractions were concentrated to afford the title
compound (81 mg).
LCMS (Method 2): Rt = 1.50 min, m/z 600.5 [M+H]"

Step C
N—NH
l
2
YO
N~
HN
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3-(((7-(1H-Pyrazol-4-y1)-2.3-dihvdrofuro|3.2-c]pvridin-4-yl)amino)methyl)-

N-(5-(2-(dimethylamino)ethoxvy)pyridin-2-yl)benzamide (Example 57)

To a solution Intermediate 57B (60%, 80 mg, 0.080 mmol) in dichloromethane (2
mL) added trifluoroacetic acid (0.25 mL, 3.20 mmol) and the reaction mixture was stirred
at room temperature for 2h. The reaction mixture was concentrated to dryness and
submitted for MDAP (Sunfire C18 3x50mm, 3um 5-95% ACN / H>O (10mM NH4CO:3),
1.7mL/min, RT then Luna Phenyl-Hexyl 21.2x150mm, 10pum 5-60% MeOH / H>O +0.1%
FA, 20mL/min, RT). The desired product was obtained as an off-white solid (15 mg).

LCMS (Method 3): Rt = 1.98 min, m/z 500 [M+H]"

'H NMR (400 MHz, DMSO-d6) & 10.60 (s, 1H), 8.18 (s, 1H), 8.12 - 8.08 (m, 3H),
7.99 (s, 1H), 7.90 - 7.85 (m, 3H), 7.54 (d, J=7.7 Hz, 1H), 7.50 (dd, J=3.1, 9.2 Hz, 1H),
7.42 (t,J=7.7 Hz, 1H), 6.75 - 6.70 (m, 1H), 4.71 (t, J=8.9 Hz, 2H), 4.66 (d, J=5.9 Hz, 2H),
4.14 (t, J=5.7 Hz, 2H), 3.07 (t, J=8.8 Hz, 2H), 2.66 (t, J=5.8 Hz, 2H), 2.25 (s, 6H).

Example A

ZT

O

N-Methyl-3-(((7-(thiazol-5-y1)-2.3-dihvdrofuro|3.2-c]pyridin-4-

yvllamino)methyl)benzamide (Example A)

A degassed mixture of intermediate E1 (29 mg, 0.08 mmol), S5-
(tributylstannyl)thiazole (33 mg, 0.09 mmol), tetrakis(triphenylphosphine)palladium(0)
(4.6 mg, 0.004 mmol) and copper(I) thiophene-2-carboxylate (1.5 mg, 0.008 mmol) in
dioxane (5 mL) was heated at 150°C under microwave irradiation for 1 h. The reaction
mixture, diluted with MeOH, was passed down an Isolute® SCX-2 cartridge eluting with
MeOH and then 2M methanolic ammonia. The solution was concentrated in vacuo and
the residue was purified by MDAP (Sunfire acetonitrile Basic 5-60, Sunfire C18
19x150mm, 10um, 5-60% acetonitrile/H>O (10mM NH4COs3), 20mL/min, RT) to give
the desired product (7.8 mg).



10

15

20

WO 2022/128853 99 PCT/EP2021/085380

LCMS (Method 3): Rt = 2.29 min, m/z 367.0 [M+H]"

"H NMR (400 MHz, DMSO-d6) & 8.96 (s, 1H), 8.45-8.35 (m, 1H), 8.16 (s, 1H),
8.15 (d, J=0.7 Hz, 1H), 7.83-7.80 (m, 1H), 7.68-7.66 (m, 1H), 7.49-7.46 (m, 1H), 7.41-
736 (m, 1H), 7.11-7.06 (m, 1H), 4.77 (t, J=8.9 Hz, 2H), 4.65 (d, J=6.0 Hz, 2H), 3.10 (,
J=8.9 Hz, 2H), 2.78 (d, J=4.5 Hz, 3H).

Example B

N-Methvyl-3-(((7-(oxazol-5-v1)-2.3-dihvdrofuro|3.2-c]pyridin-4-

vl)amino)methylbenzamide (Example B)

A mixture of intermediate E1 (75 mg, 0.21 mmol), 5-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)oxazole (48 mg 0.25 mmol),

tetrakis(triphenylphosphine)palladium(0) (24 mg, 0.021 mmol) and cesium carbonate
(0.20 g, 0.62 mmol) in DMF (4 mL) and water (0.4 mL) was degassed with argon and
heated at 100°C for 18 h. The reaction mixture was filtered through Celite® and
concentrated in vacuo and the residue was purified by MDAP (Luna Phenyl-Hexyl
3x50mm, 3pm 5-95% MeOH/H>0 (0.1% FA), 1.7 mL/min, RT) to give the product (13.4
mg).

LCMS (Method 3): Rt =2.16 min, m/z 351.0 [M+H]"

'H NMR (400 MHz, DMSO-d6) & 8.43-8.38 (m, 1H), 8.33 (s, 1H), 8.13 (s, 1H),
7.82 (s, 1H), 7.68 (ddd, J=1.5, 1.5, 8.0 Hz, 1H), 7.47 (d, J=7.9 Hz, 1H), 7.39 (t, J=7.7 Hz,
1H), 7.18 (s, 1H,), 7.12 (t, J=6.1 Hz, 1H), 4.78 (t, J=9.0 Hz, 2H), 4.67 (d, J=6.0 Hz, 2H),
3.09 (t, J=8.9 Hz, 2H), 2.78 (d, J=4.5 Hz, 3H).

Example C
Step A



WO 2022/128853 100 PCT/EP2021/085380

N-Benzyl-7-bromo-2.3-dihydrofuro|3.2-c]pyridin-4-amine (Intermediate CA)

Intermediate CA was prepared using a procedure similar to that used for the

synthesis of Intermediate C1 by replacing methyl 3-formylbenzoate with benzaldehyde.

5 LCMS (Method 16): Rt = 1.57 min, m/z 305.1/307.1 [M+H]"
Step B
N—NH
{ Y
Vi 0]
Na |
HN

N-Benzyl-7-(1H-pvrazol-4-y1)-2.3-dihydrofuro|3.2-c]pyridin-4-amine

(Example C)
10 A degassed mixture of Intermediate CA (50 mg, 0.164 mmol), tert-butyl 4-(4,4,5,5-

R |

tetramethyl-1,3,2-dioxaborolan-2-yl)pyrazole-1-carboxylate (58 mg, 0.197 mmol), [1,1'-
bis(diphenylphosphino)-ferrocene]dichloropalladium(Il) complex with DCM, (14 mg,
0.0164 mmol), cesium carbonate (53 mg, 0.164 mmol) in 1,4-dioxane (1.5 mL) and water
(0.15 mL) was heated at 90°C for 20 h. A further portion of tert-butyl 4-(4,4,5,5-
15  tetramethyl-1,3,2-dioxaborolan-2-yl)pyrazole-1-carboxylate (58 mg, 0.197 mmol), [1,1'-
bis(diphenylphosphino)-ferrocene]dichloropalladium(Il) complex with dichloromethane,
(14 mg, 0.0164 mmol), and cesium carbonate (53 mg, 0.164 mmol) were added and the
resulting mixture was allowed to stir for a further 2 h.. The reaction mixture was loaded

onto an Isolute® SCX-2 cartridge and washed with DCM, then MeOH, then the product
20  eluted with MeOH/NH;3; 2N and concentrated in vacuo. The residue was purified by
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MDAP (Sunfire C18 19x150mm, 10um 20-80% ACN / H,O (10mM NH4CO3),
20mL/min, RT) to give the product (10.74 mg).

LCMS (Method 3) RT = 2.59 min, m/z 293.3 [MH]"

"H NMR (400 MHz, DMSO-d6) 5 12.79 (s, 1H), 8.09 (s, 1H), 7.91 (s, 1H), 7.83 (s,
1H), 7.36 - 7.27 (m, 4H), 7.20 (&, J=1.7, 7.1 Hz, 1H), 6.67 - 6.62 (m, 1H), 4.70 (t, J=8.9
Hz, 2H), 4.59 (d, J=6.0 Hz, 2H), 3.05 (t, J=8.9 Hz, 2H).

PHARMACOLOGICAL ACTIVITY OF THE COMPOUNDS OF THE
INVENTION.

In vitro inhibitory activity assay description ROCK1 and ROCK2

(Method A)

The effectiveness of compounds of the present invention to inhibit Rho kinase
activity can be determined in a 10pl assay containing 40mM Tris pH7.5, 20mM MgCl»
0.1mg/mL BSA, 50uM DTT and 2.5uM peptide substrate (Myelin Basic Protein) using
an ADP-Glo kit (Promega). Compounds were dissolved in DMSO such that the final
concentration of DMSO was 1% in the assay. All reactions/incubations are performed at
25°C. Compound (2uL) and either Rho kinase 1 or 2 (4ul) were mixed and incubated for
30 min. Reactions were initiated by addition of ATP (4uL) such that the final
concentration of ATP in the assay was 10uM. After a lhour incubation 10ul of ADP-Glo
Reagent was added and after a further 45 minutes incubation 20uL. of Kinase Detection
Buffer was added and the mixture incubated for a further 30 minutes. The luminescent
signal was measured on a luminometer. Controls consisted of assay wells that did not
contain compound with background determined using assay wells with no enzyme added.
Compounds were tested in dose-response format and the inhibition of kinase activity was
calculated at each concentration of compound. To determine the ICso (concentration of
compound required to inhibit 50% of the enzyme activity) data were fit to a plot of %
inhibition vs Logio compound concentration using a sigmoidal fit with a variable slope
and fixing the maximum to 100% and the minimum to 0%. To determine the Ki values

the Cheng-Prusoff equation was utilized (Ki=ICso/(1+[S]/Km).

In vitro inhibitory activity assay description ROCK1 and ROCK2
(Method B)



10

15

20

25

30

WO 2022/128853 102 PCT/EP2021/085380

The effectiveness of compounds of the present invention to inhibit Rho kinase
activity can be determined in a 10pl assay containing 40mM Tris pH7.5, 20mM MgCl»
0.Img/mL BSA, 50uM DTT and 2.5uM peptide substrate (Myelin Basic Protein) using
an ADP-Glo kit (Promega). Compounds were dissolved in DMSO such that the final
concentration of DMSO was 1% in the assay. All reactions/incubations are performed at
250C. Compound (2pL) and either Rho kinase 1 or 2 (4ul) were mixed and incubated for
30 min. Reactions were initiated by addition of ATP (4uL) such that the final
concentration of ATP in the assay was 200uM. After a 1hour incubation 10ul of ADP-
Glo Reagent was added and after a further 45 minute incubation 20pL of Kinase
Detection Buffer was added and the mixture incubated for a further 30 minutes. The
luminescent signal was measured on a luminometer. Controls consisted of assay wells
that did not contain compound with background determined using assay wells with no
enzyme added. Compounds were tested in dose-response format and the inhibition of
kinase activity was calculated at each concentration of compound. To determine the ICso
(concentration of compound required to inhibit 50% of the enzyme activity) data were fit
to a plot of % inhibition vs Log10 compound concentration using a sigmoidal fit with a
variable slope and fixing the maximum to 100% and the minimum to 0%. To determine
the Ki values the Cheng-Prusoff equation was utilized (Ki=ICso/(1+[S]/Km).

The Ki values obtained with Method A and with Method B were consistent.

Compounds according to the invention showed Ki values lower that S00 nM on
both isoforms.

The results for individual compounds of the examples are provided below in Table

1 and are expressed as range of activity.

In vitro inhibitory activity assay description for PKA

The effectiveness of compounds of the present invention to inhibit PKA activity
can be determined in a 10uL assay containing 40mM Tris pH7.5, 20mM MgCI2
0.1mg/mL BSA, 50uM DTT and 260uM peptide substrate (kemptide) using an ADP-Glo
kit (Promega). Compounds were dissolved in DM SO such that the final concentration of
DMSO was 1% in the assay. All reactions/incubations are performed at 25°C. Compound
and PKA enzyme (6pl) were mixed and incubated for 30 min. Reactions were initiated
by addition of ATP (4pL) such that the final concentration of ATP in the assay was 10uM.
After a 30 minute incubation 10pL of ADP-Glo Reagent was added and after a further 1
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hour incubation 20pL of Kinase Detection Buffer was added and the mixture incubated
for a further 45 minutes. The luminescent signal was measured on a luminometer.
Controls consisted of assay wells that did not contain compound with background
determined using assay wells with no enzyme added. Compounds were tested in dose-
response format and the inhibition of kinase activity was calculated at each concentration
of compound. To determine the ICso (concentration of compound required to inhibit 50%
of the enzyme activity) data were fit to a plot of % inhibition vs Logio compound
concentration using a sigmoidal fit with a variable slope and fixing the maximum to 100%
and the minimum to 0%. To determine the Ki values the Cheng-Prusoff equation was
utilized (Ki=ICso/(1+[S]/Km).

In vitro inhibitory activities for PK A were reported as selectivity ratio vs. ROCK?2.
Selectivity ratio PKA/ROCK2 was calculated by dividing the Ki value for PKA by Ki
value of ROCK2 (method B) and reported into table 1.

Table 1.
Method A Method B Ratio Ki
Ex No. PKA/ROCK2
ROCK 1 ROCK 2 ROCK 1 ROCK 2

1 +++ +++ A
2 ++ +++ A
3 ++ ++ o
4 ++ ++

5 ++ ++ A
6 ++ ++ o
7 ++ +++

8 ++ +++ A
9 ++ ++

10 +++ +++ o
11 +++ +++ A
12 ++ ++ A
13 ++ +++

14 +++ +++

15 +++ +++ +++ +++ A
16 +++ +++ +++ +++ o
17 +++ +++

13 4+ o+

19 4+ o+
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20 4+ o+

21 +++ +++

22 +++ +++

23 4+ o+

24 +++ +++

25 4+ o+

26 4+ o+

27 4+ o+

28 +++ +++ +++ +++ A
29 ++ 4+

30 4+ o+

31 +++ +++ A
32 +++ +++ o
33 +++ +++ +++ +++ o
34 +++ +++ +++ +++ A
35 4+ o+

36 4+ o+

37 +++ +++

38 4+ o+

39 4+ o+

40 +++ +++

41 + ++

42 ++ +++

43 +++ +++ +++ +++

44 +++ +++ +++ +++

45 +++ +++ +++ +++

46 +++ +++ +++ +++

47 +++ +++

48 +++ +++ +++ +++

49 +++ +++

50 ++ ++

51 4+ o+

52 ++ ++

53 4+ o+

54 +++ +++

55 +++ +++ A
56 +++ +++ o
57 +++ +++ A
A + +

B + ++ ® ok K
C + + *
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wherein the compounds are classified in term of potency with respect to their
inhibitory activity on ROCKI1 and ROCK2 isoforms according to the following
classification criterion:

+++:Ki<3nM

++:3<Ki< 30nM

+:Ki>30 nM

The Compounds according to the invention showed advantageously Ki values equal
to or lower than 30 nM , preferably even equal to or lower that 3 nM, at least on ROCK?2;
further preferably lower than 30 nM, preferably even equal to or lower that 3 nM, on both
isoforms. . The compounds according to the invention are more potent than the
comparative example A and B.

Moreover, preferred compounds according to the invention exhibit marked
selectivity versus PKA. The compounds according to the invention are at least 5 fold,
preferably equal to or more than 10 fold, selective in terms of ROCK2 selectivity vs PKA.
Overall the compounds of the invention are more selective than the comparative example
C.

The compounds are classified in term of selectivity with respect to their ratio of
inhibitory activity (Ki) of PKA on ROCK2 isoform according to the following
classification criterion:

#x% - ratio > 10

#* 5 <ratio< 10

* - ratio <5
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CLAIMS

1. A compound of formula (I)

R4

5 wherein

PCT/EP2021/085380

X1, X2, X3 and X4 are all CH or one of Xj, X», X3 and X4 is N and the others are

CH;

2

p is zero or an integer from 1 to 4;

each R, when present, is halogen in each occurrence independently selected from

10 (C1-Ce)alkyl and halogen selected from F, Cl, Br and [;

R is pyrazolyl;
L is -C(O)NH- or -NHC(O)- ;

n is in each occurrence independently O or an integer selected from 1, 2 or 3;

R» and Rs are in each occurrence independently selected from the group consisting

15 of
H,
halogen,

-OH,
-(CH2)mNR4Rs,
20 (C1-Co)alkyl,

(C1-Ces)hydroxyalkyl,
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(C1-Ce) alkoxy,

(C1-Cs) alkoxy (C1-Ce)alkyl,

(C1-Ce)haloalkyl,

(C1-Ce)haloalkoxy,

(C1-Ce)haloalkoxy (C1-Cs)alkyl,

(C3-Cro)cycloalkyl,

aryl, heteroaryl and (Cs-Ce)heterocycloalkyl,

each of which cycloalkyl, aryl, heteroaryl and heterocycloalkyl

is in its turn optionally and independently substituted with one or more groups
selected from

halogen,

-OH,

(C1-Ce)alkyl,

(C1-Ces)hydroxyalkyl,

(C1-Ce) alkoxy,

(C1-Cs) alkoxy (C1-Ce)alkyl,

(C1-Ce)haloalkyl,

(C1-Ce)haloalkoxy,

-(CH2)mNR4Rs,

-O-(CHz2)mNR4Rs,

alkanoyl,

aryl, heteroaryl, cycloalkyl,

aryl-(C1-Ce)alkyl,

(Cs-Ce)heterocycloalkyl,

(Cs-Cg)heterocycloalkyl-(C1-Ce)alkyl,

each of said aryl, heteroaryl, cycloalkyl, heterocycloalkyl is still further optionally
substituted by one or more group selected independently from halogen, -OH, (C:-
Csg)alkyl, (C1-Cs)haloalkyl, (C1-Cs)hydroxyalkyl;

m 18 in each occurrence independently O or an integer selected from 1, 2 or 3;
R4 and Rs the same or different, are selected from the group consisting of
-H,

(C1-Ce)alkyl,
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(C1-Ce)haloalkyl,

(C1-Ces)hydroxyalkyl,

(Cs-Ce)heterocycloalkyl;

Rsand R7 are independently selected from the group consisting of -H, (C1-Ce)alkyl;
single enantiomers, diastereoisomers and mixtures thereof in any proportion and/or

pharmaceutically acceptable salts and solvates thereof.

A compound according to Claim 1, wherein X5 and X4 are all CH groups and X or
X3 are in the alternative independently a CH group or a nitrogen atom ;

R is pyrazol-4-yl;

all the other variables being as defined in claim 1;

single enantiomers, diastereoisomers and mixtures thereof in any proportion and/or

pharmaceutically acceptable salts and solvates thereof.

A compound according to Claim 2, wherein X1 , Xz, X3, X4 are all CH group;
each R, when present, is halogen in each occurrence independently selected from
F, Cl, Brand I,

R is pyrazolyl;

L is -C(O)NH- or -NHC(O)- ;

nis 0;

R» is in each occurrence independently selected from the group consisting of
(C1-Ce)alkyl,

(C1-Ces)hydroxyalkyl,

(C1-Cs) alkoxy (C1-Ce)alkyl,

(C1-Ce)haloalkyl,

(C1-Ce)haloalkoxy (C1-Cs)alkyl;

all the other variables being as defined in claim 1,

single enantiomers, diastereoisomers and mixtures thereof in any proportion and/or

pharmaceutically acceptable salts and solvates thereof.

A compound according to Claim 1, wherein X1, X2, X3 and X4 are all CH;
p is zero or an integer from 1 to 4;
each R, when present, is halogen in each occurrence independently selected from

F, Cl, Brand I,
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R is pyrazolyl;

L is -C(O)NH or-NHC(O)- ;

n is in each occurrence independently O or an integer selected from 1, 2 or 3;

R3 when present is H, or (C1-Cs)hydroxyalkyl, and

R» is selected from the group consisting of

aryl, heteroaryl and (Cs-Ce)heterocycloalkyl,

each of which aryl, heteroaryl and heterocycloalkyl

is in its turn optionally and independently substituted with one or more groups
selected from

(C1-Ce)alkyl,

(C1-Ces)hydroxyalkyl,

(C1-Ce) alkoxy,

(C1-Cs) alkoxy (C1-Ce)alkyl,

-(CH2)mNR4Rs,

-O-(CHz2)mNR4Rs,

aryl, heteroaryl, cycloalkyl,

aryl-(C1-Ce)alkyl,

(Cs-Ce)heterocycloalkyl,

(Cs-Cg)heterocycloalkyl-(C1-Ce)alkyl,

each of said aryl, heteroaryl, cycloalkyl, heterocycloalkyl is still further optionally
substituted by one or more group selected independently from halogen, -OH, (C:-
Csg)alkyl, (C1-Cs)haloalkyl, (C1-Cs)hydroxyalkyl;

m 18 in each occurrence independently O or an integer selected from 1, 2 or 3;

R4 and Rs the same or different, are selected from the group consisting of

-H,

(C1-Co)alkyl,

(C1-Ce)haloalkyl,

(C1-Co)hydroxyalkyl,

(C3-Ce)heterocycloalkyl;

or pharmaceutically acceptable salts and solvates thereof.

A compound according to Claim 4, wherein R; is selected from (pyridinyl)methyl,

(pyridinyl)ethyl, methoxypyridinyl, ((dimethylamino)ethoxy)pyridinyl, or from 1-
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(2-(dimethylamino)ethyl)-1H-indazole-5-yl, 1-(2-morpholinoethyl)-1H-indazole-
5-yl, 1-(1-methylpiperidin-4-yl)-1H-indazole-5-yl.

A compound of formula (I) according to Claim 1, wherein X1, X2, X3 and X4 are all
CH;
piszeroorl;

each R, when present, is F;

R1 is pyrazol 4-yl;

L is -C(O)NH- or -NHC(O)- ;

n is in each occurrence independently O or an integer selected from 1, 2;

R» and Rs are in each occurrence independently selected from the group consisting
of

H,

(C1-Ce)alkyl which is methyl,

(C1-Cs) alkoxy (C1-Cs)alkyl which is 2-methoxyethyl,

(C1-Ce)haloalkyl which is 3-fluoropropyl,

(C3-Cio)cycloalkyl which is cyclopropyl, cyclobutyl,

aryl which is phenyl;

heteroaryl which is pyridinyl, pyrazolyl, thiophenyl, imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, pyrimidinyl,  1,2,5-oxadiazol-3-yl, 4,5,6,7-
tetrahydropyrazolo[1,5-a]pyrazin-2-yl, 4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2-
yl, 4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl, 1,2,3 4-tetrahydroisoquinoline-6yl,
5,6,7,8-tetrahydro-1,7-naphthyridinyl, 1H-indole-5yl, isoindolin-yl, 1H-indazole-
5yl,

and

(Cs-Ce)heterocycloalkyl which is piperidinyl, morpholinyl, tetrahydrofuranyl,
tetrahydro-2H-pyran-yl;

each of which cycloalkyl, aryl, heteroaryl and heterocycloalkyl

is in its turn optionally and independently substituted with one or more groups
selected from

halogen which is Fluoro,

(C1-Ce)alkyl which is methyl,

(C1-Ces)hydroxyalkyl, which is hydroxyethyl,
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(C1-Cs) alkoxy, which is methoxy,

-(CH2)uNR4Rs which is (dimethylamino)methyl, 2-(dimethylamino)ethyl,
dimethylamino wherein R4 and Rs are methyl and m is O, lor 2, oxetan-3-ylamino
wherein R4 is H, Rs1s oxetanyl and m is O,

-O-(CH2)mNR4Rs which is ((dimethylamino)ethoxy )pyridinyl;

cycloalkyl which is cyclopropyl,

aryl-(C1-Ce)alkyl, which is benzyl, phenethyl,

(C3-Ce)heterocycloalkyl, which is oxetan-3-yl, piperidin-4-yl,
(Cs-Cs)heterocycloalkyl-(C1-Cs)alkyl, which is morpholinoethyl, pyrrolidin-1-
ylmethyl,

each of said heterocycloalkyl is still further optionally substituted by (C1-Cg)alkyl
which is methyl;

Rsis -H, or methyl; and R7is -H

single enantiomers, diastereoisomers and mixtures thereof in any proportion and/or

pharmaceutically acceptable salts and solvates thereof.

A compound according to claim 1 selected from:

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(1-cyclopropylpiperidin-4-yl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-((1-methyl-1H-pyrazol-3-yl)methyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(3-fluoropropyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(pyridin-2-ylmethyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(cyclopropylmethyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(5,5-dimethyltetrahydrofuran-3-yl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(2-methoxyethyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-((1-methyl-1H-imidazol-4-yl)methyl)benzamide;
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3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(pyrimidin-5-ylmethyl)benzamide;

N-((1,2,5-oxadiazol-3-yl)methyl)-3-(((7-(1H-pyrazol-4-yl)-2,3-
dihydrofuro[3,2-c]pyridin-4-yl)amino)methyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-((tetrahydro-2H-pyran-2-yl)methyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(3,3-difluorocyclobutyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(isoxazol-3-ylmethyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(thiazol-4-ylmethyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(5-methyl-4,5,6,7-tetrahydropyrazolo[ 1,5-a]pyrazin-2-yl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(2-(1-methylpiperidin-4-yl)ethyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(2-(pyridin-4-yl)ethyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(3-((dimethylamino)methyl)phenyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(3-((dimethylamino)methyl)benzyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(2-morpholinoethyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(5-methyl-4,5,6,7-tetrahydrothiazolo[ 5,4-c]pyridin-2-yl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(2-(pyridin-3-yl)ethyl)benzamide;

(S)-3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)-N-(2-hydroxy-1-phenylethyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(4-((dimethylamino)methyl)benzyl)benzamide;
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3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-((5-methylthiophen-2-yl)methyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(1-phenethylpiperidin-4-yl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(1-(2-(dimethylamino)ethyl)-1H-pyrazol-4-yl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(2-(1-(oxetan-3-yl)piperidin-4-yl)ethyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-((5-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2-yl)methyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-((2-methylisoindolin-5-yl)methyl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(5-methoxypyridin-2-yl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(pyrimidin-4-yl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(6-(dimethylamino)-4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(6-(oxetan-3-ylamino)-4,5,6,7-tetrahydrobenzo[d]thiazol-2-yl)benzamide;

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-4-((dimethylamino)methyl)benzamide;

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-5-methyl-4,5,6,7-tetrahydrothiazolo[4,5-c]pyridine-2-
carboxamide;

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-5-methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridine-2-
carboxamide;

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-5-(2-hydroxyethyl)-4,5,6,7-tetrahydrothiazolo[5,4-
c]pyridine-2-carboxamide;

N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
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yl)amino)methyl)phenyl)-1-methyl-1H-indazole-5-carboxamide;
N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-1,2,3,4-tetrahydroisoquinoline-6-carboxamide;
N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-1-methyl-1H-indazole-3-carboxamide;
N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-1-methyl-1H-indazole-4-carboxamide;
N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-1-(2-(dimethylamino)ethyl)-1H-indazole-5-
carboxamide;
N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-1-(1-methylpiperidin-4-yl)-1H-indazole-5-carboxamide;
N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-2-methyl-1,2,3,4-tetrahydroisoquinoline-6-
carboxamide;
N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-1-(2-morpholinoethyl)-1H-indazole-5-carboxamide;
N-(5-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-
yl)amino)methyl)-2-fluorophenyl)-1,2,3,4-tetrahydroisoquinoline-6-carboxamide;
N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-5-(pyrrolidin-1-ylmethyl)thiazole-2-carboxamide;
N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-3-((dimethylamino)methyl)benzamide;
N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-2-phenylacetamide;
N-(3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)methyl)phenyl)-7-methyl-5,6,7,8-tetrahydro-1,7-naphthyridine-3-
carboxamide;
N-(3-(1-((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[3,2-c]pyridin-4-
yl)amino)ethyl)phenyl)acetamide;
3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(pyridin-4-ylmethyl)benzamide;
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10.

11.

12.

13.

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(1-benzylpiperidin-4-yl)benzamide;

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-((tetrahydro-2H-pyran-2-yl)methyl)benzamide (Enantiomer 1),

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-((tetrahydro-2H-pyran-2-yl)methyl)benzamide (Enantiomer 2),

3-(((7-(1H-pyrazol-4-yl)-2,3-dihydrofuro[ 3,2-c]pyridin-4-yl)amino)methyl)-
N-(5-(2-(dimethylamino)ethoxy)pyridin-2-yl)benzamide;

single enantiomers, diastereoisomers and mixtures thereof in any proportion

and/or pharmaceutically acceptable salts and solvates thereof.

A pharmaceutical composition comprising a compound as defined in any one of
claims 1 to 7, or a pharmaceutically acceptable salt or solvate thereof, in admixture

with one or more pharmaceutically acceptable carrier or excipient.

A pharmaceutical composition according to claim 8 suitable to be administered by
inhalation, selected from inhalable powders, propellant-containing metering

aerosols or propellant-free inhalable formulations.

A device comprising the pharmaceutical composition according to claim 9, which
may be a single- or multi-dose dry powder inhaler, a metered dose inhaler and a

soft mist nebulizer.

A pharmaceutical composition according to claim 8 suitable to be administered by
oral route, selected from, gelcaps, capsules, caplets, granules, lozenges and bulk
powders or aqueous and non-aqueous solutions, emulsions, suspensions, syrups,

and elixirs formulations.

A compound or a pharmaceutical composition according to any one of claims 1 to

7 or 8 for use as a medicament.

A compound or a pharmaceutical composition for use according to claim 12, in the
prevention and /or treatment of pulmonary disease selected from the group
consisting of asthma, chronic obstructive pulmonary disease COPD, idiopathic

pulmonary fibrosis (IPF), pulmonary hypertension (PH) and specifically
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14.

Pulmonary Arterial Hypertension (PAH).

A combination of a compound as defined in any one of the claims 1 to 7 with one
or more active ingredients selected from the classes consisting of organic nitrates
and NO donors; inhaled NO; stimulator of soluble guanylate cyclase (sGC);
prostaciclin analogue PGI2 and agonist of prostacyclin receptors, compounds that
inhibit the degradation of cyclic guanosine monophosphate (¢cGMP) and/or cyclic
adenosine monophosphate (cAMP); human neutrophilic elastase inhibitors;
compounds inhibiting the signal transduction cascade; active substances for
lowering blood pressure; neutral endopeptidase inhibitor; osmotic agents; ENaC
blockers; anti-inflammatories including corticosteroids and antagonists of
chemokine receptors; antihistamine drugs; anti-tussive drugs; antibiotics and
DNase drug substance and selective cleavage agents; agents that inhibit ALKS
and/or ALK4 phosphorylation of Smad2 and Smad3; tryptophan hydroylase 1
(TPH1) inhibitors and multi-kinase inhibitors.



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2021/085380
A. CLASSIFICATION OF SUBJECT MATTER
INV. CO07D491/048 A61K31/506 A61P11/00 A61P11/06
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

CO07D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

13 May 2004 (2004-05-13)
cited in the application
page 44, line 7; claim 1

[DE]; FEURER ACHIM [DE] ET AL.)

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2019/238628 Al (CHIESI FARM SPA [IT]) 1-14

19 December 2019 (2019-12-19)

cited in the application

page 1, line 2 - line 6; claim 1
A WO 2004/039796 Al (BAYER HEALTHCARE AG 1-14

|__K| Further documents are listed in the continuation of Box C.

‘z‘ See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance;; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance;; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

7 February 2022

Date of mailing of the international search report

16/02/2022

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Gettins, Marc

Form PCT/ASA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2021/085380

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A OLIVIER DEFERT ET AL: "Rho kinase 1-14
inhibitors: a patent review (2014 -
2016) ",

EXPERT OPINION ON THERAPEUTIC PATENTS,
vol. 27, no. 4,

16 January 2017 (2017-01-16), pages
507-515, XP055400492,

GB

ISSN: 1354-3776, DOI:
10.1080/13543776.2017.1272579

page 509; figures 1-2

A YANGBO FENG ET AL: "Rho Kinase (ROCK) 1-14
Inhibitors and Their Therapeutic
Potential",

JOURNAL OF MEDICINAL CHEMISTRY,
vol. 59, no. 6,

30 October 2015 (2015-10-30), pages
2269-2300, XP055535566,

uUs

ISSN: 0022-2623, DOI:

10.1021/acs. jmedchem.5b00683

page 2275 - page 2276; figures 5-6

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2021/085380
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2019238628 Al 19-12-2019 AR 114926 Al 28-10-2020
EP 3807273 Al 21-04-2021
MA 52891 A 28-04-2021
Us 2021253568 Al 19-08-2021
WO 2019238628 Al 19-12-2019
WO 2004039796 Al 13-05-2004 AU 2003278088 Al 25-05-2004
Ca 2503646 Al 13-05-2004
EP 1562935 Al 17-08-2005
ES 2273047 T3 01-05-2007
JP 4681451 B2 11-05-2011
JP 2006506458 A 23-02-2006
Us 2006241127 A1l 26-10-2006
WO 2004039796 Al 13-05-2004

Form PCT/ASA/210 (patent family annex) (April 2005)




CN 116600810 A

(19) EREIR =5

(12) XBRE FEIF

(10) BB/ %S CN 116600810 A
(43) B/ H 2023.08. 15

(21) EBIBFS 202180084236.6
(22) BiFH 2021.12.13

(30) LA E
20214149.5 2020.12.15 EP

(85) PCTEPRERIFHANERMERH
2023.06.14

(86) PCTEPRER 1B RV ERIF HIE
PCT/EP2021/085380 2021.12.13

(87) PCTEPRER BRI A Th HIE
W02022/128853 EN 2022.06.23

(710 BB A Ay 24 A )
b &= IR R T
(72) ZBAN F e« 2KFH A« [f2Es
AeMe KA Debats
Re TWHHFHE  C e SZ ity

A« E < il KA
(74) EFRIBINM P EARSL R ERHES A
AR AT 11038
ERREBIH LR
(51) Int.CI.
A61K 31/506 (2006.01)

PRERFESH  HHAFBISH

(54) X EA&FR

1 S RHO— 5 iy 49 1] 751 11
=)
(57) HE

A B #5 B AN Rho SR 11 R Ik i Sk
BERTAMHY R (D B &9, il X Kb A1)
7k, AE e A AE G L IR & R
il Hh, A 2 B A4k 50T LA F IR 97 VF % SSROCK
AL 1) AH S AR 990 » 30 S s, L HR G , S 4 S
FEE il (COPD) , 455 & MMl 4T 4EAL. (IPF) A0 fifiz))
Hik = Hs (PAH)

R S I WE T



CN 116600810 A W F E X HB

1/8 1L

1L.A (DS

FEARIEAFAERT Ay 3, R B Ao e 1 (C-C) B AN &, Brid k1 3 i [ F,

Ry
-0
I Ry
N ~Z
HN_ _Rs
X7 "X
X3 “L—(CH)q
|
o
X, » X, XX, 2 9CH, BRX L X, X AKX, 22— AN E 9 CH;
p OB A A1) HEEL
CL,Brfiil;
R ML

L7y-C(0)NH-EL-NHC(0) - ;

nfEBEOCH I AT 3 D908k 1, 28031 4L

R, R E AR H BN 7 Hi gk 1
H,
XT3
OH,
(CH) NRR.,
(C
(C
(C
(C
(C

1

1

C) %

C.) #

C)k}uéﬁufi:,

C,) btk (C,-C bt dik,
C)

C)

C)

1

2]

1

. [xMU;-:in:,

(C,-Cy paflbe s %,

(C,-Cy ikt % (C,-C) bk,

(C,-C,,) btk

i HE IR TTHEAN(C,-C AR HE
L&M\Jﬂn%m%,%‘:ﬁ%ﬂl I AR
SCARE i HLAh ST 3 A -AI%-A%Uﬂx{k,Ph
X

OH,

(C,-C Fi k.

