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MALT-1 MODULATORS
TECHNICAL FIELD

The present disclosure relates to novel compounds capable of modulating MALT-1 proteolytic
and/or autoproteolytic activity. Such proteolytic and/or autoproteolytic activity may be inhibited by
the compounds described herein. The present invention further describes the synthesis of the
compounds and their uses as medicaments in diseases or disorders where MALT-1 modulation

may be beneficial.

BACKGROUND

The involvement of the paracaspase, MALT-1 (also referred to as Mucosa-Associated Lymphoid
Tissue Lymphoma Translocation Protein-1), in influencing immune responses is described for
example in Jaworski et al., (2016), Cell Mol Life Science, 73, 459-473 and Demeyer et al., (2016),
Trends Mol. Med., 22:135-150.

MALT-1 is the active subunit of the CBM protein complex which is formed upon activation of cell
surface receptors with immune receptor tyrosine-based activation motifs (ITAMs), including the
B-cell and T-cell receptors. The CBM complex consists of three proteins or subunits: CARD 11
(Caspase Recruitment Domain Family Member 11; membrane-associated guanylate kinase-like
domain-containing protein 1), BCL10 (B-cell CLL/Lymphoma 10) and MALT-1. MALT-1 has an
essential role in NF-kB signalling through both scaffolding and protease functions. Following
activation, Malt1 acts as a scaffold in the CBM complex to recruit TRAF6 which in turn leads to
the recruitment and activation of IkK (I-kappaB kinase) and the degradation of IkB NF-kB inhibitor,
IkB. Further, MALT-1 affects NFkB signalling by its function as a cysteine protease which cleaves
and thereby deactivates negative regulators of NFkB signalling, such as RelB, A20 or CYLD
(Jaworski et al., (2016), Cell Mol Life Science, 73, 459-473). In addition to its role in NF-kB
signalling, MALT1 protease cleaves the endoribonucleases Regnase-1 and Roquin, and
increases the stability of mRNAs in activated T-cells (Meininger and Krappmann Biol. Chem.
2016; 397(12): 1315-1333).

As MALT-1 is a key mediator of the NFkB signalling pathway, the inventors consider that it may
be a useful drug target for many diseases or disorders. Diseases or disorders which may benefit
from MALT-1 modulation are, for example, autoimmune disorders and inflammatory diseases,
such as rheumatoid arthritis, multiple sclerosis, psoriasis, Sjogren's syndrome and systemic
lupus erythematosus or vasculitic conditions, cancers of hematopoietic origin or solid tumors,
including chronic myelogenous leukemia, myeloid leukemia, non-Hodgkin lymphoma and other

B cell lymphomas.
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To date, only a few compounds have been proposed to modulate MALT-1: for example,
WO2017/081641, WO2015/181747 and WO2018/119036 describe pyrazolo pyrimidine and
pyrazolo derivatives that may be capable of modulating MALT-1. WO2020/111087 describes
MALT-1 inhibitors that include a urea core scaffold. A summary is provided in the following
reivew: Isabel Hamp, Thomas J. O’Neill, Oliver Plettenburg & Daniel Krappmann (2021) A patent
review of MALT1 inhibitors (2013-present), Expert Opinion on Therapeutic Patents.

To date there is no effective and approved medical treatment available which is based on the
inhibition of MALT-1.

The present invention has been devised with the above observations in mind.

SUMMARY OF THE INVENTION

In one aspect of the invention there is provided a compound of formula (l):

RS
|
2 X Q. 4
RL E@T "
\%
R3
o,
or a pharmaceutically acceptable salt, solvate, prodrug, or pharmaceutically active metabolite
thereof, or combinations thereof, wherein:

Qis N or CR?, where R? is selected from hydrogen, OH, alkyl, alkoxy;

X, Y and Z are each selected independently from N or CR®, where R" is selected from
hydrogen, alkoxy, alkyl, halo alkyl, halogen;

V is selected from the group consisting of: CO, SO and SOz;

R' is selected from the group consisting of: alkyl, alkenyl, alkynyl, hydroxyalkyl, alkoxy,
cycloalkyl, a 4-7 membered saturated or unsaturated heterocyclic ring having heteroatoms
selected from N, S and O optionally substituted with hydroxyl, nitrile, oxo, amino, aminoalkyl
and/or dioxo, sulfonyl, sulfoxide, sulfoximine, alkyl sulfonyl, alkyl sulfoxide, cycloalkyl sulfonyl,
cycloalkyl sulfoxide, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl; or one of the following

structures:
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where each of the afore-mentioned hydrocarbon groups may be further substituted by one or
more residues independently selected from halogen, hydroxyl, nitrile or C1-4-alkoxy groups;

R? is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, or C1-3
haloalkyl; or

R' and R? together form a 4-7 membered ring; particularly a 5-6 membered heterocyclic
ring having a further heteroatom selected from N, or O, which is optionally substituted with oxo,
amino, aminoalkyl , sulfoxide, sulfoxide imine, sulfonyl, alkyl sulfoxide, sulfoximine, alkyl sulfonyl,
cycloalkyl sulfoxide, cycloalkyl sulfonyl, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl;

R3 is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, or C1-3
haloalkyl; or

R* and RS are each independently selected from the group consisting of: hydrogen, C1-
3 alkyl, pyridinyl, phenyl, pyrazidinyl or pyrimidinyl, optionally wherein the pyridinyl, phenyl,
pyrazidinyl or pyrimidinyl is fused with a pyrrolyl, phenyl, pyrimidinyl, pyrazidinyl, imidazolyl,
triazolyl, pyrazolyl, pyridinyl, quinolinyl, isoquinolinyl, quinazolinyl, which may be optionally
substituted with C1-3 alkyl, C1-3 alkoxy, cyano, amine, difluoromethyl or halogen; or

R* and R?® together with the Q to which they attach form a non-aromatic heterocyclic 4-
8 membered ring containing at least one heteroatom, particularly nitrogen, and optionally an
additional heteroatom such as nitrogen or oxygen; and wherein the ring is fused with phenyl,
pyridinyl, pyrazidinyl, pyrimidinyl which may be optionally substituted with halogen, nitrile, methyl,
methoxy, difluoromethyl, aminyl, or trifluoromethyl, pyrazidinyl or pyrimidinyl, wherein the phenyl,
pyridinyl, pyrazidinyl or pyrimidinyl is optionally fused with a further heterocyclic 5- or 6-
membered, which is optionally substituted with 1 to 3 groups selected from the group consisting
of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, pyrrolyl, imidazolyl, triazolyl, nitro, cyano, hydroxyl or
halogen; or

R*and R® together with the Q to which they attach form one of the following structures:
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M, R and A are selected independently from the group consisting of: N, S or C,

,or

preferably M and R are selected independently from the group consisting of: N, Sor C and A is
C;
5 U is selected from the group consisting of: N, or CR®, wherein R® is selected from
hydrogen, halogen or alkyl;
R® and R® are independently selected from the group consisting of: hydrogen, halogen
C1-3 alkyl, C1-3 alkoxyl, C1-3 alkyl alkoxy, hydroxyl, alkyl hydroxyl, amino alkyl, C1-3 alkyl amino
alkyl ,tertiary aminyl, cyclic aminyl , spirocyclic aminyl, C1-2 alkyl-4-6 saturated heterocyclic
10 aminyl, C0-2 alkyl oxetane, C0-2 alkyl oxolane, C0-2 alkyl azetidinyl or C0-2 alkyl pyrrolidinyl,
C1-3 carboxyl, C1-3 haloalkyl, methylacetyl (OAc) or ethanoate;
alternatively, R® and R® together form a C3-5 membered saturated ring or C4-5
membered saturated heterocycle ring containing oxygen,;
R’ is selected from the group consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, nitro,
15 cyano, SMe, SOMe, SO:Me, pyrrolyl, imidazolyl, triazolyl, or halogen,; and
R® and R® are each independently selected from the group consisting of: hydrogen, C1-

3 alkyl, C1-3 alkoxyl, hydroxyl, C1-3 hydroxyalkyl or halogen.

In embodiments, where RS is hydrogen or methyl, R* may be selected from one of the following

20 structures:

R10 Rio
g ‘ol
RY Q I
Sy o,
RS . R® :

M, R and A are selected independently from the group consisting of: N, S or C;

, 0

wherein

25 U is selected from the group consisting of: N, S or CR®, wherein R® is selected from
hydrogen, halogen or alkyl; suitably at least two of X, Y and Z are C;
R" is selected from the group consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, nitro,
cyano, SMe, SOMe, SO:2Me, pyrrolyl, imidazolyl, triazolyl, or halogen;

6
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R® and R® are each independently selected from the group consisting of: hydrogen, C1-
3 alkyl, C1-3 alkoxyl, hydroxyl, C1-3 hydroxyalkyl or halogen; and

R is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, C1-3
hydroxy alkyl, halogen, amide, C3-5 membered saturated ring or C4-5 membered saturated

heterocycle ring.

In another aspect there is provided a compound selected from the group of compounds shown
in Table 1. In embodiments, the compound may be selected from the group of compounds of
Table 1 having an IC50 against Malt-1 < 250 nM, < 200 nM, < 150 nM, < 100 nM, < 50 nM, or <
25 nM. In other aspects and embodiments, the compound may be selected from any one of the
compounds of Examples 1 to 295.

In another aspect the invention provides a pharmaceutical composition comprising a compound

according to this disclosure.

In yet another aspect there is provided a method of treating or preventing autoimmune disorder,
inflammatory disease, cancer and/or oncologic disease (particularly autoimmune disorders and
inflammatory diseases) in a subject in need thereof, the method comprising administering to the
subject an effective amount of the compound or pharmaceutical composition according to this
disclosure.

In another aspect there is provided a compound according to this disclosure, or the
pharmaceutical composition according to this disclosure for use in the treatment of autoimmune
disorders and/or inflammatory diseases and/or oncologic disease and/or cancers. For example,
for use in treating a disorder or disease selected from the group consisting of: rheumatoid
arthritis, multiple sclerosis, psoriasis, Sjogren's syndrome and systemic lupus erythematosus or
vasculitic conditions, cancers of hematopoietic origin or solid tumors, including chronic

myelogenous leukemia, myeloid leukemia, non- Hodgkin lymphoma and other B cell ymphomas.

Within the scope of this disclosure it is expressly intended that the various aspects, embodiments,
examples and alternatives set out in the preceding paragraphs, in the claims and/or in the
following description and drawings, and in particular the individual features thereof, may be taken
independently or in any combination. That is, all embodiments and/or features of any embodiment
can be combined in any way and/or combination, unless such features are incompatible. More
particularly, it is specifically intended that any embodiment of any aspect may form an
embodiment of any other aspect, and all such combinations are encompassed within the scope

of the invention. The applicant reserves the right to change any originally filed claim or file any
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new claim accordingly, including the right to amend any originally filed claim to depend from

and/or incorporate any feature of any other claim although not originally claimed in that manner.

DETAILED DESCRIPTION

Described herein are compounds and compositions (e.g. organic molecules, research tools,
pharmaceutical formulations and therapeutics); uses for the compounds and compositions of the
disclosure (in vitro and in vivo); as well as corresponding methods, whether diagnostic,
therapeutic or for research applications. The chemical synthesis and biological testing of the
compounds of the disclosure are also described. Beneficially, the compounds, compositions,
uses and methods have utility in research towards and/or the treatment of diseases or disorders
in animals, such as humans. Diseases or disorders which may benefit from MALT-1 modulation
include, for example, autoimmune disorder, inflammatory disease, cancer and/or oncologic
disease, such as rheumatoid arthritis, multiple sclerosis, psoriasis, Sjogren's syndrome and
systemic lupus erythematosus or vasculitic conditions, cancers of hematopoietic origin or solid
tumors, including chronic myelogenous leukemia, myeloid leukemia, non-Hodgkin lymphoma and

other B cell ymphomas.

However, the compounds may also or alternatively be useful as lead molecules for the selection,
screening and development of further derivatives that may have one or more improved beneficial
drug property, as desired. Such further selection and screening may be carried out using the
proprietary computational evolutionary algorithm described e.g. in the Applicant’'s earlier
published patent application WO 2011/061548, which is hereby incorporated by reference in its

entirety.

The disclosure also encompasses salts, solvates and functional derivatives of the compounds
described herein. These compounds may be useful in the treatment of diseases or disorders
which may benefit from MALT-1 modulation, such as the autoimmune disorders, inflammatory

diseases, cancers and/or oncologic diseases identified herein.