1

1

Enflibud |



CN 116600810 A mF OE K B 2/8 T

(c,C

BEZE S5
(C,-Cy) ke ek,
(C,-Cy) bk (C,-Cy) bk,
(C,-Cy) pa ki dik,
(C,-Cy) p ke e Ak,
(CH, NR R,

0- (CH) NR,R.,

Bk 5E

7 A TTHE Bk

75 % (C-Cy) bk,

(C,-Cp Ik,

(C,-Cy) A3k - (C,-Cy) bk,

Fm_}?#:,fﬁ%,ﬂ Bedk, R g AR PRI A A S SR AT
A, Bk 3L A % B 3, -OH, (C,-Cy) ki dik, (C,-Cp mflbiedk, (C,-Cp) FrAkkedt;

mAE A U I AT b 9 0B 1 1, 2B A KL

R AMRAH R ELA R, 1% B

H,

(C,-Cy ke dk,
(C,-Cy pflkEdE,
(C,-Cy Fedk b fik,

(C,-Cp) ZeHft fik «

RAMRTARAL I 5 -H, (C,-C) bk

FER X B S R A, JE T B S A A B AT S LU 9 R R B AN /B 247 B TR A2 I 2
BTGP

2. BURIE R LA A4, oA X RIX 34 CHAE [, FLX B, AT 3 438 dth gt 37t S CHA [ B
i1

R LI -4-

Py B AR B I E AR SR 1 i E s

FER X B S R A, JE T B S A A B AT S LU 9 R R B AN /B 247 B TR A2 I 2
BTGP

3. BCRIE R &Y, FeX L X, X, X, 3 N CHEE ]

FEARIEAFER KT ER , BTl b 2 A5 OCH BN S i 9 F, CL, BrFAT

R AL

L4y-C(0)NH-E¢-NHC(0) - ;

nAN0;

R ZERE I HH B it 57 b ik 1

(C,-Cy) e dt,

(C,-Cy Fedk b fik,

(C,-Cy) bk (C,-Cy) bk,



CN 116600810 A mF OE K B 3/8

(C,-Cy pflkEdE,

(C,-Co ikt % (C,-Cy bk
B Foe AR s WIE RO EE R 1 P g S
FLA X i S A A, X B S A R AT S L B TR A A/ B L 2 2% T2 i £

AEFIE

4. BRI E SR 1G9, FedX L X, , X NIX 22 4 CH:
S EAEERELS @
FEPRIEALAER XT3, B <1 25 A2 5 0 B S Hiik HF,CL,Brll s
R IRH P -
L2y~ C(0) NHEL -NHC (0) - ;
nfERE R H LN M9 0880 H 1, 2803 B4
R EAFERT J9H, B (C,-Cp) Fo Ak ik, H

R,i% H
T Hk I TR (C,-CY) I btk
%75 3, 77 AN e He A A — A
ST IR HART g — AN B AN U, BT id 2 4] 1k H

(C,-Cy) e dt,

(C,-Cy Fedk b fik,

(C,-Cy) ke ek,

(C,-Co kg2 (C,-Cy) ke ik,

(CH,) NR,R.,

0- (CH) NR,R.,
T HE FRTTHE i,
75 % (C-Cy) bk,

(C,-Cp Ik,

(C,-Cg) AL, - (C,-Cp) ki ik,
BT i 77 ik , 05 3, SR Je i, ZR IRt S rp g — M AR 3 — AR I A — DB AN R AT

£, Frid i A Hh % F 3, -OH, (C,-Cy) kit dik, (C,-CY piflbidk, (C,-Cy) Fr Akl

mfE R IR H LN M 0880 H 1, 2803 HE AL
R AR AR FEAFE , & H

H,

(C,-Cp) ki dk,

(C,-Cp) bk,

(C1 Cy) Fedblr ik,

(C,-Cy) Z 3k d ;
B 2577 FT RS2 1 sh AVE RIS
5. BOFIZ R4 &), AR JEH

(MERE L) HIKE, (EREHL) £k, H AU AR i

((CHRESE) AR MemE 2, 5l H




CN 116600810 A mF OE K B 4/8 T

1-(2- (CCHEEEHL) £58) - 1H-m5|me-5- 3,

1- (2- A L Ak) - 1H- M| - 5- 2,

1- (1 HFEUREE -4 - 55) - 1H- Mgl -5- 5k

6. BUFE SR 1H) 3 (D) Btk 570, FoAX L X, X X, 35 4 CH

pN0EK 1 ;
BEPRIEAFAER AF

R LI -4-

L74y-C(0)NH- 2 -NHC (0) -

nfERE U I AT b 905 F 1, 2894

R FIR7E B HH BRI A 37 4 ok P

H,

(C,-Cy) bedk, O HIZE,

(C,-Cy) bk (C,-Cy) b Ak, Hooy2- Rt £,
(C,-C) ik, Hou3- A H,

(C,-C, o) Fbedt , HONM P oL, AT 3,

5 3, ORI

78 75 HE , TR WE L | Apb R , gy L, WKL | R L | SR L e L i ESL 1,2,

5-ME me-3-3L,4.5 6,7 OAMMHF[1,5-alMtMe-2-5L,4,5,6,7 TOA MM (5,4 -]t

WE-2-%5,4,5,6,7-VUAAK I [d]mEme-2-35,1,2,3,4- 0 &k -6-4£,5,6,7,8- P04 -1,
7-ZEWESL  IHW|WE-5- L, S A g W, 1H - gl -5 g

il
(C,-Cy) I Ik, FLONRNE H , My 5L , T S g i , Y 4 - 2H - L i -
I E Rk, J7 R 2R 0T HRI AR I e R A
SCAEIE BT A A B AN HE UK, i Rk 4%
X2 O,
(C,-Cy) e dk , FOHIIE,
(C,-Cy) FrAkbedt , HOuFR Ik 25,
(C,-Cy ket , UL,
(CH,) NR,R., HJy (R B3k, 2- (CHIJLESL) 20, “HILE AL, LR AR,

HNHH, HmoN0, 1802, #3830 T ke - 3- F 24, PR WH. RONEAIA T Bk, HmAo,

0- (CH) NR R, oAy ( (= HIHEGHE) 2 4UHE) THE w3
PR, MR

- (C,-C) ket FON I, e 20,

(C,-Cp AFRbede , FUN R AR T -3 4, VRWE 4 &,

(C,-Cp) ZHF ket - (C,-C) kedk, L AMIRAR 2.5 , e me k-1 S H I,

Bk 2 FR e K gAY ORI AT R B (C,-C,) ke BT, BTk (C,-C,) e b i

S TR, FER B U S R L B TR A R/ B 2% T B A



CN 116600810 A mF OE K B 5/8 T

FERIGH) -

T RCRIER I G, 12 A -

3- (((7- (1H-Nfpme-4-KE) -2, 3- “Z KM [3,2-cInbig -4-3) Z48) L) -N- (1- A
FENRIE -4 H) I8 H kR

3- (((7- (1H-nfpse-4-J5) -2, 3- R H [3,2-c]MbhE -4-4%) 248 HAL) -N- (- H
- TH-MREme - 3- J) H L) JRHH I fi

3- (((7- (1H-NHpme-4-J8) -2, 3- IR [3,2-cJMEHE -4- L) 2 4%) HAE) -N- (3-% A
3 R H A

3-(((7- (1H-Meme-4-38) -2,3- MR H-[3,2-cIMbBE -4 4%) 2 3E) L) -N- (HEhg
2- FEHE) JRHI A

3- (((7- (1H-Nfpmde-4-KE) -2, 3- ZRM H-[3,2-cIntbig -4-3) 2 3E) H L) -N- (AR Sk
) 2K H A

3- (((7- (1H-nfpmse-4-J8) -2, 3- IR HF [3,2-c I ALhE -4- %) 2 %) H4E) N- (5,5- =
BH G O SRR - 3- ) 2K HH ik fie

3- (((7- (1H-Nfpmde-4-KE) -2, 3- ZRM - [3,2-cIntbme -4-3) 208) L) -N- 2-H &
3k ) R A

3- (((7- (1H-nfpse-4-J5) -2, 3- R H [3,2-c]MbhE -4-4%) 248 HAL) -N- (- H
- TH-WRME -4 - B) L) JR B I fie

3-(((7- (1H-Meme-4-38) -2,3- MR H-[3,2-cIMEBE -4 F%) 2 &) L) -N- (s
5 HHE) 2R HI A

N- ((1,2,5-Ma -3 JL) BHJEL) -3 (((7- (1H-MHEmE-4-5%) -2,3- A MRMG (3,2 it
WE -4-J&) 2 k) HAL) R B LG .

3- (((7- (1H-NEpme-4-J8) -2, 3- IR [3,2-cJALHE -4-3%) 255 HA5) -N- (IUH
2H- MR - 2- ) B ) O HE i

3- (((7- (1H-nfpmse-4-J8) -2, 3- IR HF [3,2-c I AbhE -4- %) 2 %) H45) N- (3,3 =
BT ) K H AL

3- (((7- (1H-PHeme-4-58) -2,3- FWRM - [3,2-cIMbhE -4-55) 2 28) HAL) -N- (g
M - 3 - i HH ) JRHH Ik fie

3-(((7- (1H-Mfeme-4-38) -2,3- IR H[3,2-cIMEBE -4 F%) 2 &) HIJE) -N- (R
4-FEHBE) R H AL ;

3- (((7- (1H-MHeme-4-3E) -2, 3- AR H-[3,2-cIMtbie -4 - F%) 2 %) H L)

N- (5-HJ-4,5,6,7 PUAME M- [1,5-al Mt -2- %) K HH /i ;

3- (((7- (1H-MEme-4-55) -2,3- HWKIH [3,2-c]ibhE -4- %) 258 H45) N-(2- (1
FHOERIE - 4-3) 2.38) FH ik

3- (((7- (1H-Nfpme-4-K5) -2, 3- HWRIEH [3,2-c]MEHE -4-F%) 255 HAL) -N- (2- (it
WE -4 - 5k) £H8) FEHE R

3- (((7- (1H-Nfpmde-4-KE) -2, 3- ERM - [3,2-c ki -4-3) ZE) HAE) -N- (3- (=
FHOL S 0E) B L) TR ) R H R

3- (((7- (1H-Nfpmde-4-KE) -2, 3- ERM - [3,2-c ki -4-3) ZE) HAE) -N- (3- (=
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FHOLZ0E) B L) “ %) R H R

3- (((7- (1H-Nfpme-4-J8) -2, 3- IR [3,2-cJEHE -4 - FE) 2 5%) H L) -N- (2- gk
ROHE) R H LG ;

3- (((7- (1H-nfpme-4-K5) -2, 3- AWK IF[3,2-cmbrE -4-F%) 2 58) HIE) -N- (5-H
3-4,5,6,7 VUAMEMEIE[5,4-cImnE -2-F%) IR H kR .

3- (((7- (1H-Nfpme-4-K5) -2, 3- HWRIEH [3,2-c]MEHE -4-F%) 255 HAL) -N- (2- (it
WE - 3-4k) £AK) HHE %

(S) -3- (((7- (1H-mEme-4-5k) -2,3- SR I3, 2-cJHLRE -4-Fk) =) L) -N- (2
PR -1- TR 2L ARk A

3- (((7- (1H-Nfpmde-4-KE) -2, 3- E KM [3,2-cntbie -4-3) Z0E) HAL) -N- (4- (=
FHOLZ0E) B L) “ %) R H R

3- (((7- (1H-nfppse-4-J5) -2, 3- A WRIEH [3,2-c]AbhE -4-4%) 28 HAL) N- (- H
FEWEIY - 2- ) HH L) TR R

3-(((7- (1H-Nfpme-4-J8) -2, 3- IR [3,2-cJAEHE -4-3E) 255 HAE) N- (1- K 4
FENRIE -4 H) I8 H kR

3- (((7- (1H-MEme-4-55) -2,3- HWRIRH [3,2-c]MbhE -4- 55 2058 HAL) -N-(1- (2
(HSEE L) 2038) - TH- nE e - 4 - ) 25 Wk e «

3- (((7- (1H-MEme-4-55) -2,3- HWKIH [3,2-c]ibhE -4- %) 258 H45) N-(2- (1
(EFIAT Bt -3-58) WRKE -4-FL) Z.H8) FH Ik 5

3- (((7- (1H-nfppse-4-J5) -2, 3- A WRIEH [3,2-c]AbhE -4-4%) 28 HAL) N- (- H
3-4,5,6,7 VU MEMEJ:[5,4-cIntiE - 2- F) B L) % F k)i

3- (((7- (1H-nfpmse-4-J5) -2, 3- A WRIEH [3,2-c]AbhE -4-4%) 228 HAL) N- ((2-H
He S g W - 5 k) HE R ) TR HH I R

3- (((7- (1H-Nfpmde-4-KE) -2, 3- Z BRI H[3,2-cIntbie -4-3) 208) L) -N- 5-H &
FEMERE -2 J) I H Ik

3-(((7- (1H-Meme-4-38) -2,3- MR H-[3,2-cIMEBE -4 F%) 2 &) L) -N- (s
4-3%) K H R i

3- (((7- (1H-mHpmk-4-F) -2,3- SR H-[3,2-c]HibmE -4- ) 2038 H L) N- (6- (=
FHILSOE) -4,5,6, 7- PSR [d] meEmE - 2- k) R e ;

3- (((7- (1H-Mfppe-4-55) -2, 3- R H [3,2-c]EhE -4-F%) 255 H %) -N- (6- (&
FIAT be-3-FEEHL) -4,5,6,7- DU [d] memk-2- ) 2K B ik i 5

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
4- (RS HE) AR ;

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
5-Hi%k-4,5,6,7 DU MEMEH:[4,5-cIMERE -2 H kN ;

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
5-Hi%k-4,5,6,7 DU MEMEH[5,4- cIMERE -2 H kN ;

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
5- (2-Fek k) -4,5,6,7 DU MEME I [5,4 - c I HE -2 H It ;

7
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N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
1- B - 1H - g e - 5 - HHE g

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
1,2,3,4- DUS e mEEnpk -6 - H L ;

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
1- B - 1H - Mg e - 3 - HH g

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
1 B - 1H - g e - 4 - HHE g

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
1-(2- (CZHEEAL) £38) - 1H- g - 5- H i fi

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
1- (1 HJEMRAE -4 - F5) - 1TH- 5|0 - 5- H i fig

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
2-HIJ-1,2,3,4- DU -6 H ik fic s

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
1- (2- T MRAC 2, 35) - 1H- Mg| e - 5- HH i i 5

N-(5- (((7- (1H-PHEmE-4-3E) -2, 3- R - [3,2-cTHEnE -4- %) & 0k) H L) -2- 0K
3 -1,2,3,4- DUS e N -6 - H Pt ;

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
5- (ML Jo - 1 -k HH Ak gl - 2 HH I iz

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
3 (R L) HAE) AR L ;

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
2- A HE LI

N-(3- (((7- (1H-MHEmE-4-F) -2,3- “HMRME I3, 2-cIMERE -4-J%) &) H ) R HE)
T-HAL-5,6,7,8 TUE-1,7 Z5HE -3 HEHL

N- (3~ (1- ((7- (1H-MEme-4-F) -2, 3- WM H-[3,2-c]MEhE -4- L) &%) £.5%) K HL)
LM 5

3-(((7- (1H-Meme-4-38) -2,3- MR H-[3,2-cIMbBE -4 4%) 2 3E) L) -N- (HEhg
4-FEHBE) R H AL ;

3- (((7- (1H-Nfpmde-4-KE) -2, 3- ZRM H[3,2-cIntbig -4 - 3) 208) HAE) -N- (1- %4k
WRHE -4 - ) 2R B ik 5

3- (((7- (1H-Nfpmde-4- %K) -2, 3- ZRM - [3, 2-cIntbie -4-3) 22%) B L) -N- ((TE
2H- ML -2 - J) FH ) 2R H i Off e e A 445 1)

3- (((7- (1H-NEpme-4-J8) -2, 3- IR [3,2-cJALHE -4-3%) 255 HA5) -N- (IUH
2H- ML -2 - J) FH ) 2R H i i O ik S A 44:2)

3- (((7- (1H-MEme-4-K5) -2,3- “HWRIH [3,2-c]MbhE -4-5%) 25 HAL) N- (5- (2
(B BEEL) QL) MHEWE - 2- 55) TR HH R

AP S A A, FE T B S R A B AR R L B IR SR/ B 252 R TR A )
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FERIGH) -

8. 44U G, 5 - FhE M4 E T2 A BRI FIE & 19 WBR R 1
T TR B RS ER I 2577 E T2 (1 S B 7 54 -

9. BUR| EE SR8 5 Al A5, FL3E 65 8 i N Bt FT , 3% 3 T Wl N BUGR, 5 i S R A
B TR BRAN T ISR 7 B T RN 7

10. A5 BRI ZRIOM 24 AL SR A, T L B A S EFE MBS, £ =
W\ 28 N8R 55 ZAb 4%

11. BUR|E R8I 25 Al &40, L3k & Tt 11 IRa& 42t i ik B BB 88 , BB, i 8
T 70 FIURE 7R , B 77 AR 28 BT SR MR AT R KPR I, LR, R B A1), SR 70 AR i 751 1 751

12 BRI SR 1 B TR T S ER 44L&, 2459 .

13. BURIEE R 1210 FIE AL GG AL &9 F Pl A/ 836 97 i » Bir 0 i 9 12k
182 i , 18 1 BH € 1% [ 93 COPD , ¢ /& 11 il 21 44X (IPF) , fitfi =i [k (PH) , ELARF il A2 il 3 ik 1 =
(PAH) .

4. WIBRE R LB TE T B E XG5 — Fha 2 Mg itk sl or 14L&, Frid i
PRIy B CATT 2850 G HUAH BR R AINO L A4 s RN [INO s WA M 5 1 BRI R (sGC) TR
i 5134 2 AU PCI2 I Hiy 51 34 3= 2 AK P3N 371 s 3 34 551 — BEER (cGMP) A1/ B4 I 7 — B
B2 (cAMP) ) FE R AL 54 s A0 o M 8k i | B 10551 s $ 13 5 e R Rt 54 s
Bo6 T Hs FR) s MR 02 s A P P ORI 1) 771 5 9202 771 s ENaCRELIT 771 s Bt 98 245, A4 B2 Jod 28 [ B A
IR P32 AR 35 B s Dral i 24 ; #0% 24 5 B2k 25 FNDNARNG 245 940 Joi Fase 358 4 R AR 771 s 00 51
Smad2F1Smad3 (FTALKS A1 / BRALKARA B A 1) 35 PR 77 s (2 2 P AL i 1 (TPHL) 105 751 A 22 S 417
il .
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1 79RHO - FER AN HIFI 89 — SRR FH ML IE (T E Y

& BRI

[0001] AT MR KA Rho i B8 Ak &4 (CF SRR YROCKIM I 71)) + il £ 1 £e 4k S 4 6
Jiid, A E AR AL G ) R IE T ik

[0002] ‘REAE=

[0003] A% WA {I4L 45 1) 7&Rho - #H %35 1 25e 12 il a2 H 338 (ROCK) HUROCK - TH1/ B{ROCK

LT [) bR A v P B T 5 A 4 1) 57

[0004]  Rho- AH G5 i 42 iE /2 AR AR 18T (ROCK) )8 T 22 &R - 75 2 R VB I AGC (PKA/PKG/
PKC) K% . LL22 48 T ROCK i i Fft A [RI R 84, ROCK - T (2 #K%Ap160 ROCKEXROKBEKROCK1) 1
ROCK - IT (ROKaEKROCK2) N #160kDaff & (1 it , AL SN - KimSer/ Thr it Bz &5 #180, b )5 2 45
it B2 e 25 749 , plecks trin[F R 45 # BUOAIC- Ko 9 & & F I B 1) X 2k (Riento K. :
Ridleyv,A.]J.Rocks:multifunctional kinases in cell behaviour.Nat.Rev.mol.Cell
Biol.2003,4,446-456) -

[0005]  ROCK-ITANROCK- T4 4£ ¥ 2 NANWG I sh AL S rp 35A , AL GO i , R, M, BT
BEL, "B A0 (_E3CRientofIRidley,2003) o7& & AT Jifi i He (1) 2 A, 5 5% BEAHLL , ROCK I 14
1 il 20 SURE A W rh VK40 B % 4 o 2.3 B % . (Duong -Quy S,Bei Y,Liu Z,Dinh-Xuan
AT .Role of Rho-kinase and its inhibitors in pulmonary hypertension.Pharmacol
Ther.2013:137(3) :352-64) . 7£ & 1 LK 4M I ROCKE ' 55 i e 1 = S A P AR 482 (7] 22
[F] & 57 7 2 3 A M (Duong -Quy®$ N ,2013) .

[0006] [ HiIfffE K EALHE R AROCKS 51 L idte , X igte 7 B+ 5 ) LAt Sk An e 1 fi
T (CLA% 20 , COPD, 32 VE# 9K FTARDS /ALT) AHJC A B “7 . %5 T-ROCKH) A=W R, , e F 4k
AT V07 R R G w B VE 2 0w BEATLE 3 77, B Wi Bl ROiE , SRVE IR
i, B RAEANTIE BB, P2 iR bl ERGE £ i G SR ) %4k (Fernandes LB,
Henrv PJ,Goldie RG.Rho kinase as a therapeutic target in the treatment of
asthma and chronic obstructive pulmonary disease.Ther Adv Respir Dis.20074-10
H:1(1) :25-33) - SEFx b, RnodBM &l 7Y - 276 3251 2 32 & 7K I 0ok 2> i g 2 e 41 ik
Zick MR IE S MY (Gosens,R. ;Schaafsma,D. ;Nelemans,S.A.;Halavko,
A.J.Rhokinase as a drug target for the treatment of airway
hyperresponsiveness in asthma.Mini-Rev.Med.Chem.2006,6,339-348) . L\ & 7F A 4
RAVERET4EL (IPF) B9 ANAZ B 1 2 045 BL Ak W] 1 RROCK i 14 - ROCK 4TI 1) 771 W LA 731 B
KA R R 2R 44, JF L L E AR, 5 D E LRI 4E AT AR , [R I 2R WHROCK 1
FRI 9 BE 1k i £F 44 2 i B3 A2 AT F1 B 25 32 3 P77 (Jiang, C. ;Huang,H. ;Liu,J. ;Wang,
Y.;Lu,Z.:Xu,Z.Fasudil,a rho kinase inhibitor,attenuates bleomycin- induced
pulmonary fibrosis in mice.Int.J.mol.Sei.2012,13,8293-8307) .

(00071 R Lz fiid T 1 JyRho Sl 0 il 77 ) 2% A AL 59 . 2 W51 Wiw02004,/039796
FLNTF T RS v A 5 W7 AE 4 :W02006/009889 A JF T WAL 45 ¥ AT 2471 : W02010/
032875~ JF 1 M e Ak 5 ¥ AT EH) : W02009/079008 1 2 JT AL EAT A4 : W02014 /118133 4
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T BERERTAEY) , H AR R AR B 15 AIW02018/115383 A JF T W3 _H wsug , H
W02018/138293,W02019,/048479,W02019,/121223,W02019,/121233,W02019/121406,W02019/
238628,W02020/016129 2 H 1 Bk 2V l8 - Wi Ak S P AT AE W AN 2R

[0008]  Fr A GRILE AR B G H) SL i P45 M 2 7+

[0009]  {EVF 23G9 Sk R ATI AR A A AE T R T B AN 25 B 27| 2SCGE: FRROCK 1l 771 178 77
[0010] %53 HHROCKEG /15 1 B 5 N B, 34 75 2] F 3697 VF 2 0 IE X R 1Y
NI o A A AP Je 4270 3 0 WA A% O RN R A 55U A T 45 M i AL &4 .
S b AR IRV K LA2, 3 IR H [3, 2- c b BE SR A NREIE AL G4, R A2, 3- Ak
Mg I [3,2-cIMENE -4- g, B PEIEN- (3- (((2,3- WM [3,2-cTutkme -4- %) &%) H
FE) R HL) W R ANS - (((2,3- ~ZMKMEH[3,2- cIMEnE -4- %) & HE) W Ik) R BEIEATAY ,
‘B A& Rho - #H 35 i B2 e 2 R a4 IS (ROCK) HYROCK - TANROCK - TT[R]Fh 24 fly i 771, B A
BT AR R R AT A R - e i, GG R 12 1 B ZE M i (COPD) , i & 1
il 2T #4E4k, (TPF) A = s (PH) ELAF 0 A2 sl ik = . (PAH) « A& B AL 5 e BA ) 5 picie i
5580 7757 BURAT A i 42 5t - A & B 5946 5 0 /F 9ROCK - THIROCK - T T [7] Ft 7Y
HIFE RS A ETER, EATRAA R, I AR R A e SEE R R, Bl ik e
i 7 P it P i A AR SRR -

[0011] & HAHEAR

[0012] AR &3 /ERhoi lF (ROCK) #l I 51 =X (D Itk 540

R4
A (0]
| R,
N __~
HN R
[0013] I .
X, /'\ CH —

|
[0014]  FH.AAEX ,X,, X, MX,,p,R,R,,L,n,R AR, , R AR, R AR U1 A TER A BT i€ S BY
Hdyof B2 B s AE T G
[0015]  7£—ANJjTHl, ziz?zuﬂf (D B S, AR5 AL AT AR SR T
AR WAL G A B 2 25 B T
[0016] 7 55— Ay, AR WS AL T A AW BIAL S VA 1 % T T8 77 (24 S ROCKA HL 1
FHIOCIIA BI 2590 7P 1 T3, thit A2 i P i 5 0 B R (IF £ - ROCK I 7 3 11 A1/ B A 34
SN , LRy I 38 I AR 3 I8 S a3 1 40 I ROCK IS [R] i 7
(00171 £ 55— NIy, A< R WA SR A 1 Py A/ BG 77 in_F € SCAIAE AT 5 ROCKEF L1 #H 5%
BRI ) 532 S BT T ik A4 1] 75 23X Rl T 8 283 T a7 A R A R AL 54
[0018]  f£—ANFLARJ T , A W B AL 54 A T B S e s R RO AL A A F EL T
LAt ] 3 F9U 0 A/ B ia o7 i g, G 55 9 i, i 4 RLL 58 % i (COPD) , i & 1 i 21 4 1k

11
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(IPF) , it s (PH) » ELRR )2 sl ik v He (PAH) -

[0019]  ‘REATEAR

[0020] & X

[0021]  Rif “257 EnTdE sz )87 24 =0 (D e 5T, ot BHa e &8

ORI A 24 <7 b AT 452 52 A A e B R AT A U 2 R BRI Ak AT (W R AAAE BIE) A

FHRLE N R Eh K3 2 H i 1

[0022]  [RIH, By sk B 5 3 549 W] DAAS KRB A 5k 2 491 om0 ik 1) JC ML B LI N B % 5 LA

T B A9 G2 5 ) JC WL BT HLBRI A s

[0023] W] A& F i) 2% A< & WA AR 5 1 D HLBRC Y BH 25 100 4% 8 <5 i BRCmal L= <6 Je 451 n 499

B, BSEREE R B o AR AR ) A S Y5 E LA WLER SOSLIE R 6 1 3R A5 1 8

St B, 9 n Eh e , FIREL , DR , BRI, B ARG , RN AR R , LR, IR, HokiR . B SR, 953

R AT 1R B Y 226

[0024] T2 A NS YT LLS BT A S B e AR JTTE BUAS A IS R BOBC 54 -
XESHL SRR BRI GYT , R A K AE 55— A H .2 (D e Gt 2557 Eul$3z

H) ERBGE TG 2 RN 25 s e SR AR R R o — N H

[0025] A4 “px1 &7 B ER AT AL AR R0, S BB 1 AR A, S IR MR DN UG,

[0026]  Rif“(C,-Cy) btk e 1t BB B b Ak , Ll S5 1 2AE 1 - 6 Va4 - FLAR B bt

SERE WIS, 208 IE N E, I, T 55

[0027]  FRi&“(C,-Cp wiAULE L™ 41t b oCHE L™ (C-CY ke k™, Jedr e AR

T A ECE AT L AR R ECAS [ < 257 B Q. SE s i AQ, 2 i AR prfy

AR T R R T B ACH A i Ae A, (1] dn = 5 Y AR B U

[0028]  {REJYZELL, R ™ (C,-CY FoALfedk™ A1 (C - CY & A he k™ f2 45 F O HrE X ™ (C,

Co) Fidi™ , e A ERE ANER 770 il D ELE AN Ak (OH) Bz 2t & 40, s2 9] Jy e ik

e F H A% .

[0029] S be ik (g AL A B A2 Ak (CNRGR,) BUACHTKE 5k (B (C,-CY ki dk”) «

LI S Oy B - 2 Sk i, I WIRRN - (C, - C) Fidik  BUARHER AR E T S A R T iR

1€ X AR AR, .

[0030] R “(C,-C,p) ML HE™ , FIAE " (C,-Co) MALEHE" B ™ (C,-C) M 5™ 4R & it n i

Pt SR 1B AT AR RS I, - S QL FR IR P 2R T 3, IR0, A AR IR B EL DA R 2 A R

2 A G145 W o

[0031] ik ‘}??%”7'% EREEN) 20’[\%5&6 LSRR T 5, B - B = - S i R4, Hodp

2/ ADNIHNTTIEN  FRIAB “H 5T TR EAT5 200, k5 - 15 IR R I, 0 B =

W R, Hop 20 AN TR D H A 20— AR 28 51 (1 WiN, SERO) -

[0032] T R Bl % U7 ik B A IR R G 1 S (9] A 450 , 49 G PR, gy i g g ik b e R ke

ik, el L MR | S e L I L | ML WE L, RS R, M IR L, L, = IR R TR i ik

GRIETE

[0033] T REE S 7 H XA IR 7 0 1) SE 491 4, 10 25 0, R OR Ak, Wy i, R ik, Wbl e - i g
i, R =L DR IR I, W IRR L , S B , Mg W, S| W i , gl A , TR gy i, TR

Fr oM AL, AR g B L, B, AR, 4] s SR e - 2

12
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e, CERH RS A, RO L, 1,2,3,4- T A S EMR-6- %5 ,4,5,6, 7 DA
M3 [4,5-cImEnE,4,5,6,7- DU R [d]meme-2-3£,5,6,7,8-TU&A - 1,7 ZHehk it .
[0034]  J5 AL ER 4% U5 AL = I BA R0 1 S 49 A 4% 2 A B ik DL 2 IR 4% T HE NGRS R 4 1
HHEHTED.