Unless defined otherwise, all technical and scientific terms used herein have the same meaning
as commonly understood by one of ordinary skill in the art (e.g. in organic, physical or theoretical

chemistry; biochemistry and molecular biology).

Unless otherwise indicated, the practice of the present invention employs conventional

techniques in chemistry and chemical methods, biochemistry, molecular biology, pharmaceutical

formulation, and delivery and treatment regimens for patients, which are within the capabilities of

a person of ordinary skill in the art. Such techniques are also described in the literature cited
8
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herein. All documents cited in this disclosure are herein incorporated by reference in their

entirety.

Prior to setting forth the detailed description of the invention, a number of definitions are provided

that will assist in the understanding of the disclosure.

In accordance with this disclosure, the terms 'molecule' or 'molecules’ are used interchangeably
with the terms 'compound' or ‘compounds’, and sometimes the term 'chemical structure'. The
term 'drug' is typically used in the context of a pharmaceutical, pharmaceutical composition,
medicament or the like, which has a known or predicted physiological or in vifro activity of medical
significance; but such characteristics and qualities are not excluded in a molecule or compound
of the disclosure. The term 'drug' is therefore used interchangeably with the alternative terms and
phrases ‘therapeutic (agent)’, 'pharmaceutical (agent)’, and 'active (agent)'. Therapeutics
according to the disclosure also encompass compositions and pharmaceutical formulations

comprising the compounds of the disclosure.

The term “compound,” as used herein is meant to include all sterecisomers, geometric isomers,
tautomers, and isotopically enriched variants of the structures depicted. Compounds herein
identified by name or structure as one particular tautomeric form are intended to include other
tautomeric forms unless otherwise specified. The term “tautomer,” as used herein refers to
compounds whose structures differ markedly in arrangement of atoms, but which exist in easy
and rapid equilibrium, and it is to be understood that compounds provided herein may be depicted
as different tautomers, and when compounds have tautomeric forms, all tautomeric forms are
intended to be within the scope of the disclosure, and the naming of the compounds does not

exclude any tautomer.

It will be appreciated that certain compounds provided herein may contain one or more centers
of asymmetry and may therefore be prepared and isolated in a mixture of isomers such as a

racemic mixture, or in an enantiomerically pure form.

Compounds provided herein may also contain unnatural proportions of atomic isotopes at one or
more of the atoms that constitute such compounds. That is, an atom, in particular when
mentioned in relation to a compound according to Formula (I) or (ll), comprises all isotopes and
isotopic mixtures of that atom, either naturally occurring or synthetically produced, either with
natural abundance or in an isotopically enriched form. For example, when hydrogen is mentioned,
it is understood to refer to 'H, 2H, ®H or mixtures thereof; when carbon is mentioned, it is

understood to refer to ''C, '2C, "*C, "*C or mixtures thereof; when nitrogen is mentioned, it is

9
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understood to refer to "*N, "N, "N or mixtures thereof; when oxygen is mentioned, it is
understood to refer to '*0, 150, 10, 170, 80 or mixtures thereof; and when fluoro is mentioned,
it is understood to refer to '®F, '°F or mixtures thereof; unless expressly noted otherwise. For
example, in deuteroalkyl and deuteroalkoxy groups, where one or more hydrogen atoms are
specifically replaced with deuterium (?H). As some of the aforementioned isotopes are
radioactive, the compounds provided herein therefore also comprise compounds with one or
more isotopes of one or more atoms, and mixtures thereof, including radioactive compounds,
wherein one or more non-radioactive atoms has been replaced by one of its radioactive enriched
isotopes. Radiolabeled compounds are useful as therapeutic agents, e.g., cancer therapeutic
agents, research reagents, e.g., assay reagents, and diagnostic agents, e.g., in vivo imaging
agents. All isotopic variations of the compounds provided herein, whether radioactive or not, are

intended to be encompassed within the scope of the present disclosure.

Prodrugs and solvates of the compounds of the disclosure are also encompassed within the
scope of the disclosure. The term 'prodrug' means a compound (e.g. a drug precursor) that is
transformed in vivo to yield a compound of the disclosure or a pharmaceutically acceptable
salt, solvate or ester of the compound. The transformation may occur by various
mechanisms (e.g. by metabolic or chemical processes), such as by hydrolysis of a
hydrolysable bond, e.g. in blood (see Higuchi & Stella (1987), "Pro-drugs as Novel Delivery
Systems", vol. 14 of the A.C.S. Symposium Series; (1987), "Bioreversible Carriers in Drug
Design", Roche, ed., American Pharmaceutical Association and Pergamon Press). The
compositions and medicaments of the disclosure therefore may comprise prodrugs of the
compounds of the disclosure. In some aspects and embodiments the compounds of the
disclosure are themselves prodrugs which may be metabolised in vivo to give the therapeutically
effective compound. For example, a sulfoxide prodrug may be metabolized in vivo to the
therapeutically active sulfone (see Basarab G.S. ef al., (2008), Bioorg Med Chem Lett,
18(16),4716-4722; Gibhard L. et al., (2008), Antimicrobial Agents and Chemotherapy,
62(12),00261-18).

In the context of the present disclosure, the terms 'individual', 'subject’, or 'patient' are used
interchangeably to indicate an animal that may be suffering from a medical (pathological)
condition and may be responsive to a molecule, pharmaceutical drug, medical treatment or
therapeutic treatment regimen of the disclosure. The animal is suitably a mammal, such as a

human, cow, sheep, pig, dog, cat, bat, mouse or rat. In particular, the subject may be a human.

As used herein, terms “treat” or “treatment” refer to therapeutic or palliative measures. Beneficial

or desired clinical results include, but are not limited to, alleviation, in whole or in part, of

10



10

15

20

25

30

35

WO 2022/106857 PCT/GB2021/053031

symptoms associated with a disease or disorder or condition, diminishment of the extent of
disease, stabilized (i.e., not worsening) state of disease, delay or slowing of disease progression,
amelioration or palliation of the disease state (e.g., one or more symptoms of the disease), and
remission (whether partial or total), whether detectable or undetectable. "Treatment" can also

mean prolonging survival as compared to expected survival if not receiving treatment

The term "preventing” as used herein means the prevention of the onset, recurrence or spread,

in whole or in part, of the disease or condition as described herein, or a symptom thereof.

The term “halo” refers to one of the halogens, group 17 of the periodic table. In particular, the
term refers to fluorine, chlorine, bromine and iodine. Preferably, the term refers to fluorine or

chlorine.

The term ‘alkyl’ refers to a monovalent, optionally substituted, saturated aliphatic hydrocarbon
radical. Any number of carbon atoms may be present, but typically the number of carbon atoms
in the alkyl group may be from 1 to about 20, from 1 to about 12, from 1 to about 6 or from 1 to
about 4. Usefully, the number of carbon atoms is indicated, for example, a C1-12 alkyl (or C1.12
alkyl) refers to any alkyl group containing 1 to 12 carbon atoms in the chain. An alkyl group may
be a straight chain (i.e. linear), branched chain, or cyclic. ‘Lower alkyl’ refers to an alkyl of 1 to 6
carbon atoms in the chain, and may have from 1 to 4 carbon atoms, or 1 to 2 carbon atoms.
Thus, representative examples of lower alkyl radicals include methyl, ethyl, n-propyl, n-butyl, n-
pentyl, n-hexyl, isopropyl, isobutyl, isopentyl, amyl (CsH11), sec-butyl, tert-butyl, sec-amyl, tert-
pentyl, 2-ethylbutyl, 2,3-dimethylbutyl, and the like. ‘Higher alkyl’ refers to alkyls of 7 carbons
and above, including n-heptyl, n-octyl, n-nonyl, n-decyl, n-dodecyl, n-tetradecyl, n-hexadecyl, n-
octadecyl, n-eicosyl, and the like, along with branched variations thereof. A linear carbon chain
of say 4 to 6 carbons would refer to the chain length not including any carbons residing on a
branch, whereas in a branched chain it would refer to the total number. Optional substituents for

alkyl and other groups are described below.

The term ‘substituted’ means that one or more hydrogen atoms (attached to a carbon or
heteroatom) is replaced with a selection from the indicated group of substituents, provided that
the designated atom's normal valency under the existing circumstances is not exceeded. The
group may be optionally substituted with particular substituents at positions that do not
significantly interfere with the preparation of compounds falling within the scope of this invention
and on the understanding that the substitution(s) does not significantly adversely affect the
biological activity or structural stability of the compound. Combinations of substituents are

permissible only if such combinations result in stable compounds. By ‘stable compound’ or

11



10

15

20

25

30

35

WO 2022/106857 PCT/GB2021/053031

‘stable structure’, it is meant a compound that is sufficiently robust to survive isolation to a useful
degree of purity from a reaction mixture and/or formulation into an efficacious therapeutic agent.
By ‘optionally substituted’ it is meant that the group concerned is either unsubstituted, or at least

one hydrogen atom is replaced with one of the specified substituent groups, radicals or moieties.

Any radical / group / moiety described herein that may be substituted (or optionally substituted)
may be substituted with one or more (e.g. one, two, three, four or five) substituents, which are
independently selected from the designated group of substituents. Thus, substituents may be
selected from the group: halogen (or ‘halo’, e.g. F, Cl and Br), hydroxyl (-OH), amino or aminyl
(-NH?2), thiol (-SH), cyano (-CN), (lower) alkyl, (lower) alkoxy, (lower) alkenyl, (lower) alkynyl, aryl,
heteroaryl, (lower) alkylthio, oxo, haloalkyl, hydroxyalkyl, nitro (-NO2), phosphate, azido (-Ns),
alkoxycarbonyl, carboxy, alkylcarboxy, alkylamino, dialkylamino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, thioalkyl, alkylsulfonyl, arylsulfinyl, alkylaminosulfonyl, arylaminosulfonyl,
alkylsulfonylamino,  arylsulfonylamino,  carbamoyl, alkylcarbamoyl, dialkylcarbamoyl,
arylcarbamoyl, alkylcarbonylamino, arylcarbonylamino, cycloalkyl, heterocycloalkyl, unless
otherwise indicated. Alternatively, where the substituents are on an aryl or other cyclic ring
system, two adjacent atoms may be substituted with a methylenedioxy or ethylenedioxy group.
More suitably, the substituents are selected from: halogen, hydroxy, amino, thiol, cyano, (Ci-
Ce)alkyl, (C1-Cs)alkoxy, (C1-Cs)alkenyl, (C1-Ce)alkynyl, aryl, aryl(Ci-Cs)alkyl, aryl(C+-Cs)alkoxy,
heteroaryl, (C1-Cs)alkylthio, oxo, halo(C1-Cs)alkyl, hydroxy(C1-Cs)alkyl, nitro, phosphate, azido,
(C1-Cs)alkoxycarbonyl, carboxy, (Ci-Cs)alkylcarboxy, (Ci-Cs)alkylamino, di(Ci-Cs)alkylamino,
amino(C1-Cs)alkyl, (C1-Cs)alkylamino(C1-Ce)alkyl, di(C1-Cs)alkylamino(C1-Cs)alkyl, thio(Ci-
Ce)alkyl, (Ci-Ce)alkylsulfonyl, arylsulfinyl, (Ci-Ce)alkylaminosulfonyl, arylaminosulfonyl, (Ci-
Cs)alkylsulfonylamino,  arylsulfonylamino, carbamoyl, (C1-Cs)alkylcarbamoyl, di(Cs-
Ce)alkylcarbamoyl, arylcarbamoyl, (Ci-Ce)alkylcarbonylamino, arylcarbonylamino, (Cs-
Cs)cycloalkyl, and heterocycloalkyl. Still more suitably, the substituents are selected from one or
more of: fluoro, chloro, bromo, hydroxy, (C1-Ce)alkyl, (C1-Cs)haloalkyl, (C1-Cs)alkoxy, (Cs-Cs)aryl,
a 5- or 6-membered heteroaryl, (Cs-Ce)cycloalkyl, a 4- to 6-membered heterocycloalkyl, cyano,
(C1-Ce)alkylthio, amino, -NH(alkyl), -NH((Ci-Cs)cycloalkyl), -N((Ci-Cs)alkyl)2, -OC(O)-(Ci-
Cs)alkyl, -OC(O)-(Cs-Ce)aryl, -OC(O)-(C1-Cs)cycloalkyl, carboxy and -C(O)O-(C1-Cs)alkyl. Most
suitably, the substituents are selected from one or more of: fluoro, chloro, bromo, hydroxy, amino,
(C1-Ce)alkyl and (C1-Cs)alkoxy, wherein alkyl and alkoxy are optionally substituted by one or more

chloro. Particularly preferred substituents are: chloro, methyl, ethyl, methoxy and ethoxy.

The term ‘halo’ refers to a monovalent halogen radical chosen from chloro, bromo, iodo, and
fluoro. A ‘halogenated’ compound is one substituted with one or more halo substituent. Preferred

halo groups are F, Cl and Br, and most preferred is Cl.
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As used herein, the term “cyano” refers to a —CN radical. As used herein, the term “hydroxyl”
refers to an —OH radical. As used herein, the term “amino” refers to an —NH2 group. As used

herein, the term “oxo” refers to an “=0O” group attached to a carbon atom.

The term “C+-Cs haloalkyl” refers to a hydrocarbon chain substituted with at least one halogen
atom independently chosen at each occurrence, for example fluorine, chlorine, bromine and
iodine. The halogen atom may be present at any position on the hydrocarbon chain. Similarly, a
C1-C3 haloalkyl group is linear or branched hydrocarbon chain containing 1, 2, or 3 carbon atoms
substituted with at least one halogen atom. For example, C+-Cz haloalkyl may refer to
chloromethyl, fluoromethyl, trifluoromethyl, chloroethyl e.g. 1-chloroethyl and 2-chloroethyl,
trichloroethyl e.g.1,2,2-trichloroethyl, 2,2,2-trichloroethyl, fluoroethyl e.g.1-fluoromethyl and 2-
fluoroethyl, trifluoroethyl e.g. 1,2, 2-trifluoroethyl and 2,2,2-trifluoroethyl, chloropropyl,
trichloropropyl, fluoropropyl, trifluoropropyl.

As used herein, the term “geminal” refers to substituent atoms or groups attached to the same
atom in a molecule. As used herein, the term “vicinal” refers to substituent atoms or groups
attached to adjacent atoms in a molecule. The stereochemical relationship between the

substituent atoms or groups can be cis, trans, undefined, or unresolved.

When used herein, the term ‘independently’, in reference to the substitution of a parent moiety
with one or more substituents, means that the parent moiety may be substituted with any of the
listed substituents, either individually or in combination, and any number of chemically possible
substituents may be used. In any of the embodiments, where a group is substituted, it may
contain up to 5, up to 4, up to 3, or 1 and 2 substituents. As a non-limiting example, useful
substituents include: phenyl or pyridine, independently substituted with one or more lower alkyl,
lower alkoxy or halo substituents, such as: chlorophenyl, dichlorophenyl, trichlorophenyl, tolyl,
xylyl, 2-chloro-3-methylphenyl, 2,3-dichloro- 4-methylphenyl, etc.

"Alkylene" or "alkylenyl" means a difunctional group obtained by removal of a hydrogen atom
from an alkyl group as defined above. Non-limiting examples of alkylene include methylene,
ethylene and propylene. ‘Lower alkylene’ means an alkylene having from 1 to 6 carbon atoms in

the chain, and may be straight or branched. Alkylene groups are optionally substituted.

The term ‘alkenyl’ refers to a monovalent, optionally substituted, unsaturated aliphatic
hydrocarbon radical. Therefore, an alkenyl has at least one carbon-carbon double bond (C=C).

The number of carbon atoms in the alkenyl group may be indicated, such as from 2 to about 20.
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For example, a C2-12 alkenyl (or Cz.12 alkenyl) refers to an alkenyl group containing 2 to 12
carbon atoms in the structure. Alkenyl groups may be straight (i.e. linear), branched chain, or
cyclic. ‘Lower alkenyl’ refers to an alkenyl of 1 to 6 carbon atoms, and may have from 1 to 4
carbon atoms, or 1 to 2 carbon atoms. Representative examples of lower alkenyl radicals include
ethenyl, 1-propenyl, 1-butenyl, 1-pentenyl, 1-hexenyl, isopropenyl, isobutenyl, and the like.
Higher alkenyl refers to alkenyls of seven carbons and above, such as 1-heptenyl, 1-octenyl, 1-
nonenyl, 1-decenyl, 1-dodecenyl, 1-tetradecenyl, 1-hexadecenyl, 1-octadecenyl, 1-eicosenyl,
and the like, along with branched variations thereof. Optional substituents include are described

elsewhere.

‘Alkenylene’ means a difunctional group obtained by removal of a hydrogen from an alkenyl group
that is defined above. Non-limiting examples of alkenylene include -CH=CH-, -C(CH3)=CH-, and
-CH=CHCH_-.

‘Alkynyl’ and ‘lower alkynyl’ is defined similarly to the term ‘alkenyl’, except that it includes at least

one carbon-carbon triple bond.

The term ‘alkoxy’ refers to a monovalent radical of the formula RO-, where R is any alkyl, alkenyl
or alkynyl as defined herein. Alkoxy groups may be optionally substituted by any of the optional
substituents described herein. ‘Lower alkoxy’ has the formula RO-, where the R group is a lower
alkyl, alkenyl or alkynyl. Representative alkoxy radicals include methoxy, ethoxy, n-propoxy, n-
butoxy, n-pentyloxy, n-hexyloxy, isopropoxy, isobutoxy, isopentyloxy, amyloxy, sec-butoxy, tert-

butoxy, tert-pentyloxy, and the like. Preferred alkoxy groups are methoxy and ethoxy.

The term ‘aryl’ as used herein refers to a substituted or unsubstituted aromatic carbocyclic radical
containing from 5 to about 15 carbon atoms; and preferably 5 or 6 carbon atoms. An aryl group
may have only one individual carbon ring, or may comprise one or more fused rings in which at
least one ring is aromatic in nature. A ‘phenyl’ is a radical formed by removal of a hydrogen atom
from a benzene ring, and may be substituted or unsubstituted. A ‘phenoxy’ group, therefore, is
a radical of the formula RO-, wherein R is a phenyl radical. ‘Benzyl’ is a radical of the formula R-
CHz-, wherein R is phenyl, and ‘benzyloxy’ is a radical of the formula RO-, wherein R is benzyl.
Non-limiting examples of aryl radicals include, phenyl, naphthyl, benzyl, biphenyl, furanyl,
pyridinyl, indanyl, anthraquinolyl, tetrahydronaphthyl, a benzoic acid radical, a furan-2-carboxylic
acid radical, and the like.

A ‘heteroaryl’ group is herein defined as a substituted or unsubstituted ‘aryl’ group in which one

or more carbon atoms in the ring structure has been replaced with a heteroatom, such as
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nitrogen, oxygen or sulphur. Generally, the heteroaryl group contains one or two heteroatoms.
A preferred heteroatom is N. Exemplary heteroaryl groups include: furan, benzofuran,
isobenzofuran, pyrrole, indole, isoindole, thiophene, benzothiophene, benzo[c]thiophene,
imidazole, benzimidazole, purine, pyrazole, indazole, oxazole, benzoxazole, isoxazole,
benzisoxazole, thiazole, benzothiazole, pyridine, quinoline, isoquinoline, pyrazine, quinoxaline,

acridine, pyrimidine, quinazoline, pyridazine and cinnoline.

The terms ‘heterocycle’ or ‘*heterocyclic’ group as used herein refer to a monovalent radical of
from about 4- to about 15- ring atoms, and preferably 4-, 5- or 6,7- ring members. Generally the
heterocyclic group contains one, two or three heteroatoms, selected independently from nitrogen,
oxygen and sulphur. A preferred heteroatom is N. A heterocyclic group may have only one
individual ring, or may comprise one or more fused rings in which at least one ring contains a
heteroatom. It may be fully saturated or partially saturated, and may be substituted or
unsubstituted as in the case or aryl and heteroaryl groups. Representative examples of
unsaturated 5-membered heterocycles with only one heteroatom include 2- or 3-pyrrolyl, 2- or 3-
furanyl, and 2- or 3-thiophenyl. Corresponding partially saturated or fully saturated radicals
include 3-pyrrolin-2-yl, 2- or 3-pyrrolindinyl, 2- or 3-tetrahydrofuranyl, and 2- or 3-
tetrahydrothiophenyl. Representative unsaturated 5-membered heterocyclic radicals having two
heteroatoms include imidazolyl, oxazolyl, thiazolyl, pyrazolyl, and the like. The corresponding
fully saturated and partially saturated radicals are also included. Representative examples of
unsaturated 6-membered heterocycles with only one heteroatom include 2-, 3-, or 4-pyridinyl,
2H-pyranyl, and 4H-pryanyl. Corresponding partially saturated or fully saturated radicals include
2-, 3-, or 4-piperidinyl, 2-, 3-, or 4-tetrahydropyranyl and the like. Representative unsaturated 6-
membered heterocyclic radicals having two heteroatoms include 3- or 4-pyridazinyl, 2-, 4-, or 5-
pyrimidinyl, 2-pyrazinyl, morpholino, and the like. The corresponding fully saturated and partially
saturated radicals are also included, e.g. 2-piperazine. The heterocyclic radical is bonded through
an available carbon atom or heteroatom in the heterocyclic ring directly to the entity or through a

linker such as an alkylene such as methylene or ethylene.

The term “pharmaceutically acceptable” indicates that the compound, or salt or composition
thereof is compatible chemically and/or toxicologically with the other ingredients comprising a

formulation and/or the subject being treated therewith.
Unless defined otherwise, ‘room temperature’ is intended to mean a temperature of from about

18 to 28°C, typically between about 18 and 25°C, and more typically between about 18 and 22°C.

As used herein, the phrase ‘room temperature’ may be shortened to ‘rt’ or ‘RT".
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Molecules and Compounds
In some embodiments, the compounds of the disclosure may be amide compounds.

Disclosed herein is a compound having the structural formula (I) or (Il), or a pharmaceutically

acceptable salt, solvate, prodrug, or pharmaceutically active metabolite thereof:

R5

|
Y Q.
RZ Z R*

m
wherein

Q is N or CR? where R? is selected from hydrogen, OH, alkyl, alkoxy (e.g. OMe),
preferably where Q is N;

X, Y and Z are each selected independently from N or CR®, where R® is selected from
hydrogen, halo alkyl (e.g. CFs), halogen (e.g. F), in some embodiments one of X, Y and Z is CF
and the rest are CH; preferably where X is CF. In some embodiments one of X, Y and Z is N,
preferably one of X or Y is N and the rest are CH. In some embodiments X, Y and Z are CH, in
some embodiments X or Y is CF and Z is CH;

V is selected from the group consisting of: CO, SO, SONH, SONMe, and SO, preferably
CO;

n', n? and n® are independently selected from 1 to 3 (e.g. 1 and 2); particularly, n' may
be 1 and n? may be 2. In some beneficial embodiments n' = n>=n®*and is 1 or 2;

R' is selected from the group consisting of: hydroxyl, cyano, alkyl (e.g. ethyl), alkenyl,
alkynyl, hydroxyalkyl, alkoxy, cycloalkyl, a 4-7 membered saturated or unsaturated heterocyclic
ring having heteroatoms selected from N, S and O optionally substituted with hydroxyl, nitrile,
0x0, amino, aminoalkyl and/or dioxo, sulfonyl, sulfoxide, sulfoximine, alkyl sulfonyl, alkyl
sulfoxide, cycloalkyl sulfonyl, cycloalkyl sulfoxide, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl

or the following structures:
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where each of the afore-mentioned hydrocarbon groups (e.g., alkyl, alkenyl, alkynyl, alkoxy
residues) may be further substituted by one or more residues independently selected from
halogen, hydroxyl, nitrile or C1-4-alkoxy groups;

R? is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, or C1-3
haloalkyl, preferably R? is methyl; or

R' and R? together form a 4-7 membered ring; particularly a 5-6 membered heterocyclic
ring having a further heteroatom selected from N, or O, which is optionally substituted with oxo,
amino, aminoalkyl , sulfoxide, sulfoxide imine, sulfonyl, alkyl sulfoxide, sulfoximine, alkyl sulfonyl,
cycloalkyl sulfoxide, cycloalkyl sulfonyl, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl;

R3 is selected from the group consisting of: hydrogen, C1-3 alkyl (particularly CH2CHs or
CHs, preferably CHs), C1-3 alkoxyl, or C1-3 haloalkyl (particularly CFs); or