[0035]  ATAEHIRIA“(C,-C, ) ZILEIE" , [FIAE“ (C,-Cp) & IALEHE" BL ™ (C,-Cp) Z I " 2
FEL A i A R AN B 7 AT B IR B, SR 2D AR R T DA
JR 1 (5] 4N, NH, SE0) & A, BT Lhr A7 - 224K (=0) BUCES - Birid e 3 e Ak (B e 300k L B
WD) it AR H L 3R TR A B A B B, B R T B W R B B
FJE T b o FR e R R S Hh R R s SR IR T fe i, DU - R i , L g o i , DR P o
A AR 5 s IR W B, IR MEE s , e R s, g A i b i , - B DO & - kg i, DO S Pk g % , b P
B, 2H- BAH- i 2, - BRI AR A , S e MM A Mg ot - 2 - Fl A, g g, 5
AR g e -3- 2, (1R, 5S,6r) -3- & F WA [3.1.0] & -6- %%, \NEH L M H[c]mLng -5
3,4,5,6,7-TOEMEMEIF(1,5-al MkE-2-3£:4,5,6,7 DU MEME IR [5,4- c ] nibug - 2- FL kAt

At
“f o

[0036]  ARi#“I5H (C-Cp kit HE™ 1 4R 5 BBk s S RE LT HE B HE I U5 JE 34, JL op 21 e I 140
FE1-BHIE I P, 1 Q1o ik FR R (B E) R0 2 R BRI Py 3

[0037]  [AIHE, R “Z5T7 5k (C,-Cy) K™ Je 4R 55 BBk B ST B e S JEHE 1) 2% 05 HE 34, b 4]
PSR IR 1R 1 - 6P FBL P, B8] G A R

[0038]  Aiiff “BefitAt” 2 FTHC (0) - BUkeHEFRFE (71 U1 (C-C) KA C (0) -) , Fr Ak 4] “e k™
FUAT Rk BIrsg SCHE SCo S CLAR H RS , Zu1 5% , P E , T 15k

[0039]  Rifi“(C,-C,,) Fe%HE" B “ (C,-C ) 4 HE™ , FFE“ (C,-Cp St HHE"H “ (C,-CY St &
HE” SE R PR R BR B I I E R 2 0 TR R A BB SR KR . ¢ (C - C) HE
HE” R TR _Eid e

[0040]  fiTAERIR AR “(C,-Cy MAUKE A" B “ (C,-Cy) W AUt E L™ &4 bk e X rid it
SMFIERR ) AUk A . (C-C) mAULE UL A SE 0y = 5 HH AU

[0041]  [AIRE, ATZE A RIR © (C,-Cy) 283Kk - (C-Cp) K dE™ A (C,-Cy) Mkt - (C,-Cp) kit
HE” AR BRI E SR IE I AR s B B e HE B 2 ) TR LR B AR A e HE AN A
He ol lan, MY F EBER (C,-Cp Z3bedt - (CHy) -8 (C,-CY ¥kttt - (CH) -, il link e -4
He- HUL Ok Ok

[0042]  fTAERIRIR “(C,-Cy) ki %Ik - (C,-Cp bidk” /4R ik Fir g SCHid i Fir 4R /s B )
ek E 3 22701 B AR BRI B be S , 1 4 A

[0043]  [RIHE, “(C,-Co) I AUKESEHE (C,-Cy) bt HE™ f& 4t badk Fir g Sy ae ik BT 417 7= Bk 01 o
FEIERR 2 T HIILRM I (C,-C) )b EHE , 4l i — 5 H AL 4

[0044]  ZACHR S th (0) Fom , A I BT WLl i (=0) B9 B AC. DRtk , w3 5 75 5 B
HAEA SRR IER RN -C(0) - A EH WERRL1-C0-, - (C0) -5-C(=0) - B .l
T AT A AR AR, AN SRR, O EL A T, A8 A 5ok B R A AL
2F 3 A R I 5 - SO, - ] LA AR A - S (0) - Hed BRI, 81l i 5+ T A#A: -S (0) 0-
[0045] [, A SCH YA AL - (CHR,) | -R, K (D) A (Ta) H 5 A 2R A1 ik 141 A9 AR o 748 0 )
PR

13
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Ra
—L—(CH),—
[0047]  FEEUMER I BITESL T Brid (H) “pAE" B p 0" 2 iR R Il p B B 4]
(%41 (R) p) AAEAE , & Ui AL 75 2 I AL BRHEAAM B . [F B, b5l ti‘%ﬂﬁ?ﬁ
A FE A (B (CH,) ) I MR IA “nfE 4 R MBI J50---7 B “noN0” MR B i FE AR 42, 1
A YT
[0048] 4 YR 1 2 KB bk YA AL T3 (D MGt v DA AR IR B s 1 IR
T T, =R GIRR, BRI, AR AR , BERR IR, BB AR, AR AR , LORERAR , L BR IR, F7
ERERAR , & LR IR, WA B AR , BEERAR , R IHERAR , 24X H R AR, X H R B B AR , MR AR AN 2% Ak
B AR B A B2 R TR S2 BT 1o [RIRE , £ B 1 i 4145 WICOOHAE A A2 42 , t AT DAAEAEAH
I A A B 1 451 5T T < e Sl L < e 1 T
[0049] M= (D) WAL LS AN ERE A SLAR O, BT AR A6 2 ik i A5 A
fE.
[0050] AR MARIM SV EAT £ AL AOI, EATHT LLUAH BT Rt iy A
o AR R B E P B A WA B A SLAR AL I, BT LA 53 AME g JERT B S A A A7
B AR, BT AT X 0 8 X B S R AR, AR Bl S i A S AR Al LU B BRSPS EE AR R
HH B9 B Y ot A3 LA A O B B 48 0 R 7Y (R) BC(S) AR 3 DI RIL Fe 4 i) Cahn - Ingold
Prelogfin 44 LN gL Gl K7€
[0051]  “AEA SR 7~ AR I AR 5 I, B SR R AR, AR XT B R A AT B
SRR R A AT o e A AR AR Dy B AR B S R AR BN R e A A 2 (] e i R
L) S AHRHE /357 € AL RO Ay ZE X A
(0052]  [H %% 7 ¥y 14 1 [l &2 o0 Bl 1) 52 BELI@ A ™ A, T A T e 110 7 1) B AR 34 28 2 8 =y LA Fe 7F
R S AK 7y & (Bringmann G5 A ,Angew.Chemie Int.Ed.44 (34),5384-5427,
2005.doi:10.1002/anie.200462661) -
[0053] Ok PHL¥% A i i€ OOV G il A, AR /€ IR T LU L 100040 (1~ 8 ] A
A% (0ki M,Topics in Stereochemistry 14,1-82,1983).
[0054]  [H#¥ m A 5L E FYHESYIRIA R Z AL T AV Z B OLT , EATA] DL,
i e e A M e A8 AT B AL e ik .
[0055]  BH %% s #4470 28 o] LAIE S = VEAR 20 v, Bl iz B 45 S R S I £ BLLA%: -
IR R BB AL R BRI 5 B, Bl LA A AR DL S MO ACH 2 B B %% e 3 1 5 BT EA
i il -1 B WiCorey Bakshi Shibata (CBS) AL (174 B il 20 BL AN X FRAE1L 7))
S T AT P 1 R CY R A R BT R B B e A ik i o) — iR 4% e
ARI) AFHAT .
[0056] 5 (1) BItb S BI AN M T LA L2 5 (g BEL %% e A A (FE AR AN 55 JLAH 7 A4 xof
FR ) A & AR R AR B B e A AR IR SRR AR R A E L A .
[0057] A& BRI J 3K (1) B S BIAE N AT AE ) AR AR R A I B R S0, AT AR
PrEfd 1 TR ED AL E S T RIR TR E AR AR AR, 2 A E AL
T 7 b 2 /090% , B iz it 27095 % , H £ B Lik99% .
[0058]  F AR SO 3 (1) B4k & Y480 1 P A7 D0 ak ik A1 Bl s it g 58 vl LA IR 4 5

14
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He FL A0 DA B2 1A% B 5 A

[0059] Wi RFrik , A & WA I FAFEROCK M 771 B n R Prid 1 =X (D) e &4, Foml &y
HLAEENCRIES —RE 2 MiEM R AL A) 5 —FEl 2 hh 452 E TR A R
R/ ESE RS/

[0060]  AFHAMIE I k2R (D B &9

R;
-0
I R,
N =~
HN_ _Re
[0061]
X7 X
(R)p_l1 /l( R3
X5 SL—(CH),—R,
1
[0062]  Fr

[0063] X, ,X,, X, FIX 35 HCH, BLX, , X, , X, FIX, 2 AN LI B A CH:

[0064]  pIyOER1 A 4f) HEEL .

[0065]  HEANRAEAFALT KR AEREUCH B AT I B (C-C) ek AN 3R, FTid i R iz
HF,CL,BrAlT; AR LI HROF, CLER H 2 ;

[0066] R JymtLraedit , fLizkrbme -4 - Jk

[0067]  L7y-C(0)NH-E{-NHC (0) - ;

[0068]  nfEAE K H B Jh 57 30 D90 (BIR, AN AE) B 1, 283 Y HE 4L

(00691 R, AR FEAE UK HH B A7 iz H

[0070] H,
(0711 X%,
[0072] OH,

[0073] - (CH,) NRR.,

[0074]  (C,-Cy) ki HE,

[0075]  (C,-Cy) FRAk b,

[0076]  (C,-Cy) kb,

[0077]  (C,-Cy) B3, (C,-Cy) kit
[0078]  (C,-Cy ik,

[0079]  (C,-Cy MIfUkEE S,

[0080]  (C,-C,) MifUkiaHE (C,-Cy) btk
[0081]  (C,-C,,) #kidt,

[0082] 53k, 4475 5EA0 (C,-Cy F43A ki bk,
[0083]  iZFfhetk, J7 5k, 25 75 FE A Ze 30 be o T A — A AR i EL ST i — A kAN ]
B, Frid 2 AE H K &
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[0084]  -OH,

[0085]  (C,-Cy) ik,
[0086]  (C,-Cy) FRALbEHE,
[0087]  (C,-Cy) hefeltE,

[0088]  (C,-Cy B HE (C, Cy) hitt,

[0089]  (C,-Cy miflbe,

[0090]  (C,-Cy mIfihese i,

[0o91] - (CH) MR,R..

[0092]  -0- (CH, NRR..

[0093]  feffhk,

[0094] T3k, 25055k A,

[0095]  Jjdk- (C,-C khidk,

[0096]  (C,-C) &bk,

(00971 (C,-Cy) s Ihiedk - (C,-Cy) Kk,

[0098]  FriR U5k, 205 5, SABEdE , S I pedk rp g M ORI - D AR IR A - E Ak
AR, Firidk 6 AT i 08 F 1KT 38, -OH, (C,-Cg) ke, (C,-Cy) kT ARJE Sk, (C-Cy) FRAEHE
(00991 mfEAF IR HE U At 7 3 Dy 0B 1, 283 ) B4

[0100] R AR AHFRIEAR , & 5

[0101]  -H,

[0102]  (C,-Cy) ki,

[0103]  (C,-Cy miflbik,

[0104]  (C,-Cp FR Ak ik,

[0105]  (C,-Cp) A3kt

[0106]  RGFR FRAZHIE S -H, (C,-Cy) ke Hks

(01071 JLA X WS i 1A, RS B S 4 1k S ST s LU B TR S A A0/ BRIL 25 °F T 4252
AT S

[0108]  f£ - MLIEAYSELHE T A, AR (D B E Y, X RIX 2O CHA ], 1
X, BOX, T e A58t 3 i g CHHS [ B U T

[0109] R Jyntms-4-JE;

[0110]  Frfy LEA R W FHE L.

01111 FridfLizdl it & (Ta) Eon
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R1
Y °
N~

HN

[0112] :L
-~

X7 ~Xe

o 1R
A *‘/kL—(CH)n—RQ

Ia
[0113] Rk A& dn F A e = (D) e &4,
[0114]  HAX ,X,,X,, X B ACHEE A ;
[0115]  BEANRIEAFAENS A K, BT =1 35 76 B U RIS S e §F, C1, BrAl T, H A ik
HiRAF;
[0116] R AHLMEIE , fLGERHME -4 - JE
(01171 L24-C(0)NH- &% -NHC (0) -;
[0118]  n O (BIR,AAFAE)
[0119] R fE&5 o H BN A ST Hh i
[0120]  (C,-C) ki,
[0121]  (C,-Cp FrH:d 4,
[0122]  (C,-C) he¥ & (C,-Cy ki,
[0123]  (C,-C) wiftkidk,
[0124]  (C,-Cp) mIAUbe A (C,-C bk
[(0125] Frfg e FRrE X,
[0126]  JLHA—3f B S A4S, JE T Bl e A 4 I AT = Ll B VR S A0/ B3 247 BT 32
IR FE RS -
(01271 Frd iz 4l 54k 5 2 th = (Th) Fow

p(R)

17
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HN—N
9
S
N
[0128] HN
]
5L H
p(I'@t)/ e=N-p
0]
Ib
[0129] &5 — LR A SER )y S AR B0 &l (D B 54, XL X, X X 208
CH:
[0130]  pA0ER1 A4/ %L
(01311 REANRAEACLERS Ay X1 3, FITIA 14 2 76 AE U0 BN i i (R, C1, Brn T, J A fit ik
HIRNF 5
[0132] R JymtmeH, fifentt i -4 - J%
[0133]  L7y-C(0) NHE{-NHC (0)
[0134]  nfEFEM H IR A7 H Y 0BE F 1, 283 1Y REEL
[0135] R fEA7 (LM H, [1
[0136]  R,i%EH
(01371 53k, 205 5 A0 (C,-Cy) A3 he
[0138] %750k, 2 D5 ARG B>
(01391 M Afik HARNT 4 — A ERE AN EU, Bridd ik 5
[0140]  (C,-Cp) ki,
[0141]  (C,-C) FRHkhi ik,
[0142]  (C,-C) ki fal Sk,
[0143]  (C,-Cy B3, (C,-Cy) kit
[0144] - (CH) MR.R..
[0145] -0~ (CH) NR.R.,
[0146] 5k, 2507 5, S bedE
[0147] 555 (C,-CY ki dk,
[0148]  (C,-Cp) &I ket
[0149]  (C,-Cy) I ket - (C,-Cy) Fi ik,
[0150]  Ffridk 753k, 25053k , S bt , ek i MR DRI el
AR, Firidk 6 AT i 08 F 1KT 38, -OH, (C,-Cg) ke, (C,-Cy) kT ARJE Sk, (C-Cy) FRAEHE
[0151]  wfEAE I H B A7 3 Y 0BE F 1, 233 1 HE 4L«

18



CN 116600810 A 1H HH :F!; 10/95 11

[0152] R AMR_AHFIEANA , i

[0153]  -H,

[0154]  (C,-Cp) ki,

[0155]  (C,-C) miftkidk,

[0156]  (C,-C,) FrHkkitk,

[0157]  (C,-C) Z<I ki Jk

[0158]  JLES—Xf M Mg 4, AE XS S f 4 S AR S L ] VR S AN / BRI 24 BT R %
HEEANE 54 -

[0159]  fE1% 8% Ja i SE it 7 58 TR s 0 D0k i 2 X AR R4 & 40, JL PR, B B (ERE L) B,
(EEREHE) 23, FR A mE e o, ((CHIR L) L 5k) mEE L , B [ 1- (2 (CHEEIE)
. HE) - 1H- W5k -5 - Jk 1 - (2- M IRRAR £,58) - TH-Wg|mde -5 J, 1~ (1 HEJERKE -4 - &) - 1H- 5|
5-Jk;

[0160] g FLE AR EANEACI EAE X,

[0161]  FLES—Xf MM i, AE XS S 4 S JLAE S L ] VR S AN/ BRI 247 BT %
HEEANE 54 -

[0162] Atk —AUF I LIk It G -

%364 WEL
N-G-(((7-(1H-ser-4-)-2,3- — & ok s 5F [3.2-c | bR -4-£) &)

B )RR 1 TREL) TR TH- ok 5- TR

| N £) 2.3 = SR 32| A2 R
W R)EK)-1-(1- F R okoE-4- K )-1H-73|»&-5-F Bo iz

it N-G-(((7-(1H-rra=-4-35)-2,3- — § 5k 57 [3,2-c| o2 -4- K ) R

F ) K K)-1-2-"LokAK T K )-1H-%3] -5- F B

17 | 3-((7-(1H-sttme-4- 3 )-2,3- = Eok o 3 [3,2-c oo -4- ) Rk ) F
o1es] H)-N-Q-(HR-4- %) TE) R T WAk

22 | 3-(((7-(1H-vite-4-3)-2,3- = &.ok o 3F [ 3,2-c] oz -4- L) R F
F)-N-(2-(vth72-3-2) TH) XK F Btk

31 3-(((7-(1H-vtee-4- 35 )-2,3- = & ok w51 [3,2-c| 12 -4- ) B ) F
F)-N-(5- F Ik ribne-2- ) K F Btk

53 | 3-(((7-(1H-vibr-4-25)-2,3- = S ek 31 3,2-c ] w2 -4- 25 ) 8K ) F
H)-N- (o -4- 2 F 3K 3K F BbAE

57 | 3-(((7-(1H-vieok-4-3K)-2,3- = S ok ol 9 [3,2-c ] wo-4-2) R ) F
F)-N-GG-Q-(=FEARE) TAP)HR-2-F) X TR

(01641 K B0 5 AL R R LA PR AT R (D) [k, e

[0165] X, ,X,, X, FIX, 4 ACH;

19



CN 116600810 A i'H EH :F' 11/95 11

[0166]  pJyOEL1:

[0167]  HEARLEAFLER AF;

[0168] R Fynttme-4- K,

[0169]  LA-C(0)NH-Z%-NHC(0) - ;

[0170]  nfEfE R BLE Al a7 Hh 0Bk F 1, 200 K44

(01711 R MR AERE K HH B A7 3% H

[0172] H,

[0178]  (C,-Cy) ke, F Iy HIE,

[0174]  (C,-Cp k& HE (C,-Cy) etk , 2 &S 2.5,

(01751 (C,-Cy) mifliledk , U3 - A #E

[0176]  (C,-C,o) bttt , HOMIA AL, 34T,

(01771 J7dk, oA,

[0178]  Zu 7% 3, FL A npp e 3 , by e S | gy | el 6 I e S G IEEDA L pge e B | mR i L
1,2,5-M8 m-3-4%,4,5,6,7 DUZMEMEH-[1,5-alMkE-2-4%,4,5,6, 7 DU MEME - [5,4
clmbmE-2-4,4,5,6,7- ORI [dImeme-2- 48 ,1,2,3,4- DU SHrEmk-6-4%,5,6,7,8
1,7 RN THIGWE - 5-J, S S| RS, TH- gl - 5-

[0179] A

[0180]  (C,-Cp) ZeF bk, FLYMRNE Fs , Ny bk A , PO UMM 5 , DO 20 - 2H- ML s i

[0181]  iZIfkehk, U5k, SR ITHEM I e b i A,

[0182] S AFidk HLAh g — AN A PIHU, Frid ik H

[0183] X3, H N5

[0184]  (C,-C)) itk , H A HJE,

[0185]  (C,-Cp) FrAkhidk, N FIE 20k

[0186]  (C,-Cp) k%, F oy H &0k

[0187] - (CH,) NRR., HJy (ZHIFRZHE) Ok, 2- (HIIREE) o0k, “HEEHE, LR,
AR H L, AmoN0, 1802, 28 434 T b - 3- A2 Ak, FAR WH, ROVEURIA T bk, HmoNo:

[0188]  -0- (CH,) NRR,,H A ((CZHEEEHE) L5 iEleH;

[0189] bt , HONF L,

[0190]  J7dk- (C,-C) ke dk, HNTHE, TR L3,

[0191]  (C,-Cp) bt , FOWSBAIA T F - 3- ik, IRNE -4 - Ak,

[0192]  (C,-Cy) I bk~ (C,-Cp) btk , HONNIRAC £k, M ng e - 1- FEHI L,

[0193]  Frik e 3f e He &AM AR AR LA (C,-Cy) b EBUR, Frik (C,-Cy) kit
N HIE

[0194] R Ny-HELH % FIR N -H,

[0195]  FLAA X M S A4 44 , AR X W e A 4 S AT i LU 9] DV 5 AT / B 24 2 Rl 43257
I ERAVE A 59

[0196] A& MAILHRAL T 4MAL G, AT 5 —MEl B R 457 E 0T He52 1 B BRI 7
ROH R (D B S EOL 25°7 ErT#Es2 i #h (BAhE S — FhEl 2 Rl i T V4R 1) 55—
P& TE R A7)

20
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[0197]  AR¥F FARM Lt )7 5, AR AIRML T T RSP e 59, J g X m i,
A0 B S R A e AT 2 L B VR S AN /B L 2577 T2 B Sh VA RIS ) -

e XIE - WEFL
3-(((7-(1H-vibmk-4-2)-2,3- — &7k 57 [3,2-c| bR -4- ) B A
F2)-N-(1-3F A AR -4-5) X T 8Lk
3-(((7-(1H-vtbmk-4-K)-2,3- = & ok o 3F [3,2-c| o= -4-K) BE)
B R )-N-((1- F R -1H-stee-3- ) F R )X F 8uak

3-(((7-(1H-vrtrd-4- 3 )-2,3- = & ok oy 3 [3,2-c| 7R -4- 2 ) B )
[0198] F2)-N-(3- A ) K T Bk

3-(((7-(1H-vibm-4- K )-2,3- = & ok oy 3F [ 3,2-c | o= -4-2K) B

1

! ¥ 3)-N-(ibog-2- % F X)X F Buik

" 3-(((7-(1H-vrtrd-4- 2 )-2,3- = & ok ol 3 [3,2-c| bR -4- K ) B )
FE)-N-GFR A A T )X T Bk

" 3-(((7-(1H-vrtrd-4- K )-2,3- = £ ok ol 3 [3,2-c| LR -4- 2 ) FK )

¥ X)-N-(5,5-= F X w9 ok wb-3-5) X F bk

21
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[0199]

F#hbH %5

WEF 2

3-(((7-(1H-wtm-4-3)-2,3- — Eok 5 [3,2-¢| R -4- ) BRE)

T FRNCTRELBRTERE

q 3-(((7-(1 H-stt ek -4- % )-2,3- = & ok i 57 [3,2-¢| ok -4- K ) R )
FE)-N-((1- FE-1H-2K=2-4- ) F X)X F Sk

: 3-(((7-( H-we7-4-)-2, 3- = Sk 53, 2-c| R 4-K) B X)
FE)-N-(FR-5- XA F R XFBE
N-((1,2,5-18 — e -3-3) F 2)-3-(((7-(1H-"t2-4-2)-2,3- = &,

O s R4 ) TR TR

. 3-(((7-(1H-vier-4-%)-2,3- = Kok 7 [3,2-c] R -4-F) BRE)
T X)-N-((W &-2H-bh-2-2) F L)X Foua

- 3-(((7-(1 H-vte-4- 3K )-2,3- = Kok v 573, 2-c] o -4- K ) R
FK)-N-G3,3-=—RFATH) X T8k

% 3-(((7-(1H-viemd-4-%)-2,3- — Kok 3 [3,2-c| o2 4- %) R E)
FE)-N-GFIEne-3- X F X)X ¥ 8k

” 3-(((7-(1H-wiemk-4-35)-2,3- = Rk i 5F [3,2-c| 1o -4- ) BK)
F R )-N-(Eod 4 F X)X F Bk
3-(((7-(1H-sbm-4-%)-2,3- — Rk 3 [3,2-c] 1R 4-K) RE)

15 F X)-N-(5-F %-4,5,6,7-v9 S rtbed H[1,5-a] b B-2- ) K T8k
&

" 3-(((7-(1H-vtem-4-2)-2,3- — Kok 3 [3,2-c| o2 -4- K ) R/ X)
FE)-N-2-(1- F A %kZ-4-5) TH) X F B

' 3-(((7-(1 H-vtt e -4- K )-2,3- = & ok o 5[ 3,2-¢| 7R -4- K ) R
FX)-N-Q2-(t22-4-X) TE) X F Bk

s 3-(((7-(1 H-wtm-4-5)-2,3- = S ok 8 5 [ 3,2-c] o -4- ) R
FE)-N-G-(=FERE) FR)XE)X Tk

0 3-(((7-(1 H-wt=-4-5)-2,3- = ok 8 5F [ 3,2-c] o -4- 2 ) R

FE)-N-G-(=FERD)FH)FH)XFBLE

]
[~
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[0200]

k#bH %5

WEFL

3-(((7-(1H-vteme-4- X )-2 3- — & ek 50 (3,2-c] ®o24- ) R A

20 FE)-N-Q-ShR E) X T B
3-(((7-(1 H-vit ek -4- 5 )-2,3- — Kok 5 [3,2-¢| Lo -4- K ) R A

21 FK)-N-(5-F £-4,5,6,7-m9 K 51 [5,4-¢]|HZ-2- ) K F B8t
&

- 3-(((7-(1H-vier2-4-)-2,3- = & ok v 57 [3,2-c| R -4- ) B A
¥ E)-N-Q-(=-3-2) TR )X F Bk

’s (S)-3-(((7-(1H-vte-4-%)-2,3- = Kok 3 [3,2-c| ®R-4-K)
) FHE)-N-Q-£E-1- XL THX Tk

’y 3-(((7-(1H-vier-4-%)-2,3- = Kok 73, 2-c] R -4-F) BRE)
FE)N-G-(=FEARDHFH)FHOXTBE

. 3-(((7-(1H-vtmk-4-25)-2,3- = S ok o (3, 2-¢| o -4- ) B K
FE)-N-((5-F A E-2- ) F )X FBLix

2 3-(((7-(1 H-vitrd-4-3)-2,3- — S ok d 5[ 3,2-c] b2 -4- K ) B XK)
FXK)-N-(1-K AR R-4- X)X T Bt

)7 3-(((7-(1H-stb=-4-3)-2,3- — & ok w53, 2-c| 12 -4- ) B E)
FA)-N-(1-2-(=FARE) TH)-1H-sik2-4-35) X F B

25 3-(((7-(1H-viom-4-3)-2,3- = S ok 51 [3,2-c ] 7R -4- ) BK)
FR)-N-2-(1-(R AR T 5-3- )%k -4-2) T2 ) X F 8bAk
3-(((7-(1H-viem-4-2)-2,3- — Kok 3 [3,2-c| o2 -4- K ) R/ XK)

29 B 2)-N-((5- F £-4,5,6,7-29 Koo 5 [5,4-c|72-2-X) F &)
E S

- 3-(((7-(1H-"te=-4-)-2,3- — Rk w53, 2-c| 12 -4- ) B X)
FE)-N-(2-FEAA-A9%R-5-HFHOXTBE

- 3-(((7-(1 H-wt=-4-5)-2,3- = S ok 8 5 [ 3,2-c] o -4- 2K ) RAE)
F X)-N-(5-F RAAR-2- X)X F Bt

sy | FUO-OH-td-£)2.3- = Sk [3.2-c R 4-2) KL

FE)-N-(ER-4-K) K T B




CN 116600810 A -LH EH :ﬁ 15/95 11

ey b WEFL
3-(((7-(1H-sitm-4-%)-2,3- — Rk 5 [3,2-c] 1R 4-K) BE)
33 FE)-N-(6-(= F A RIHK)-4,5,6,7-19 LFH [d]E-2- X)X F
(33
3-(((7-(1H-vit=k-4-%)-2,3- — Rk 5 [3,2-c| o2 -4- K ) RAE)
34 FE)-N-(6-(RAIFRT 5-3- X 8HK)-4,5,6,7-19 S FH [d]E%-
2- X)X T Bk
N-(3-(((7-(1H-vbe2-4-2)-2 3- = S =k 3F [3,2-c | Ho2-4- ) K
A FREXDA(=FRARHF X T
N-(3-(((7-(1H-ter-4-3)-2,3- = & ok 7 [3,2-c| o-4-F) &
36 ) FR)EKR)-5-F %-4,5,6,7-79 Kok 5 [4,5-c]hK-2-F
&

N-(3-(((7-(1H-vtte-4- % )-2,3- = ok 5 [3,2-¢ | oz -4- K ) &
37 B)FR)ER)-5-F£-4,5,6,7-19 SE4 HF[5.4-c[hR-2-F
&

N-(3-(((7-(1H-vHem-4-3)-2,3- = f =k 3 [3,2-c| o -4- 2 ) &
38 E)FR)KK)-5-2- 2K T H)-4,5,6,7-m9 S H[5,4-c])
=-2-F B

N-(3-(((7-(1H-vitm-4-3K)-2,3- = Kok " 5 [3,2-c ] H52-4- ) &

35

[0201]

> A)FE)EE)-1-F A 1H-%3|»d-5-F BLAE

. N-(3-(((7-(1H-viem2-4-3)-2,3- = S =k 3 [3,2-c| o2 -4- 25 ) &,
A)FH)EH)-1,2,3,4-19 K45 %-6- F BLE&

» N-(3-(((7-(1H-7t7-4-%)-2,3- = ok 3 [3,2-c| #oR-4- K ) &
A)FR)RE)-1-F A -1H-7|ok-3- F B

o N-(3-(((7-(1H-ve"2-4-3)-2,3- = f =k 3 [3,2-c| Ho2-4- ) &,
) FE)XE)-1-F - 1H-%| " -4- F Buik

. N-(G-(((7-(1H-#ek-4-2)-2 3- = & ok v 3 [3,2-c] Ho2-4- ) &,

A)FR)EE)-1-Q-(=FEARE) TH)-1H-%|%-5- F 8Lk
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» N-G3-(((7-(1H-t=e-4-2)-2 3- — S ok 0 3 [3,2-¢| o2 -4- ) &
H)FH)EE)-1-(1- F XRZ-4-X)-1H-%3| w-5- F Bujik

45 N-(3-(((7-(1H-teme-4-2)-2 3- — S ok 0 3 [3,2-¢| o2 -4- ) &
) F E)EK)-2-F X-1,2,3 4-w9 R4 9%k-6- F BLA

p N-(3-(((7-(1 H-vtme-4-3)-2,3- — S ok 3 [3,2-¢| o -4- ) &
) F ) FIK)-1-2-"Gok A T K )-1H-%5 v -5- F B

pu N-(5-(((7-(1H-vbe-4-2K)-2 3- = S ok ) 5F [3,2-c | Ho2-4- ) &
) FH)-2- RKK)-1,2,3.4-09 § £ ok-6- T B

- N-(3-(((7-(1H-vibek-4-2K)-2,3- = S ok 0 5F [3,2-c | Ho-4- 25 ) &K
) FR)XR)-5-(roBbi-1-2 F R )Eed-2- F 8ok

- N-(3-(((7-(1 H-vrtme-4- 3k )-2,3- = $.ok 3 [3,2-¢| P -4- 2 ) &
A)FR)ER)-3-(=FERE) TR)XT AR
N-3-(((7-(1H-vteek-4- 3 )-2,3- — & .ok w5 [3,2-c| o2 -4- 2 ) &,

[0202] > ) FHR)RE)-2- KA T

. N-(3-(((7-(1 H-vtbe-4- 3K )-2,3- = &7k v 3 [3,2-¢] o2 -4- 3K ) &
) FR)EKR)-7-F X-5,6,7,8-m9 £-1,7-F%-3-F Bk

o N-(3-(1-((7-(1 H-sttok-4- % )-2,3- = & ok 0 3 [3,2-c| g -4-K)
BE)TE)EX) Lwsk

5 3-(((7-(1 H-wto-4-1K)-2,3- = S ok 0 5 [ 3,2-c] o -4- 2K ) B
T K)-N-(itog-4- K F 5) X F st

- 3-(((7-(1 H-vtte-4- X )-2,3- = £ ok o F[3,2-c| bR -4- ) K )
F X)-N-(1-F Rk -4-K) X F Btk

s 3-(((7-(1 H-vtted-4- K )-2,3- = ok o F [3,2-c| bR -4- ) K )
F2)-N-((W9 £-2H-vt0-2-25) F 20 K F BbE (T R A- MK 1)

< 3-(((7-(1 H-vtt e -4- K )-2,3- = & ok o [ 3,2-c| otb o -4- ) K )
F 2)-N-((w9 £-2H-7bw0-2- ) FK) K F BB (3T B MK 2)

< 3-(((7-(1 H-vtt et -4- K )-2,3- = §ok o 3 [3,2-¢ | o -4- ) B K)
FK)-N-(5-2-(= F A RK) TEK)whog-2- ) X F Buik

[0203] ARG, WAh ESCHI RIS, AT DAL AT LR — Ay SR AN AR e BR
I A U AR N 528 5 3R 15 IS B 0 U7 VR th A B iR A5 B in AR 46 . RS AR
SCHT PA7 H BRI AR T W B R S it 55 (H 78 R USRS GR B, AR B By
S it 7 S B T AT LA P AR SO 8 5 Bl i A I 3L e SRR R SR AR 46 MK
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Hil % o za T SRS B Ik T 20 A (B B BE , I (], e 5 R R BE L I8 70 i 7755)
INF, BRAE S A U0, 15 0t 0] DUE 38 T 20 2% A o BAR B 1R S B 24 1T LURR AR By P HA 4 5
SNV A EE 7 B AS R i AR AR 5 2 AR S AR N 53 1T DA e KA AL 5 R 2 B M ffy i X B
FAE-

[0204]  [R|utk, DR F IR A0 LT J7 S m Al i (] a8 VA AN AR D9 BR 1l W P 1) % A R W
HIAL S 5 BRI VE T

[0205] £ LLiF B0 T, T 8 i B OR 47 BUR B S W VE R 70 1 20 B AR — At o TR B
(Protective group in organic syntheses,3rd ed.T.W.Greene,P.G.M.Wuts) , 1] LA A
I H O RN DR AP U] (PG) o A1 75 B R OR AP B o ()4 1 5k ) DR A ik A (R Sl s
PG,) T LLC, - C, 8 (PG, I HE , S P4, U T HE R 2. 08) , ft ik Wi . T F T B S AR o
()45 1 i A DR AP 25 141 (R SCHR 5 PG, BT LA 20 FBRIR , 51l 4l T HE 2 ik R B (PG,
AT EIEIRIE B Boc) , FHL L RS (PG, : “FIL A SR AL HCbz) , L FEZHEHTER T (PG,: £
S Bk ) Bl g i HH RGBS (PG« AU A Fi L) , IIEPG, yBoc i+ 1L ye 4434 [ 3ANH
R 1 H A4S £ 5 365 P £ 47 56 A1PG, 1T DA THP (2 DY 20 %) BBoc

[0206]  Jyim AEiS WAL I A R TS B9 3 (D A &4 (B ECH T B BT e 547) 3l i ]
VARRHE LR U S8 o B (0 5 iR 4« S BAR AN BB RN R+ s R, e e LAk
S 5 AN/ B S AN T SR AT T VEAIMA

R,
S 0
| R~
N =
HN R
[0207] I
X777 X,
D(R)_t | R3

X '
“X5” L—(CH),—R,

[
[0208] = (1) A4k 59T LA 75— AN B2 AN AR R0 X B S M AR Al g Ak & 40T DURR 4R
TEHY LB BN, 9 QAR AR T SRR IR [ SN, £ Bl 30T B S ) A4 4 p A U A R AR () Aok
1] 4% o 3 L r ()4 1] DU T 7 D ) B Eh AR SR AR N 5 A K2R 2 Hb A

(02091 7& 55— Ry iZAr , X mi S A AR Al 14k A5 4 nT DL i 55 Gl Al A MRE V. PR A 31 T
KT % o AR SE A A A T DL T T 4 B MR XT B S R AR IR B Rk IR AT B
(B9 (D B SR AAAE AN B Z A AR - RIFEPE A0 - 1) 33 4038 st 3 6 e 5 4
R TSI 5, R G P IE I T SRR AR R AR O IR AT

[0210]  sEjafs|14232,354248,51 252 0] LUARYRE J7 58 1K 48, J5 1A & Wi 5K it 451 32
P & D —FhERR 1 14 5 R4S -
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- 2 &Hu
. J..-ﬂvm_. ' (*ON- 1) oA ¥ (FOd-HN- ) QIA t0d n* Ind
! (*9d-000- 1) =i
" . HEHW
d-“(HY)-1. X - b fx
uxHﬂ. " - NxHﬁxl
7N T (Tle) ) %7 NH
R
7 - 2 -
g 7 § 1
&QHF{ WEFWH o WEHEEWHPA
k| (*fodi'y
X (*ON- "1} oM
="(HOh=1._X X
Y wxa \.._HIEH. M_A_\HNIE,.
J"_HO M 0
NEEFE T
l¥ XL

("Od-HN- ") QA
(*9d-000- 1) ep
by nx

X

o

-

[
0

P2 Aty

W (€

HFFE (T

W (1

(Fod-HN- 1) qAl
('9d-000- ) oAl
iy nx

/NP_\ \“-“IIAEQ

ak

Y
"
o “HN
- &@
HEEET o )

HE X ENWP

0] DOE i AN 1 S0 B R AR T T AL R R AR T I T, {45 1) Ak, 2) = A4k, 3) ik

JFAN4) AL .