R* and R® are each independently selected from the group consisting of: hydrogen, C1-
3 alkyl (e.g. methyl), pyridinyl, phenyl, pyrazidinyl or pyrimidinyl, optionally wherein the pyridinyl,
phenyl, pyrazidinyl or pyrimidinyl is fused with a pyrrolyl, phenyl, pyrimidinyl, pyrazidinyl,
imidazolyl, triazolyl, pyrazolyl, pyridinyl, quinolinyl, isoquinolinyl, quinazolinyl, which may be
optionally substituted with C1-3 alkyl, C1-3 alkoxy, cyano, amine, difluoromethyl or halogen; or

R* and RS together with the Q to which they attach form a non-aromatic heterocyclic 4-8
membered ring containing at least one heteroatom, particularly nitrogen, and optionally an
additional heteroatom such as nitrogen or oxygen; and wherein the ring is fused with phenyl,
pyridinyl, pyrazidinyl, pyrimidinyl which may be optionally substituted with halogen (e.g. bromine
or chlorine), nitrile, methyl, methoxy, difluoromethyl, aminyl, or trifluoromethyl, pyrazidinyl or
pyrimidinyl, wherein the phenyl, pyridinyl, pyrazidinyl or pyrimidinyl is optionally fused with a
further heterocyclic 5- or 6-membered ring (e.g. pyrrolyl, imidazolyl, triazolyl, pyrazolyl or
pyridinyl), which is optionally substituted with 1 to 3 groups selected from the group consisting
of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, pyrrolyl, imidazolyl, triazolyl, nitro, cyano, hydroxyl or

halogen; or
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R*and R® together with the Q to which they attach form one of the following tricyclic ring

structures:

6
RS R
RG' 1“(" RG
_N_ _R’
O
U’ M R®
RQ

Of—=

U A

R® o

M, R and A are selected independently from the group consisting of: N, S or C, preferably M and
R are selected independently from the group consisting of: N or C and A is selected
independently from the group consisting of: N, S or C, preferably A is C;

U is selected from the group consisting of: N, or CR®, wherein R° is selected from
hydrogen, halogen, C1-3 alkyl, or C1-3 haloalkyl; suitably R® is selected from hydrogen, halogen
or alkyl (particularly C1-3 alkyl);

R® and R® are independently selected from the group consisting of: hydrogen, halogen
(e.g. F), C1-3 alkyl (e.g. Me), C1-3 alkoxyl (e.g. OMe), C1-3 alkyl alkoxy (e.g. CH20OMe), hydroxyl,
alkyl hydroxyl (e.g. CH20H), amino alkyl (e.g. NHMe or N(Me)z2), C1-3 alkyl amino alkyl (e.g.
CHz2NHMe or CH2NH(Me)2), tertiary aminyl, cyclic aminyl (e.g. azetidinyl, morpholinyl), spirocyclic
aminyl, C1-2 alkyl-4-6 saturated heterocyclic aminyl (e.g. CHz-azetidinyl, CHz-pyrrolidinyl or CH2-
morpholinyl), C0-2 alkyl oxetane, C0-2 alkyl oxolane, C0-2 alkyl azetidinyl or CO0-2 alkyl
pyrrolidinyl, C1-3 carboxyl, C1-3 haloalkyl (e.g. CF3), methylacetyl (OAc) or ethanoate; preferably
R® and R® are both methyl (particularly gem dimethyl) or hydrogen, methyl or CH.OMe; or R®
and R® together form a C3-5 membered saturated ring (e.g. cyclopropyl or thetrahydrofuran) or
C4-5 membered saturated heterocycle ring containing oxygen (e.g. oxetane or furan such as
tetrahydrofuran);

R’ is selected from the group consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, nitro,
cyano, SMe, SOMe, SO:Me, pyrrolyl, imidazolyl, triazolyl, or halogen (particularly fluorine,
methoxy or chlorine); and

R® and R® are each independently selected from the group consisting of: hydrogen, C1-
3 alkyl, C1-3 alkoxyl, hydroxyl, C1-3 hydroxyalkyl or halogen, and are suitably each
independently selected from hydrogen, hydroxyl, or halogen (particularly F or Cl).

Suitably, in various aspects and embodiments, R' may be selected from the group consisting of
the following structures:
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In various aspects and embodiments, R' may be selected from the group consisting of the
5  following structures:

f\( E
o NH
HN (T N HQ I %

o} o} o} o) o o
|/\O r-\NH HN :_ HN
HN HN— N N //‘\/>

Suitably, R® and/or R® may be independently selected from the group consisting of hydrogen,
fluorine, methyl, ethyl, methoxy, ethoxy, haloalkyl, hydroxyl, CH.OH, CFs, CH2NHMe and
10 CHzN(Me)2, preferably R® and R® together are gem dimethyl, cyclopropyl, oxetane or furane such

as tetrahydrofuran. More preferably, R® and/or R® is installed in the benzylic position.
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Suitably, U is selected from N or CR® particularly U is N. Suitably, R and M are each
independently selected from N or C; in embodiments one of R and M is N and the otheris C. In
other embodiments, both of R and M are C. Suitably, A is selected from S or C. More suitably

and particularly for 6,5 fused rings systems, A is S and M and R are C.

Typically, in embodiments as described above where A is S, R is suitably methyl, and in
embodiments where R, M are C or N, R” may be halogen, suitably chlorine or fluorine. In these
embodiments, R® and R® may particularly be hydrogen. In these embodiments U is typically N.

Suitably, where R” is attached to a fused pyridinyl, R is typically methoxy or chlorine.

Suitably, in compounds of this disclosure, R® is selected from the group consisting of: C1-3

haloalkyl, particularly C1-3 trihaloalkyl or more particularly trifluoromethyl.

In embodiments of the disclosure as described herein R* and R® may together form one or the

following structures:
by /RF’? N RFé6 KWJ&%ZR%?

W 6
X 4\lS/RFé,'\I =7
OO

)

wherein W is selected from the group consisting of CRR®, NR" or O, wherein RY, R® and
R" are each independently selected from hydrogen, C1-3 alkyl (e.g. Me), C1-3 alkyl alkoxy (e.g.
CH2OMe), , alkyl hydroxyl (e.g. CH20H), , C1-3 alkyl amino alkyl (e.g. CH2NHMe or
CH2NH(Me)2), tertiary aminyl, cyclic aminyl (e.g. azetidinyl, morpholinyl), spirocyclic aminyl, C1-
2 alkyl-4-6 saturated heterocyclic aminyl (e.g. CH:z-azetidinyl, CHaz-pyrrolidinyl or CHa-
morpholinyl), C0-2 alkyl oxetane, C0-2 alkyl oxolane, CO0-2 alkyl azetidinyl or C0-2 alkyl
pyrrolidinyl, preferably R and R® are both hydrogen or methyl (gem dimethyl),

n is from 0-3, particularly 1 or 2 and is suitably 2;

R® and/or R® are located at any position on the cyclic / heterocyclic ring system; suitably
R® and/or R® are located at the benzylic position and are each independently selected from
hydrogen, hydroxyl, fluorine, methyl or methoxy. In embodiments, at least one of R® and R? is
methyl. haloalkyl or methoxyl (e.g. CH20OMe, OMe, CF3); in embodiments at least one of R® and
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R® is hydrogen. Alternatively, R® and R® together form a C3-5 membered saturated ring (e.g.
cyclopropyl) or C4-5 membered saturated heterocycle ring containing oxygen (e.g. oxetane or
furan such as tetrahydrofuran).
In some embodiments both R® and R® are methyl; in other embodiments both of R® and
5  R% are hydrogen; and

R’ may be particularly hydroxyl, chlorine, fluorine, methoxy or methyl.
Beneficially, W is CRYR®, wherein R and R® are each independently selected from hydrogen, or
methyl; particularly, wherein R? and R® are hydrogen.
10
Typically, in embodiments, where R? and R® are not hydrogen, R® and/or R® may particularly be

hydrogen.

More suitably, in various embodiments of the disclosure R* and R together with the Q to which

15 they attach, form one of the following tricyclic structures:
6
R 7\:@\ R
%/RG" n ZRG

\/ﬁm RFg.G %ZR%G
A@[\j\j@fu, CND/@)—F/\@d CI7A©© F
Aty R R YQn\ZR.G
-5 e

thy K
N Cl
O

wherein R®, R® and n are as disclosed above or elsewhere herein.

or

20
Even more suitably, in various embodiments of the disclosure, typically n = 1 and W = CRIR®,
and R* and R® together with the Q to which they attach form one of the following tricyclic
structures:
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Typically, in various embodiments of the disclosure, where n = 2 and W = CRR®, R* and R®

5
from Me, OMe, CH2OMe and OH and R® is H:
R® R®
N Cl -
QO” Q-
R® | R®
cogiili <%
R® | R®
coplih ¢S
10 , )

together form one of the following 6-membered tricyclic structures, wherein R® is suitably selected

%@F,
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Suitably, in various embodiments of the disclosure, n =2 and W = CH-, and R* and R® together

form a tricyclic structure wherein R® and R® are H, such as the compound is selected from

compounds of the following structure:

(0]
1lI\N R3

R2

R

5  wherein R'is a lactone or lactam and may suitably be selected from the group consisting of:

L X
O NH

S “& (
I/\
HN N
“ﬁ \< g O \ﬁ o

and optionally wherein R? may be methyl or hydrogen, and

R® may be haloalkl, particularly trifluoromethyl.

10 In various embodiments of the disclosure, where n = 2 and where W is selected from CRYR® or
0, R* and R® together form one of the following 6-membered tricyclic structures, wherein R® and

R® are suitably selected from H or Me:
RS R® R®
1«.4‘\0 RS K.(? RS K.(? RS
N Cl _
O "TO0-« "0
N , N , N ,
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In various alternative embodiments of the disclosure, R*and RS together with the Q to which they

5 attach form one of the following bicyclic structures, wherein n = 1-3:

e R R
foce Yo, e Rt

NH, ,or
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Suitably, R* and R°® together with the Q to which they attach form one of the following bicyclic

structures, wherein n = 1-3:

Suitably, R® and/or R® may be independently selected from the group consisting of hydrogen,
fluorine, methyl, ethyl, methoxy, ethoxy, hydroxyl, CH2OH, CH2NHMe and CHzN(Me)2, preferably
R® and R® together are gem dimethyl or cyclopropyl. More preferably, R® and/or R® is installed
in the benzylic position.

More suitably, R*and R® together with the Q (where Q is N) to which they attach form the following

bicyclic structure, wherein n = 1:
6
N
RS |
O ’
N

In particular, R* and R® together with the Q (where Q is N) to which they attach may form the
following bicyclic structure, whereinn=1, X, Y, and Zare C and V is CO:
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O @
N
RZ’N \fo

R1

where R' is selected from the group consisting of: sulfonyl, sulfoxide, sulfoximine, alkyl
sulfonyl, alkyl sulfoxide, cycloalkyl sulfonyl, cycloalkyl sulfoxide, sulfamoyl, alkyl sulfamoyl,

cycloalkyl sulfamoyl or the following structures:
/
\! S:O W\ W\
5 O : , or o

s=0
W\
O ; and optionally further wherein

particularly

R? is selected from the group consisting of: hydrogen, methyl or ethyl (particularly methyl); and
R3is selected from the group consisting of: alkyl or haloalkyl (particularly trifluoromethyl).

10 Linear non-cyclised series

Also disclosed herein is a compound having the structural formula (1) or (Il), or a pharmaceutically

acceptable salt, solvate, prodrug, or pharmaceutically active metabolite thereof:

R5
|
FI\>2 Z’Y\(Q‘R4
RL .N Ox
V
R3
15
), or
R5
2 A3 ( )2(5
1 II? n( )
R\V,N )n1
R3
28
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m
wherein

Q is N or CR?, where R? is selected from hydrogen, OH, carbonyl, alkyl, alkoxy (e.g.
OMe), preferably where Q is N;

X, Y and Z are each selected independently from N or CR®, where R" is selected from
hydrogen, halo alkyl (e.g. CFs), halogen (e.g. F); in some embodiments one of X, Y and Z is CF
and the rest are CH; preferably where X is CF. In some embodiments one of X, Y and Z is N,
preferably one of X or Y is N and the rest are CH. In some embodiments X or Y is CF and Z is
CH. In some preferred embodiments X, Y and Z are CH;

V is selected from the group consisting of: CO, SO, SONH, SOMe and SOz;

n', n? and n® are independently selected from 1 to 3 (e.g. 1 and 2); particularly, n' may
be 1 and n? may be 2. In some beneficial embodiments n' =n?=nandis 1 or2;

R' is selected from the group consisting of: alkyl, alkenyl, alkynyl, hydroxyalkyl, alkoxy,
cycloalkyl, a 4-7 membered saturated or unsaturated heterocyclic ring having heteroatoms
selected from N, S and O optionally substituted with hydroxyl (e.g. CH20H), nitrile (e.g. CH2CN),
0x0, amino, aminoalkyl and/or dioxo, sulfonyl, sulfoxide, sulfoximine, alkyl sulfonyl, alkyl
sulfoxide, cycloalkyl sulfonyl, cycloalkyl sulfoxide, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl
or the following structures:

/
-0 AGzN AC:NH
A(/\S\\ /ﬁzo W S\\

; ; , or ,

or any one of the following structures:

/

7\ \\O 50 S‘\O 0] o 0

S5 o o

gj)\ N\ (j)\ Cﬁ‘ /Q)\ HO\[‘\--Q)\ ,Q)\
o°n /,i ,S.., S H O| HO

o)
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where each of the afore-mentioned hydrocarbon groups (e.g., alkyl, alkenyl, alkynyl, alkoxy
residues) may be further substituted by one or more residues independently selected from
halogen, hydroxyl, nitrile or C1-4-alkoxy groups;

R? is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, C1-3
haloalkyl, preferably R? is methyl, or
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R' and R? together form a 4-7 membered ring; particularly a 5-6 membered heterocyclic
ring having a further heteroatom selected from N or O, which is optionally substituted with oxo,
amino, aminoalkyl, sulfoxide, sulfoximine, sulfonyl, alkyl sulfoxide, alkyl sulfonyl, cycloalkyl
sulfoxide, cycloalkyl sulfonyl, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl;

R3 is selected from the group consisting of: hydrogen, C1-3 alkyl (particularly or CH2CHs3
or CHs, preferably CHs), C1-3 alkoxyl, C1-3 haloalkyl (particularly CFs);

R*is phenyl, pyridinyl, pyrazidinyl, pyrimidinyl which may be optionally substituted with
halogen (e.g. bromine or chlorine), nitrile, methyl, methoxy, difluoromethyl, aminyl, or
trifluoromethyl, pyrazidinyl or pyrimidinyl, wherein the phenyl, pyridinyl, pyrazidinyl or pyrimidinyl
is optionally fused with a further heterocyclic 5- or 6-membered ring (e.g. pyrrolyl, imidazolyl,
triazolyl, pyrazolyl or pyridinyl), which is optionally substituted with 1 to 3 groups selected from
the group consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, pyrrolyl, imidazolyl, triazolyl,
nitro, cyano, hydroxyl or halogen;

or is one of the following bicyclic structures and R® is hydrogen or methyl:

R0 R1o
g ol
Cio—= " QICL,
i?s ] = :

M, R and A are selected independently from the group consisting of: N, S or C, preferably

, 0

wherein

M and R are selected independently from the group consisting of: N or C and A is selected
independently from the group consisting of: N, S or C, preferably A is C;

U is selected from the group consisting of: N, S or CR®, wherein R® is selected from
hydrogen, halogen or alkyl; suitably at least two of X, Y and Z are C;

R’ is selected from the group consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, nitro,
cyano, SMe, SOMe, SO:Me, pyrrolyl, imidazolyl, triazolyl, or halogen (particularly chlorine,
methoxy or fluorine);

R® and R® are each independently selected from the group consisting of: hydrogen, C1-
3 alkyl, C1-3 alkoxyl, hydroxyl, C1-3 hydroxyalkyl or halogen; suitably R® and R® are each
independently selected from hydrogen, methyl, hydroxyl, methoxy or chlorine, preferably
hydrogen; and

R0 is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, C1-3
hydroxy alkyl, halogen, amide, C3-5 membered saturated ring (e.g. cyclopropyl) or C4-5
membered saturated heterocycle ring. Optionally substituted with OMe or halogen (e.g. F).
particularly R'® is selected from the group consisting of: CHOMeCHs, CHOHCHs, COCHs,
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CH20CH3, CH2Ocyclopropyl, CHNH2CHs, CHNHMeCHs, CHNMe2CHs, CO-aziridine amide,

tetrahydrofuran or oxetane.

Suitably, R' is selected from the group consisting of the following structures:

5
o) o o
HO HO\/U\
0 S o D e
s O
a\
oA 90
. T~ HN, O
N S,
HN HN i HN
HN HN o HN
o]
o] o) 0O 0]
i HN,,
REH R
> (A
HN HI\Q HN s HO
o o NH
Preferably, R' is selected from the group consisting of the following structures:
o) o o
HO HO\¢JL
0 Bty oKy o,
3 -
‘!
oﬁi\ O
e T
HN“N HN ' HN
HN HN HN
0] o) (@)
(0] 0] 0] )
10

In embodiments, in any of the above compounds R* may particularly be selected from the group

consisting of:
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or , wherein

R" is as defined above or elsewhere herein, and may particularly be methoxy.

In embodiments, in any of the above compounds R* may be selected from the group consisting

:| | i |
QQ%AEN}@PA@ A@?@ F
6 IV , ! ,
CNDI\QN Cl (N>N(5 cl ON<5 c CN)O ™
b0 Q™ A
or CNDé B

In various aspects and embodiments, compounds of the following structures are provided:
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R10
R? Yo Q @
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U \
R3 R8
(la),
R’IO
P Q R
R? 7
e I@MQ )
R3 R®
(Ib),

wherein

M and R are selected independently from the group consisting of: N, S or C, preferably
M and R are selected independently from the group consisting of: N or C, preferably A is C;

U is selected from the group consisting of: N, S or CR®, wherein R® is selected from
hydrogen, halogen or alkyl (particularly C1-3 alkyl);

Q is N or CR?, where R? is selected from hydrogen, OH, carbonyl, alkyl, alkoxy (e.g.
OMe), preferably where Q is N;

X, Y and Z are each selected independently from N or CRP, where R® is selected from
hydrogen, halo alkyl (e.g. CFs), halogen (e.g. F); in some embodiments one of X, Y and Z is CF
and the rest are CH; preferably where X is CF. In some embodiments one of X, Y and Z is N,
preferably one of X or Y is N and the rest are CH. In some embodiments X or Y is CF and Z is

CH. In some preferred embodiments X, Y and Z are CH,;

V is selected from the group consisting of: CO, SO, SONH, SONMe, and SO, preferably
CO;

R! is selected from the group consisting of: alkyl, alkenyl, alkynyl, hydroxalkyl (e.g.
CH20H), alkoxy, cycloalkyl, a 4-7 membered saturated or unsaturated heterocyclic ring having
heteroatoms selected from N, S and O optionally substituted with hydroxyl, nitrile (e.g. CH2CN),
oxo, amino, aminoalkyl and/or dioxo, sulfonyl, sulfoxide,

sulfoximine, alkyl sulfonyl, alkyl sulfoxide, cycloalkyl sulfonyl, cycloalkyl sulfoxide,

sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl or the following structures:

/
-0 AG;N =NH
S\(\) A@:O 2 S\\

, ) , or )



or any one of the following structures:

WO 2022/106857 PCT/GB2021/053031
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where each of the aforementioned hydrocarbon groups (e.g., alkyl, akenyl, alkynyl, alkoxy
residues) may be further substituted by one or more residues independently selected from
halogen, hydroxyl or C1-4-alkoxy groups;

R? is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, or C1-3
haloalkyl, preferably R? is methyl; or

R' and R? together form a 4-7 membered ring; particularly a 5-6 membered heterocyclic
ring having a further heteroatom selected from N, or O, which is optionally substituted with oxo,
amino, aminoalkyl, sulfoxide, sulfoxide imine, sulfonyl, alkyl sulfoxide, sulfoximine, alkyl sulfonyl,
cycloalkyl sulfoxide, cycloalkyl sulfonyl, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl;

R3 is selected from the group consisting of: hydrogen, C1-3 alkyl (particularly or CH2CHs3
or CHs, preferably CHs), C1-3 alkoxyl, C1-3 haloalkyl (particularly CF3), nitro, cyano, hydroxyl or
halogen (particularly chlorine);

R’ is selected from the group consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, nitro,
cyano, SMe, SOMe, SO:Me, pyrrolyl, imidazolyl, triazolyl, or halogen (particularly fluorine or
chlorine); R® and R® are each independently selected from the group consisting of: hydrogen,
C1-3 alkyl, C1-3 alkoxyl, hydroxyl, hydroxyl C1-3 alkyl or halogen, and are suitably each is
independently selected from hydrogen, hydroxyl, or halogen (particularly F or Cl);

R® and R® are each independently selected from the group consisting of: hydrogen, C1-
3 alkyl, C1-3 alkoxyl, hydroxyl, C1-3 hydroxyalkyl or halogen, and are suitably each
independently selected from hydrogen, hydroxyl, or halogen (particularly F or Cl); and

R is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, C1-3
hydroxy alkyl, halogen, amide, C3-5 membered saturated ring (e.g. cyclopropyl) or C4-5
membered saturated heterocycle ring. Optionally substituted with OMe or halogen (e.g. F).
particularly R'® is selected from the group consisting of: CHOMeCHs (e.g. R or S enantiomers of
mixtures thereof), CHOHCHs, COCHs, CH20CHs, CH20cyclopropyl, CHNH2CHs, CHNHMeCHs,

CHNMe2CHs, CO-aziridine amide, tetrahydrofuran or oxetane.
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In particular embodiments of compounds la and Ib, Q is selected from the group consisting of:
NH, N-C1-3 alkyl, N-C1-3 alkoxyl, N-C1-3 haloalkyl, CH-nitro, CH-cyano, CH-hydroxyl or CH-
halogen (particularly CHCI). In some embodiments, Q is NR? wherein R9 is hydrogen.

5 In particular embodiments of compound Ib, R7 is selected from OMe or ClI, preferably OMe.

In embodiments, compounds of the disclosure may be selected from the group consisting of:

8 8
, X _AQ N 2 5 X Q N
E\;@\Yr fgg@ R RTV,EY%@T &QS?_R?
R3 R

O
R2 X Q N._ R’
o A SO QO
\% N
or R3
10
In embodiments, the compounds of the disclosure may be selected from the group consisting of:
Q\( %@ R1 \HQ\YK
R2
OY &O% « g CN>
15 , , or
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In embodiments, the compounds of the disclosure may be selected from the group consisting of,

where X, Y and Z are C and V is CO; and where R', R?, R®, R’, R8, R® R'0 are as described

5 above:

N__O
Rz\f

R1

RY{éﬁ&H@(@

N__O
Rz\l//

R' .o

)

R10
R” N H
R O CN) R
R® N__O
R?2 \f

10
Suitable compounds according to various aspects and embodiments may have the structures as
described in Table 1.
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MALT-1 Activity, Prodrugs and Metabolites of Compounds

MALT-1 is a key component of innate and adaptive immune signalling (Ruland and Hartjes,
2019); and in particular, is known for its role in T cell receptor signalling leading to NFkB
dependent gene expression, which mediates the activation and proliferation of T cells and the
development of regulatory T cells. T cell receptor engagement activates MALT1 proteolytic
activity, leading to the cleavage of substrates that are critical negative regulators of pro-
inflammatory gene expression, and studies have shown that MALT-1 protease activity can
regulate signaling pathways well beyond NFkB (Bardet ef al., (2018), Immunol Cell Biol, 96, 81-
99). Indeed, MALT-1 proteolytic activity is essential to drive T cell survival and expansion, and is
also essential for the survival and proliferation of certain cancer cells (Juilland and Thome,
(2016), Curr. Opin. Hematol., 23, 402-9). MALT1 inhibition may also indirectly decrease tumor
growth by interfering with the immune suppressive function of Tregs (Di Pilato ef al., (2019),
Nature, 570, 112-116; Rosenbaum et al., (2019), Nat. Commun., 10, 2352). Thus, MALT-1 has

become an interesting target for potential cancer and autoimmune therapies.

Several independent studies have shown that knock-in mice constitutively expressing a
catalytically inactive MALT-1 mutant rapidly develop lethal autoimmune inflammation in multiple
organs (e.g. Gewies ef al., (2014), Cell Rep., 9, 1292-305; Yu et al., (2015), PLoS One, 10,
e€0127083; Demeyer et al., (2019), Front Immunol., 10, 1898). MALT-1 protease activity is also
critical for maintaining regulatory T-cell function (Cheng et al., (2019), J Immunol, 202, 3008-
3019), implicating a risk for autoimmunity when MALT-1 protease activity is lost in adulthood.
This is a particular concern in the lungs and stomach upon MALT-1 inhibition, which may reflect
a specific role for MALT-1 in immune tolerance toward locally displayed antigens. Indeed, long-
term inducible inhibition of MALT-1 protease activity in adult mice has been demonstrated to be
associated with local immune cell infiltration in stomach and lungs (Demeyer et al., (2020),
Science, doi: https://doi.org/10.1016/}.is¢i.2020.101557).