[0212]
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[0213] {51, AL BROT LAad ot A (AR T TS 53k 1 A 771 (4 40 ) 3807 25 A ALV 77 6
UrIDCMER, Mg b i) ) 451 41POC1 ,BRSOC L, [l L AT -

[0214]  SUAEAL D IRT LR B0 SR AT < 38 0 5 N i 7 20051 1 — 28K HH i I Jf¢ 28 Buchwa 1d
AR AP BN, A G G = (R RS U ) 51 (0) /BINAPHEAL TR R 4t , S8 Jm il {4
H 2R HH B 0 g 5 3 ik g SO 45 3R B RIS 5 [3, 2- ¢ T RERE -4 - i . 3 R IR 3 [3,2- ¢ ]
MERE -4- i IS 212, 3- AR [3,2- cIHLRE -4 fig (P IR3) BT LA Wisd i AEPd/ CHEAL 7
AAAE T AE =l 5 77 (B 110bar) T FILE50"C B = A3 T AL RIS IE (3, 2- c T ILRE - 4- %
TEMeOH/ . BR A A OK AT o de 2%, T LLId i 28 5 AR FRI451] L0 TN - 818 3 1 I e £ A 2 T
THEF N L E AR (B an-1020°C) T OB L/ A2, 3- AWM H[3,2-c] it
WE -4- ik GEIR4) 15 2| R A TIL.

[0215] W DL H AR AR TTTAD B 3 AR (] 4R TVa (B IVD) , 38 i ik J5 S He Ak fe v 45 1) o [A] {4
Va (EVb) , BT i ids Ji 2 S5 A0 S AT LAAE I 24 1325 77451 W DCMER THR R , 78 8% By R 451 an & (=
SN BK (TV) B0 F A BEER (IV) AE7E T, B JE Vs A JE 749 an = £ 15k S B0 A A A ER
SN AL, A£G WL B N . BREL =3 LB A 4E R iEAT .

[0216]  w] DLid it 28 4 ) 11 AL 1 B B S N i Suzukd G, Stille %S (Strategic
application of named reactions in organic synthesis,L.Kurti,B.Czako,Ed.2005)
B I N IR 1 R i Va s Ak s (A1 VIa o 45 1, Suzukd fE 6T LA I A o (7] 44 Va 5 5%
AR 3 AH R B0 2% S0 S50 006 Bt IS i K iR AT (FE— S8 Bl b, R A0 5 BANHR /5, L 35 ZEp 1R b
PR/ S LR BN T 5 TR, 00T BLIE 4 48 PG, & (A1 45 4N THP B Bo e fR-4F) , BTkt i Jo
FEPAfEAY I 1 = (= I ) 4 (0) ,PdC1, (dppf) ,. DOMAH 75481 0 = 2R ik g £ (0)
{ALETT , 5 HLVE 7745 1 bt , THF BXDMF -, ..ﬁ&‘T T 7K A JCATLB A5 a1 A i 2 2
($lanCs,CO,) BRICHLBERR £ (15 WIK PO, , FEINFA (90-150°C) T BEAT o A & AT A PR S WA e IS
R RN, B AT L) T AR ST AR N 5 e s AR R R R

(0217] 0] LIS 5 R [RMA T T T4% A0 pleVa Firids AL vk, 38 5t s Ji 2 A Hh R (R 4R VI T AN
IVl & S A VIc. H AMAVITH] LUE A _E IR 5 (A A Val (e pl o (AR V Ta BT iR ALY 5 i
BEHEMAILL.

[0218] M Hr[RMAVIaH Fr PG, (YPG A H FEm) LATG 3| [H /A VIITa (PG, H) W] LA i /2
PEECIR M /K AT - ] 1, PG, R TR /K A (CUPG iy HR SRR T LIS 4K (2 £ 100°C) Via 5
R 7K ER A5 tn l%&‘ﬁﬂx(ml%m {71, W L R A2 AH [F SON B s B BR 25) 1JEAT

(0219]  w] DL it 2 Fi i I R 4 45 b Ak, ﬁzfﬁFe/snﬁ—_@xMﬁ%?lﬂzﬁdttﬁf
JE B A T A 0 B A i D 0K A ARV I e 5% A il A A VI T T e o *4PG, N THPIN , Jé it {4 ]
FEMeOHA P/ CHIMEAL EAAEVICE R ARVIT Ie , AT {4 FINH {4 35 .

[0220]  FEARHAM) 53— AN SLht )7 =, FEMAVIIIcH PAn il & « inxg Va P i i AR
H [RIAVD SN, 15 21 1 (R AARVID , R AR VIb ] DAZF &) i i fa] 5% 2 i b i (R4 S5 PG2 1k
MVIllc.

[0221]  EZe[al{AVIIIa (PG, HH) 52k 144K IXa (2] B ACHLAR IXb 5 HEVITIc) B S M
3BTRS AT LU 15 3 B9 e AR IC S B 2% A4 T 04T - 191 L, B2 o ] AA VI T Tam] PAAE
1751 tnTBTU, HATUBK COMUA - 7£ T 543 LA {5 rIDIPEABRTEA, 1+ 7314 i3 HLIA 771451 liDCMER
DMFHH , 7538 55 ZORT IR T SIS ) LIS 22 ek 2 0 I [R) . W] DA B 1 o &5 ARk 356 1 19 e A B

28
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FAFVE e AAAVI T Ta A IXafE AR AR IR A 1 - (SRR IR - 1H- K =M AE T 5 A ML
BRI AN TEA , £ 28 % 150 °C AT T KB LN (Bl li4h) o Wk I & PR BRR,, F AL
{0 i B A g , 2% 2 50 4 7 A IR 1 AR B0 R R A 448 bl , P R 8 s e e P >4 (R4 1)
(8% ABoc) F [AAIXaBL IXb AT .

[0222] 785 Ry, I A4 (FL AL -NHC (0) -) BT LA i % 9k 2 240 S R 2
F e [AAVI T AT H 5 A (W] 44 Xa 5 B 91 W1, 1% 5 S AT DL 3E st A7 B I o R 4 A U o () A4 7
18 A HLIE 9] I THFERDCM A , 75 7518 (5% 2 Wi B 5] WXl (ZH JE5R) -1, 4- =AU
[2.2. 2] e I S ERInCL (AL T , £ £ 2 120 CHIIRE T ROV KIZEAT -

(0223]  fE—FpARI B ) iZA, T Ll e R 2 Fe 4k, A6 5 A TTT4% 4k sl (Rl fA Va iy
AR 2 A4, th R AV TR AR (AR XT ] & I 549

[0224]  F.er, fE IS W, R, FHIPG J& [ (BITHP) £ & BFF I F U 22 2445 2 Ok de , FovT
DL I A (42 2 100°C) # fR4P I AT AR S5 9R 75 ZK R )l 35 BR BB R 42 % Lhas B8 /b Py I [R] 1j
TR 2L

[0225]  f 5—Fpyidd, (D B9t ST LURRRE U5 SE 2 4% , )7 29535149 4250, 53
54T AL £/ bR 5 Bl 12
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PAAEAL & X AR BK

Ry
L—(CH),-R;

[0226]

p(R)—

FER2
Br
Y g
» N 7
HNIRﬁ
X%
Xay
Xm

o =T
¢ F

L 28

s7 |5 |ef io

£ 7 =~ R2a

25 & § =x
S | ®
#*

.

.93 T

s o~/ g8 8F

o] o x-,,8: 32
>_<\ 3((_?2 ‘e e

s N2z XX - ££
== - & = = 52
£ s8 = %

.

PG1& PG
PBLAR P

02271 It ST LIS T 720 3815 B R RAXTIT : 38 0d 6 a A 10 A8 AR B 5 v
Al nSuzuki B EL,StillefdBt5 (Strategic application of named reactions in
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organic synthesis,L.Kurti,B.Czako,Ed.2005) L5 dr[Rl{EVadE it B VIafTid A 5 1) 7 =
(5 1) HHEGINFEUIR,, FoA o T A BATFIE , R B8R 056 B B 75 2 45 PG, FE 4] (BRI THPER
Boc) TR 47", PG, T LA I A (52 22100°C) #5 PR 1 B4 5 3R & 7K i 5] 4 56 R B RS 2 % 1h
a5 /D [ [R] 1 2 ) HBR 2 .

[0228] e [Al{AXTIIH] LA i 42 % o [ X Ta 5 & e T (1A TXa (BREZ IXb AT HEX T Ib) f ik
HEARIE AT 5 _EIRVITTafn A [l TXa e B (7 £ 1) AU 25 AF 15 2. P A A X T Ta XTI Ib 1T
PAIE I PG, BRPG, ) 73 il B AR 3715 B VaAlivb O 1 FTiR) .

[0229] W] L) ik fg P SRR M K R E AT PG 1 B O AP - BV K Ve ((4PG, J9Me B iPrinf) 15 £
XITan] LLas it A A e HUARAS] WL 1 OHENaOH , 7645 HLYE A5 Wi % 43 7K I THE AN/ B HH B A , 38
HAERT R BEAT Lh 25 52 AR I [R) K 3T

[0230] Mtlﬂ[‘rﬂizwb(%@%ﬁkﬁ,Vbaﬁ%ﬁU%TB’c*{t‘)j%UEPI%%PG (*4PG,BocHk A1)
13 2| HR (A AXTTo ] DL i B I OR3P At 47 - 46, BR PEBoc 22 T LA i IR SRR = &
R AL B R AT

[0231] @&, F[AMAXIIT (FLARLAY-C (0) NH-) W] L3 i 5 1k 2 2L AL S B, 4% 8 5 e [R] 4
VITIcAIZ Ak A [ 4hXa s N BT iR L) Jr 2K O 1) 13 B 85 H [ A4 Vafil i [F] 44Xb .

[0232] 4G4 T AEAIE, WIR, PG A 4] (RITHP) ££ 45 BUIUT (9 H U 22 2445 LU0k &F, FooT
DL I A (222 100°C) # (R4 19 AT 44 5 9% 75 7KK 48] 1 6 R SRt R 42 2 1hias B /> Fg I (] i
TR 2L

[0233] A XIMEWER, /R A LS i BORUL BUBE L , 3X b G W7 LU i 2234 5
AL, Bk, A — AT # 32 1 JyvkadE— 2 i RIS ) GEHR, /R A5
HEBORUIE) 145 21 o S2 551 33 A1 3438 1 il TR, /R, A0 75 A e B A e 1y =X TR i 4 o 1) 2%
[0234] AR SCIEIRF TR , 42K BRI AL & A e v 12, e D) & Rho - S8 & PE (R 40 ) 751
[0235] & Jihl, AR SR 7 30 (D Btk &9, ILRIE 2590 Ak i+ Tibh A/ 806 97
Jif 7 o

[0236]  fE5—AJiT, A RHRA THEY (D 83 45 B2 i dh Al & a7
5 ROCKEATL ] #H G 199 5 (19 24 = (9 FH s , AR A2 T V6 97 461 G s 9 3 A FRD I o

(0237] i, A & RS AL T 2 (D Wtk &4, F A -1l F/ 85036 97 s » Lk 3 B
i P BELZE 4 fidi s (COPD) , 45 & ME i 4T 44k, (IPF) , fifi i [ (PH) L% 3l 2 i 5 bk v 1 (PAHD
(0238] b4k, A<k BAFR AL T F 3 TS5 A/ 8036 5T 5 ROCKEG ATL 1 AH OC IRy ik 1 75 3%, Firidk s
EAFE A X BT ORI RS T A M E AR A S .

[0239]  FRyih, A& WAHR AL 1 - F0ul A1/ 836 77 F Ao i A IR R G B 5 BT id
MM 22 8 0 0k [ B2 I, i A BEL 22 8 i (COPD) , % & MR i 4T 44k, (IPF) , i i = (PH) LR
2 il ik i s (PAH) <

[0240]  fREMT AR IHEIAL GILE T IR IRAE =+ & .

[0241]  [FIFEHLIL B2 AR AL S 76T Hdd i i 1 i .

[0242] AR T, ROCKF 177 (4 5407 L 37697 S5 ROCKEFATL 1 AH OC B VF 2 i ik -
[0243]  fE—/Nsiti 5 =, T LA A & B A0 5 W96 T B i e B4 75 6 HR , 26 1 v
(IBD) Al1fidids » AT A i 34 9 ity , 2 28 BEL ZE 4% fididps (COPD) , (W) Joi 44 it s 151] e & 1 i &1 4
k. (IPF) A1l zh ik =1 = (PAH) -
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[0244] A& 5 SsEhti )y S, AT LA R R A & P0ia T B At i H B , T PR RH ZE 1
JitiIps (COPD) A1 (] Jid 14 i I 451 G e 2k i 21 4 k. (TPF) AN fiiz Bk /= He (PAH) »

[0245] A& 5 ASEht )y =, Bridim e e B R R Pl 4E4k (IPF) Az ik i 4 (PAH) -
[0246] S WAHIIE YT J ik ALl A 75 22 1Y S it &2 4 A0 RcE 3K (D) B9tk St
2y ERl sz k. WA SO AL, OG5 (D B S L 24577 E i RE52 1) 3 BL B 25 )0
PEFR ) 22 e AT R JE 45 e LAR T 8w e AH A2 98 41K LA S0 ™ a8 @il A F O ELIATS 28w
DA AR GE AR N s 5 By e e S & . X (D B S Eat 257 BT
g e T LA it P EOAR AR 2 24 5 St Y, e mi A 2 0 B I (RT3 P LA [R] £ I (1] ] g e P
27 E . SR H 7 E e DU B ide 33 0 Re o it P i A AN [R) i 224k

[0247] AR MAILIREE T (D MG E - FheiZ 27 Fnl e 52 i8R BUBUE FE &
H1 259459, B ik AR e 2 77 49] W fERemington’ s Pharmaceutical Sciences
Handbook,XVII Ed.,Mack Pub.,N.Y.,U.S.A.FATA AL,

[0248] A WAL IS AR A HIAL &5 ) S L 29 AL 5 AEAS Rt 25342 v i
[0249] AR BAMIAL G R IL 2540 6 P it P 0T DR AR 28 75 AT, Bl ik, &2 5%
[ 8 Ab (B, bk i, LA, i AT I ) S SEE N, B, BTE , JR 38, fRBR 1, 3%
0138 ik AR 08

[0250] 2%l [l 4% 171 Jlke 771 A4 o] 3 i FH A i MR A 50, 50401 2 791 R 48, IR 28 77
HEEE I v 78] RSURE AR, 5 771 AR 26 iR 1 [l 4 1 3K A R M B 4 & P T L s it it 1 B 5 45
2y bl sz A, RO (] o il , H BB, SUBEE  VE k) A RN RO 7RI AL & Bt
Fir iR WA 70 G 45 Bl @), BV TR, S0 70, R 78 T 1 FE 91 A ), R R JiE v 7
FEMBETUR R , v 7RI AN It 2 A A

[0251] 2% Fhyiu A 1 kR0 AL 1w FH it F AR R W B4 59, AR K PE AT AR K PR, 2L
T8 2R, B ST At 751 o X SR AL a4 W] DAL B A A O R YRR R TR (191 fn 7K AT Y O
G 77 (191 G 977 T8 771, 58 71 R R 71, R TR) LA S T FL AR/ BUE T A R AL & 4
IR AR R W A 5 00T LA LSS S JC mE R RS, 5] G ok PR 3 A« JFL B ) 7 i 72
AIHEH

(0252] A+ Bt F A< A WA 846 & P A 70 vl DL K A6 S 0 5 6 o 0 T 7491 G e]
AT K R #h SR £ BEIR 5ok 1l &

(02531 J] B st P ) st 751 W] LA DR A 771, 4 B, 4870, S0 A e 25 | 7 D 2L BR 1 s T
B3 22 A 5 34 O R 35 49 a5 s Y 384

(0254] 3t + R #fi it T, 29041 540 nT LA O + it FH 22 K BR, BB AR 78 OB 3%
7ol Y, FLAA VRS, R VAR, BT, IR, s S5 7R ARG A A 3 Ry i FH 3 W] LA
T G ids BRI 5 AT A& B

[0255] AR WAHY - sefie b &R B E TR @A it ] AR AR

[0256]  FHT-WR N1k i) 25 P DAk 75 22 5 SO AE , JL SR VPR AL S W it T 22 i DA 4 4+ A2 08
F4) Jr B AR B2l B ) A4 301 B A ep S8 I () ) 24 2R~ AF T, JF HAE AN TR 22 A X = (R M 2R)
T CAHICK O T RS R A, T AL S AN ERE AN RRE , Bl i H AN IR (iR 2
IETEF/ME, BEAGE HE R BOR R IAE Sl NS LU 98 5 & & BE AR i 4141
Fy 2 5 BOE T B AR IR A B8 B, AR RIS B AL S Y T
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ERFFEAF ) FpE R .

[0257] AR A B LIRS R IR H G T O IR A2 it A A RFAE

[0258]  FI4 [ fIRIEIE I 2P A0 75 B SR L0 Re AiE , FL o v IRt A A0 A6 5 085G T (5 1)

TEWR S BLAE LA i B, MBS 2] R 4 AR R EE (F%) AT 76 I R AN SR 21 21 A 1 2

o IR B R 2 8 DAMERF 25 B "2 AR F I 1) o o9 7 3858 TUIRAE R B, |BEMRALL S
Pl 2 FURFAE , 9] WifH A BR T4 1 205 1 de KA IR s (TRAAB P& PR 2R) A
-Be st R, AR AL S Bos DR S — AN ELE AN FIRFFAE.

[0259] A T V697 WPIRGE B » A R P B4R A5 4 mT DA s W N it FH -

[0260] W] WEZ N 3 771 AL 45 W WRN BER) » 25 PSR TR0 ) T B 055 AR EOAS 15 S 7 £ T RN

o

[0261]  XFAFJ+Fn e 1, v A A BT FR O R 557 8 B2 71 s N 28 - 723X R

DU R R T DUE SR IR, MR ST IR E, 24 A B0 S 3 P e fr 2

[0262] W] LUK R BRI BRE A4 Ga W A8 0 25 B9 LA A R W AL S 2 A A8 YRR L ol an

FLBE Bl O TN AR A F e TN I 2 AR A R R Rk S .

[0263] 5 A3 4l 55 751 =44 48] G S 3 o el FRT MR N <0 35 77 T DA A, 5 3 R B0 20 B R A A

A 40 o 3 S 750) B 250 1 ] 35005 1T AL 5 JL B Al 2 » 1511 G R 7], AR AR AT JE 1 S B T

o

[0264] A5 A< W HAL S AN 25 Pl SR 770 B v RN a1l 750 1] LA AE K, BE EK B Joid 1Y

BRI AR H LB AT DL AT H AR A R0 s S B3O S 35 Ak 28 Bl T 3 5

EAk 25 i Respimat® ik .

[0265] Gtk , AR BIFR AL T 20 (D Btk G/ S 441 59, Sod i it

FH &A% Re ) i+ Fih A/ B06 7 BN , P BH ZE 14 i 9% COPD , R & Mk i T 4k 4K (IPF) , it i &
(PH) ELFE 2 fifi sl ik i . (PAH) , ttide i 3Tl A1/ B006 7 B2 Wi , 18 1 BH 2 % ffi 795 COPD , 8 &

PRI 2T 4E4 (IPF) .

[0266] Btk , AR ISR AL T 20 (D Btk G /B 4941 54, Soad i 1 ikt

FH &A% Re ) i+ Fih A/ B06 7 BN , P BH ZE 14 i 9% COPD , R & Mk i T 4k 4K (IPF) , it i &
(PH) HLFF A2 M sh ik = & (PAH) , Atz F 3+ Fi s A/ B ya o7 i 1. (PH) L4570 A2 il 30 ok /= s
(PAH) .

(02671 Joil it FH i A A VR 7 BB Wfnl , 2R 7 BA B4k 5 0T LUAE g B0 iy v 2 751 i P

S ULS e a4 )7 =0 (BRI 9 LA 5 77 5 20 5 B0 BRI #] F v M A 70 (9

A7 SRR T ) R, BT e 5 003E R R g3 ik B A LA B BR AINO A 44 s WA

FINO s FT ¥ 1 S 1 B P AL (sGC) TR s B 7134 32 RPN 51 B3 22 52 A Il 771 s 41

34 S FF — BEER (cGMP) A1/ S04 IRFF —BEEL (cAMP) I BFRERIAL &4, 19 B B2 - B5 % (PDE)

1,2,3,4H0/B55 R0 6157, JUHAAPDE 53017 s AWE o 1 5 1 g 5 Bl sl 77 s (5 5 4% =

IR, 9] L % e B s i R / B0 22 28 B / 7 2 R T AT ) 77) 5 7 I AR I B 5 48] L o /)

B SR ER A1) 571 , Uk 77 BT v iy S5 A Joit s FH 3 B ATK I A B3 A 40 ot 491 o 5 4 o sm » i

Fok RIS PUA, ACEFP IR , P9 B Z A& PUsml, B F At 751 , 188 ] ) 5 I8y 0 ) 771 5 @ 52 A BEL I

75 B2 AR BH WA, #5 57 3R S AR 15 B s A M o KB A0 10551 5 #2352 771) s ENaCRH Wi 781 s T

24, A F i [ BE AN AL R 132 AR 45 DU s Pralii 24 s 800 24 s HrAz 2546 Wi K34 P 5 FIDNA
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&G 25090 Joi ANk 3 1 2R R0, 49 20N T B A B A% BR B T (rhDNase) ; #11fi| Smad 21 Smad3
HIALKSFI/ BRALK AR B2 AL )35 PR 77 s (2 B P AL I 1 (TPHL) 410 571 A 22 SR 4 1l 571, B2 - ¥sh
I B ot [ B, AR B e 25 BRPUEE R LY , 2 7 RS Ak B NG (p38 MAPIER) 4155,
% IR Fx - BUSBV BR 57 B (TKK2) $ifi 57, (3 =0 1 755 751, JE S5 [ BEHT 28 71 (NSATID) , A i 45
7RI RV AR ), A5 )/ RV BN 77 27 Y R0 BACRS YR i 770, TAKHI ) 771 , SYKH i 751 , PI3KS
BCPI3K v fiil ) R4l 5 .

[0268]  fE—AMRIEHSELHE T A, A RHMA G E UL TG54 - BEER EERGV, 4 W1
Pa AR , AR AL AR A A IE Bz AR s A HUA BR B AINO LA (f57] l A X4 , A2 Hih, SRR R = L
FUEENS , RSB S L ALEE NS , 1Y 2 B ESIN- LATHR A FRINO) ; &5 B FE BT 51 34 25 2R A4 PGI 2, 15
Wiy T B &, i AT F0 A 2 4K ETZEE AN DUAT 51 25 5 5 513 3 2 AR Esh 77, 41 =) R ik i
W02012/0075394L. 542 s T v 1k S T BR A AL g (sGC) TSR A0 B 7 IR % 2 e i g L 7
SB& e, RR AR B I% & JE LA L A B Z= T i) (9 5 8 B 38, s A2 38, P A AR 3R A 22 D1
A1)

[0269]  fE5—ASLhti )y B, AR ARG SB2 - EShFI Wb T LB, ¥ L5 2 e 22
Fr&, B Joi 2 [ B2 0 U ER s B R A BB R 360 R A, sl B 4 i » B R KL, & sl R (R AN
TR, L FE KA, PUIRBR R 25 5P B R 2 W v N FEIR B , A0 IR , WA E iR i, B
TR GGG

[0270]  fE5 AL B, AR ARG Y50 7 2R TE B H T (038 MAPHEY)
TR 7% R - Bilig 7 5062 B (TKK2) #1771, 5 = 145 77, AR S5 [P Bt 28 771 (NSAID) , &l
TR ) R R AR /R BN 7 2 R TAK B JACKS i A 7] » Syk 3 71
PI3KSEXPI3K v HIFIHIFIEL 2544

[0271] AR WAL U5 SR &, A0 5 B al s — Fhal 2 Fh 245 77 BT 8252 1 2044 A / 51
TR A AL BUR A A & B AL S I 29 4L 54 , UA T BL: B 7R BB B 22 7R & R RN
o, E RN A ERWE R AR 1 AE

[0272]  FRRWHIW GV RFIEIGR T 2P R R, ARG RE T B AR 5, IR 1) 7™ E A2
F5, Bt &4, 710 2 (R B AR, By A B ARG 54 AL S I Dh R, B 3~ REAE AN 254K30 /7
FHEE

[0273]  FflHk, 3 (D) FALA0T LI W1 LL0 . 00142 10000me/ K , 5140 . 1 42500me/ A F 57
it -

[0274] 43 (D) Btk i@ L N & A2 e i, B4R E LL0 . 001 £2500me /K , fILiZ0. 1 &
100mg/ RWIFIELR T -

[0275] 3 F-3Eat RN i P £ 35 A R B A S 0 ) 29 W L 5 ) e & TR N 3K 161
WimT e NELGR) (DPI) o 5 P 5 55 B &8 %5 771 (PMDI) BCAS 75 #5577 19 v MR N i1l 751 (437)
UDV) .

[0276] AR BAEPE R AL G A A K A BG4 S I 2 B, FnT DU B 7 5 ER
ZHNE RS, € BN 2SI 55 28, R 0 A2 K 55 W 55 4%

(02771 RN T I6I7 WFIRGE B , A R WA IR 5 T LLE ek RN it (E R A S
T, BN DA i RS AEt

(0278] 43X (1) Mtk & 4id i M Ra& 42 it A I, A& LL0. 001mg 42 100mg /kg A {4 i,
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J#H0.01mg £ £950me ke , 5] W10 . 1 42 10mg ke )71 i B K BRI ER 2 UM FH -

[0279]  3& &3 id M IRa& A i Y A4 0 5 2 7 WA AL & P 0 250 21 65 ) Wl LA D % o 4
ORI ZC, B4 v 70, BB 22, S 2257, IS I v 7], RIURE 771, B 751 A RS 2 B K AT HE K
TER, FUAR) TR 1) R 2 751 AR e 751 71 571

[0280] T 1|t ] SE VEAI s 9 A A A

[0281] e ] s A0 S i A5 ) b 5%

[0282] FL SRR TE IR

[0283] AStructure to Name Enterprise 10.0Cambridge SoftwareBE{ i i il4As, =41k
S FR

[0284] 3T "t ik” B PROE A" it & Rl I Biotage SPLAEAL 5 % 8<% [ IMPLC
R0, W FIUE 78 5 AR A 24k, B O T 7 58 P A 0 3 B AT P 23 RST 9 50um AT BR A
60 A LI 2 (19 A LI Bk ) JE 45 75 (unbounded) 74k S ALKE . MF € NH- S4LRE AN
C18- —&AAE I, EAT il A2 45 2 A A AR B 5 1 AR AT )\ e d B B (C18) - Bt
1) A A IS TR YR 9 4y GBI TLCAN/BRLCMS 73 BT %6 78 » LS IR B4 R+
i

[0285]  GIRALT] Isolute® SCX-2f%, U ‘Isolute® SCX- 24 & 47 045 o) i [ P it
i B HE A A SR Ao 9 PH 2 1 A2 0 MR PR 77) ) T 7 3R P A A

[0286]  LCMS Jjik

[0287]  Jji%l

L Acquity H-Class (WL R/PDA #3) %) + QDa i #4X
A CSH C18 1.7um, 50 x 2.1mm, 4 40°C

AR A | 0.1% F R KIER(v/vV)

AFHAA B 0.1% F B THIER(V/V)

Ak 1.0mL/min
AL Bt 8] (min) %A %B
[0288] 0.0 97 03
1.5 01 99
1.9 01 99
2.0 97 03
2.5 97 03

B & UV, —#E %5 190-400nm
MS & & ik - R F(E/ R &)

[0289]  J;y2
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LE Waters Acquity Classic + 996 PDA ##] & + Waters
ZMD JR A
B CSH C18 1.7um, 50 x 2.1mm, & 40°C
AHA A | 0.1% FBREGKBER(V/V)
AFHA B | 0.1% F B 449 TAEER(V/V)
g 1.0mL/min
0290] HEALR i 18] (min) %A %B
0.0 97 3
0.15 97 3
2.3 1 99
2.4 1 99
2.5 97 3
AR F UV, =#E %3] 190-400nm
MS & & ik - R F(E/RABT)
[0291]  Jji%3
BB UPLC + Waters DAD + Waters SQD2, $v9#iif
UPLC-MS
A HSS C18 1.8um 100 x 2.1mm, (Mik$Pi), LFHL
40°C
HHAR A | 0.1% F BR A4 KIE R (V/V)
[0292] | i&zHAR B | 0.1% F 8% &9 T A &R (V/V)
A 0.4mL/min
BEAR it 14 (min) %A %B
0.0 95 05
0.4 95 05
6.0 05 95
6.8 05 95
7.0 95 05
[0293] 8.0 95 05
AR F UV, —#&Z &% 210nm-400nm
MS & & 5k - R FGE/A BT
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[0294]

[0295]

[0296]

[0297]

28/95 Tl
Jii%A
LE UPLC + Waters DAD + Waters SQD2, £ v9ig4F
UPLC-MS
p=3 BEH Shield RP18 1.7um 100 x 2.1mm. (M%),
B HE 40°C
ABAR A 10mM X BR R4 KR
A B | THE
D3 0.4mL/min
AR it i8] (min) %A %B
0.0 95 05
0.4 95 05
6.0 05 95
6.8 05 95
7.0 95 05
8.0 95 05
Bm F UV, —# % %7%] 210nm-400nm
MS ¥ & ik - SR F(E/ R BT
Jii%5
AL E Acquity i-Class (W/LR/PDA 4R 25) + Quattro A Jf
HEBL
p =3 BEH C18 1.7um, 100 x 2.1mm, #3# /& 40°C
AR A | 0.1% F BRE KER(VIV)
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[0298]

[0299]

[0300]

[0301]

29/95 I

A B | 0.1% FBRE THER(V/V)

Ak 0.4mL/min

BERR Bt i8] (min) %A %B
0.0 95 05
0.4 95 05
6.0 05 95
6.8 05 95
7.0 95 05
8.0 95 05

ow IR UV, —# % %% 200-500nm

MS & & F ik - R F(E/ R BT
)56

e Acquity UPLC (=7L&/PDA 3 8) + QDa F#4L

=3 CSH C18 1.7um, 50 x 2.1mm, /& 40°C

A48 A 0.05% F BR(v/v)# 95/5 K/ TLREF &

A B | 0.05% FBER(v/v)H) 5/95 K/ TR E&E

AR 1.0mL/min

HEAR Bt 18] (min) %A %B
0.0 95 05
1.50 05 95
1.90 05 95
2.0 05 95
2.3 05 95

) 3 UV, —#E 5] 200-500nm

MS & & 5k - R F(E/RET)

JriTA ) 18
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[0302]

[0303]

[0304]

[0305]

[0306]

L Shimadzu LCMS-2020 3£ w9847 %48 &85 /f 54X
=3 Aquity HSS C18 1.8um, 50 x 2.1mm, 4 25°C
A A | 0.1% FER(V/V)HKER
AHAEB | 0.1%FER(V/vV)H THER
P 0.5mL/min
M EALF B¢ 18] (min) %A %B
0.00 95 05
4.00 05 95
5.00 05 95
5.20 95 05
6.00 95 05
B B UV, 254nm #= 214nm(F i 13)
UV, 254nm #= 220nm(F #* 14)
MS & & ik - R F(E/RAEHT)
J5i%9
EF Shimadzu LCMS-2020 3 w948 AF & A8 & 1% /7 4
p=3 Aquity HSS C18 1.8um, 50 x 2.1mm, 4 25°C
AR A | 0.1% F BR(v/v) g KER
AFHA B | 0.1% FBR(v/v)#) TR ER
s 3 0.5mL/min
AL At 18] (min) %A %B
0.00 95 05
10.00 05 95
10.50 05 95
11.00 95 05
12.00 95 05
R B UV, 254nm #= 214nm
MS &% 5k - " RFCE/ABT)

J714:10

39
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[0307]

[0308]

[0309]

[0310]

[0311]

E A DAD #%) 2 /Agilent Technologies InfinityLab
LC/MSD #j Agilent Technologies 1260 Infinity I1

= BEH C18 1.7um, 50 x 2.1mm, 4 25°C

AFHA A | 0.05% KA KER(V/V)

AHAB | LA

AR 0.5mL/min

HEARR B¢ [4] (min) %A %B
0.00 80 20
5.00 70 30
5.60 70 30
5.90 05 95
7.10 05 95
7.50 80 20
9.00 80 20

ow UF -3 UV, =#E %% 190 - 400nm

MS &% 5k - B F(E/RET)
Jiikn

B Acquity UPLC(=7L&R/PDA #&#| ) + QDa /i %X

A CSH C18 1.7um, 50 x 2.1mm, & 40°C

RAHAE A | 0.05% FBR(v/v)#) 95/5 K/ TR ER

A B | 0.05% F BR(v/v)#) 5/95 K/ TR #&

e 3 1.0mL/min

BERR Bt 8] (min) %A %B
0.0 95 05
3.50 05 95
3.90 05 95
4.00 05 95
4.3 05 95

B E UV, —#%E %3] 200-500nm

MS & & 7 ik - € RFQE/RHT)

1512

40
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32/95 M

B Acquity UPLC(=7LR/PDA £ 7] %) + QDa /fi#4L
3 BEH C18 1.7um, 50 x 2.1mm, & 40°C
RHAE A | 0.05% FBR(v/v)# 95/5 K/ TR E&
AHAB | 0.05% F BU(v/v)H) 5/95 K/ TR ERE
Mk 1.0mL/min
#EAR A B 18] (min) %A %B
[0312] 0.0 95 05
1.50 05 95
1.90 05 95
2.0 05 95
2.3 05 95
BB UV, =% %] 200-500nm
MS &% 5k - Wt F(E/RET)
[0313]  Jjik13
L3 Acquity UPLC(=/LR/PDA #3] 8) + QDa /i i#4%
A CSH C18 1.7um, 50 x 2.1mm, Z 50°C
[0314] | jAzhA8 A | F BR4kAKE&R(25mM) pH 3
RSB | 0.1% FBRE THER
k.3 0.35mL/min
HEAR B 1] (min) %A %B
0.00 99 01
0.50 99 01
3.00 70 30
(0315] 6.50 50 50
7.50 20 80
8.10 99 01
10.00 99 01
¥ B UV, —# % %% 200-500nm
MS & &5k - REQE/RAET)
[0316]  Jjik14

41



i BB

CN 116600810 A 33/95 L
LE Acquity UPLC(=7TR/PDA #£3 %) + QDa /R #4
= Kinetex C8 1.7um, 50 x 2.1lmm, & 40°C
A A 0.05% F BR(v/v)# 95/5 K/ TLRF &

AEHAB | 0.05% FBER(v/v)H 5/95 K/ T ER

AR 1.0mL/min

B EAR Bt 18] (min) %A %B

[0317] 0.0 95 05

1.50 05 95
1.90 05 95
2.0 05 95
2.3 05 95

bow Ik UV, =% %3] 200-500nm

MS & & ik - R F(GE/ R BT

[0318]  Jji%15

[0319] | E Acquity UPLC(=7L%&/PDA &2 %) + QDa /i #/X
A Kinetex C8 1.7um, 50 x 2.1mm, Z 40°C
AFHAE A 0.05% F BE(v/v) 8 95/5 K/ LI 5%

A B | 0.05% F B (v/v)H) 5/95 K/ TR IER
ik 4 1.0mL/min
HEAZR B¢ 4] (min) %A %B
(0320] 0.0 95 05
3.50 05 95
3.90 05 95
4.00 05 95
4.3 05 95
R E UV, —#E %3] 200-500nm
MS & EFik - 4 REFGE/RAET)
[0321]  Jjik16
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B Acquity H-Class(W LR /PDA #3) 2) + QDa Jf i#4X
B Acquity BEH C18 1.7um, 50 x 2.1mm, 7 40°C
AFHAR A | 0.03% R KER(V/V) (7.66mM)

AFHAEB | 0.03% R4 THER(V/V) (7.66mM)

i 3 0.8mL/min
AL B 18] (min) %A %B
[0322] 0.0 97 3

1.5 3 97
2.3 3 97
2.4 97
2.5 97

o RS UV, —#%E %7 190-400nm

MS & & Fi% - R FQE/ A BF)

[0323]  NMRJj ¥

[0324] NMRJ%:i%7£iZ4TTopspin 2.1HBruker Avance 400MHz,5mm QNP4%%tH,C,F,P,#Z
BhE , AGEIE S F3RTS, BifEi£ 4T Topspin 3.0/IBruker Avance III 400MHz,5mm BBFO
Plus#®ft, BLZEREE , RCEIEAS F3RTS , BUE AT A 400MHz T #2 AF 1 Smm 5[] Aa ] = e FE g
e Varian Unity Inova 4003GIEAY F 3RS AL A=A R R 5 AR X+ D0 B i fe do 1) DA
ppm it i 64 - A8 &5 H AL (JME) LA#RZE (Hz) gath, JF B AL T4 S54R5 2 Eifk . s= i f g, d
=W EIE,t==E1%,q=P1El§,n=2 Ei&,br=71&,nd= KIE.