In order to address such concerns, in aspects and embodiments, compounds (or ‘active agents’)

of the disclosure may beneficially be provided as prodrugs of compounds of the disclosure.

The term ‘active agent’ is typically used to refer to a compound according to the disclosure which
has inhibition activity against MALT-1; especially under physiological conditions. However, it is
often the case that the active agent may be difficult to administer or deliver to the physiological
site of relevance, e.g. due to solubility, half-life or many other chemical or biological reasons.
Therefore, it is known to use ‘prodrugs’ of the active agent in order to overcome physiochemical,

biological or other barriers in drug efficiency and/or toxicity. Moreover, prodrug strategy may be
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used to increase the selectivity of drugs for their intended target. In accordance with the
disclosure, therefore, prodrugs may be beneficial in targeting the active agent to the biological
sites of interest while advantageously bypassing e.g. the stomach (or lungs), where problematic

of inconvenient side-effects may be manifested due to localised inhibition of MALT-1 activity.

An active agent may be formed from a compound or prodrug of the disclosure by metabolism of
the drug in vivo, and/or by chemical or enzymatic cleavage of the prodrug in vivo. Typically, a
prodrug may be a pharmacologically inactive compound that requires chemical or enzymatic
transformation to become an effective, active agent inside the body in which it is intended to have
its therapeutic effect. On the other hand, since a prodrug may, in some embodiments, have very
close structural similarity to the active agent, in some such embodiments, the prodrug may also
have activity against the MALT-1 target. This may be particularly the case where the active agent
is formed from a compound of prodrug of the disclosure by metabolism or a minor chemical
transformation, such that the metabolite is closely related to the parent compound / prodrug.
Accordingly, prodrugs of the disclosure may be active inhibitors of MALT-1. Suitably, however,
such prodrugs may be characterised by having lower inhibition activity against MALT-1 than the

drug / active agent that is derived from the prodrug of the disclosure.

On the other hand, where the therapeutic effect is derived from the release of the active agent
from a larger chemical entity, then the eventual active agent / compound / drug may have
significant structural differences compared to the prodrug from which is was derived. In such
cases, the prodrug can effectively ‘mask’ the form(s) of the active agent, and in such cases the

prodrug may be completely (or essentially) completely inactive under physiological conditions.

Dosage Forms, Medicaments and Pharmaceuticals

The compounds, molecules or agents of the disclosure may be used to treat (e.g. cure, alleviate
or prevent) one or more diseases, infections or disorders. Thus, in accordance with the
disclosure, the compounds and molecules may be manufactured into medicaments or may be

incorporated or formulated into pharmaceutical compositions.

The molecules, compounds and compositions of the disclosure may be administered by any
convenient route, for example, methods of administration include intradermal, intramuscular,
intraperitoneal, intravenous, subcutaneous, intranasal, epidural, oral, sublingual, intranasal,
intravaginal, transdermal, rectally, by inhalation, or topically to the skin. Delivery systems are also
known to include, for example, encapsulation in liposomes, microgels, microparticles,

microcapsules, capsules, etc. Any other suitable delivery system known in the art is also
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envisioned in use. Administration can be systemic or local. The mode of administration may be

left to the discretion of the practitioner.

The dosage administered will, of course, vary depending upon known factors, such as the
pharmacodynamic properties of the particular active agent; the chosen mode and route of
administration; the age, health and weight of the recipient; the nature of the disease or disorder
to be treated; the extent of the symptoms; any simultaneous or concurrent treatments; the
frequency of treatment; and the effect desired. In general, a daily dosage of active agent of
between about 0.001 and about 1,000 mg/kg of body weight can be expected. For some
applications, the dosage may suitably be within the range of about 0.01 to about 100 mg/kg;
between about 0.1 to about 25 mg/kg, or between about 0.5 and 10 mg/kg.

Depending on known factors, such as those noted above, the required dosage ofthe active agent
may be administered in a single daily dose, or the total daily dosage may be administered in
divided doses of e.g. two, three, or four times daily. Suitably, the therapeutic treatment regime
according to the disclosure is devised for a single daily dose or for a divided daily dose of two
doses.

Dosage forms of the pharmaceutical compositions of the disclosure suitable for administration
may contain from about 1 mg to about 2,000 mg of the active ingredient per unit. Typically, the
daily dosage of compounds may be at least about 10 mg and at most about 1,500 mg per human
dose; such as between about 25 and 1,250 mg or suitably between about 50 and 1,000 mg.
Typically, the daily dosage of compounds may be at most about 1000 mg. In such compositions
the compound of the invention will ordinarily be present in an amount of about 0.5-95% by weight

based on the total weight of the composition.

The 'effective amount' or 'therapeutically effective amount' is meant to describe an amount of
compound or a composition of the disclosure that is effective in curing, inhibiting, alleviating,
reducing or preventing the adverse effects of the diseases or disorders to be treated, or the
amount necessary to achieve a physiological or biochemically-detectable effect. Thus, at the
effective amount, the compound or agent is able to produce the desired therapeutic, ameliorative,
inhibitory or preventative effect in relation to disease or disorder. Beneficially, an effective amount
of the compound or composition of the disclosure may have the effect of inhibiting MALT-1.
Diseases or disorders which may benefit from MALT-1 inhibition include, for example,
autoimmune disorders, inflammatory diseases, cancers and/or oncologic diseases, such as
rheumatoid arthritis, multiple sclerosis, psoriasis, Sjogren's syndrome and systemic lupus

erythematosus or vasculitic conditions, cancers of hematopoietic origin or solid tumors, including
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chronic myelogenous leukemia, myeloid leukemia, non-Hodgkin lymphoma and other B cell

lymphomas.

For therapeutic applications, the effective amount or therapeutically effective amount of a
compound / active agent of the disclosure may be at least about 50 nM or at least about 100 nM,;
typically at least about 200 nM or at least about 300 nM in the blood of the subject. The effective
amount or therapeutically effective amount may be at most about 5 pM, at most about 3 pM,
suitably at most about 2 uM and typically at most about 1 uM in the blood of the subject. For
example, the therapeutically effective amount may be at most about 500 nM, such as between
about 100 nM and 500 nM. In some embodiments the amount of therapeutic compound is
measured in serum of the subject and the above concentrations may then apply to serum

concentration of the compounds of the disclosure.

When administered to a subject, a compound of the disclosure is suitably administered as a
component of a composition that comprises a pharmaceutically acceptable carrier or vehicle.
One or more additional pharmaceutical acceptable carrier (such as diluents, adjuvants,
excipients or vehicles) may be combined with the compound of the disclosure in a pharmaceutical
composition. Suitable pharmaceutical carriers are described in “Remington’s Pharmaceutical
Sciences"” by E. W. Martin. Pharmaceutical formulations and compositions of the disclosure are
formulated to conform to regulatory standards and according to the chosen route of

administration.

Acceptable pharmaceutical vehicles can be liquids, such as water and oils, including those of
petroleum, animal, vegetable or synthetic origin, such as peanut oil, soybean oil, mineral oll,
sesame oil and the like. The pharmaceutical vehicles can be saline, gum acacia, gelatin, starch
paste, talc, keratin, colloidal silica, urea, and the like. In addition, auxiliary, stabilising, thickening,
lubricating and colouring agents may be used. When administered to a subject, the
pharmaceutically acceptable vehicles are generally sterile. Water is a suitable vehicle when the
compound is to be administered intravenously. Saline solutions and aqueous dextrose and
glycerol solutions can also be employed as liquid vehicles, particularly for injectable solutions.
Suitable pharmaceutical vehicles also include excipients such as starch, glucose, lactose,
sucrose, gelatin, matt, rice, flour, chalk, silica gel, sodium stearate, glycerol monostearate, talc,
sodium chloride, dried skim milk, glycerol, propylene, glycol, water, ethanol and the like. The
present compositions, if desired, can also contain minor amounts of wetting or emulsifying

agents, or buffering agents.
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The medicaments and pharmaceutical compositions of the disclosure can take the form of
solutions, suspensions, emulsion, tablets, pills, pellets, powders, gels, capsules (for example,
capsules containing liquids or powders), modified-release formulations (such as slow or
sustained-release formulations), suppositories, emulsions, aerosols, sprays, suspensions, or any
other form suitable for use. Other examples of suitable pharmaceutical vehicles are described in
Remington's Pharmaceutical Sciences, Alfonso R. Gennaro ed., Mack Publishing Co. Easton,
Pa., 19th ed., 1995, see for example pages 1447-1676.

Suitably, the therapeutic compositions or medicaments of the disclosure are formulated in
accordance with routine procedures as a pharmaceutical composition adapted for oral
administration (more suitably for humans). Compositions for oral delivery may be in the form of
tablets, lozenges, aqueous or oily suspensions, granules, powders, emulsions, capsules, syrups,
or elixirs, for example. Thus, in one embodiment, the pharmaceutically acceptable vehicle is a

capsule, tablet or pill.

Orally administered compositions may contain one or more agents, for example, sweetening
agents such as fructose, aspartame or saccharin; flavouring agents such as peppermint, oil of
wintergreen, or cherry; colouring agents; and preserving agents, to provide a pharmaceutically
palatable preparation. When the composition is in the form of a tablet or pill, the compositions
may be coated to delay disintegration and absorption in the gastrointestinal tract, so as to provide
a sustained release of active agent over an extended period of time. Selectively permeable
membranes surrounding an osmotically active driving compound are also suitable for orally
administered compositions. In these dosage forms, fluid from the environment surrounding the
capsule is imbibed by the driving compound, which swells to displace the agent or agent
composition through an aperture. These dosage forms can provide an essentially zero order
delivery profile as opposed to the spiked profiles of immediate release formulations. A time delay
material such as glycerol monostearate or glycerol stearate may also be used. Oral compositions
can include standard vehicles such as mannitol, lactose, starch, magnesium stearate, sodium
saccharine, cellulose, magnesium carbonate, etc. Such vehicles are preferably of pharmaceutical
grade. For oral formulations, the location of release may be the stomach, the small intestine (the
duodenum, the jejunem, or the ileum), or the large intestine. One skilled in the art is able to
prepare formulations that will not dissolve in the stomach yet will release the material in the
duodenum or elsewhere in the intestine. Suitably, the release will avoid the deleterious effects of
the stomach environment, either by protection of the compound (or composition) or by release of
the compound (or composition) beyond the stomach environment, such as in the intestine. To
ensure full gastric resistance a coating impermeable to at least pH 5.0 would be essential.

Examples of the more common inert ingredients that are used as enteric coatings are cellulose
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acetate trimellitate (CAT), hydroxypropylmethylcellulose phthalate (HPMCP), HPMCP 50,
HPMCP 55, polyvinyl acetate phthalate (PVAP), Eudragit L30D, Aquateric, cellulose acetate
phthalate (CAP), Eudragit L, Eudragit S, and Shellac, which may be used as mixed films.

\While it can be beneficial to provide therapeutic compositions and/or compounds of the disclosure
in a form suitable for oral administration, for example, to improve patient compliance and for ease
of administration, in some embodiments compounds or compositions of the disclosure may cause
undesirable side-effects, such as intestinal inflammation which may lead to premature
termination of a therapeutic treatment regime. Thus, in some embodiments, the therapeutic
treatment regime is adapted to accommodate ‘treatment holidays’, e.g. one or more days of non-
administration. For example, treatment regimens and therapeutic methods of the disclosure may
comprise a repetitive process comprising administration of the therapeutic composition or
compound for a number of consecutive days, followed by a treatment holiday of one or more
consecutive days. For example, a treatment regime of the disclosure may comprise a repetitive
cycle of administration of the therapeutic composition or compound for between 1 and 49
consecutive days, between 2 and 42 days, between 3 and 35 days, between 4 and 28 days,
between 5 and 21 days, between 6 and 14 days, or between 7 and 10 days; followed by a
treatment holiday of between 1 and 14 consecutive days, between 1 and 12 days, between 1

and 10 days, or between 1 and 7 days (e.g. 1, 2, 3, 4, 5, 6 or 7 days).