[0325]  SFCJjik

[0326]  {fi A I St A itk (SFC) 4lifb A G40, WI{E FiWaters Thar Prepl00ii] £ 7%
SFCH 4t (P200 CO, %%, 2545e 4 M3 , 2998UV/ VIS I 4% , B AT B i S BB 276 T 4 Ak
i 2%) BiWaters Thar Investigator -l & 24 (WatersififA ik, 2998UV /VISEs
% WatersZi 70 KRS Af 5 & AR RN % R alifb Ak 54, - HLs et 128 3Ok 4 4o 7
W R o7 -

[0327]  FEBME 2% AF T AE A et A8 = 2% (0. 1% V/V) o B AR el e o B % (0. 1%
V/V) , LB (0.1%V/V) FIEER M otk 551)

[0328]  MDAPJj ¥

[0329]  {fifiWaters Fractionlynxfl4&HHPLC & %; (2525%% ,2996/2998UV/VISk: il 2%,
2T6TIRAR AL HE 25) BLGi 1sonffil] % BYHPLC & 4t (32231 , 155UV / VIS 45 , GX - 28 17 AR Ab 2% )
HEENR S, 8IS SAHAPLCA AL AL 5 ) . 38 it 75 26 0nmAh (1 18 47 WO BE AR AN AEES T 2644 T MK
SRR T 2 T WIAEE R R AR 1 05 B EE B W I 42 3 R 1 - i L 2R AR B AR 41
B HE A, V7R, R B RN ot 7R (BR M BB M) AN AR Ao ol iR At , - BAR (LA T35 Bl ik
FRALRR 8 SR AR, AR BE AN 72 0] LA S AL A e AT .

[0330]  FELLF Jyikddr, e i ppokhid o “Ar (AA” BC“SL it f9)” g T bR, PR A RR B
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PN o 28R J S “ARAC” B “SRAL T v, AR AR N GO BAR R , IXARE ) VAT DAY
A INHIZEAY, (5 G S S R S A /YA A B SO ], J AbEE % AR B i Al AL 2 1

[0331]  FEfRHIIE LT , S A S I L AR AL 7 B LU BT € 1 < fE RS U6 A4
LI 2 0 37 A o O A ) 248 56 R S AR AT An] 5 452 S 7 25 AR A5 LA RR . BT AT 78 77 A 1 357
P JEREAE AR A R GG A R ] & G O R, X B T g A i, SRR AR O R R AR
A AR A I FRAE )7 V525 5 3R15 1

[0332] 4%

[0333]  ACN(&LJE) ,BINAP(2,2" - X (- oRFERRAL) - 1,1 -BEZER) ,COMU ((1- &l -2- L%k
2- AR L HR A ) AR - I A - kB8 /N U 2 £R) , DCM (- HH %2) , DIPEAER
DIEA(N- .2 S A &%) ,DMF (N, N- - HE AL H k%) , DMSO (CZH WEFK) ,dppf (1,1 - %8k
LIRS #%) ) L EtOH (4 E) ,Et0Ac (4% £ B8) ,FA (HHER) LHATU (1- O (B L4 %)
WEHHE] -1H-1,2,3- =M 3[4, 5-b] MEHESH3 - S0 /N BEER £h N- [ (AR L) -1H-1,2,3
=M [4,5-bIAERE - 1- FE 7 H AL ] - N- HE A B N SR R SN - A A)) L HPLC (R 80 A £
Hey%) , LCMS GRUMH iy - Jiviyk) , MDAP (Jiii & 7€ 7] H 2h 4lifk) ,MeOH (FHEE) ,Me - THF (2- H &
VO ) , MTBE (HH R T 1K) , NMP (N- HE R ntng e i) , NMR (R B3t 4ie) L Rt (PR EF I [R])
RT (&) » SCX (5% FH & 728 #t) , TBTU(2- (1H- K H =M -1-4%) -1,1,3, 3~ PU H L D Sl
), TFA (=8 L) , THF (JUZMKMR) ,XPhos Pd G245 (2- ML -2° 4 6 ="K
Fe-1,1 -BER) [2- (2 -0k -1, 1 -BR) T/ (TD) .

[0334] e [A]4A ] 2%

[0335]  HH[A]{AAL

[0336] DA

[0337] %03\_"3\/_;)\*0/\@

[0338]  4- (2- (((FFHEEIL) FHL) & Hh) £.3%) WRKE - 1 - FHEBRUT g (R ] {4AL-a)

[0339]  Hf4- (2-=FELH) URNE - 1- HERBUT 5 (0.3g, 1. 3mmol) ¥ 1-DCM (4. OmL) , 285 1E
PEFE T (2,5 AL fe - 1 - F%) i i < B5 (0.33g,1.3mmol) , ARG MMA = 4 i
(0.18mL,1.3mmol) o ¥ 1% IE W AERTHE 1 3h o S ViR A5 4%) FIDCM (30mL) % , 43 AL E Rl ifL A1
NH,C17Ki& i (50mL) e » 28 5 ML FINaHCO, 7K ¥k (50mL) W%k , FNa, S0, 115, ik 46 1,
BEFR L5 (0.48¢) , AL B4t T T .

[0340]  LCMS (J5346) :Rt=1.22min,m/z 385.1[M+Na]®

[0341]  JIRB

o ( )
103421 Hn&fﬁ

[0343] (2 (WRHE -4-F%) £.3%) & H B R IE (FR[R){AAL-b)
[0344]  #40CHs(A]4AAL-a (0.48g,1.313mmol) ¥A1DCM (15mL) /TFA (5mL) HIIE 54, 1%
FEAERTIEFE 3ho i 8% [ MR 54, T Isolute® SCX-2kE4lifL 47, 13 2 b5 AL
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44 (0.36g) -
[0345]  LOMS(J536) :Rt=0.41min,m/z 263.0[M+H]
[(0346]  JUIHEC

SAY
[0347] OQ__N D\fﬁy‘o

[0348]  (2- (1- (AL T he-3-2) WRNE -4-3%) £.38) & HE H IR e (P [R{AAL-¢)

[0349] {5 7EDCM (10mL) A f) 5 [A]4£A1 - b (0.20g,0. 7T6mmol) A4 4434 T %% -3 - (0.055¢,
0.76mmol) ZERTHi4¥:15min, , 2R jg IR = WA AL A 044 (0. 24¢,1 . 14mmol) . HF1%
FAERTHFE4h, 28 f5 FIDCMAFR K , I ML FINaHCO, /K I Vi e 3 A WA, FINa, SO+ 1% , W 4i &2
+, i1t Isolute® SCX-24E4lifl , 133 b5 L4 (0.24¢g) .

[0350]  LCMS (J514:6) :Rt=0.43min,m/z 319.3[M+H]"

[0351] i 3))

[0352] OQ*ND\/‘ NH;

[0353] 2~ (1- CBELAHRT HE-3-45) WRHE -4-F%) £, -1 Jie (R [A]{AA1)

[0354] & H 4% /H, G 34 4 45 fEEtOH (5mL) + # +F [Al4£A1-¢ (0.10g,0.31mmol) , LR
(0.019¢,0.31mmol) F1Pd/C(0.100g,0.942mmol) i< (31%) , SR JGAERT F A fb4h. it 1% [
NARSY), B R 2T 3 2h 8L 547 (0.058g) , AL @ DAk I+ T 4.

[0355]  LOMS(J7i%:6) :Rt=0.12min,m/z 185.3[\+H]"

[0356]  HA]{AA2

[0357]  PIRA

\‘N S OH
[0358] & >
N

[0359]  (5-HiJk-4,5,6,7 DUZMEMEH-[5,4-clntbhe -2-55) HEE (R[] {EA2-a)

[0360]  [MOCHAHIMIS-HHk-4,5,6,7 WQAMEMEIH[5,4-cInbngE-2- HERFRER %k (0. 2g,
0.85mmo1) 7ETHF (5mL) H [ 277 i I A AL 52 #E ) THEYE W (1. OmL, 1. 00mmo1) , fERT T 4F
SL45 P 1h 38 I WS N1 FINa, SO K I WAL 1% S A 1t S IR 5, FINa, SO, 18, ik 4 2
1, 152 bR L5 (0.125¢) .

[0361]  LCMS(J576) :Rt=0.13min,m/z 185.0[M+H]"

[0362] L IEB

N S, Ns
[0363] h[:[ r—
N

[0364]  2- (BHEILHIL) -5-HK-4,5,6,7- DUAEMIH[5,4- cItEE (FAl{EA2-b)

[0365] M [A]{AA2-a (0.125¢,0.68mmol) , & ZUBEEL 7K HK (0.146mL,0.68mmol) F11,8
CREVA[5.4.0] b 8% -T- 4% (0.101mL, 0. 68mmol) & T /K THF (5mL) , 4515 2 (1) 34 WA
90 °C 7 Juftise BB 4 T A the 28 K% R SR G 21, FINH- S i alifk , FF10- 10 % MeOHY)
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DCMIE R , 15 2 bR @A 54 (80mg) -
[0366]  LCMS (J536) :Rt=0.14min,m/z 210.0[M+H]
[0367] JUIEC

[0368] (:[ r—
N

(03691  (5-HHk-4,5,6,7- DUAMEMEIE[5,4-cImbnE -2- 55) H fi (] {4A2)

[0370]  ¥f AR [A]{AA2-b(0.08g,0.38mmol) ¥+ THF (5mL) F17K (0.5mL) KIVE &40, RGN
= 2RI (0.301g,1.15mmol)  BHZIE W Il 2h IR 1% IR 54, Tl Isolute® SCX-24%
alify, 13 20 b5 8L 54 (15mg) -

[0371]  LCMS (J5i4:6) :Rt=0.10min,m/z 184.0[\M+H]"

(0372] e [A]{£A3

[(0373] DA

CH
[0374] @_/
_N

[(0375]  (2-H A AW -5-5%) HEE (R [A]44A3-a)

(03761 {5 M+ A B [RIAEA2-aZE L) Jr ik, @it 2 - B2 5 | Wk - 5 - HH iR HH IS
BT TEAF RS- HEE-4,5,6,7T- DU BEME - [5,4-c ] IHEIE - 2 - HH % &6 R 25 K 1l 4 1 [RIAKRA3
do

[0377]  LCMS (J5i4:6) :Rt=0.13min,m/z 164.0[M+H]"

[0378]  35IB

N
[0379] @_/
/N

[0380] 5- (BRILHEL) -2- HEL e 5wk (F [A1{AA3-b)

(0381]  ffi 5 3G oA (AR A2 - bR Uy i, 385 ) Hr (R4 A3 - a & A8 BRb ) HR () 4
A2-a kil &[] 14A3 - b.

[0382]  LCMS(J5146) :Rt=0.20min,m/z 189.1[M+H]"

(0383] JUHEC

NH.
[0384] @—/
_N

[0385] (2 HHAL S (Mgl -5 4%) HH i (R [A)4AAS)

[0386]  fii Ffl 5+ & ple A (A A2ZALL A U7 v2: , i it T R [RAKRAS - b B AP B e ) A [R] /R A2
bk ] & R [ AAS

[0387]  LOMS (J5i4:6) :Rt=0.10min,m/z 163.0[M+H]"

[0388]  HH[i]{£A4

(0389] DA

46



CN 116600810 A i'H EH :F' 38/95 11

N O
N\
[0390] N LD (
HO™ ™~ s ©
o —\

[0391]  5- (2-FrHE k) -4,5,6, 7 DUEMERE - [5,4-cIEHE - 2- HHER 408 (R (A1 {£A4-a)
[0392]  K54,5,6,7 DU MEMET:[5,4-cIEhE -2- HH S £ B5 (150mg, 0. 70Tmmo1) Ak 2 4
(691mg,2.120mmol) ¥&F £ (6mL) , 2% 10min, #& J5 s naAL 49 (58. Tmg, 0. 353mmol) A2
R B (0.201mL, 1. 413mmol) o RFIX R MRS PILETS CHEFETh, A F I iE, 2K B+ 08
NH- S A A RO (2 a4 43 2 B AL A 5, FHO - 10 %6 MeOH I DOMIA VR IR « 25 & & 1 i 2%
53 AF R )4 (16 Tme) -

[0393]  LCMS(J5i£6) :Rt=0.16min,m/z 257.0[M+H]"

[0394] IEB

N o]
[0395] N(\:[ )
HO™ S O Lu

[0396]  5- (2-F&HEHE) -4,5,6,7 PUAMEMEIE[5,4-cMEWE -2- FHEREE (FR[R]{AA4)

[0397] ¥4 [A]{£AA4-bi%E T THF (2.5mL) F17K (2.5mL) , 28 SE AN E AL EE (T8me) , FHZIR &
PDAERTHE FE The L4528 RG] 15 2 AR 4L 54 (265mg) -

[0398]  LCMS (J5i4:6) :Rt=0.14min,m/z 228.8[\M+H]"

[0399]  HH[A]{£AS

[0400]  PERA

[0401] N

—"
\

[0402]  1- (2- (-HHIEE(HE) £5E) - 1H-M5|me - 5- B G FH S (R (] 44A5 - a)

[0403]  [A)1H- W[ -5 - B i H S (250mg, 1.419mmol) AIN,N- - H 3k Z E¥ fi% (0.289mL,
2.84mmol) £ H 7K (6mL) H HIVAE A IO . SMAT2 - (=B LV F L) 2 1 THR I iR
(5.68mL,2.84mmol) - #F1% [ NIE S PE110°CHi £ 18h. FL43 28 RIGE A, SR IS K fL = is +

1/1B)5t /Et0Ac+1% = L NG i SR &3 I 4% 71 » 1182, 15 bR AL 54 (249mg) -
[0404]  LCMS (J514:6) :Rt=0.36min,m/z 248.2[M+H]"
[0405] LIEB

O

NﬁDAC Li'
[0406] f-}:

fN
N\

[0407]  1- (2- (_HFEE L) 458) - 1H- 5| e -5- HHER R (A (] 4£A5)
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[0408] > [R]{AA5-a (249mg,1.01mmol) & +MeOH (2. 5mL) F17K (2.5mL) , %8 f5— IR PEAIA
FE AR (36.2mg,1.510mmol) , ¥ IZIR 5 W AERTH HI: Lho 3725 28 RV 7 , 13 BB 1)) 4)
(200mg) , H AL @ LAk A+ T 4.

[0409]  LCMS (J5i4:6) :Rt=0.16min,m/z 234.2[\M+H]"

[0410] A [A]{£A6

(0412]  1- (1-HHHENREE -4-F) - 1H- Mg -5- HEREE (R [R]{4A6)

(04131 {5+ & plcH AARA - 53RN E Jy i, a8t Fi 1 - R IRME - 4 - BE & QN N- H G
LA £ R (A AG -

[0414]  LCMS (J5i4:6) :Rt=0.39min,m/z 260.0[\M+H]"

[0415]  HafAl{AAT

(0416]  PIRA

[0417] fJ
&

[0418]  1- (2-MhmfiAX £, 3&) - 1H- M| - 5- HH G IS (R [AJAASAT - @)

[0419]  ¥F1H-W5|me-5- BHER B (500me, 2. 84mmol) A EZ4T (1.18¢g,8. 51mmol) V& & 7EDMF
(10mL) &, ZERTHEH20min, SRS N4 - (2- S £ 5E) Nk £5 B2 £ (1.205mL,5.68mmol) - K 1%
SR PIAETOC i F:24h . FIEt0Ac (10mL) i B 1% VR 747 » F 1 FINaHCO, 7K VA i (10mL) ¥k
7. FEtOAc (2x 10mL) ZHUKAH . L8 28K & H A MU < 38 IENH - S0 b PR i v 4l
15 2RI 5T, FHO-50% EtOAc i) Dbt iR bl « & FF- G i 4y, 18, 13 2§ 4
(325mg) -

[0420]  LCMS (J5%:6) :Rt=0.38min,m/z 290.0[M+H]"

[0421]  4EBEB

[0422]
{ o
.
[0423]  1- (2-NGWRRAR £, 35) - 1H- 15|04 - 5- B AR (Ff [R]£AT)
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[0424] {5 F 3 th HR (A 4EAS - a5 B (AR AS B 22 SR ZRALL A 7 3% 5 th H [RAAT - a ] &
H [A]4AAT

[0425]  LCMS (J5i4:6) :Rt=0.21min,m/z 275.9[M+H]"

[0426]  Hr[a]{£AS

O
S\;/Lké Li"
[0427] QN/\<\~' I{l

[0428]  5- (MEMZJE - 1-F H L) mgme - 2 - H R (R [A]1£A8)

04291  fli 1 5 H+ A Rl A [AARATSEALL A Jy v, ad st 4 ) AE S0 BRAFR 5 - (R L) Mgk - 2
HEZ OB & 04 - (2- F 4 5%) Mgk 35 % 5 EL AT itk ng 4e 2 AQ 1H - Mgl - 5 - HH R BE 5 ok 1| 2% A
[R]{AAS8 .

[0430]  LCMS (J5146) :Rt=0.14min,m/z 213.0[M+H]"

(0431]  Hh[H]{£B

[0432]  JDUEA

Z 0]
[0433] f@/)

Cl
[0434]  4-FURIEH[3,2-c]HtuE (FF[A]{AB-a)
[0435] MR H[3,2-c]MENE -4- £ (70.4g,0.52mol) 7£ =F & W (430mL) 7R 54 1]
TR T 2808 H = FUEE B IR RPN UK/ 7K, F Y FINaHCO, 7K ¥ ¥ A1 22 pH~6 . HIDCM
KK AHZEI K, SR JE AR AINaC LK IERVER A NLE , 28 & £+ - 18 i ik A i vk el Ab L
Yy, FHEtO0Ac - e Ui i , 13 2 Ar AL 54 (72.8g) -
[0436]  LCMS (J5i4:7) :Rt=2.7TImin,m/z 153.9[\M+H]"
[0437]  :LIEB

= O
[0438] Nx | /

NH,

(04391 WRMHH-[3,2-cIMERE -4 - % (HF [A{£AB-b)

[0440]  F4R S Z5F [A]4EB-a (72.8g,0.47Tmol) £+ H 4 (730mL) o H V& W Wk 31, It
20min, SR JE M A HEBINAP (17.72g,0.028mol) , = (WK ) 41 (0) (8.69¢,
0.0095mol) AL T BE4T (74.50g,0.66mol) o FE ¥ IN - 2K FHER V% (95. 5mL,0.57mol) )& » 5
ZIRGYIAEI0 C I . Sho 1% S VR 5 4074 HV 2RT, FTHFRG RE , il i ik e L3Ot 8, A0 5
FHTHF A1 L BRI 28 K 5 B ISR, 4 5% R P T-MeOH (260mL) , J 1 2 il e £E oK ity
NaOH(56.91g,1.42mol) H A1) ek i £h IR &k (98.87¢g,1.42mo1) 7EMeOH (1200mL) H {15
LR R S AERTHCFE Lh, 28k &+ dl it AL R vk Al A i, F110-100%
EtOAcH) Wb y& e M , 13 2 44, Foadk— 20 @ i i BB AT fEMTBEFIDCM VR 4t JE 4lifk .
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H T E AR L AT 5 R alifh,, F10-10% MeOH A DOMIA R e it , 15 31 26 f b5 Ak &4
(45.1¢g) .
[0441]  LCMS (J5i4:8) :Rt=0.83min,m/z 135.0[\M+H]"
[0442]  JPIEC
= O
[0443] N\‘

NH,

[0444] 2,3~ AR FF[3,2-cImbiE -4- % (FF [A]{4B-c)
[0445]  f AR [A]4AB-b(44.1g,0.33mol) i& TMeOH (530mL) 1 Z.#% (56.4mL) , 2R 5 IIAN10%
Pd/C(50%ii,17.74g) , AR TAWI N IR G, S8 )5 #E10bar Hy 73 T ££50 °C ££ il £33
FEFEAM 200G, HE R LY EM10%Pd/C (50% W) Fdt - 3hE b, DAL 58 4 4%
oI IE I S VARG, FIMeOHPEHR - 28 K 5 H HIUEI, AR R ) 73 BL AEEt0Ac (500mL) 57K
(500mL) Z [ . # FHEtO0Ac (300mL) JL i K /=, i [l {4 NaHCO, # AT, FiINaC LR Al AIDCM
(8x300mL) ZEHUKPEVE 54, FI M ANNaCL 7KV (800mL) Ve & H- M HLE , FHiNa, SO, 114,
2R AFERR AL G (24.57¢)
[0446]  LCMS (J53£9) :Rt=0.81min,m/z 137.1[M+H]"
[0447]  4EBRD

Br
= O
N ‘

NH,
[0449]  7-9%-2,3- “Z KM [3,2- cMbHE -4 - & (HF [A]14B)
[0450]  }f A [A]{£AB-c (24.57g,0.180mol) & T-ACN (1230mL) , #R J5 7£ - 10°C £ 2 A i NN
BRI IRV i (35.33g,0.198mol) YEACN (490mL) A [193A L , 3 3h. il 1 FINaHCO, 7K ¥ ¥R
(500mL) , 7K (500mL) ,EtOAc (1000mL) 15 % NaCl7K A7 (500mL) 1 5z .34 K . 43 2543 2 1A
HUAFI7KAH , FEFIEt0Ac (1000mL) PR 7K E - FI15 % NaCl7K ¥R (Tx 2000mL) Pe¥k & FE AT HL
2,4 2+ . FIEt0Ac (500mL) F17K (200mL) VR &P AL #i 5k 5 [ 4, B T8 A 4, F10%
KHSO, 7K ¥ (300mL) B2 14 . 168 i 3o 3 R B 4 T )[4 42 . 73 AL SRRV, 10 96 KHSO 7K A R
(#-200mL) ¥ 7K E W5 2K . FIEt0Ac (3x 500mL) Ve ik & HIKE , SAELRWERBIARE S .
FAINaHCO #4573 1 (¥ 7K 14 ¥ &5 ) = A1 45 pHT , FIEt0Ac (3x 1000mL) AEHL . F ML FINaC1/K %
(500mL) P ik & B HUAH, FH G 7KMeSO, 1 , ik 4 , 15 B bn @Ak 54, A (27 . 1g) .
[0451]  LCMS (J77%410) :Rt=1.69min,m/z 215.0/217.0[M+H]~
[0452]  Hr[a]{£CL

[0448]
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Br

Na

[0453] HN

_0
(o)

[0454]  3- (((T-¥-2,3- AWM H[3,2-cIMbre -4-F%) & HL) B L) K H EL HH S (b (Rl
C1)
[0455]  ¥5 A [AI{AB (15.6g,0.074mol) F13 - HH P 3k 5 H /8% H i (18.1g,0. 11mol) 543 17

VS T G 7KDCM (470mL) , RFF TS T AR A - 10min/5 , FMNE (=57 N EHE) £ (IV)
(35.4mL,0.148mol) , K153 B HVE S AERTHEHE, Il 2. 5h. I\ = 2. 9k S8 A5 Al A AL 40
(31.4g,0.148mol) , i J5 NN Z.EZ (8.5mL, 0. 148mol) , 5% I8 A YW AERTHE it 7% o i A
%R K S 28 R 4 R RV T EtOAc I AINaHCO, 7K VA W - i 41 15minf5 , i
S A L B IEIZIR G ), ELOACTR Ik KRR & - HUUEWR , 73 541 Bl - 7K AH . FiNa, SO, F 14
IR, 28K 381 ik AT i ik a4 /L4 i, F120% -40 % Et0Ac Y O be i MR UE IR » 13 2 bR
A5 (19.3¢) -
[0456]  LCMS (J574:6) :Rt=0.85min,m/z 362.9/364.9[M+H]
[0457]  Ha[a]{£C2
[0458]  {ifi 5 A+ Al P (AAARCT AL Uy v, 8 it F 328 w4 i iR 4G A R 25 403 - B i 2
% H IR H B R a1 2 T #71 Hp () 4

#2 % LC-MS

o]
@ G- R R) £ Rt =0.87min, m/z

M
Br
| =
N~
HN 420.2/422.4 [M+H|" (F
A FEE& T B _ [ "
>L i % 6)
O N
H

[0459]
C2

[0460]  H[A]{£D1
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Br

Na

[0461] HN

HO

o)
[0462]  3- (((7-9%-2,3- KM [3,2-c]MEBE-4-5E) &) HIHL) B R (R [Aj{£D1)
[0463] M [H]4AC1 (100mg,0.27mmol) , HEALH /K54 (0.035¢,0.83mmol) /ETHF
(1mL) ,MeOH (1mL) F17K (2mL) WA RAERTHEHEL . 5he FI/KFREAS 2|17 54, FIEtOACZEHL .
FIM HCL/K ¥ 80K /K AH fIpH I % £ pH~2 - 3. [iINa,SO, T AT HLZE , SR 40, 13 207740, N
[ 14 (89mg) .
[0464]  LCMS (J5i%:1) :Rt=0.81min,m/z 348.9/350.9[\M+H]"
[0465]  HH[A]{£AD2
Br

= 0]

Na |
[0466] HN

H,N
[0467]  N- (3-ZHL3EHL) -7-11-2,3- &AM I3, 2-cIMEHE -4- g (FFRIAD2)

[0468] (] {£C2 (800mg) ¥& T £ JiF (6mL) , 2R JG IIAHCL 12M7KIE W - 15 1% ¥ W AERTH
¥, 1h)g, PUUE I 380 0 g8 R AR A, 753 2k 4L 547 (550mg) -

[0469]  LCMS (J5i4:6) :Rt=0.38min,m/z 320.0/322.0[M+H]"

[0470]  HH[A]{AE1L

Br
= (@)
Na |
[0471] HN
H
/N
O

[0472]  3- (((7T-7%-2,3- AWM (3,2 c]MLnE -4- ) 2 3E) H ) -N- B L IR H ki (e
[A]4AE1)
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[0473] ¥ [H]{£D1 (40mg,0.12mmol) , H FkJfi #h 2 5 (23mg 0. 35mmol) , TBTU (150mg ,
0.46mmol) AIN,N- S P 2 (0.12mL,0. 69mmol) 7EDCM (4mL) [R5 W AERTHiE £ 18h.
FIKMRAS B RIR 54, FIDCMARL . BRI IR A HLE , 5% . FIMeOHMBER 1) »
i 338 i Tsolute® SCX- 24, IMeOH, 48 J5 I 2MH BE Vi « B A5 IR 4 1% 757 153 232 Y
74 (29mg) -
[0474]  LOMS (J53%1) :Rt=0.73min,m/z 362.0/364.0M+H]"
[0475]  Hr[A]{AE2

Br

-0

N
HN

[0476]

[0477]  (2- (3- (((7T-i&-2,3- WM H[3,2-cnbme -4-5%) &) - L) ZKH =)
4,5,6,7 WU 2K H: [d] memd - 6- 5) B H R BUT B (R A4 E2)

(0478] A SR AN% (1.0mL,6.0mmol) AU BIFEFEHIS- (((7T-97-2,3- ZWRm 3 [3,
2-cMIE -4- Hk) & HE) B L) FEH AL (700mg, 2. 0mmol) , (2- 23 -4,5,6,7- PO A [d]
M -6 - Hk) Ak B ER AL T 5 (540mg, 2. Ommol) ANTBTU (837mg, 2. 61mmol) £EDMF (12mL) 5 %
W %I G P AERTHEF6h, S8 J5 (1 FL &R B 16h. FIEtOAc (25mL) MR iZIR &4, FIK
(25mL) P 1% i W - FIEt0Ac (25mL) 2B /K AH . AR AINaC17KiE R (2x 25mL) Pk A
HUAR, 1 (Na,SO0,) , i IR 4 - 15 5k R 93 FDCM, - Isolute® SCX-24%, FIDCM, %4 J5 2:
1DCM: MeOHPE % » FHI2: 1DCM: 2MHH BE 2 P i S5 » 0 VR 4 - 1 Bk R A3 3-DCM, 18 I S A Pl £,
Heykatifl, F10-50 % Et0Ac FDCMIZ R » 2% 5 1 100 % EtOAc i i , 15 21 W1 L (7~ 4 , ik o5 48
KR (T75mg)

[0479]  LOMS (J53%2) :Rt=1.46min,m/z 600.0/601.9M+H]"

[0480]  HH[A]{AE3

Br
B
NP>
[0481] HN
-~
N | e
& N
o}
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[0482]  3- (((7-¥"-2,3- —ZUWKMF[3,2-cIMEHE -4-F%) 2 k) HE) -N- (nkug -4 - L H L)
I H I fi (] E3)
[0483] ¥4 AH[R]{ACT (250mg,0.688mmol) ,MHIE -4 - FL B i (0.210mL, 2. 065mmol) FIXL (= H
FEAR) 1,4 AR [2. 2. 2] *E ke A4 (529mg , 2. 065mmo) ¥ T-THF (6mL) , FI & /S F11%
RN 153 B G R B ST £ 120 °C A 30min . 7K 1% SN IR S 09 K, F
DCMAEEY , F.4% 28 A HUAH - i C18 - A Ak R TRk iy haiAb 15 2 AL 4, F10-20% A
HIB (A: 7K/ Z.1595/5+0.1 %HCOOH, B: Z. /i /7K95/5+0. 1 %HCOOH) ¥ i - S 85 3% fH 2] 7y » 75
K132k EE 59 (164mg) -
[0484]  LCMS (J5i4:6) :Rt=0.39min,m/z 439.1/441.1[\M+H]"
[0485]  HH[A]{AE4

Br

X 0]

N

HN

QT

[0487]  N- (1-FFHEMRME -4-38) -3- (((T--2,3- WM H[3,2-cnkme -4- %) & E) H
k) R H it (FR R AE4)

(0488]  {fi F 5165 T MARE3FT IR AU 5 i, il L - SR L IRNE -4 - Fe &AL NE -4
Jik HHA Jfa K ) % A R A4 E4

[0489]  LCMS (J5346) :Rt=0.51min,m/z 521.2/523.1[M+H]"

[0490] A [A]{AES

[0486]

Br

[0491] HN

| H

[0492]  N-(3- (((7-9R-2,3- ~“ZMKMGH[3,2-cImLiE-4- %) & Hk) H4k) FHk) -3- ((H
FEa k) B L) R H kI (R [AIAES)

[0493]  53- ((ZH AR AE) HE ) H R 3h R £ (98mg, 0. 454mmo1) FTCOMU (0.133mL,
0.273mmol) &+ J27KDCM (5mL) , 4 10min, 28 J5 A # [A]4£D2 (81mg , 0. 23mmo1) FIDIEA
(0.158mL,0.908mmol) , ¥ % IR &5 ¥AERTHH1:-2h . FIDCMAR 1% [ IR 547 » T ML AINaHCO, 7K
BRI A NAHDER2IR, B 28K it S A Pl vk ali A ™4, FH0-30% 11180/
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20DCM/MeOH (+1% — Z. %) LEDCMAR BV WU i - 5l M B2 7y, B8 28 K, 13 3 W B iy ™~
) (115mg) -

[0494]  LCMS (J5i4:6) :Rt=0.42min,m/z 481.0/483.0[\M+H]"

[0495]  H[A]{AEG

Br
SO
N~
HN

AR
N

[0497] N- (3- (((7T-7R-2,3- AWM [3,2-c]MklE -4-55) &) HHE) F3L) -2- K H 2
ik i (H [H]44E6)
[0498] ¥j2-HHk 282 (112mg,0.82mmol) FICOMU (0.240mg,0.49mmo]) 35 +DCM (4mL) , fERT
S 10min, SR 5 0N F [A]4£D2 (150mg , 0. 41mmol) AIDIEA (0.143mL,0.819mmol) . ¥51% K
& ZAERTH H1:2h  FHDCMBR BE 1% S WLV 54 » F M FINaHCO, K VA R ek » 25K - il IE C18- 48
ek b 0 3 4l A 45 31 L™ 4, FI0-10% AFF 9B (A: 7K/ 2. Ji§95/5+0 . 1 % HCOOH, B: /.
i5/7K95/5+0.1%HCOOH) & it , 15 2 HEE 14 (126mg) -
[0499]  LCMS (J5346) :Rt=0.81min,m/z 438.0/440.0M+H]"
[0500] A [H]{AF

[0496]

[0502]  7- (1- (DU -2H- WL -2- 3E) - TH-NREMdE-4-35) -2, 3- A Ikmg I [3,2-cIMHbHE -4 - fi%
(% [AAF)