To aid dissolution of the therapeutic agent into the aqueous environment a surfactant might be
added as a wetting agent. Surfactants may include anionic detergents such as sodium lauryl
sulfate, dioctyl sodium sulfosuccinate and dioctyl sodium sulfonate. Cationic detergents might be
used and could include benzalkonium chloride or benzethomium chloride. Potential nonionic
detergents that could be included in the formulation as surfactants include: lauromacrogol 400,
polyoxyl 40 stearate, polyoxyethylene hydrogenated castor oil 10, 50 and 60, glycerol
monostearate, polysorbate 20, 40, 60, 65 and 80, sucrose fatty acid ester, methyl cellulose and
carboxymethyl cellulose. These surfactants, when used, could be present in the formulation of

the compound or derivative either alone or as a mixture in different ratios.

Typically, compositions for intravenous administration comprise sterile isotonic aqueous buffer.

\Where necessary, the compositions may also include a solubilising agent.

Another suitable route of administration for the therapeutic compositions of the disclosure is via

pulmonary or nasal delivery.
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Additives may be included to enhance cellular uptake of the therapeutic agent of the disclosure,
such as the fatty acids oleic acid, linoleic acid and linolenic acid.

The therapeutic agents of the disclosure may also be formulated into compositions for topical
application to the skin of a subject.

Where the invention provides more than one active compound / agent for use in combination,
generally, the agents may be formulated separately or in a single dosage form, depending on the
prescribed most suitable administration regime for each of the agents concerned. When the
therapeutic agents are formulated separately, the pharmaceutical compositions of the invention
may be used in a treatment regime involving simultaneous, separate or sequential administration
with the other one or more therapeutic agent. The other therapeutic agent(s) may comprise a

compound of the disclosure or a therapeutic agent known in the art).

The compounds and/or pharmaceutical compositions of the disclosure may be formulated and
suitable for administration to the central nervous system (CNS) and/or for crossing the blood-
brain barrier (BBB).

The invention will now be described by way of the following non-limiting examples.

EXAMPLES

Materials and Methods

Sample preparation: Powders were solubilized in DMSO-ds, vortexed vigorously until the solution
was clear and transferred to an NMR tube for data acquisition.

NMR spectroscopy:

Liquid-state NMR experiments were recorded on a 600 MHz (14.1 Tesla) Bruker Avance Ill NMR
spectrometer (600 MHz for 'H, 151 MHz for '*C) using a triple-resonance 'H,"*N,'*C CP-TCI 5
mm cryoprobe (Bruker Biospin, Germany).

Liquid-state NMR experiments were recorded on a 500 MHz (11.75 Tesla) Bruker Avance | NMR
spectrometer (500 MHz for 'H, 125 MHz for '*C) using a Dual Resonance BBl 5 mm probe
(Bruker Biospin, Germany).

Liquid-state NMR experiments were recorded on a 400 MHz (9.4 Tesla) Bruker Avance NEO
NMR spectrometer (400 MHz for 'H, 100 MHz for '*C) using a SEI 5 mm probe (Bruker Biospin,
Germany).
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All the experiments used for the resonance assignment procedure and the elucidation of the
products structure (1D 'H, 2D 'H-'H-COSY, 2D 'H-'H-ROESY, 2D 'H-'*C-HSQC, 2D 'H-'*C-
HMBC) were recorded at 300 K. 'H chemical shifts are reported in  ppm as s (singlet), d
(doublet), t (triplet), g (quartet), dd (double doublet), m (multiplet) or br s (broad singlet).
LCMS chromatography:
LCMS chromatography analysis were recorded using the following apparatus using:

- Waters HPLC : Alliance 2695, UV : PDA 996, MS : ZQ (simple Quad) ZQ2

- Waters UPLC : Acquity, UV : Acquity PDA, MS : Qda

- Waters UPLC : Acquity, UV : Acquity TUV, MS : Qda

- Waters UPLC : Acquity, UV : Acquity PDA, MS : QDa, ELSD

The apparatus was tested using a column Gemini NX-C18 Phenomenex (30 x 2 mm) 3um for
the Waters HPLC or a CSH C18 Waters (50 x 2.1 mm), 1,7 um for the UPLC Waters. All of them
used a combination of the following eluents: H20 + 0.05% TFA (v/v) and MeCN + 0.035% TFA
(v/v) and a positive electrospray ES+ as ionization mode. The UV detection was set up at 220
and 254 nm.

Temperatures are given in degrees Celsius (°C). The reactants used in the examples below may
be obtained from commercial sources or they may be prepared from commercially available
starting materials as described herein or by methods known in the art. All of the compounds of
the invention are synthesized according to the Examples described herein. The progress of the
reactions described herein were followed as appropriate by e.g. LC, GC or TLC, and as the skilled

person will readily realise, reaction times and temperatures may be adjusted accordingly.

Abbreviations

In addition to the definitions above, the following abbreviations are used in the synthetic schemes

below. If an abbreviation used herein is not defined, it has its generally accepted meaning:

ABC Ammonium bicarbonate

Ac Acetyl

AcOH Acetic acid

Rac-BINAP (+)-2,2"-Bis(diphenylphosphino)-1,1'-binaphthalene
Bn Benzyl

Boc tert-butyloxycarbonyl

CDI 1,1’-Carbonyldiimidazole

CHCI3 Chloroform
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DCM Dichloromethane

DIPEA Diisopropylethylamine

DMAP 4-Dimethylaminopyridine

DME 1,2-Dimethoxyethane

DMSO Dimethylsulfoxide

Et Ethyl

EtOAc Ethyl acetate

EtsN Triethylamine

EtOH Ethanol

Et.O Diethyl ether

h hour

H20 water

IPAM Isopropyl amine

iPr20 Isopropyl ether

IPOH Isopropanol

LiOH Lithium hydroxide

LiIHMDS Lithium bis(trimethylsilyl)amide
L-selectride Lithium tri-sec-butylborohydride
m-CPBA 3-chlorobenzenecarboperoxoic acid
min Minutes

Me Methyl

MeCN Acetonitrile

MeO Methoxy

MeOH Methanol

MgSOq4 Magnesium sulfate

MS Mass spectrometry

Naz2SO4 Sodium sulfate

NaHCO:s Sodium bicarbonate

NH4ClI Ammonium chloride

N2 Nitrogen

Pd Xphos G2  Chloro(2-dicyclohexylphosphino-2',4',6'-triisopropyl-1,1’-biphenyl)[2-(2'-amino-
1,1'-biphenyl)]palladium(ll)

Ph Phenyl

rt room temperature (18 to 22°C)
TBAF Tetrabutylammonium fluoride
Ti(OiPr)4 Tetraisopropoxytitanium

TFA Trifluoroacetic acid
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THF Tetrahydrofuran
T3P 2,4 ,6-Tripropyl-1,3,5,2,4,6-trioxatriphosphorinane-2,4,6-trioxide solution

Intermediates 41-60 and 60-b were synthesised following Scheme 1 or Scheme 2
5 Scheme 1

Step 3 al Step 4

BR= OO.8 i

Scheme 2

Ig
&
(N

N 'V/L - B

: L i i
e 1 ST
RR, Step t R

8" Wy

10 Step 1-Scheme 1 and Scheme 2
Procedure

A solution of the ketone (ketone which led to intermediate 11 was prepared according to the
procedure described in WO2001087838 A1) (1 mol) in dry DMF (4 M) was treated with 1,1-

dimethoxy-N,N-dimethyl-methanamine (1.8 mol) and stirred at 90°C in a sealed tube for 2h. The

15 reaction mixture was cooled and concentrated in vacuo. The crude was:
a) purified by flash column chromatography (heptane/EtOAc; from 0% to 100% of EtOAc)
b) used as such without further purification

Yy
2E)-2-
[(dimethylamino)methylid
enel-3-oxopiperidine-1,4-
dicarboxylate
Intermediate 1

tert-butyl (2Z or 2E)-2- i m/z: 283 [M+H]* a 62
[(dimethylamino)methylid PN

ene]-4,4-dimethyl-3- e A e
oxopiperidine-1- N
carboxylate N
Intermediate 2
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tert-butyl (5Z or 5E)-5-
[(dimethylamino)methylid
enel-4-0x0-6-
azaspiro[2.5]octane-6-
carboxylate
Intermediate 3

TH NMR (400 MHz, DMSO-dé) 0
ppm 7.15 (s, 1H), 4.21 — 3.96
(m, 1H), 2.96 (s, 7H), 2.00 (d, J
=14.1 Hz, 1H), 1.53 (dt, J =
13.6, 3.6 Hz, 1H), 1.40 (s, 9H),
1.03 (s, 2H), 0.63 — 0.48 (m,
2H). m/z: 281 [M+H]*

tert-butyl (2Z or 2E)-2-
(dimethylaminomethylen
e)-4
-methyl-3-oxo-piperidine-
1-carboxylate
Intermediate 4

miz: 269 [M+H]*

1-tert-butyl 3-ethyl (5Z or
5E)-5-
[(dimethylamino)methylid
enel-4-oxopyrrolidine-
1,3-dicarboxylate
Intermediate 5§

miz: 312 [M+H]*

b 100

tert-butyl (2Z or 2E)-2-
[(dimethylamino)methylid
enel-4,4-dimethyl-3-
oxopyrrolidine-1-
carboxylate
Intermediate 6

miz: 269 [M+H]*

b 100

tert-butyl (6Z or 6E)-6-
[(dimethylamino)methylid
enel-7-0x0-5-
azaspiro[2.4]heptane-5-
carboxylate
Intermediate 7

m/z: mass not found

tert-butyl (2Z or 2E)-2-
(dimethylaminomethylen
e)-

5,5-dimethyl-3-oxo-
piperidine-1-carboxylate
Intermediate 8

miz: 283 [M+H]*

b 100

tert-butyl (6Z or 6E)-6-
(dimethylaminomethylen
e)-7

-0X0-5-
azaspiro[2.5]octane-5-
carboxylate
Intermediate 9

=

miz: 281 [M+H["

b 100

tert-butyl (2Z or 2E)-2-
(dimethylaminomethylen
e)-6
-methyl-3-oxo-piperidine-
1-carboxylate
Intermediate 10

miz: 269 [M+H]*

tert-butyl (7E or 72)-7-
(dimethylaminomethylen
€)-6-0x0-2-0xa-8-
azaspiro[4.5]decane-8-
carboxylate
Intermediate 11

miz: 310 [M+H]*

tert-butyl (2E or 22)-2-
(dimethylaminomethylen
e)-4-(methoxymethyl)-3-
oxo-piperidine-1-
carboxylate

miz: 299 [M+H]*
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Intermediate 12
tert-butyl (2E or 22)-2-
(dimethylaminomethylen
e)-4-(methoxymethyl)-4- 8
methyl-3-oxo-piperidine-
1-carboxylate A
Intermediate 13

miz: 313 [M+H]* b 97

Step 2-Scheme 1 and Scheme 2

General procedure
A solution of Intermediates 1-13 (1 mol) and 1H-pyrazol-3-amine derivatives (1 mol) in dry ethanol
(0.2 M) was treated with AcOH (10 mol) and stirred at 80°C for 18h. The reaction mixture was
concentrated in vacuo then partitioned between water (10 mL) and DCM (10 mL). The aqueous
layer was extracted with DCM (3x10mL). The organic layers were combined, washed with brine,
dried over anhydrous MgSO;s, filtered, evaporated and concentrated under reduced pressure.
The crude was purified by flash column chromatography (heptane/EtOAc, from 0% to 100% of
EtOAC) to afford the desired intermediates.