[0503] ¥4 [A]{AB(1.80g,8.4mmol) ,1- (DU -2H- LA -2 H%) - 1H-niE i -4 - Al (3.03g,
11mmol) AN ER ¥ (8. 18g, 25mmo1) 7+ EDMF (72mL) F17K (36mL) H o G LA 1% WA R IR
F110min, 2R E MDY (=358 4% (0) (0.97¢,0.8mmol) ,¥1% S MR &5 PET0 C nFat
W A% VAR Z % H 2RT, HI7K (72mL) %, FHIEt0Ac (5x 250mL) Z£HL . 1 AMNaCL7KiE i’
(505mL) PG HHIANLE , wk4d £+ H b rEali e H ™4, F10-8 % Me OHF DCMIZ R I
i 15 2 b A5 (1. 13¢g) -

[0504]  LCMS (J514:6) :Rt=0.41min,m/z 287.2[M+H]"

[0505] A [a]{AG

[0506] DA

29
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[0507] N'

[0508]  3- (((7- (1- (PUZ-2H MM -2-5%) - 1H-nfEmss-4-J) -2, 3- R - [3,2-c] it
WE -4- &) 2 %) H L) KB G R (R [R14G-a)
[0509] A [H]{£C1(0.9g,2,478mmol) ,1- (PUZ-2H- ML -2-%k) -4- (4,4,5,5- TG HIJE-1,
3,2 AN AR e -2-FK) - 1H-AE M (1.378g,4.96mmol) FIRERE =49 (1.578¢,
7.43mmol) ¥ +THF (10mL) 17K (10mL) IR 54 . FE &% IR WA 110min, R G MA K
Q- —HOEBEE-2 4,6 =FFE-1,0 B0 [2- (2 -&3H-1,1 -BER) 140 (11)
(0.292g,0.372mmo1) , FFi% X M. AE R AERTHE F1:6h . F7K (30mL) ¥ BEiZ IR &4, FITHF (3x
25mL) 20X . FNa, SO, T8 HLAH, i 48 &2+ . i i Sl PR (ol vk a4 AL ™ 4, o
10 %6 MeOH I DOMIA VR L i » 15 2 B EE 1 7 4%) (1. 08g) -
[0510]  LCMS (J5i4:6) :Rt=0.69min,m/z 435.3[\M+H]"
[0511]  JDERB

N—NH

(A

| -0
N .=
0512
: ] HN

HO

o)
(05131 3- (((7- (1H-NfEmE-4-FL) -2,3- “F MR H-[3,2- cJMEHE -4 - F%) 2 0k) H L) AAH R
(FR[AAG)

[0514]  }F AR [AI{AG-a (1.26g,2.90mmol) £ yFF6M HC17KiA K (35mL,0.435mmol) - #51% ik

G AE0CINFA30min, ARG 2 K 2+, 5 2br 54 (1.26g) , AL —BAH T T
__{I.{/_'.O

[0515]  LCMS (J514:6) :Rt=0.46min,m/z 337.2[M+H]"

(0516]  Hh[H]{£HL
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(05171 DERA

[0518] HN

[0519] (2 (3~ (((7- (1~ (PU%-2H MM -2- %) - 1H-mpme-4-J%) -2, 3- kI [3,2-c]
M -4 - 56) 2 5) H L) KR EHL) -4,5,6,7-TUE A I [d] -WEme -6 - ) 255 H G AU T S
(1 [R]1AHL -a)

[0520] KA (2- M OHBEHE-2 4,6 =R FH-1,1 B [2- (2 -&IHE-1,1 -5
%) 158 (I1) (59mg,0.075mmol) MIA 2 £ JiF @& <Mt < H A (R 44AE2 (300mg 0. 5mmol) , B R
=47 (318mg,1.5mmol) ,1- (PUS MG -2-F&) - 1H-AH e - 4 - ) R A B2 B85 (278mg » 1. Ommol) 7£
THF (2.0mL) A17K (2mL) RS F %R G180 C 1Tt [ N 2% HF il #4 1h . FIEt0Ac
(15mL) F B A VR G4, FI7K (10mL) ¥ . FIEt0Ac (2x 10mL) ZEHU/KAH .. A FEAIA LA
(Na,S0,) , HL4% k4 o i S A ek DR (iR 2l A 5k R W), #k X FIDCM, 20 % Et0Ac HIDCMIA
1,50 % Et0Ac F{IDCMiA Vi ANEt0Ac it , 73 21 122 197 47) (30 Tmg)

[0521]  LCMS (J514:2) :Rt=1.26min,m/z 672.3[M+H]"

[0522]  JPERB

[0523] HN

[0524]  3- (((7- (1H-ARgmse-4-35) -2,3- AWM I [3,2-c]MblE -4-58) 2 5%) H %) -N- (6

o7
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HHe-4,5,6,7 VUK I [d]mEme - 2- 1) % H ki (b [Aj44H1)

[0525] ¥4 [A]{AHL -a (305mg,0.45mmol) 7£1 . 25M5 1k A HIMeOHIZA i (10mL) 5 7 Wi 3 4
1.25h, 28 J5 F 12M#h B 7K AR (2. OmL) A2 K5 15 2R & 8 b2 . 5h, S8 5 BRI G550 58
73 B L2MER R KV R (1. 0mL) o KFiZIB S F- i1 3h, S8 5 25 iRk 4 - ¥ 5k R W5 T-MeOH
(30mL) , iE it Isolute® SCX- 2ty i% A i . FIMeOHE A , SR J5 F120 % 2MHH i 44 FIDCMIA
WUE I - IR AR 2 4 , 13 2 W ) 4) (150mg) -

[0526]  LCMS (J5i4:2) :Rt=0.63min,m/z 488.0[\M+H]"

(0527]  HR[AMAT1IATS

[0528] {5 A+ Al P (AAACT AL Uy v, 38 3k 43 93l FH + [A]4AF & A A (] 4B 5 B =%
Ffi E IR AE A RLE AC3 - HE RS 2R B B IR R 1) & T B A ) 4

[0529] % A LC-MS
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[0530]

[0531]

50/95 01
M) J&H LC-MS
(9
N—N
{ P4
S Rt = 0.44min, m/z 422.2
1 P 3-PEARTEE .
[M+H]|" (F i 6)
HN
ozm/éj
&
N—N
{2
>0, .
Rt = 0.63min, m/z 439.7
12 N 4-R-3-PEAX TR T
o [M+H]|" (F i 6)
O;N
F
(9
N—N
{ s
s O N-3-ZBEAXRX)Z | Rt =0.56min, m/z 448.3
NHN/ b [M+H]* (F 3% 6)
O
o
H
A a4 T 1
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[0532] |
N

HoN
[0533] N- (3-G(JETFHL) -7- (1- (PUS-2H- Mg -2- %) - 1H-ME e -4-3%) -2, 3- WM Jf:
[3,2-clntbiE -4- i (R A1)

[0534] ¥R [A]{ATIL (330mg,0.783mmol) V& T+ LB (7.5mL) , X5 MM APd/C 5% i (667mg,
0.313mmol) , ¥ i%Z [ Nk RAEZ S E A A FE 1h. i 1L R IR S, A5 2R RIEF], 158 hx
LAY (178mg) , AL Daifb i+ F .

[0535]  LCMS (J5i4:6) :Rt=0.44min,m/z 392.0[\M+H]"

[0536] A [A]{A T2

[0537] N

H,N
F

[0538] N- (3-&HL:-4-HEH) -7- (1- (U -2H-MEmg-2-3%) - 1H-Mpme-4-3) -2,3- &0k

M H[3,2-c]MEHE -4 - (R [A4AJ2)

[0539]  fdi [l 5 th sR (R T 14 B R TR TISEALA J v, i AR [RAR T2 & A (R4 T 2.

[0540]  LOMS (J534:6) :Rt=0.55min,m/z 410.0[M+H]"

[0541]  HH[A]{AK1

60
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)

N_

-
pd

\ /7 \
o}

[0542] f

N
HN
o)
O
-~

[0543] 4~ ((HEEEHE) HAE) -N- (3- (((7- (1- (DUZ - 2H-ME MR -2- %) - TH-nHb ik -4 - JE)
2,3~ R I [3,2- cIRHEHE -4 - %) 20 Ak) HIHE) ZR ) 2R H Ik fike (R TR) 44K 1)
(0544] 4 ((CZH RRZAE) H ) RH R #h 8% +5 (55. 1mg, 0. 26mmo1) ,DIEA (0. 140mL,
0.51mmol) FIHATU (116mg,0.31mmol) i+ JC7KDCM (4mL) , 52 Wi 10min, #8 J5 I A (A4 T 1
(50mg,0.128mmol) , ¥ 1% X MR ¥ ERTHEH Lh. IR BEDCMAZ e ¥R 54, F7K (2x
2.5mL) Yeik. B TEAANLE , @ id N - E e Pod (ki fb 5k =4 , 0~ 10 % MeOHIY)
DCMIA e - 5 HE3E MR, B 28 %, 15 IR 1 549 (16me) -
[0545]  LCMS (J514:6) :Rt=0.41min,m/z 553.0[M+H]"
[0546]  Hr[A]{AK24:K14
[0547]  {fiF 5 A+ AR AARK L ZEALL U v, 18 0 T 2R R 45 2 AR s b4 k& A A (Rl 4k
JUMA- ((CZ R EEE) HAE) TR B R SR G 2ok i & T F )44 .

[0548] kM JR LC-MS
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) 0 A 2L o 2 Rt = 0.76mi /
K2 NY\) E-456,7-9 L% 572.3 1.\1:;“: ’(;:-
"N o 3 [4,5-¢] PHoR -2 15)' P
o]
F&R
pets
/N
¥ # A& J1 Ao 5-F
%\,o Rt = 0.72min, m/z
K3 N &-4567-9 8% 572.3 [M+H]" (F %
HN o I [5,4-c] 7R -2- 15)'
o] = ?&
[0549] Q
- N—N
- \
Rt = 0.67 i ’ f‘
&3 bk J1 Ao i i
K4 602.1 [M+H]" (F#*
N A4
. ,&J 15)
0
et
QN—N
A%
A0 Fiak J1 F= 1-F | Rt = 1.09min, m/z
K5 "H‘; A -1H- % w -5- ¥ | 550.1 [M+H]" (F 3%
. é 8 15)
h
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QN—N
Y A4k J1 Fo 2-(R
e Rt = 0.87min, m/z
HN 1,2.34-9 & & ) ’
°N ﬁ) #h-6- F 8L ‘
O__N H
Y
(2
&
B
ilio F a4k J1 F= 1-F [ Rt = 0.74min, m/z
K7 “}r) K -1H- 7| = -3- ¥ | 550.1 [M+H]" (F %
] & 6)
O
QN-;.*HJ@
/
[0550]
{2
NN
.
e JE4K J1 A= 1-F | Rt = 1.09min, m/z
KS8 Ny A -1H- %3] = -4- F | 550.1 [M+H]" (F %
HN
. 5 |° "
N= O
—N H
o,
NN
e Rt = 0.43min, m/
= o min, m/z
" PRk J1 Fo i iE] :
K9 HN 606.8 [M+H]" (F %
& A5
o] ﬁj 6)
N
e
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2
N-N
\\
&
N Rt = 0.44min, m/z
o AR J1 e ] .
K10 633.2 [M+H]* (F %
. ] rAs 6)
&
/
QN—N
\\
pg P E4R J1 Fo 2-F | Rt = 0.45min, m/z
(05511 | gq1 Ny K-1.23,4-v9 £} | 564.9 [M+H]" (i
" opk-6- F BR 6)
o #
/N .
®,
N-N
\\
“
Na Rt = 0.52min, m/z
HN FE 4K J1 Ao |q) e
K12 ﬁj 648.9 [M+H]* (F %
0 & A7
‘ ' 14)
ot
N
W,
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P A 4R J2 A 2-(8R
TR X B %)

Rt = 0.52min, m/z

668.9M+H]|" (F 7
K13 1929394' EB gﬂ ﬁ' * [ ’ ] (z- *
oY
[0552]
K J1 Ao Rt = 0.46min, m/z
5] ]
K14 ol 585.9 [M+H]" (F %

& A8
: A 6
oy

[0553] A [H]4£K15

[0554] N

ey

[0555]  3- ((HHJEEHE) HHJE) -N- (3- (((7- (1- (PU5-2H-MHEmsg - 2- 5%) - 1H-np e -4 - J%)

2,3~ KM I [3,2- cTHEWE -4 - J) 20 k) HIR) 28 0k) R e fig (P (Rl 4K 15)

[0556]  H1- (DU -2H MM -2-3%) -4- (4,4,5,5- PR K -1,3,2- S 244430 ke - 2

5&) - 1H- Mg Mk (48.8mg,0.176mmol) , F A {AE6 (65mg,0.135mmol) ANk % 4 (132mg,
0.405mmo1) J& ADMF (2mL) A17K (1mL) , FIE W F110min. MIA DY (=7 3 JB) 41 (0)
(0.018mL,0.014mmol) , FF1Z s AR R ML T0°C 2h. iR 4% [ ViR 59, it Cc18- 4k
feE P ey A ALK 4, F0-30% AR B (A 7K/ Z.Ji595: 5+0. 1 % HCOOH , B: /. iF/7K95: 5+
0.1%HCOOH) Vel - VI Fe i Ik 71, 22 %k 2+, 13 2br 8L 54 (37 . 5mg) «
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+

[0557]  LCMS (J574:6) :Rt=0.41min,m/z 553.3[M+H]

(0558]  HH[H]{AK16
{ )

=
z

\ 7/ \
o}

[0559] |

HN

N

H
[0560]  2-JHE-N- (3- (((7- (1- (PUS -2H-ME Mg -2-5%) - 1H-FHEmss-4-JL) -2, 3- A Wk )
[3,2-c]MkhE -4-3) & Hk) H %) L) kg (FF[A]1£K16)
[0561]1 g [l 5 1+ th T [AMAEG 75 Bl (AR K 152800 Uy v, th A [AIAARE 71 4% o [A]/AK 16 .

[0562]  LCMS (J79%11) :Rt=1.2min,m/z 510.1[M+H]"
[0563] i [A]{AK1T

O

=

\ 7/ \
o)

N
H
@]
SR
H
~N N/

[0565]  7-HHAE-N- (3~ (((7- (1- (VU5 -2H-FHLMg -2 55) - 1H-MEme -4 - J%) -2, 3- kg
[3,2-clnthiE-4-3k) 2 ) L) HHE) -5,6,7,8-PUA -1, 7 Z50E - 3- Wik (FhAAK1T)
[0566]  HFe[A{AT1 (102mg,0.261mmol) , A (= HIIEER) -1,4- “HARR[2.2. 2] FEHihN
4 (134mg,0.523mmol) ,7-H %£-5,6,7,8 - T0&-1,7- 250 -3-HER 4B (115mg,
0.523mmo1) FITHF (3mL) /Il 2% & ) 2525 H , 72110 °C ALl BE G F i h o 38 i U ik A
SRR, 58 I FAIDCMFG FE - 70 & A HLAH, B 28 K 38 C18 - b i P (i v Al AL LAY
Jifi , FI0-60 % AF (B (A: 7K/ £, J595:5+0 .1 % HCOOH, B: £.i5/7K95:5+0 .1 % HCOOH) It i, , 153 5|
PRtk 54 (11mg) -

[0567]  LCMS (J514:6) :Rt=0.39min,m/z 565.9[M+H]"

[0568] it f3] FHy il 2%

[0564]
N
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(05691 Scififyi1
HN-N

[0570] HN

(0571 3- (((7- (AH-MEme-4- k) -2, 3- WK H[3,2-cIibhE -4-4%) 20 8) L) -N- (1
AP HE IR E -4 - %) 4% B I e (St fgl 1)

[0572] [ A [A]44G (50mg, 0. 14mmol) , 1-¥A P FEMREE -4- % (21mg, 0.149mmol) ,DIPEA
(0.078mL,0.446mmol) FITBTU (62mg,0.193mmol) EDMF (1mL) = [K) VR &4 AERTHE4E:3h. [
MeOHM B 1% R VR 54, Isolute® SCX-24:, FIMeOH, SR )5 P 2MHH B G2 e M . 1025 IR 4 4
Ky il AR RS iR AR P 5, O - 10 %6 2MH EE 2 FIDCMIA VR D i » 15 21 b @il 4k,
&4 (16mg) -

[0573]  LCMS(J57i£5)Rt=1.75min,m/z 459.4[M+H]™

[0574]  'H NMR (400MHz ,DMSO-d6) 612.8(s,1H) ,8.18(d,J=7.7Hz,1H) ,8.07 (s,1H) ,7.86
(s,2H) ,7.79(s,1H) ,7.65(d,7.8Hz,1H) ,7.46 (d,J=7.8Hz,1H) ,7.35(t,J=7.8Hz,1H) ,
6.71(t,J=6.7Hz,1H) ,4.68(t,J=8.8Hz,2H) ,4.60(d,J=6.2Hz,2H) ,3.81-3.68 (m,1H) ,
3.04(t,J=8.8Hz,2H) ,2.96-2.88 (m,2H) ,2.26-2.16 (m,2H) ,1.78-1.69 (m,2H) ,1.62-1.55
(m,1H) ,1.53-1.41 (m,2H) ,0.43-0.37 (m,2H) ,0.30-0.25 (m,2H) .

[0575]  sjiffs24231

[0576] A (RGN % RE 5 P St 451 1A ° A0l B ARAL ™ 1) 7 A 25 H B ik il & 5 31
W X FTIENT LA S /b 807 , 46 i S SRR S iR/ ¥ 771 &, s IR [R] 5 Adh 2 2% A
By 5 Al Ah 2% A% (1] WIHPLC - MDAPER PRI i35 75) o A — LeqF Bl A, W1 5 el 38 72 0 S LV 771
(5] LriDCM - DMF YR 15 47) % A CDMF) BX (8 XG5 (9] WnHATU & AR TBTU) , WK X SRS 5 i &
[0577] |£it.ﬂ\ i) [ i3 | 'H NMR \ LC-MS \
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% 4 #AH i3 'H NMR LC-MS
e (400 MHz, DMSO-d6) &
9. 12.58 (s, 1H), 8.50-8.39
O (lTI) IH): 8-08(5: IH)’
N. 7.88 (s, 1H), 7.83 (s,
iy 2H), 7.71(d, J =7.7 Hz, Rt =
1H), 7.53-7.50 (m, 2H), | 3.32min
_N (1-F %-
a “\/L““‘ IHoop. | 739-7-35 (m, 1H), 6.32 » m/z
k)T EE (t, J=6.0 Hz, 1H), 6.15 | 430.0
o (d, J=2.1Hz, 1H), 4.70 | [M+H]*
3-(((7-(1H-vim-4- 2 )-
(t, J=8.8 Hz, 2H), 4.66 | (Fik 4)
2,3-= &k HH(3,2-c
(d, J=6.2Hz, 2H), 4.44
e -4- %) BAK) F HK)-N-
(d, J=5.8Hz, 2H), 3.08
(@-F&-1H-n-3-2) (t, J=8.9 Hz, 2H), 3.04
) K T B ’ c T
(S; 3H)o
[0578] =
o (400 MHz, DMSO-d6) &
N 12.58 (s, 1H), 8.24-8.16
N0 (m, 1H), 8.08(s, 1H),
Nz 7.91-7.77 (m, 3H), 7.68
HN (d, J=7.7Hz, 1H), 7.51 Rt =
@, J=73Hz, 1H), 740- | B
. min
- £ IH ] a 2 E) =
o % d 7.35 (m ), 6.32(t, J o
3 H— 6.0 HZ) lH), 4.70 (t-s J= 396.0
FI 8.9 Hz, 2H), 4.66 (d, J = ‘
[M+H]*
\H 6.4 Hz, 2H), 4.59(t, J= | |
(Fik3)
F 5.9 Hz, 1H), 4.47(t, J=
3-(((7-(1 H-stt e -4- 2 ) 6.0 Hz, 1H), 3.42-3.37
2,3-= &k 3 (3,2-c vk (m, 2H), 3.08(t, J=8.7
v -4- ) & IK) F A)-N- Hz, 2H), 1.96 (d, J=51.3
(3- AKX T B Hz, 2H).
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CN 116600810 A " B B 60/95 T
% 4 %A i3 '"H NMR LC-MS
(400 MHz, DMSO-d6) &
il 12.74 (br s, 1H), 9.02 (br
N t, J=5.8 Hz, 1H), 8.47
N 0 (brd, J=4.6 Hz, 1H),
N~ 8.04 (s, 1H), 7.89 - 7.87
HN (m, 1H), 7.86 (s, 1H),
7.77 -7.74 (m, 1H), 7.71 Rt =
o (brs, 2H), 7.47 (brd, J=| 0.44min
vkeg-2-%| 7.7Hz, 1H), 7.39-7.34 , m/z
. ol FH | (m, 1H), 7.27(d, J=77 | 4272
Z N Hz, 1H), 7.24-7.20 (m, | [M+H]*
. 1H), 6.66 (brt, J=6.0 | (Fi% 6)
3-(((7-(1 H-vttrk-4- 2% )- Hz, 1H), 4.65 (t,J =8.9
2,3- =&k hHH[3,2-c] Hz, 2H), 4.59 (brd, J=
2-4- %) Sk F 2 )-N- 6.1 Hz, 2H), 4.52(d, J =
[0579] (o -2- K F ) K F st 5.9 Hz, 2H), 4.46 -4.43
i3 (m, 1H), 3.02 (brt, J=
8.9 Hz, 2H).
(400 MHz, DMSO-d6) &
HN-N 12.58 (s, 1H), 8.30 (t, J =
N 5.6 Hz, 1H), 7.87 (s,
7 O 1H), 7.65 (s, 2H), 7.63-
o 7.60 (m, 1H), 7.49-7.44
i (m, 1H), 7.27-7.24 (m, 3?;;“
. FALY 1H), 7.18-7.13 (m, 1H), o
5 6.48 (t, J=6.1 Hz, 1H),
HN )i 3 390.0
4.48 (t, J=9.0 Hz, 2H),
g 4.40 (d, J=5.9 Hz, 2H), [“,'HHF
3-(((7-(1H-7tm-4-2)- 3.163.10 (m, 2H), 291 | T*= 9
2,3-= £k b 3F[3,2-c vk (t, J=6.2 Hz, 2H), 2.84
R-4-F)8K) F K)-N- (t, J =89 Hz, 2H), 0.85-
GRAATR) X T Bk 0.77 (m, 1H), 0.23-0.18
(m, 2H).
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BB

CN 116600810 A 61/95 T
% 4 #H i3 '"H NMR LC-MS
(400 MHz, DMSO-d6) &
12.81-12.80 (m, 1H),
g 8.47(d, J=6.5Hz, 1H),
. 8.08 (s, 1H), 7.84 - 7.81
N0 (m, 3H), 7.71-7.67 (m,
N 1H), 7.50 - 7.47 (m, 1H),
HN 7.38 (t, J=7.7 Hz, 1H), -
6.71 (t, J=6.1 Hz, 1H), _
" 55-=F | 4.70 (t, J=8.9 Hz, 2H), 2'461::;“
6 ool EwE ek | 4.62(d, J=6.0Hz, 2H), ;342
\CX -3-8 | 4.54 (d, J=8.0 Hz, 1H), :
d [M+H]*
3((T-(1Hoted- K- 4.00 (dd, J=7.0, 8.8 Hz, ik 3)
2.3-= Eok I [3.2-c ]k 1H), 3.61 (dd, J = 6.4,
-4 %) L) T 2)-N- 8.8 Hz, 1H), 3.10-3.03
(5,5-=F 2 v9 & ok ¥h-3- (s #izje AISFNIs 44
[0580] )R F B 8.3, 12.5 Hz, 1H), 1.82
(dd, J=17.3, 12.5 Hz,
1H), 1.29 (s, 3H), 1.19
(s, 3H).
(400 MHz, DMSO-d6) &
”U 12.6 (bs, 1H), 8.48 (m,
o 1H), 8.17 (s, 1H), 8.09
P (s, 1H), 7.87 (s, 2H), Rt =
o 7.84 (s, 1H), 7.70-7.67 | 2.17min
7 “1 u 2-F /L 1(}111;, ;];:3'(:7-5:3-"‘:7(:1; ;9:.:
SN Z-1-1& iy o '
1H), 6.73-6.68 (m, 1H), [M+H]*
3-(((7-(1 H-vtkrd-4- 25 )- 4.70 (t, J=89Hz, 2H), | (Fik3)
2,3- =&k 3F(3,2-¢]t 4.62 (d, J=6.0 Hz, 2H),
n2-4-2) 8 X) F &£)-N- 3.47 - 3.41 (m, 4H), 3.28
(2-F K T X)X F Bk (s; 3H), 3.07(, J=7.6
Hz, 2H).




CN 116600810 A " B B 62/95 T1
% 4 #AH )3 'H NMR LC-MS
RN (400 MHz, DMSO-d6)
O $12.80 (d, J = 0.9 Hz,
q 1H), 8.74 (t, J =5.6 Hz,
N 1H), 8.09 (s, 1H), 7.86
n (s, 3H), 7.71(d, J=7.8 Rt =
Hz, 1H), 7.47(d, J=5.9 | 1.64min
g H\)N:/\Nh 1(111:;; Hz, 2H), 7.37(t, J=77 | , m/z
Hz, 1H), 6.93 (s, 1H), 430.0
" CR)TR (70 @d, J= 6.1 Hz, [M+H]*
(-0 1H), 4.70 (t, J=89 Hz, | (Fk3)
23-=8RWH [3,2-c] 2H), 4.62(d, J = 6.0 Hz
R-A-E)RE) F E)-N- 2H), 4-32 (d, J=5-5 Hz,
[0581] (“-EPLIH-*;;*) ZH’}. ;.60 (s 3H): 3.0;
TEXTF (t, J=8.9 Hz, 2H).
HN-N (400 MHz, DMSO-d6) &
N 12.80 (s, 1H), 9.12-9.09
N9 (m, 2H), 8.78 (s, 2H),
N 8.09 (s, 1H), 7.88 - 7.85
HN (m, 3H), 7.72 (ddd, J = 2::“;“
N 1.4, 1.4, 7.7 Hz, 1H), ’
9 éﬁrﬂ\/gj FRSE 3 749, 1H), 740 | ' ™2
) TE (t, J=7.7 Hz, 1H), 6.71 e
3-(((7-(1H-7ttm-4- ) (t, J=6.1 Hz, 1H), 4.70 “\,dJ_'HF
2,3- =&k H(3,2-c| vk (t, J=8.9 Hz, 2H), 4.62 O3
R"-4-3)EK) F X)-N- (d, J=6.0 Hz, 2H), 4.50
(CER-5-AFR)XT 8 (d, J=5.8Hz, 2H), 3.06
J&& (t, J=8.8 Hz, 2H).




CN 116600810 A " B B 63/95 71
% 3645 s i3 'H NMR LC-MS
HN-N
\\
(400 MHz, DMSO-d6) &
A 13.28 (s, 1H), 12.80-12.75
. (m, 1H), 9.06 (t, J=58 | Rt=
. Hz, 1H), 8.09 (s, 1H), 2.3min
y \Imb (1,2,5-B€ | 7.87 (s, 3H), 7.74-7.70 , m/z
10 N N —e.3. | (m, 1H), 7.55-7.51 (m, 418.2
o) 2)F¥m | 1H), 742(t, J=7.7Hz, | [M+H]*
N-((1,2,5-RE=rg-3-%) 1H), 6.73(t, J=6.0 Hz, | (Fik3)
¥ 3)-3-(((7-(1 H-rrtod- 1H), 4.74-4.61 (m, 4H),
4-%)-2,3-= &k it 4.28 (d, J =5.8 Hz, 2H),
[3,2-c| o -4- ) R K 3.10-3.03 (m, 2H).
) K F s
(400 MHz, DMSO-d6) &
[0582] 12.80 (s, 1H), 8.44 (t, J =
HN-N 5.8 Hz, IH}; 8.09 (s
N/ 1H), 7.85-7.83 (m, 2H),
N 7.82-7.67 (m, 2H), 7.50-
NZ# 7.46 (m, 1H), 7.37(t, J =
HN Rt =
N 7.7 Hz, 1H), 6.71 (t, J = 2 61mi
/| ~  (w&-2H-| 6.1 Hz, 1H), 470, J= | O ™"
x H\i/ » m/z
11 whwh-2- | 8.9 Hz, 2H), 4.62(d, J= oy
(o] .
B | 6.0 Hz, 2H), 3.87 (dd, J
3-(((7-(1 H-stmie-4- ) BT o 3923 . [M+H]*
=2.3, 10.8 Hz, 1H), 3.43 | '.
2,3-= &k (3,2-c (Fi3)
(m, 2H), 3.26 (m, 2H),
w-4- %) BAK) F K)-N- N
3.06 (t, J=8.8Hz, 2H),
(9 &-2H-nbvh-2-2) F
PR 1.80-1.75 (m, 1H), 1.61
(d, J=12.5Hz, 1H),
1.49-1.41 (m, 3H), 1.22-
1.12 (m, 1H).

=1
]



CN 116600810 A

[0583]

i BB 64/95 71
% 4 #H i3 '"H NMR LC-MS
T (400 MHz, DMSO-d6) 5
Ao 12.80-12.78 (m, 1H), 8.81
N~ (d, J=6.5Hz, 1H), 8.09-
HN 8.08 (m, 2H), 7.86-7.82 Rt =
(m, 2H), 7.70 (d, J=7.7 | 2.68min
> H\UVF :F,s-_:g Hz, 1H), 7.53-3.49 (m, , m/z
! T-1-8| 1H), 7.41(t, J=7.7 Hz, 426.2
3-(((7-(1H-vttod-4- 2% )- 1H), 6.72 (t, J=6.1 Hz, [IM+H]*
2,3-= .ok 3 (3,2-c vk 1H), 4.74-4.61 (m, 4H), (F ik 3)
w2-4-2%) ) F 2k )-N- 4.32-4.24 (m, 1H), 3.10
(33-=RIRT X)% Tt (m, 2H), 2.83-2.68 (m,
e 2H), 2.68 (m, 2H).
—_— (400 MHz, DMSO-d6) &
) 13.1 (bs, 1H), 9.07 (t, J =
P 5.6Hz, 1H), 8.34(d, J =
Ne | 1.6Hz, 1H), 8.16 (s,
H 1H), 8.09 (s, 1H), 7.87 Rt =
(brs, 3H), 7.74-7.70 (m, | 2.28min
" oqu\/nm/gj 1,2-B8%- | 1H), 7.53-7.49 (m, 1H), , m/z
I 3-A | 7.40(t, J=7.7Hz, 1H), 417.0
3-(((7-(1 H-sttot-4- 2 )- 6.72 (t, J=6.2Hz, 1H), | [M+H]*
2.3-= Sk b I [3,2-¢ )k 6.50 (d, J=8.2Hz, 1H), | (F#3)
-4- )R &) F £)-N- 4.70 (t, J=8.6Hz, 2H),
(GplEek 3 X FE)XF 4.63 (d; J=6.1Hz, 2H),
. 4.55(d, J =6.1Hz, 2H),
3.07 (t, J=8.6Hz, 2H).




CN 116600810 A " B B 65/95 7
% 4 #H i3 '"H NMR LC-MS
HN-N (400 MHz, DMSO-d6) &
O 12.8 (s, 1H), 9.07(d, J=
= 2.0Hz, 1H), 9.04 (t, J =
Ny 5.5Hz, 1H), 8.09 (s,
e 1H), 7.90-7.83 (m, 3H), - =_
e 7.77-7.73 (m, 1H), 7.52- | Z-2omin
14 SAN EE4R| L S, 1H), 745743 | ' ™7
o bl (m, 1H), 7.40(t, J= 433'0+
3-(((7-(1H-ner-d-2)- 7.6Hz, 1H), 6.71(t, J= | M H]
2,3-= 8k H13,2-¢| 5.9Hz, 1H), 4.70(t, 3= | 7=
R-4-K)8AE) T 4)-N- 8.9Hz, 2H), 4.62 (t, J =
(Erk-4- 2 F 2) K7 8t 5.7Hz, 4H), 3.06 (t, J =
L 8.9Hz, 2H).
[0584] HN-N (400 MHz, DMSO-d6) &
N 12.81 (s, 1H), 10.73 (s,
P 1H), 8.10 (s, 1H), 7.96
Ny ] (s, 1H), 7.87 (s, 2H),
rM 7.84 (d, J =8.1 Hz, 1H),
’ 59 | 7.52(d, J=7.8Hz 1H), | O
o 45.67-8| 7.43-738 (m, 1H), 6.71 | >-17min
15 QJJ Soteb | (t, J=6.1Hz, 1H), 642 | ™
3_&(7_("{_%&_4_&)_ [1,5-a]% | (s, 1H), 4.71(t, J=8.8 l:fl?:l*
2,3-= &k 3F(3,2-c]t %28 | Hz, 2H), 4.65(d, J=5.9 ik 13)
242 8% T )N Hz, 2H), 4.01(t, J=5.5
4R 0 s ol Hz, 2H), 3.57 (s, 2H),
b 115 a2 3.07 (t, Jis.s Hz, 2H),
. LA 2.85 (t, J =5.6 Hz, 2H),
2.40 (s, 3H).




i BB

CN 116600810 A 66/95 T
% 4 #%AH i3 '"H NMR LC-MS
(400MHz, DMSO-d6) &
12.75 (brs, 1H), 8.34 (t,
J=5.7Hz, 1H), 8.05 (s, Rt =
— 1H), 7.89 (brs, 1H), 7.78 | 0.33min
N (s, 2H), 7.63 (dt, J= , m/z
-0 7.7, 1.5 Hz, 1H), 7.44 461.3
N (dt, J=17.7, 1.5 Hz, [M+H]*
= 1H), 7.34 (t, J=7.7Hz, |(F¥k 12)
Hng 1-F X% | 1H), 6.65(t, J=6.0 Hz,
16 /U\’ T w-4-%) | 1H), 4.67(t, J=89 Hz, | i #&:
3 (((1-(1 Horle o4 R)- L | 2H), 4.59(d, J=5.7 Hz, BRL %
23— Bk 313, 2-c| 2H), 3.27-3.24 (m, 2H), #)
R -d-2) $E) T K)-N- 3.03 (t, J=8.9 Hz, 2H), DCM-
2-(1-F KR4 %) 2.71 - 2.63 (m, 2H), 2.09 | DMF &
KR T B (s, 3H), 1.76 (td, J = oW,
11.5, 2.0 Hz, , 2H), 1.62 | 1&BEH)
(dd, J=11.8, 2.0 Hz, HATU
[0585] 2H), 1.42(q, J =8.0 Hz,
2H), 1.18 - 1.04 (m, 3H).
(400MHz, DMSO-d6) &
12.74 (brs, 1H), 8.48 (t, Rt =
HN—N J=5.5Hz, 1H), 842 (d, 0.72min
N J=5.9 Hz, 2H), 8.04 (s, , m/z
A° 1H), 7.88 (brs, 1H), 7.77 | 441.2
NS (brs, 1H), 7.75(s, 1H), | [M+H]*
il 7.58 (dt, J=7.7, 1.0 Hz, |(Fi% 12)
‘ el 1H), 7.43 (dt, J=7.7, 1.0 .

17 o Hz, 1H), 7.32(t, J=7.7 | &&:
N - Bk Hz, 1H), 7.22(d, J=5.9 | RA%
3-(((7-(1H-t-4-X)- Hz, 2H), 6.66 (t, J=5.8 #

2,3-= 8ekh I 3,2-c ]k Hz, 1H), 4.66(t, J=8.9 | DCM-
R-4-K) ) T £)-N- Hz, 2H), 4.57(d, J=6.1 | DMF &
2-(HR-4-F) TER)KTF Hz, 2H), 3.48(q, J=5.8 | 24,
Ly Hz, 2H), 3.02(t, J=8.9 | 1&BH
Hz, 2H), 2.83(t, J=7.1 | HATU
Hz, 2H).




i

BB

CN 116600810 A 67/95 T
5% 34 #H )3 'H NMR LC-MS
(400MHz, DMSO-d6) Ri =
HN-N $12.74 (br's, 1H), 10.16 03; B
N (s, 1H), 8.05(s, 1H), ' ":"'
@ 7.89 (s, 2H), 7.78 (s, P
N 469.3
lH), 7.76 (S; lH)’ 7.71
HN [M+H]*
(brs, 1H), 7.65(d, J = 3k 1)
H D= 8.1 Hz, 1H), 7.50 (d, J = o
- gj o @ 7.7 Hz, 1H), 7.40 (t, J= .
"y §£§E)&M 7.7 Hz, 1H), 7.25(t, J= s
' 7.8 Hz, 1H), 6.98 (d, J = »
3'((57'('H'%'*'4"§‘ > 7.2 Hz, 1H), 6.68 (t, J= .
2.3-= 8ok H3,2-c| % 6.0 Hz, 1H), 4.66 (t, J = DMF;&
%‘4_'_1‘)5&‘)?&‘)'”' 8.9 Hz, 2H), 4.62(d, J= | "
G-(=FERBFH)X 5.9 Hz, 2H), 3.34-3.33 ; K;N
)R T BB (m, 2H), 3.03(t, J=8.9 h—
[0586] Hz, 2H), 2.15(s, 6H).
(400MHz, DMSO-d6) .
NN 512.74 (brs, 1H), 8.95 o3s‘i
$ (t, J=5.9Hz, 1H), 8.04 | om0
(s, 1H), 7.84 (s, 1H) ¢ (.
0 3 ] . S ]
N/ | 7.69 (dt, J=7.7, 1.0 Hz, s
\ 1H), 7.45(dt, J=7.7, 1.0 il
HN 1_(3_(@ ? . ? w3 . (j;i- 12)
X % Hz, 1H), 7.35(t, J=17.7
H HZ) IH)’ 7.27-17.18 (m’ .
19 #)-N,N- 22 &
N 3 “ | 3H), 7.17-7.12 (m, 1H),
c - =TT | 2 7.09m, 1H), 665 | ZEE
H-(LH-A4-203- " . .l‘—-59(}lln’ m)' 4-65 &
2,3- =&k 3F(3,2-¢)t (t, J:8.9 Hz, ZH)’ 4‘58 DCM-
R-4-2)RK) T X)-N- (t, __ Wiy Sy % DMF &
G-(=F R H%)FX)¥ (d, J:5.9 Hz, 2H), 4.43 oy
i)x?ﬁﬁ (d, J=5.9 Hz, 2“)1 3.31 ‘HK*]
(s, 2H), 3.01(t, J=8.9 T
Hz, 2H), 2.08 (s, 6H).




CN 116600810 A

[0587]

w OB P 68/95 T
5% 34 #AH i3 '"H NMR LC-MS
(400MHz, DMSO-d6) ~
512.74 (brs, 1H), 8.29 ;: B
HN—N (t, J=5.6 Hz, 1H), 8.04 i
- , m/z
(Ss IH), 7.88 (S’ 1“)’ 4493
A N-O, 7.77 (br's, 2H), 7.61 (dt, )
N [M+H]*
J=7.7’ 1.0 HZ, IH)a 7.43 ‘*12)
N (dt, J=7.9 Hz, 1H), 7.33 o
2-"GopksX, | (t, J=7.7Hz, 1H), 6.65 .
H & ”
- (\N’\/“j(gj LB | (t, J=6.0 Hz, 1H), 4.65 :;&
© © (t, J=8.9 Hz, 2H), 4.57
3-((7-(1H-vtere-4- ) d, J=60Hz, 2H), 356 |
2,3-= 8K (3,2-c |k -3.49 (m, 4H), 3.33(q, J | DM
R-4-K) R F X)-N- —6.0Hz, 2H), 3.01(t, § | DVF®
Q-"HHRTE) KT we _89Hz, 2H), 242(t, 3 | 2
=6.0 Hz, 2H), 2.39-2.34 Eﬁ?ﬁ
(m, 4H).
HN-N Rt =
N (400MHz, DMSO-d6) & | 0.41min
@ 0 12.74 (s, 1H), 12.41 (s, , m/z
Ny 1H), 8.04 (s, 1H), 8.00 488.1
HN (s, 1H), 7.93 - 7.85 (m, [M+H]*
Y 5-9%- | 2H), 7.76 (s, 1H), 7.53 |(F% 12)
\NT 4,5.6,7-w9 | (d, J =7.7 Hz, 1H), 7.41
21 (N} keS| (t, J=7.7Hz, 1H), 6.67 | EF&:
)
54-c|%k | (t, J=6.1 Hz, 1H), 4.66 3
3 ((T-(1Hote-4- . | DAel™ | ¢ - 20 A%
2.3 = Ek (3. 2-c| sg-2-FE | (t, J=8.8 Hz, 2H), 4.61 )
[l e ya=C
d, J=5.9Hz, 2H), 3.48 3
%2-4- %) ) F 2)-N- ( = 50 oo
(s, 2H), 3.03(t, J=8.8 | DMF &
(5-?&-4,5,6,7-“’9&& A
o 3 15 4-c| HoR-2- 2 ) K Hz, 2H), 2.72-2.60 (m, &4,
’ 4H), 2.35(s, 3H). A% BEA)
B
HATU




CN 116600810 A " B B 69/95 1
% 4 %A i3 '"H NMR LC-MS
(400MHz, DMSO-d6)
612.74 (br s, 1H), 8.48 .
(t, J=5.5Hz, 1H), 8.41 .
e @, J=18 Hz, 1H), 8§37 | C->omin
P (dd, J=4.8, 1.5 Hz, ;4':':
M 1H), 8.04 (s, 1H), 7.88 Wiy
HN (brs, 1H), 7.76 (brs, -
(F % 12)
,ﬁ) s 0, S8: i
R N 2-(1"2-3-| 7.56 (m, i T 1ol
- QN o X)L | 7.7Hz, 1H), 7.32(t, J= :_;3
3-(((7-(1 H-vthrd-4- 35 )- 7.7 Hz, 1H), 7.26 (dd, J #)
2,3-= &k I [3,2-c =17.6, 4.5 Hz, 1H), 6.64 M.
w2 -4- K ) k) T 2)-N- (t: J=6.1Hz, 1H), 466 | =
Q2-(re-3- X)) TH)XK T (t, J=8.9 Hz, 2H), 4.57 o,
ke (d, J=5.9Hz, 2H), 3.47 BN
05881 (qs J=6.0 Hz, 2H), 3.01 Sanks
(t, J=8.9 Hz, 2H), 2.83
(t, J=7.0 Hz, 2H).
(400MHz, DMSO-d6) 6 Rt =
P 12.72 (br's, 1H), 8.59 (d, | 0.58min
V J=8.1Hz, 1H), 8.04(s, | » m/z
A% 1H), 7.90 - 7.74 (m, 3H), 456.3
- 7.71(d, J=7.7Hz, 1H), | [M+H]*
" 7.45(d, J=7.7Hz, 1H), |(Fi¥ 12)
H i] 7.39 - 7.31 (m, 3H), 7.30 -
23 @\/{NO (z);i‘i‘ 7.24 (m, 2H), 7.22-7.16 | Z%&:
H (m, 1H), 6.65(t, J=6.1 | EE%
(5)-3-(((7-(1H-nt24- Hz, 1H), 5.06 - 4.99 (m, )
%)-2,3- =&k (3,2- B
1H), 4.87 (t, J=5.9 Hz, DCM-
c|#R-4-K)RE) T )- 1H), 4.65(t, J=8.9 Hz, | DMF &
N-Q-2E-1-FETE) JH), 4.59(d, J=6.1Hz, | 24,
T 2H), 3.71-3.58 (m, 2H), 1B BX A
3.01 (t, J=8.8Hz, 2H). HATU




i

BB

CN 116600810 A 70/95 T
5% 34 #AH i3 '"H NMR LC-MS
(400MHz, DMSO-d6) & Rt =
HN—N 12.74 (brs, 1H), 8.93 (t, 0.31min
N J=5.8 Hz, 1H), 8.04 (s, , mM/z
2 o 1H), 7.87 (s, 1H), 7.84 483.2
Ny (s, 1H), 7.75 (s, 1H), [M+H]*
e 1-(4-(RE| 7.69 (d, J=7.7Hz, 1H), |(F¥k 12)
SN 9, PE)K | 745, J=7.5Hz, 1H),
24 /\C\’N]/éj #)-N\N- | 7.34 (t, J=7.7 Hz, 1H), EE:
o] - 2
A (- HAS 4 ) —FX¥F| 7.26-7.12 (m, 4H), 6.64 | RE%E
23-= Sk R [3.2-cl i@k | (t, J=5.9Hz, 1H), 4.65 bl
' ’ (t, J=8.9 Hz, 2H), 4.58 ' DCM-
% -4- %) BAK) F HK)-N- _
(d, J=5.9 Hz, 2H), 442 | DMF &
A-(=FRARX) FR)F a
X T BB (d, J=5.9 Hz, 2H), 3.30 | 4%,
) (s, 2H), 3.01(t, J=8.9 | 1&BEA
[0589] Hz, 2H), 2.08 (s, 6H). HATU
(400MHz, DMSO-d6) & Ri—
HN-N 12.74 (s, 1H), 8.98(t, J=| = B
tn# 5.9 Hz, 1H), 8.04 (s, : I::'z"
1H), 7.88 (s, 1H), 7.81 ’
A N\-0,
N J (s, 1H), 7.76 (s, 1H), S
) 7.65(d, J=7.7 Hz, 1H) s
a 7.44 (d, J =7.7 Hz’ lH)' (rinid
/Sy -TEE ., (t, J=7.7Hz, 1H), | .
25 = N w-2-X) a%:
iy 6.73 (d, J =3.5 Hz, 1H), AR
O 6.65 (t, J=6.0 Hz, 1H),
3-((7-(1H-ere-4- ) 6.57 (dd, J=3.5, 1.1 Hz, ahl
2,3-= 8k (3,2-c | IH), 4.65(t, J=89Hz, | DCM-
R-4-2)BK) F £)-N- 2H), 4.57(d, J=6.0 Hz, | DVF %
((5-F 2k-2- %) T &) 2H), 4.48(d, J =5.9 Hz, *h,
R T o 2H), 3.01(t, J=8.9 Hz, :’i’rj
ZH)r 2.33 (s» 3“).




i

BB

CN 116600810 A 71/95 I
% 4 #%AH i3 '"H NMR LC-MS
(400MHz, DMSO-d6) &
12.74 (s, 1H), 8.15(d, J =
7.9 Hz, 1H), 8.04 (s, Rt =
-y 1H), 7.88 (brs, 1H), 0.46min
io 7.77 (s, 1H), 7.76 (brs, , m/z
NY'\) 1H), 7.63(d, J=7.5Hz, | 523.4
HN 1H), 7.43(d, J=7.7Hz, | [M+H]*
H)}/@ 1H), 7.32(t, J=7.5Hz, |(F¥k 12)
O Lxog | 1D 726-701Gm, SH), |
26 @/f g 6646 J=60Hz 1H), | E:
4.65 (t, J=8.9 Hz, 2H), B_EL %
3-(((7-(1 H-7tte-4- 2 )- 4.57(d, J=6.0 Hz, 2H), #
2,3- = §k b 3F(3,2-c |k 3.77 - 3.65 (m, 1H), 3.01 | DCM-
R"-4-2K) F) F H)-N- (t, J=8.9 Hz, 2H), 2.91 | DMF &
(1- K T RRE-4- %) K (d, J=11.8 Hz, 2H), 2.72 | 4%,
¥ B -2.66 (m, 2H), 2.03-1.95 | 1%BH)
05901 (m, 2H), 1.77-1.70 (m, | HATU
2H), 1.53 (dq, J =11.8,
3.3 Hz, 2H).
(400MHz, DMSO-d6) &
Y-y 12.74 (br's, 1H), 10.33 ol
i (s, 1H), 8.05(s, 1H), 0‘31";1"
g 8.02 (s, 1H), 7.89 (brs, | ~ °
HN 1H), 7.87 (s, 1H), 7.76 | >4
[M+H]*
nmﬁj __| (ors, 1H), 7.74(d, J= | '
T LEEF s, iy, 154, | P 1D
AR8H)T
§ 1H), 7.48(d, J=7.7Hz, | _

i N )10 1H), 7.39 (t, J=7.7 Hz, i
(O-(H-Ard- ) |EABEL o6 msomz, | PRE
23-ZHRekhH32-cn | RE 1H), 4.66 (t, J =8.9 Hz, -
RK-4-F)RE) F E)-N- 2H), 4.61(d, J=6.0Hz, | DM
1-Q-(=FEEHP T 2H), 413 (t, J=65Hz, | P&
X)-TH-neet-4-2) R F 2H), 3.02(t, J=89Hz, | =2

L2 2H), 258 (t, J=6.5Hz, | RN
2H), 2.13 (s, 6H). S
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CN 116600810 A " B B 72/95 1
% 4 %A i3 '"H NMR LC-MS
(400MHz, DMSO-d6) &
12.74 (brs, 1H), 8.32(t,
- J=5.5Hz, 1H), 8.03 (s, Rt =
N 1H), 7.87 (brs, 1H), 7.76 | 0.29min
N0 (brs, 2H), 7.61(d, J= , m/z
N 7.8 Hz, 1H), 7.42(d, J= | 503.4
HN 7.8 Hz, 1H), 7.32(t, J= | [M+H]*
HYé 7.8 Hz, 1H), 6.63(t, J= |(F %k 12)
N 6.1 Hz, 1H), 4.65(t, J =
28 ,j'O/\J o J {4k Al| 8.9 Hz, 2H), 4.57(d, J= | Z%&:
03_(((7_(IH_%&_4_£)_ 5.9 Hz, 2H), 4.46 (t, J= | BRA®
2,3-= M 3,2-c] % 6:1]::’ 22HH); 43-32545“’3 :Jm= z:m
3 Z, » 3.26 - 3. DCM-
(f(:_(’?;‘:fi;_l} (m, 3H), 3.01(t, J=8.9  DMF &
k-4 1) 2 K) K F B Hz, 2H), 2.63 -2.57 (m, a4,
P 2H), 1.69 - 1.59 (m, 4H), 1% B )
[0591] 1.42 (q> J =6.9 Hz, 2H), HATU
1.29 - 1.21 (m, 1H), 1.16 -
1.07 (m, 2H).
Rt =
N (400MHz, DMSO-d6) & g
- 12.73 (brs, 1H), 9.25(t, s
P J=5.8Hz, 1H), 8.04 (s, <020
N 1H), 7.83 (s, 1H), 7.82- [M+I-{|+
. " 7.74 (brs, 2H), 7.68 (d, J Gk 13)
N =7.7Hz, 1H), 7.47(d, J
2 %j\/n ik Ay T 7T HE D 736 |
I =7.7 Hz, 1H), 6.65(t, J PP
3((T-(1 Hotte-d- 2 )- =6.1 Hz, 1H), 4.65(t, J "
2.3-= Bkt [3,2-¢ ]k =8.9 Hz, 2H), 4.62-4.56 Sl
w2-4-%)E ) T £)-N- (m, 4H), 3.46 (s, 2H), i
(5-F %-4,5,6,7-09 §K 3.02 (t, J=8.9 Hz, 2H), o,
o 3 [5 d-c| 72 -2- ) T 2.71 - 2.61 (m, 4H), 2.31 BB
)X T B = SH). HATU
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CN 116600810 A 1H HH :F!; 73/95 1L

5% 34 #%H i3 '"H NMR LC-MS
(400MHz, DMSO-d6) &
12.74 (brs, 1H), 8.92 (t, Rt =
”“\":‘ J=6.0 Hz, 1H), 8.04 (br | 0.29min

s, 1H), 7.88 (brs, 1H), , m/z
g 7.83 (s, 1H), 7.76 (brs, 480.6

il 1H), 7.68 (d, J=7.7Hz, | [M+H]*

1H), 7.44(d, J=7.7THz, |(Fik12)

[0592] —NC/Q)\,H 1H), 7.34 (t, J=7.7 Hz,

30 . bk Al ) .

1H), 7.17-7.02 (m, 3H), EE:

= O,

3-(((7-(1 H-vtto-4- 2% )- 6.65 (t, J=6.0 Hz, 1H), B AL
2,3-= fek 3 (3,2-c] 4.65 (t, J=8.9 Hz, 2H), #)
v -4-35) R ) F A)-N- 4.57(d, J=6.0 Hz, 2H), DCM-
((2-F X H = £,5|%-5- 4.40 (d, J=6.0 Hz, 2H), | DMF &
A) X)X T wb 3.72 (s, 4H), 3.01(t, J= | &%,
8.9 Hz, 2H), 2.41 (s, A% B A
3H).
[0593]  =jffs 31
HN-N
y
/ O
Na |
[0594] HN

NN
=
o uo/

[0595] 3~ (((7- (1H-MEmE-4-K5) -2,3- “FWRM I [3,2-cImbiE -4-3k) 2 38) ) -N- (5
FH A T IE - 2 %) R Ik fre (St 31)
[0596] O} [A]{AG (75mg, 0. 22mmol) ,2- 24 -5- H A FE ML NE (83mg,0.67mmol) ,1- (H i
PEFE) - 1H- K Hf =M (264mg, 1.34mmol) , = . f% (0.31mL,2.23mmol) FITHF (10mL) Z% AT
AN FERCR PR R AE 150 CHEPESh. RN B2 - 2L - 5- FH AU g AL - (HF LRt
B8) - 1H- B =W = A% B Z IR S AR T BB ST R AE150°C A d13h A 1% R MR 5
FIsolute® SCX-24%, FMeOHPES , TN NH,AIMeOHIE e bt - ¥R 47 BE i - 38 i MDAP#Ei k.
(Luna Phenyl-Hexyl 3x50mm,3um 5 95 % MeOH/H,0 (0.1%FA) ,1.7mL/min,RT) , 15 3 b @
54 (23, 1mg) «
[0597]  LCMS (J5i%3) :Rt=2.68min,m/z 443.2[M+H]"
[0598]  'H NMR (400MHz ,DMSO-d6) 610.61 (s,1H) ,8.12(s,1H) ,8.11-8.09 (m,2H) ,8.00 (s,
1H) ,7.90-7.85(m,3H) ,7.55(d,J=7.6Hz,1H) ,7.50(d,J=3.2Hz,1H) ,7.48(d,J=3.2Hz,
1H) ,7.43(t,J=7.6Hz,1H) ,6.72(t,J=6.2Hz,1H) ,4.71 (t,J=9.0Hz,2H) ,4.66 (d,J=

82



CN 116600810 A -l'H HH :F\' 74/95 11

6.0Hz,2H) ,3.85(s,3H) ,3.08(t,J=9.0Hz,2H)

(05991  =Ljifs32

[0600] i il 5 F+ & R sE fta 45 3138 4LL Y 7 v2% , 38 ik ) 45 2 B i & A AR TR GOK 1 & T %1
SE it 431

% 364 %M B 'H NMR LC-MS
HN-N
. 'H NMR (400 MHz, DMSO-d6) &
A0 12.78 (s, 1H), 11.19 (s, 1H),
Mg 8.95(d, J=1.0 Hz, 1H), 8.71
HN Rt =
(d, J=5.8 Hz, 1H), 8.20 (dd, J
2.28min
anj =1.1, 5.8 Hz, 1H), 8.08 (s, ;
[0601] - g 3 4-8%-| 1H), 8.01-7.97 (m, 1H), 7.90- :u'::
3-(((-(H-otmk-4- | “ER | 7.84(m, 3H), 7.60-7.55 (m, IM+P.l]+
- 1H), 7.47-7.42 (m, 1H), 6.72
_}f_llz_c]%p’z_“_ (t, J=6.1 Hz, 1H), 4.69(t, J=
) ) F K)-N- 8.8 Hz, 2H), 4.65(d, J=6.1
(ER-4- ) K F 8t Hz, 2H), 3.06 (t, J=8.9 Hz,
P 2H).
[0602]  sjifs133
HN—N
Q)
n
N~
[0603] HN

s. N
S
N N (@]
/

[0604]  3- (((7- (1H-mEmME-4-Kk) -2,3- ZZWRMH - [3,2-c]MLhE -4-F%) 2 2%) HE) -N- (6
(CHEEEIL) -4,5,6,7- DU R [d] weme - 2- JL) 5 H 1k i (S 7t 91 35)

[0605] % HEH & (13mg,0.43mmol) FEIEHZ AL H (2Tmg, 0. 43mmol) MIA F i 1 11
[B]4£4H1 (70mg, 0. 14mmol) #EMeOH (2. 0mL) FIDMF (0. 5mL) = {2 V7 A K15 2 IR S P i b1
20h, #RJ5 A1 1M NaOH7K &K (5.0mL) 4bF . FIDCM (2x  10mL) , & ) 1110 % MeOHFIDCMIA WK (4x
5mL) ZEBGZIR W) A R VLA S Isolute® SCX-2k:. 28 )5 i1 : 1DCM: MeOHYE 4 » I
20 % 2MHH B 28 [FIDCMIE MR Ve it « 5023 3R 4, 15 2IAL™ 4, 18 I MDAP44L (Luna Phenyl hexyl
21.2x150mm, 10um 5-60%MeOH/H,0 (0.1%FA) 20mL/min) , 73 S 7~ ), Jy H R &6
(21.6mg) -

[0606]  LCMS (J5#£:3) :Rt=2.05min,m/z 516.4[M+H]"
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CN 116600810 A 1H HH :F!; 75/95 11

[0607]  *H NMR (400MHz ,DMSO-d6) 612.40 (br s,2H) ,8.18(s,1H) ,8.09 (s, 1H) ,8.04 (s,
1H) ,7.93(d J=7.4Hz,1H) ,7.87 (s,2H) ,7.57(d J=T7.9Hz,1H) ,7.45(t J=7.7Hz,1H),
6.73(t J=6.0Hz,1H) ,4.71(t J=8.9Hz,2H) ,4.65, (d J=6.0Hz,2H) ,3.08(t J=8.9Hz,
2H) ,2.90-2.60 (m,6H) ,2.32(s,6H) ,2.09-2.01 (m,1H) ,1.76-1.64 (m,1H) .

[0608]  5jitify]34

(06091 {11 -5 I ] 4% S Jti 51 33 SR ALL ) 5 3% » ot R [RIAAHL AT 30 2534 T Joe - 3- il 4% T 31
S it 51 o

[0610] % 76 1) M 'H NMR LC-MS

) "H NMR (400 MHz, DMSO-d6) &
N0 12.82 (s, 1H), 8.10 (s, 1H), 8.05
'!'/\:/:) (s, 1H), 7.93 (d, J=7.7 Hz,
P 1H), 7.87 (s, 1H), 7.53(d, J =
s N 7.4 Hz, 1H), 7.44 - 7.39 (m, Rt =
HN-OJH 1 1H), 6.72 (dd, J =6.0, 6.0 Hz, | 2.02min,
1H), 4.74-4.62 (m, 5H), 4.41 | m/z 544.0
3-(((7-(1H-#k2£-4-%)- | (s, 2H), 4.35(m, 2H), 4.06-3.98 | [M+H]*
23-=&x#WH[3,2-c|]% | (m, 3H), 3.07 (t, J=8.8 Hz, (F ik 3)
Z-4-K)RE)FE)-N- | 2H), 2.92-2.79 (m, 2H), 2.70 -
6-(BREXRTER-3-ZLK | 2.57(m, 2H), 2.39-2.33 (m,
%)-4,5,6,7-9EFFd] | 1H), 1.95-1.83 (m, 1H), 1.61 -

[0611] 34

=]

ek 2K ) X F B 1.56 (m, 1H).
[0612]  =Zjf535
HN-N
N \!
YO
N~

[0613]

HN
-~

[0614]  N- (3- (((7- (1H-mEMe-4-FL) -2, 3- “ SR IF[3,2-cJEuE -4- Hk) S 5L) H L) 2%
HE) -4- ((CH AR AR) ) R H It e (S i 35)

[0615] A A [A{AK1IE T 45 (2ml) , RS I A12M HC1/K V&R (2mL) o FF 1% W AERT i
1h, B2 50 254 R A% R SR G, 88 i 8 A C18 - it i Yy PR €22 44 15 21 oL
P4, F0-20% & ATAIB (A: 7K/ 2. Ji595/5+0.1 % HCOOH, B: 2. /i /7K 95/5+0 . 1 % HCOOH) ¥/t i ,
132 B (3. 8mg) -

[0616]  LCMS (J77413) :Rt=3.24min,m/z 469.2[M+H]"
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CN 116600810 A IH' HH :ﬁ' 76/95 11

[0617]  *H NMR (400MHz ,DMSO-d6) 610.25(s,1H) ,8.13(s,1H) ,8.08(s,1H) ,7.95-8.00(d,
J=7.9Hz,2H) ,7.85(s,2H) ,7.73(s,1H) ,7.51-7.68 (m,3H) ,7.27 (t,J=7.9Hz,1H) ,7.09
(d,J=7.9Hz,1H) ,6.67 (br s,1H) ,6.50(s,1H) ,4.71(t,J=4.7Hz,2H) ,4.60(d,J=4.6Hz,
2H) ,3.06 (br t,J=9.0Hz,2H) ,2.60(s,6H) .

[0618]  Sjiifs1 36 4252

[0619]  FZHE 5 (5] 352 Liy Uy 2, i ] R SR A 4 0 1 A (A4 B AC A MAK LR ] 26
B S it 3]

%4 8$H ¥ I8 4 'H NMR LC-MS
(400 MHz, DMSO-d6) &
HN-N 10.54 - 10.59 (m, 1H),
N 8.16 (s, 1H), 8.06-8.10
0 (m, 1H), 7.80 - 7.89

“
(m, 3H), 7.61-7.68
(m, 1H), 7.26 (t, J =

Na
HN
0 78 Hz, 1H), 7.0, J | 07
2 Z, 3 - ]
Sj)kn 7.7 Hz, 1H), 6.63 IRy
= Fa Z, 3 .
[0620] (}L H * A4k m/z 488.2
36 b (t, J=6.0 Hz, 1H),
) K2 [M+H]*
(-t 4.64 - 4.73 (m, 2 H), e
; G g o 4.57(d, J=5.9 Hz,
2)' ;&;‘4 - 2H), 3.61 (s, 2H),
13,2-c]HR-4-2) RE) 3.05 (brt, J=8.9 Hz, 2
FE)ERE)-5-FA-

H), 2.95(brt, J=5.59
Hz, 2H), 2.68-2.73
(m, 2H), 2.42 (s,

3H).

4359697;”&%@-%
[4,5-c|koz-2- F Bui&




CN 116600810 A

77/95 I

[0621]

37

Na
HN
3.0
S

N
_Ncyh H
N-(3-(((7-(1H-stm -4-
#*)-2,3- =&k ki
[3,2-c]o2-4- X)) R &)
FE)FK)-5-F %-

4,5,6,7-“&*&%
[5,4-c|HhoE-2- F Btk

¥ ik
K3

(400 MHz, DMSO-d6) &
10.58 (s, 1H), 8.15 (s,
1H), 8.07 (s, 1H), 7.78
-7.92 (m, 3H), 7.64
(d, J=17.9 Hz, 1H),
7.25 (t, J =7.7 Hz,
1H), 7.09(d, J=7.9
Hz, 1H), 6.58-6.73
(m, 1H), 4.68 (t, J=
8.8 Hz, 2H), 4.56 (d, J
=5.7 Hz, 2H), 3.69
(s, 2H), 3.05(t, J=
9.0 Hz, 2H), 2.83-2.96
(m, 2H), 2.68 -2.83
(m, 2H), 2.39 (s,
3H).

3.19min,

Rt

m/z 488.1
[M+H]*
(Fi&13)

38

Z Q,

Na |
HN
s\”)LN
N N
wo—/

N-(3-(((7-(1H-7tt o -4-
X)-2,3- = &=k 0 i
[3,2-c| ko -4- X ) B )
TR)EEK)-5-2-%
Z3k)-4,5,6,7-v9 oK
FF15,4-c| vtk -2- F Bk

# 4k

K4

(400 MHz, DMSO-d6)
13.31 (brs, 1H), 11.17
(brs, 1H), 10.83 (s,
1H), 8.63 (brt, J=6.1
Hz, 1H), 8.07 (s, 2
H), 7.99 (s, 1H), 7.89
(s; 1H), 7.77 (brd, J
= 8.3 Hz, 1H), 7.37
(t, J=7.9 Hz, 1H),
7.17 (brd, J=7.89
Hz, 1H), 497 (brt, J
=9.2 Hz, 2H), 3.15-

Rt
3.12min,
m/z 518.2
IM+H]*
(F#* 13)

4.89 (m, 14 H),
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78/95 M

[0622]

39

Na
HN
N
/
A)-2,3-= &k vh i

73] wie.-5- 57 R

z o]

N-(3-(((7-(1H-tt24-4-

[3,2-c|vtbm-4- 2) k)
X)) K K)-1-FAK-1H-

(400 MHz, DMSO-d6) &
12.77 (s, 1H), 10.22
(s 1H), 8.45(s,
1H), 8.23(d, J=0.9
Hz, 1H), 8.09 (s,
1H), 7.58 - 8.02 (m,

o ] 4 6H), 7.27(t, J=17.7
K5 Hz, 1H), 7.07(d, J=

7.5Hz, 1H), 6.64 (t, J

=5.9, 1H), 4.69(t, J=

9.0 Hz, 2H), 4.59(d, J
=4.6 Hz, 2H), 4.09
(s, 3H), 3.06(t, J=

9.0 Hz, 2H).

Rt =
4.03min,
m/z 466.2

[IM+H]*
(F % 13)

40

Na
HN
L
Son
HN H
N-(3-(((7-(1H-wtr-4-
#)-2,3- =&k wh it
[3,2-c] o -4- ) B K)
FR)¥K)-1,2,34-m
£ 4ok-6- F B

(400 MHz, DMSO-d6) d
ppm 13.24 (br s, 1H),
10.33 (s, 1H), 9.46 (br
s, 2H), 8.62 (brs,
1H), 7.99 - 8.07 (m,
3H), 7.80-7.90 (m,
3H), 7.68(d, J=9.2
Hz, 1H), 7.23 - 7.49
(m, 2H), 6.87-7.23
(m, 1H), 497 (t, J=
9.0 Hz, 2H), 4.74 (d, J
=6.1 Hz, 2H), 4.27 -
4.47 (m, 2H), 3.40 (d,
J=6.1 Hz, 2H), 3.25
(t, J=9.2 Hz, 2H),
3.09 (t, J=6.1 Hz,

W A 4k
K6

3.45min,

Rt =

m/z 467.1
[M+H]*
(FiE 13)

2H).
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CN 116600810 A 79/95 7
(400 MHz, DMSO-d6) &
10.20 (s, 1H), 8.22 (d,
- J=7.9 Hz, 2H), 8.09
. (s, 1H), 7.80-7.85
P (m, 3H), 7.78 (d, J =
N 8.8 Hz, 1H), 7.70 (d, J
HN =83 Hz, 1H), 7.50
Rt =
0 é & J=75Hz, T 1 4 o 4min,
W” W4k | 7.32(t, J=7.5Hz,
41 N m/z 466.4
N-N K7 1H), 7.26 (t, J=17.9
/ [M+H]*
S L 4 Hz, 1H), 707 3= | o
£)2.3-= kA 7.5Hz, 1H), 6.63 (t, J
324 B3 ) =6.1 Hz, 1H), 4.69
FE)EE) 19 £ 1H- (t, J=8.8 Hz, 2H),
g3 B 4.59 (d, J=6.14 Hz,
2H), 4.19 (s, 3 H),
3.07 (t, J =8.8 Hz,
[0623] 2H).
(400 MHz, DMSO-d6) 6
12.16 - 12.95 (br s,
HN—P;.I 1H), 10.34 (s, 1H),
N 8.32 (s, 1H), 8.09 (s,
" 0 1H), 7.82-7.90 (m,
NS 3H), 7.79 (s, 1H), 7.75
b d, J=7.0 Hz, 1H), Rt =
N= O /&j , 7.66 - 7.76 (m, 1H), | 4.07min,
—N LIRS
42 b)LH s 7.52(dd, J=8.3, 7.5 | m/z466.1
Hz, 1H), 7.28 (t, J= | [M+H]*
N-(3-(((7-(1H-"H-4- 7.9 Hz, 1H), 7.09 (d, J | (Fi 13)
£)-2,3- =8 km it =17.5Hz, 1H), 6.66
[3,2-¢c|R-4-F)RE) (m, 1H), 4.69 (t, J =
TE)EL)-1-TA-1H- 8.8 Hz, 2H), 4.60 (d, J
"3 vik-4- 7 Bk = 6.1 Hz, 2H), 4.10
(s, 3H), 3.06(t, J=
9.0 Hz, 2H).
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CN 116600810 A 80/95 7T
(400 MHz, DMSO-d6) &
"C 12.77 (br's, 1H), 10.21
PN (s, 1H), 8.39-8.49
N (m, 1H), 8.24 (s,
LK 1H), 8.09 (s, 1H), 7.86
0 é -8.01 (m, 2H), 7.71-
Nij/lﬁ 7.86 (m, 3H), 7.67 Rt =
/'"'N — (m, J=7.89 Hz, 1H), | 3.36min,
43 —N 7.27 (t, J =7.89 Hz, m/z 523.0
K9 1H), 7.07 (m, 1H), [M+H]*
N-(3-(((7-(1H-tt -4~ 6.65 (t, J=6.14 Hz, (F#* 13)
£)-2,3-= F.ok b 1H), 4.69 (t, J=8.99
[3,2-¢] o -4- ) R ) Hz, 2H), 4.48 - 4.63
TR ER)-1-2-(=F (ois 4E}x 886 (8 T~
A EK) T K )1 H-%] w 8.77 Hz, 2H), 2.77 (br
5- 9 B s 2H), 2.20 (brs,
6H).
[0624] (400 MHz, DMSO-d6) &
N 10.21 (s, 1H), 8.46 (s,
g 1H), 8.27 (s, 1H), 8.14
Ne (s, 1H), 8.09 (s, 1H),
HN 7.98 (dd, J=9.0, 1.5
o b Hz, 1H), 7.78 - 7.89
N‘/;D)\H (m, 3H), 7.75 (s, -
N 1H), 7.60 - 7.70 (m, ]
d w4k | 1H), 7.27(t, J=7.9 AN,
44 N m/z 549.2
/ K10 | Hz, 1H), 7.07(d, J =
N-(3-(((7-(1H-#r-4- 7.5Hz, 1H), 6.65 (t, J II‘\‘I‘-I-HI"
X)-2,3-— &=k iF =6.1 Hz, 1H), 4.60 - oY 1)
[3,2-c] -4 ) & k) 4.70 (m, 3H), 4.59 (d,
FROXRD-1-(1-FE J=5.7Hz, 2H), 2.98-
YkoE-4- 2 )-1H-%5| -5- 3.16 (m, 5H), 2.37-
B 2.47 (m, 4H), 2.23
(dq, J=12.1, 3.5 Hz,
2H), 2.00 (brs, 2H).
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CN 116600810 A i BA B 81/95
HN=N (400 MHz, DMSO-d6) &
. 12.16 - 13.09 (br s,
PN 1H), 10.23 (s, 1H),
Na | 8.07 (s, 1H), 7.88 (br
HN S, ZH), 7083 (s’ 2“)'
7.73 - 7.77 (m, 1H), Rt =
0
7.64 (d, J=8.3 Hz, 3.19min,
Ng] & .

45 { N i 1H), 7.23-7.37 (m, m/z 481.2
- 2H), 7.09(d, J=17.5 [M+H]*
N-(3-(((7-(1H-wtt o -4- ..

, 2)' ;;4 o 8.1 Hz, 2H), 4.61 (d, J
' ?;' xz; 2 ;,;. ) =5.7 Hz, 2H), 4.38 (br
”34)@;:*' 6 s, 2H), 3.35-3.61 (m,
il wwf W-6- 2H), 3.01 - 3.24 (m,
f 4H), 2.89 (s, 3H).
(400 MHz, DMSO-d6) &
12.76 (br's, 1H) 10.23
[0625] " (s, 1H)8.44 (s, 1H)
g 8.22 -8.30 (m, 1H),
N 8.13 (s, 1H), 8.08 (s,
HN 1H), 7.97(d, J=8.8
0 b Hz, 1H), 7.85-7.90
N/ID)Lﬁ (m, 2H), 7.70 - 7.80
N Rt =
(I'I'I, ZH)s 7.67 (d’ J=
~ 3.40min,
N PiA4k | 7.9 Hz, 1H), 7.28(t, J
46 () m/z 565.2
o K12 =7.7 Hz, 1H), 7.08
[M+H]*
(d’ J=7.5Hz, IH), (z‘-* 13)
N-(3-(((7-(1H-vit-4- 4.73 (t, J=8.6 Hz,
X)-2,3-— Sk 2H), 4.58-4.68(d, J =
[3,2-¢|t32-4-F) RK) 6.1 Hz, 4H), 3.40 - 3.50
)R HK)-1-(2-Fo%k (brs, 4H), 3.09(t, J=
R T A)-1H-%|k-5-F 8.8 Hz, 2H), 2.80 (br
Bk s, 2H), 2.40 - 2.50 (br
S, ZH)’ 1.30' 1-50 (I'I'l,
2H).
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CN 116600810 A 82/95 T
HN-N (400 MHz, DMSO-d6) 5
Y ) 9.97 (s, 1H), 8.21 (s,
I 2H), 8.08 (s, 1H), 7.85
HN (s, 2H), 7.68 -7.76
o (m, 2H), 7.45-7.53 Rt =
HN(:@)L” F pigg | (™ . 710-726 | 321min,
47 (m, 3H), 6.68(t, J= | m/z485.1
N-5-(((7-(1H-serkd- | KIS Hy, 4686 3| (MeH])
A)-2.3-= Rk ot - 8.8 Hz, 2H), 4.56 | (F3 13)
[3,2-¢| R -4- ) RA&) d, J=6.1Hz, 2H),
T 2)-2-REK)- 4.03 (s, 2H), 2.96-3.18
1,2,3,4-v9 £t & -6- (m, 4H), 2.85(t, J =
7 W 5.9 Hz, 2H).
(400 MHz, DMSO-d6) &
13.30 (br s, 1H), 11.53
[0626] NN -11.63 (m, 1H), 10.85
% (s, 1H), 8.65 (brt, J =
O] . 6.0 Hz, 1H), 8.26 (s
) 1H), 8.07 (s, 2H), 8.02
o ,é (s, 1H), 7.88 (s, 1H),
N 7.78 (br d, J =8.3 Hz, -
}s H B 3.24min,
48 C” vk | 1H), 7.38(t, J=7.9 L s023
N-G-((-(Hortg. | K14 | Heo 1), 718 3= |
X£)-2.3- =& =% f 7.7 Hz, 1H), 4.98 (br 3 19)
6kl A3 t, J=9.1 Hz, 2H),
P )RR 5 (LB 4.74 (br dd, J=9.2,
AN 6.1 Hz, 4H), 3.34 -3.39
= (m, 2H), 3.25 (brt, J
=9.1 Hz, 2H), 3.04 -
3.16 (m, 2H), 1.85-
2.08 (m, 4H).
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CN 116600810 A 83/95 71
(400 MHz, DMSO-ds) &
HN=N 10.26 (s 1H), 8.13 (s»
N 1H), 8.08 (s, 1H), 8.03
@ 0 (s, 1H), 7.98(d, J=
Ne 7.5 Hz, 1H), 7.85 (s,
"N 2H), 7.72(s, 1H), 7.65 | Rt=
(o] L .
. ) [ ) - (s» 2H), 7.53-7.61 (m, | 3.06min,
49 | H Kis 1H), 7.28(t, J=7.9 | m/z 469.2
N-(S-(((?-(l“-%*—“- Hz, 1H), 7.09 (d, J= IN["‘HI+
£)-2.3-= Kk A 7.5 Hz, 1H), 6.61-6.76 | (F ik 13)
I3,2—c|%%-4-£)£‘£) (br S, IH); 4.69 (m,
?i)*—i)‘:"“;?& 2H)s 4.59 (d, J=6.1
M)?I‘)X?&& Hz, 2H)s 4.12 (brs,
[0627] 2H), 3.06 (m, 2H),
2.58 (br's, 6H).
HN—T (400 MHz, DMSO-d6) &
N 12.27 - 13.05 (br s,
e 1H), 10.33 (s, 1H),
o 8.05 (s, 1H), 7.76 - 7.97
Rt =
(m, 2H), 7.43-7.59
0 4.08min,
Q\)L ,é ¥4k | (m, 2H), 7.20-7.34
50 N m/z 426.1
_—y K16 (m, 7H), 6.93-7.07 B
N'(S'(((T'EIH' - (m, 1H), 4.65-4.87 ik 13
£)-23-= Kok (m, 2H), 4.56 (d, J= ( )
[3.2-]hR-4-2) RE) 6.1 Hz, 2H), 3.61 (s,
FTORH-2-FELR 2H), 2.90 - 3.19 (m,
- 2H).




i
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CN 116600810 A 84/95 7
(400 MHz, DMSO-d6) 5
13.31 (brs, 1H), 11.47
(brs, 1H), 10.60 (s,
HN-N 1H), 897 (d, J=2.2
N Hz, 1H), 8.64 (t, J=
A0
i 6.1 Hz, 1H), 8.24(d, J
HN = 1.8 Hz, 1H), 8.07
[o] ;\| (s> ZH)’ 8.02 (S) 1H), Rt =
mAuM . 7.85 (s, 1H), 7.69 (d, J | 3.03min,
51 syl ~83Hz, 1H), 7.37 | m/z 482.1
N-G-((7-(1H-#22-4- | K17
(t, J=7.9 Hz, 1H), [M+H]*
X)-2,3-— K kmit e
By, 7.15 (d, J=7.9 Hz, (Fik 13)
[ ?; X.i: 7 ;;g) 1H), 4.97 (t, J=9.2
5678)?.9&)-1-7 g.% Hz, 2H), 4.76 (d, J =
TR A 6.1 Hz, 2H), 4.32 - 4.58
3-FEBE
(m, 4H), 3.30-3.45
[0628] (m, 2H), 3.25(t, J=
9.2 Hz, 2H), 2.95(d, J
=4.4 Hz, 3 H).
N (400 MHz, DMSO-d6) 5
\\ 9.83 (s, 1H), 8.02 (s,
1H), 7.83 (s, 2 H),
z | Q 7.51 (s, 1H), 7.43 (br
NX d, J=8.1Hz, 1H),
Rt =
HN 7.18 (t, J =7.8 Hz,
0.41min,
52 0 F jE 4K 13 1D 706, 3=1.7 /z 364.3
)L Hz, 1H), 6.33(d, J= iz 568
N [M+H]*
N 7.9 Hz, 1H), 5.17- .
(F ik 6)
N-(3-(1-((7-(1 H-wth v - 5.26 (m, 1H), 4.68 (t,
4-%)-2.3-— &7k 3f J=9.0 Hz, 2H), 3.08
[3,2-c|oe-4- R ) B A) (t, J=28.9 Hz, 2H),
ZER)EX) LB 2.01 (s, 3H), 1.44 (d,
J=17.0 Hz, 3H).
[0629]  =Ejfifs53
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N—NH
{ s
n
N_.=
0630
[0630] )
-
N | H
. N
O

[0631] 3~ (((7- (AH-MEMe-4-5k) -2,3- WK [3,2-cIMEBE -4- ) 20 E) B L) -N- (it
WE -4 - Jk H k) 2R HE Pk fie (St 9153)

[0632] G [RI{AE3 (90mg,0.205mmol) ,1- (PUS-2H-MLME-2-F%) -4- (4,4,5,5- TQH AL -1,
3,2 AN -2-FE) - 1TH- I (114mg,0.410mmol) , W5 =49 (130mg,0.615mmol)
T THF (1ml) 17K (1mL) o SRR % ONVAR R KT 10min, SR JE AR (2- 3 2 A B
2,46 -=RAH-1,U PR [2- (2 =1, B 148 (TT) (24.18mg,0.031mmol) ,
P15 2N VRS A5 C R Th o FAKAE S AR K, FIDCMZE BUAS 2 19V &4 - it FTNaC17K
BN A a7 B 4%, B 2RI 18IS C18 - — S b ik Pk (i vk 4l i 15
S, F10-30% A% B (A: 7K/ Z.i595/5+0 .1 %HCOOH, B: £, )i /7K95/5+0. 1 % HCOOH)
FEEEVE I A 4273, 1AM HCL/K WAL 3 , 3 1188 , 15 2 h5 8L 542 (32mg) -
[0633]  LCMS (J514:6) :Rt=0.2Tmin,m/z 427.2[M+H]"

[0634]  'H NMR (400MHz ,DMSO-d6) 513.02-13.85 (br s,1H),9.53 (br s,1H) ,8.83(d,J=
6.6Hz,2H) ,8.53-8.73 (m,1H) ,7.99-8.16 (m,4H) ,7.85-7.98 (m,3H) ,7.62-7.64 (d,1H) ,
7.44-7.56 (m,1H) ,4.96 (t,J=9.2Hz,2H) ,4.83(d,J=6.1Hz,2H) ,4.73(d,J=5.7Hz,2H) ,
3.25(t,J=9.2Hz,2H) .

[0635]  sEjitifs] 54

(06361 i Fi] I 4+l % St 451 533 ABA 1 7 7%, b R (AR E AT & T 51 SE 5]
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CN 116600810 A % B B 86,/95 T
Ex 24 'H NMR LC-MS
(400 MHz, DMSO-d6)  12.28 -
— 12.93 (brs, 1H), 8.20(d, J=7.9
\
N Hz, 1H), 8.14 (s, 1H), 8.07 (s,
& O | 1H), 7.85(s, 2H), 7.80 (s, 1H),
' 7.65(d, J=7.5Hz, 1H), 7.46
HN Rt =
(d, J=7.5Hz, 1H), 7.17-7.39 g Saes
- min,
[0637] (m, 6H), 6.67 (t, J=5.9 Hz,
m/z 509.1

H
54 N
@\/ O’ 1H), 4.68 (t, J =8.8 Hz, 2H),
N o] [M+H]*

4.60 (d, J=5.7 Hz, 2H), 3.68 -
3-(((7-(1 H-steo-4- ) 385( - 3:2 . . - (F ik 13)
2,3—;&%%*[3,2—2]% . (m, ); . ( rs, ))

R-4-B)RE)FR)N(- | 4O 2, 285(d, =110

*gﬁi""&)*?&E Hz, ZH}! 2.09 (br S, ZH)’ 1.78
(d, J=10.5Hz, 2H), 1.50 - 1.68

(m, 2H)

[0638]  SLjitifsl 5541156
(06391 th AN e SE Rl 11O JEURE, A T T 21 T4k it 2% A LA R S ) 445 1y 237 20 S it 451
5515 ifi 9156 : YMC Cellulose-C 5um, Jfeflii#fi:30/70TPA(0.5%DEA) /CO,, #iL i 15mL/min,
120bar, #£if40°C o 73 B PR RAE N SLHE 1155 Oof B F 41) AN S 451156 O B S 449
2) .

[0640] | s34 kL) 'H NMR LC-MS F¥ LC




i BB

CN 116600810 A 87/95 BT
(400 MHz, d6-DMSO) 5
S 12.80 (s, 1H), 8.44 (t, J=
N\ 5.8 Hz, 1H), 8.09 (s,
N0 | 1H), 7.85-7.83 (m, 2H),
N 7.82-7.67 (m, 2H), 7.50-
;Ej 7.46 (m, 1H), 7.37(t J=| | Rt=8.62min
GJ\.,H 7.7 Hz, 1H), 6.71(t, J= _ &4
N 2.68min
I 6.1 Hz, 1H), 470(t, J= | ™ YMC
55 3-(((7-(1 H-tt -4~ 8.9 Hz, 2H), 4.62(d, J= P Cellulose-C
%)23-=Fokey | 00 Hzo 2H), 387 (dd, I gt 30/70 IPA
F32ec|brg. | =23 108 Hz, 1H), 3.46 Gk ) (0.1%DEA)/
R F )N | - 339 (s 1H), 3.29-3.23 CO:
(S 2z | (M 2H) 3.06 (t J =838
2PxEeem | N2 2H), 180-175 (m,
HBR A 1) 1H), 1.61(d, J=12.5
Hz, 1H), 1.49-1.41 (m,
[0641] 3H), 1.22-1.12 (m, 2H).
(400 MHz, d6-DMSO) 5
HN=N 12.80 (s, 1H), 8.44 (t, J =
V 5.8 Hz, 1H), 8.09 (s,
ANFO | 1H), 7.85-7.83 (m, 2H),
N 7.82-7.67 (m, 2H), 7.50- Rt =
. 7.46 (m, 1H), 7.37(t, J=| Rt= 10.10min
COK,H 7.7 Hz, 1H), 6.71(t, J= | 2.68min
’ 6.1 Hz, 1H), 4.70(t, J= | , m/z &4
56 3_(((?_(“{2&*_4_ 8.9 Hz, 2H), 4.62(d, J= | 434.0 YMC
£)-2.3-= Fkh 6.0 Hz, 2H), 3.87 (dd, J IM+H]™ | Cellulose-C
ks ol =2.3, 10.8 Hz, 1H), 3.45 | (F#%3) | 30/70 IPA
plppiiiragel -3.40 (m, 1H), 3.30-3.23 (0.1%DEA)/
(PRI (m, 22H}, 3.(::}“, J=8.8 CO:
Hz, 2H), 1.80-1.75 (m,
)T )% T 1H), 1.61(d, J=12.5
CRRIHIRE 2) Hz, 1H), 1.49-1.41 (m,
3H), 1.22-1.12 (m, 2H).
[0642]  sEjifs]57
[0643]  JDERA
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[0644]

[0645]  3- (((7-¥-2,3- —ZUKMEH[3,2-cImbuE -4-F%) 2 %) H L) -N- (5- 2- (ZH AR
3e) CEHE) WRKE - 2- 5%) 2K HE Ik f (R R)A5T7A)
[0646] ] [A]{£AD1 (400mg,1.15mmol) ,5- (2- ~ H k-2 3k £ 58 %) MEHE -2 - FE 4% (230mg ,
1.26mmol) FITBTU (440mg,1.37mmol) ZEDCM (12mL) {7 ¥ & il ADIPEA (0.60mL,
3.44mmol) - HF 1% [ VIR A E SR FE 18h. FR NN — & 5 I TBTU (369mg , 1. 15mmol) , ¥ 1%
RO FEA8h . FIDOMFR B 1% s MR A4 » K ZEBL . FIBRER 85+ A WUAE , i 8, A5k
451 , A3 B bR AL AP (380mg) -
[0647]  LCMS (J5i4:2) :Rt=1.46min,m/z 512.3/514.3[\M+H]"
[0648] JUIEB

Boc

Z\

N—
/

F—
N\ 7/ \
o

[0649]
HN

H

N N

L JJ
/N\/\O =z O

[0650]  4- (4- ((3- ((5- (2- (-HHFLEIE) A58 FH5) WRIE - 2- 56) G L H R oL ) - 5) &%)
2,3~ AR [3,2-cTMERE -7-F%) - 1H-nHEme - 1- B ER AT B (R [R1{A57B)

[0651]  [r) it < ) [A14A57A (100mg , 0. 195mmol) ,4- (4,4,5,5- PO H 3E-1,3,2- 4 44Hl1 44
Rk -2 - Hk) MEmE - 1- HHEG AT B (63mg» 0. 215mmol) AEK AR (95me 0. 293mmol) #£1,4-
M8 452 (3mL) AI7K (0. 3mL) AR AP AN LL, 17X (R BR8] &4 (1D 5
HHGEME 59 (16mg,0.0195mmol) , 1% e VR S P #4 , 7680 °C #ii bt 1ho ¥4 Hi% [ ViR
o, it Celite®# g JE , iRk 4 . (T HIIL 51 - Isolute® SCX- 2k, I 2N% [1MeOHIE X
Vel IR AETAE G5y, 13 2R 54 (81mg) -

[0652]  LCMS (J514:2) :Rt=1.50min,m/z 600.5[M+H]"

[0653] JDIEC
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N—NH

[0654] HN

[0655]  3- (((7- (AH-PHLMdE-4- %) -2,3- Wk J+[3,2-cImbmE -4-45) 2 3E) H L) -N- (5
(2- (CCHHEEIE) L&) MERE -2- %) TR B kI (S f9157)
[0656]  [r] 1 [A]4£57B (60 % ,80mg,0.080mmol) 7£ - F H 4 (2mL) H VA H NN =36 L2
(0.25mL,3.20mmol) , ¥ 1% [ NIR 5 )AL 2 iR A0 F12h K 1% S N R 5 Pk 4 &2 1, i#E4TMDAP
(Sunfire C18 3x50mm,3um 5 95%ACN/H20(10111M NH4C03) ,1.7mL/min,RT, %A /5 Luna
Phenyl-Hexyl 21.2x150mm,10um 5-60%MeOH/H,0+0.1%FA,20mL/min,RT) . 53 88 f)™
Yy, S H EE A (15mg) -
[0657]  LCMS (J51%:3) :Rt=1.98min,m/z 500 [M+H]"
[0658]  'H NMR (400MHz,DMSO-d6) 610.60 (s,1H) ,8.18(s,1H) ,8.12-8.08 (m,3H) ,7.99(s,
1H) ,7.90-7.85 (m,3H) ,7.54(d,J=7.7THz,1H) ,7.50(dd,J=3.1,9.2Hz,1H) ,7.42(¢t,]=
7.7Hz,1H) ,6.75-6.70 (m,1H) ,4.71 (t,J=8.9Hz,2H) ,4.66(d,J=5.9Hz,2H) ,4.14 (t,]=
5.7Hz,2H) ,3.07(t,J=8.8Hz,2H) ,2.66 (t,J=5.8Hz,2H) ,2.25(s,6H) .
[0659]  sEjtafs|A

/=N

[0660]

ZT

Q
[0661]  N-HIJE-3- (((7- (WEmME-5-3%) -2,3- ARG H[3,2-cmbiE -4- F5) & Hk) B L) 7%
I (SE it f51A)
[0662] ¥ S A H A AEL (29mg,0.08mmol) ,5- (= T JEH 4 ke L) MEMe (33mg,
0.09mmol) , P4 (=KL f#) #Y (0) (4.6mg,0.004mmol) FAMEWY -2 - H EZ 4 (1) (1.5me,
0.008mmol) 7£ M4z (5mL) = IR A 4L 150 °C AL vtk BB 5 d i 1h . FIMe OHFS BR1% S M
S 3@ T Isolute® SCX-2k:, FMeOH, 28 J5 I 2MHH B 5 Ve M « 2025 VR A % VA i » et
MDAP4E {7k ¥ (Sunfire ZJiEH 560, Sunfire C1819x150mm, 101m,5-60% & /i /H,0
(10mM NH,CO,) ,20mL/min,RT) , 73 2|2 H)¥) (7. 8me) -
[0663]  LCMS (J514:3) :Rt=2.29min,m/z 367.0[M+H]"
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[0664]  'H NMR (400MHz ,DMSO-d6) 58.96 (s, 1H) ,8.45-8.35(m, 1H) ,8.16 (s, 1H) ,8.15(d,]J
=0.7Hz,1H) ,7.83-7.80(m,1H) ,7.68-7.66 (m,1H) ,7.49-7.46 (m,1H) ,7.41-7.36 (m,1H) ,
7.11-7.06(m,1H) ,4.77(t,J=8.9Hz,2H) ,4.65(d,J=6.0Hz,2H) ,3.10(t,J=8.9Hz,2H) ,
2.78(d,J=4.5Hz,3H) .

[0665]  =Ljitif5B

/:N
Oz

[0666]

[0667] N-HIJE-3- (((7- (HEmME-5-3%) -2,3- A IRMEH-[3,2-c]mbiE -4- F5) & Hk) B L) 7%
FH i (St f51B)
[0668]  FIGE S L5 R [4AEL (7T5mg,0.21mmol) ,5- (4,4,5,5- PUH 3E-1,3,2- S 414434
R -2 - H%) EEME (48mg, 0. 25mmol) , PU (=4 B%) 4 (0) (24mg,0.021mmol) F1fik fiR 4
(0.20g,0.62mmol) fEDMF (4mL) F17K (0.4mL)  FVE AR, 42100 °C I #418h . i it
Celite®id i€ 1% S MR 5, B R46 , 8 i MDAP4E 1L 5% 424 (Luna  Phenyl-Hexy13x50mm,
3um 5-95%MeOH/H,0(0.1%FA) ,1.7mL/min,RT) , 5 214 (13. 4mg) -
[0669]  LCMS (J5i%3) :Rt=2.16min,m/z 351.0[M+H]"
[0670]  'H NMR (400MHz ,DMSO-d6) 58.43-8.38 (m,1H) ,8.33(s,1H) ,8.13(s,1H) ,7.82 (s,
1H) ,7.68(ddd,J=1.5,1.5,8.0Hz,1H) ,7.47(d,J=7.9Hz,1H) ,7.39 (t,J=7.7Hz,1H) ,
7.18(s,1H,) ,7.12(t,J=6.1Hz,1H) ,4.78(t,J=9.0Hz,2H) ,4.67(d,J=6.0Hz,2H) ,3.09
(t,J=8.9Hz,2H) ,2.78(d,J=4.5Hz,3H) .
[0671]  sEjtfyIC
[0672]  JDERA
Br
Z 0]

Na
[0673] HN

[0674]  N-"RH-7--2,3- 2RI H[3,2-cJIEHE -4 - Jik (R[] {£CA)

(06751 {41 115 5 A AP (RIS CLSRALA Y g 2 , 38 st T 2K H i 5 A3 - L 2 HH R Y i K
ifil] & HH [ {ACA.

[0676]  LCMS (J5i%16) :Rt=1.5Tmin,m/z 305.1/307.1[M+H]"
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[0677) 3B
N—NH

[0678]

[0679]  N-FHL-7- (1H-PHEME-4-3L) -2, 3- S KM IF[3,2- c1ntkiE - 4- i (SEHf1C)

[0680] i< B [A] {4CA (50mg , 0. 164mmol) ,4- (4,4,5,5-PUHKE-1,3,2- 4K Z4Al1 4434
IRbE -2 5E) ML - 1- HER LT BS (58mg,0.197mmol) , [1,17 - X (AR ML) - % 8k] =&
1 (I1) 5DCMI E 4 (14mg,0.0164mmol) , ik R %6 (53mg,0.164mmol) 7£1,4 - &L
(1.5mL) F17K (0. 15mL) 1 FIVE A H7E90 C A FA20h. AN 434~ (4,4,5,5- PO H 3E-1,3,2
AR R IR R b - 2 - k) e - 1 - HEERCT IR (58mg 0. 197mmol) 5 [1,17 - R (IR KAL)
TR CE A (ID 5 EH M ESY) (14mg,0.0164mmol ) AN R4 (53me, 0. 164mmol) ,
KR ARG EA A 2h VIR G Hsolute® SCX- 243, FIDCM, 4R J5 FMeOHYE:
o, 88 J5 FIMeOH/NH, 2NV /™4, K25 W 4 . i i MDAPAi{L 5k R ¥ (Sunfire C18
19x150mm, 10um 20-80% ACN/H,0 (10mM NH,CO,) ,20mL/min,RT) , #3514 (10. 74me) -
[0681]  LCMS (J73%:3)RT=2.59min,m/z 293.3[\MH]"

[0682]  'H NMR (400MHz ,DMSO-d6) 512.79 (s,1H) ,8.09 (s, 1H) ,7.91 (s,1H) ,7.83(s,1H) ,
7.36-7.27(m,4H) ,7.20(tt,J=1.7,7.1Hz,1H) ,6.67-6.62 (m,1H) ,4.70(t,J=8.9Hz,2H) ,
4.59(d,J—6.0Hz,2H),3.05(t,J=8.9Hz,2H)a

[0683] A& G 25 B iE 1t

[0684]  fA& AR 14 I % H# IAROCK 1 FIROCK2

[(0685]  (JjikA)

[0686] A& BAIAL. 75 P4 il Rho i i 7 4 AT 28014 vl LA FHADP - Gl o3 1| &% (Promega) 1t
% 40mM Tris pH7.5,20mM MgCl, 0.1mg/mL BSA,50uM DTTAI2. 5uMAJE A (R it
) B 1oL 5 72 A I 5E oK A S A % R AEDMS O, (i 75 DMS O ) £ 28 ¥ B AE AR 52 Ay
1% - 3 L/ B Y125 CHEAT A4 5 ) (2ul) FRho ¥ B 18K 2 (4ul) B 5 HiR & 30min.
I8 T S NATP (4ul) J33h [N, A8 7500 52 AR ATP Y S 8 9R B N 10uM. I8 & 170N s, N 101l
ADP-Glowl7f, Fiiit & 4573 85 » I 20uL FERAS ) 2% P , KR -5 W R B 3070 B fEO6 1
T R & % S T o X B A A S A I FLALRR , A8 FHAS S I g ] LI e ¥ 5% - LA
Fol & - BRI 57 HAEA S PR AN IR B R SO PR H0 ) 1 e IC, , (B
50 %6 Big v 1 BT 75 AL 5 IR ) A A W AR R 2R B STEAU5 R BUR 40 5 21 %6 #11 Xf Log 10
b W B 1 o, I B KA [ E 100 %, B /ME L E 0% A T i E KL, ff
Cheng-Prusoff )5 £ (Ki=1IC,,/ (1+[S]/Km) .

[0687]  fA& AR 14 I % H# IAROCK 1 FIROCK2

(06881  (J;i4B)
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[0689] A& BAIAL 75 P4 il Rho i i 7 4 AT 2801 1T LA FHADP - G1loif 71| &% (Promega) 1
“A40mM Tris pH7.5,20mM MgCl, 0.1mg/mL BSA,50uM DTTHI2.5SuMAKIEA (R AR Bl 1k
B ) 100l 5 72 R 52 KAk A i R AEDMS O A, i 79 DMS O FF) B 29K B LE AR 5E R Ay
1% . /I8 8 325 C AT 4 54 (2uL) ARho P A 1542 (4ul) B 15 i § 30min.
JE I VS INATP (4uL) J5 8 SO, 1500 7 HATP ) B 289K N 200uM. 76 1/NHR & J5 TN 101
L ADP-Glowl#, J H F&id 4573 #hiR & J5 , I 20uL B b i 22 i, B iZ IR S R &
0738  fE &6 EME R ICAE 7 X BE (AN B A5 P ) I 5 FLAL R, 4 L AS TS B 1 ] 5
?LuﬂJ*'“'%'— LA & - [ S R 54, FR A0 B D BN IR B TR T S 0 0 1 400
il o A T #i17E IC, , (F1150 % B PR BT 7% B AL S iR BE) L A8 T B AT vl AR REZR I ST AU 150 KL
LG 2 % H] S5 1og, AR S RBI I, H4G S KA & 9100 % , F=/IME [ 5E 0% .
N T €K , i FlCheng - Prusof £ /7 #2 (Ki=1C, / (1+[S]/Km) .
(06901  F 7 vAARN ] JriEBIRAS KA /2 U1
[0691] AR WAL G458 9 b [RRP A o IS T-500nM K1 4R -
[0692] St 9 i) &5 M P 25 AR T R IR AL, JE s ATE TR .
[0693]  PRAMAAHM i P il 5E ffh ik
[0694] 7<% BAIAL G 44 I PKAVE P (A 2t 1T BAE FIADP - Gloid ) & (Promega) fE £ 1%
40mM Tris pH 7.5,20mM MgCl,,0.1mg/mL BSA,50uM DTTHI260uMAk/iK# (Kemptide) fJ10u
LI 5E 720 I 5E 4 A0 5 ) R AEDMSOH , A 13 DMSO 1) i A8 R BELE AR M E A1 % BTl K
N/ T B BIE25 CHEAT AL G ) ATPKARS (6ul) V& 75 11 & 30min. i i ¥ IIATP (4ul) 250
JNE A 450 52 FRATP ) B 249K 5 N 10uM. 7£30miniR & J& » 100l ADP-Gloif7, - L/
225 1/NHIR B 5 NN 20u LSl A 0 22 v i, HER i IR G R B 4570 b AL T R
BRNAG T I A S-S0 0 52 FLALRL , 18 AN A B i 3 2 FL I E 5 5. AR &
BN A 51, HAEA S P BN IR T T SO PR B O T #E IC, , (G
50 %6 Wi PR B 7 B S IR ) L A B W AR R R B STEAU G K 2R & 2 % H1H] S 1og
AR G RN K i KA 8 58 100 % , s /IME B2 N0 % N T e KifE , i
Cheng-Prusoff )5 £ (Ki=1IC,,/ (1+[S]/Km) .
[0695]  PKAF A #0175 1 LA AH X+ ROCK2 Y ik 328 P Ll 2841 7% - 38 i B PKA A K 3 8 % LA
ROCK2 /K {i (J7i4B) vH 5L ik % L Z8PKA/ROCK2 , AR i AEF 17,
[0696]  #1.
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e X Fik A Fik B Ki PKA/ROCK2
%% | ROCK1 | ROCK2 | ROCK1 | ROCK 2 o
1 +++ +4++ ol
2 ++ +4++ adde
3 ++ - ke
4+ ++ ++
5 ++ ++ el
6 ++ ++ b
7 + +++
8 ++ +++ bk
9 ++ 4t
10 +++ +++ et
11 +++ +++ ok
[0697] 12 ++ et ek
13 ++ e
14 +++ +++
15 ++-+ +++ ++-+ +4+ bt
16 +++ +++ +++ +++ ek
17 =+ +++
18 e e
19 +++ +++
20 et e
21 5+ +++
22 +++ R
23 +++ +++
24 +++ e
25 e +++
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26 =i +++
27 +++ +++
28 +++ =+ =+ +4+ e
29 ++ +++
30 +++ ++
31 +++ +++ Fdkk
32 +++ +++ ek
33 +++ +++ ++-+ +++ adede
34 +++ +++ +++ + bt dedede
35 +++ ++
36 +++ +++
37 +++ +++
38 +++ +++

[0698] 39 +++ +++
40 +4+ =+
41 + ot
42 ++ +++
43 +++ +++ +++ +++
44 +++ +++ +++ +++
45 +++ +++ 4+ +++
46 +++ +++ +++ +4++
47 +++ +++
48 +++ +++ +++ +++
49 +++ +++
50 ++ ++
51 +++ +++
52 ++ RS
35 +++ +++
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54 +++ +++

55 +++ +++ &%

56 +++ LI vk
[0699] 57 Tt gadads .

A + +

B + ++ dekek

C + . -
[0700]  FLe ik A A A AR 4 R ROCK 1 FTROCK 7]l 54 48 355 k0 2 AR LA TR 43 3%
PREREAT 202K

[0701]  +++:Ki<3nM

[0702]  ++:3<Ki==30nM

[0703]  +:Ki>30nM

[0704] A& VAR & 04 B 7R 42 /0 FFROCK2 AU K 1 8 25+ B AIK 1 30nM, flik B 4245+
BRAS - 3nM ;X6 5 R () A RS 3 e AIG T 30nM, 3k B 4545 1 5K+ 3nM. A R B AL &
Lt e B AFTBEE A5 R4 .

(07051 bk, A% & BA A e 6 &5 4 ZR B HE AE X T PRARY 2 25 e 2 1k A R BRI S W 4E
ROCK 2% 3 M A0 X T PRA S T I M A 2 /05 6% , LIk ST 3R F 1065 . Sz, A R A RI{L
AL L I CHE B AT e R .

[0706] R4 LA T 7 b itE , #PKAXTROCK2 [F] A A4 A #P it v 14 (K ) FI L 28 m 5 5 AR e 4%
PEXH S AT 70 2

[0707] sk [LZE =10

[0708] sk 5<[LE <10

[0709]  *:lL# <=5
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