10-tert-butyl 13-ethyl 4- "H NMR (400 MHz, DMSO-ds) 8 ppm 8.95 (s, 1H), 61
chloro-2,3,7,10- 6.91 (s, 1H), 4.37 (dd, J = 7.8, 5.2 Hz, 1H), 4.14
tetraazatricyclo[7.4.0.0% (g, J = 7.1 Hz, 2H), 3.89 (ddd, J = 13.4, 6.8, 3.0
8ltrideca-1(9),3,5,7- Hz, 1H), 3.70 — 3.57 (m, 1H), 2.37 (dtd, J = 13.9,
tetraene-10,13- 8.8, 3.0 Hz, 1H), 2.14 (ddd, J = 14.0, 8.6, 4.0 Hz,
dicarboxylate 1H), 1.50 (s, 9H), 1.15 (t, J = 7.1 Hz, 3H) m/z: 381
Intermediate 14 [M+H]*

10-tert-butyl 13-ethyl 4- "HNMR (400 MHz, DMSO-ds)  ppm 8.75 (s, 1H), 11
methoxy-2,3,7,10- 6.16 (s, 1H), 4.28 (dd, J =7.9, 5.4 Hz, 1H), 4.12
tetraazatricyclo[7.4.0.0% (qt, J = 7.3, 3.7 Hz, 2H), 3.90 (s, 3H), 3.85 (ddd,
8ltrideca-1(9),3,5,7- J =133, 7.0, 2.9 Hz, 1H), 3.68 — 3.62 (m, 2H),
tetraene-10,13- 2.43 -2.30 (m, 1H),2.15 - 2.02 (m, 1H), 1.49 (s,
dicarboxylate 9H), 1.17 (t, J = 7.1 Hz, 3H). m/z: 376 [M+H]"
Intermediate 15

10-tert-butyl 13-ethyl 4- "H NMR (400 MHz, DMSO-ds) d ppm 10.86 (s, 16
hydroxy-2,3,7,10- 1H), 8.67 (s, 1H), 5.86 (s, 1H), 4.25 (dd,J= 7.8,
tetraazatricyclo[7.4.0.0% 4.9 Hz, 1H), 419 — 4.05 (m, 2H), 3.87 (ddd,J=
8ltrideca-1(9),3,5,7- 13.3,6.7, 3.0 Hz, 1H), 3.57 (ddd,J= 13.1,9.1,2.8
tetraene-10,13- Hz, 1H), 2.34 (dtd,J= 13.9, 8.9, 3.0 Hz, 1H), 2.13
dicarboxylate —2.03 (m, 1H), 1.48 (s, 9H), 1.21 — 1.15 (m, 3H)
Intermediate 16 m/z; 363 [M+H]*

10-tert-butyl 13-ethyl 4- "H NMR (400 MHz, DMSO-ds) d ppm 8.81 (s, 1H), 98
(methylsulfanyl)- 6.70 (s, 1H), 4.34 (dd, J = 7.8, 5.6 Hz, 1H), 4.21
2,3,7,10- — 4.04 (m, 2H), 3.84 (ddd, J = 13.3, 7.1, 2.8 Hz,
tetraazatricyclo[7.4.0.0% 1H), 3.65 (ddd, J = 13.1, 8.9, 2.7 Hz, 1H), 2.55 (s,
8ltrideca-1(9),3,5,7- 3H), 243 - 2.27 (m, 1H), 2.16 — 2.03 (m, 1H),
tetraene-10,13- 1.49 (s, 9H), 1.15 (¢, J = 7.1 Hz, 3H). m/z: 393
dicarboxylate [M+H]*

Intermediate 17
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10-tert-butyl 13-ethyl 4- "H NMR (400 MHz, DMSO-ds) d ppm 8.93 (s, 1H), 90
fluoro-2,3,7,10- 6.53 (d,J= 5.1 Hz, 1H), 4.31 (dd,J= 7.8, 5.1 Hz,
tetraazatricyclo[7.4.0.0% 1H), 4.13 (9,J= 7.1 Hz, 2H), 3.90 (ddd,J= 13.4,
8ltrideca-1(9),3,5,7- 6.8, 3.0 Hz, 1H), 3.62 (ddd,J= 16.2, 8.9, 4.4 Hz,
tetraene-10,13- 1H), 2.37 (dtd,J= 17.0, 8.8, 3.1 Hz, 1H), 2.21 -
dicarboxylate 2.05 (m, 1H), 1.49 (s, 9H), 1.15 (t,J= 7.1 Hz, 3H)
Intermediate 18 m/z; 365 [M+H]*

10-tert-butyl 13-ethyl 4- "H NMR (400 MHz, DMSO-ds) 5 ppm 8.78 (d, J = 64
methyl-2,3,7,10- 3.1 Hz, 1H), 6.53 (s, 1H), 4.36 (ddd, J =10.9, 7.8,
tetraazatricyclo[7.4.0.0% 5.3 Hz, 1H), 4.12 (qt, J = 7.2, 3.6 Hz, 2H), 3.86
fltrideca-1(9),3,5,7- (ddt, d = 13.8, 7.0, 3.4 Hz, 1H), 3.69 - 3.60 (m,
tetraene-10,13- 3H), 2.42 - 2.31 (m, 5H, under the solvent peak),
dicarboxylate 2.11 (ddd, J = 13.8, 6.0, 2.6 Hz, 1H), 1.49 (s, 9H),
Intermediate 19 1.15(t, J =7.1 Hz, 3H). m/z: 361 [M+H]*

10-tert-butyl 13-ethyl 5- "HNMR (400 MHz, DMSO-ds) 8 ppm 8.97 (s, 1H), 51
chloro-2,3,7,10- 8.33 (s, 1H), 4.38 (dd, J = 7.8, 5.1 Hz, 1H), 4.10
tetraazatricyclo[7.4.0.0% (q, J = 7.0 Hz, 2H), 3.92 (ddd, J = 13.4, 6.8, 2.9
8ltrideca-1(9),3,5,7- Hz, 1H), 3.63 (ddd, J=12.6,9.0,2.7 Hz, 1H), 2.46
tetraene-10,13- -231 (m, 1H), 2.15 (dd, J = 12.7, 6.1 Hz, 1H),
dicarboxylate 1.50 (s, 9H), 1.14 (t, J = 7.1 Hz, 3H). m/z: 381
Intermediate 20 [M+H]*

5-tert-butyl 3-ethyl 11- "H NMR (400 MHz, DMSO-ds) 5 ppm 8.93 (d, J = 59
chloro-1,5,8,12- 108.3 Hz, 1H), 6.97 (s, 1H), 4.88 (dd, J = 11.2,
tetraazatricyclo[7.3.0.0% 5.3 Hz, 1H), 4.40 (t, J = 11.3 Hz, 1H), 4.25-4.10
6ldodeca-2(6),7,9,11- (m, 4H), 1.55 (d, J=6.9Hz, 9H), 1.19 (id, J = 7.1,
tetraene-3,5- L 4.7 Hz, 3H) m/z: 367 [M+H]*

dicarboxylate u

Intermediate 21

tert-butyl 4-chloro- "H NMR (400 MHz, DMSO-ds) 8 ppm 8.77 (s, 1H), 62
13,13-dimethyl- 6.85 (s, 1H), 3.77 - 3.69 (m, 2H), 1.94 — 1.86 (m,
2,3,7,10- ’s 2H), 1.61 (s, 6H), 1.48 (s, 9H). m/z: 337 [M+H]*
tetrazatricyclo[7.4.0.0%

Jtrideca-1(9),3,5,7-

tetraene-10-carboxylate

Intermediate 22

tert-butyl 4'-chloro- " H NMR (400 MHz, DMSO-ds) & ppm 8.65 (s, 100
2'3'7'10'- 1H), 6.77 (s, 1H), 3.81 — 3.66 (m, 2H), 2.57 (q, J
tetraazaspiro[cycloprop = 3.3 Hz, 2H), 1.92 - 1.81 (m, 3H), 1.47 (s, 9H),
ane-1|,1[§'-4 0.0%5 i . 0.95 (q, J = 3.7 Hz, 2H). m/z: 335 [M+H]*
tricyclo[7.4.0.0%8]tridec <8

ane]-1'(99,3,5',7"-

tetraene-10'-

carboxylate

Intermediate 23

tert-butyl  4-chloro-13- " H NMR (400 MHz, DMSO-ds) & ppm 8.87 (s, 62
methyl-2,3,7,10- M 1H), 6.85 (s, 1H), 3.96 (ddd, J = 13.3, 5.6, 3.4 Hz,
tetrazatricyclo[7.4.0.0%8 c-~—<’:{/ e | 1H), 3.61 — 3.48 (m, 2H), 2.11 (dddd, J = 13.8,
Jtrideca-1(9),3,5,7- ] 10.1,6.5, 3.4 Hz, 1H), 1.82 (ddt, J = 13.8,6.0, 3.0
tetraene-10-carboxylate Hz, 1H), 1.49 (s, 9H).m/z: 323 [M+H]*

Intermediate 24

tert-butyl 11-chloro-3,3- "H NMR (400 MHz, DMSO-ds) 5 ppm 9.09 (d, J = 32

dimethyl-1,5,8,12-
tetraazatricyclo[7.3.0.0%
®ldodeca-2(6),7,9,11-
tetraene-5-carboxylate
Intermediate 25

20.8 Hz, 1H), 6.89 (s, 1H), 3.85 (s, 2H), 1.59 (s,
6H), 1.53 (s, 9H). m/z: 323 [M+H[*

53




WO 2022/106857

PCT/GB2021/053031

methyl-2,3,7,10-
tetrazatricyclo[7.4.0.02,
6]trideca-1(9),3,5,7-
tetraene-10-carboxylate
Intermediate 32-b

(d, J=5.2Hz, 1H), 3.95 (ddd, J =13.3, 5.6, 3.4
Hz, 1H), 3.54 (ddd, J = 13.3, 10.4, 2.8 Hz, 1H),

| 3.46 (pd, J = 7.6, 6.9, 4.2 Hz, 1H), 2.10 (dddd, J

=13.8,10.1,6.5, 3.4 Hz, 1H), 1.80 (ddt, J = 13.8,
5.9, 3.0 Hz, 1H), 1.48 (s, 9H), 1.39 (d, J = 7.0 Hz,
3H). m/z: 307 [M+H]*

tert-butyl 11'-chloro- "H NMR (400 MHz, DMSO-ds) d ppm 8.61 (s, 1H), 6
1,5'8'12'"- 6.61 (s, 1H), 4.09 (s, 2H), 1.41 (s, 9H), 1.38 (d,J=
tetraazaspiro[cycloprop 2.9 Hz, 2H), 1.36 (d,J= 3.1 Hz, 2H). m/z: 321
ane-1,3"- [M+H]*

tricyclo[7.3.0.026]dodec

anel-2'(6",7',9',11'-

tetraene-5'-carboxylate

Intermediate 26

tert-butyl 4-chloro- TH NMR (500 MHz, DMSO-ds) 8 ppm 8.85 (s, 1H), 22
12,12-dimethyl- N 6.86 (s, 1H), 3.51 (s, 3H), 2.91 (s, 3H), 1.48 (s,
2,3,7,10- et 9H), 1.05 (s, 6H). m/z: 337 [M+H]*
tetrazatricyclo[7.4.0.028 L

Jtrideca-1(9),3,5,7-

tetraene-10-carboxylate

Intermediate 27

tert-butyl 4- "H NMR (400 MHz, DMSO-ds) d ppm 8.82 (s, 1H), 27
chlorospiro[2,3,7,10- 6.87 (s, 1H), 3.58 (s, 3H), 3.08 (s, 2H), 1.47 (s,
tetrazatricyclo[7.4.0.0%¢ 11H), 0.68 (s, 5H).

Jtrideca-1(9),3,5,7- m/z: 335 [M+H]*

tetraene-12,1'-

cyclopropane]-10-

carboxylate

Intermediate 28

tert-butyl  4-chloro-11- "HNMR (500 MHz, DMSO-ds) 8 ppm 8.82 (s, 1H), 25
methyl-2,3,7,10- n 6.85 (s, 1H), 4.71-4.77 (m, 1H), 3.11-3.21 (m,
tetrazatricyclo[7.4.0.0%8 c'~—.<j ; we | 1TH), 2.97-3.07 (m, 1H), 1.96-2.06 (m, 2H), 1.47-
Jtrideca-1(9),3,5,7- ' w 1.49 (m, 9H), 1.08 (d, = 7.1 Hz, 3H). m/z: 333
tetraene-10-carboxylate [M+H]*

Intermediate 29

tert-butyl 4- TH NMR (400 MHz, DMSO-ds) d ppm 8.81 (s, 1H), 32
chlorospiro[2,3,7,10- 6.90 (s, 1H), 4.30 (d, J=8.0Hz, 1H),4.19 (q,J =
tetrazatricyclo[7.4.0.0%8 8.2 Hz, 1H), 4.13 — 4.05 (m, 1H), 4.02 — 3.96 (m,
Jtrideca-1(9),3,5,7- 1H), 3.53 — 3.44 (m, 1H), 3.28 (d, J = 10.2 Hz,
tetraene-13,3'- 1H), 3.04 (ddd, J = 12.9, 84, 5.0 Hz, 1H), 2.12
tetrahydrofuran]-10- (dd, J = 14.0, 3.8 Hz, 1H), 1.99 — 1.89 (m, 1H),
carboxylate 1.80-1.72 (m, 1H), 1.49 (s, 9H). m/z: 365 [M+H]*
Intermediate 30

tert-butyl 4-chloro-13- "H NMR (400 MHz, DMSO-ds) 8 ppm 8.83 (s, 1H), 46
(methoxymethyl)- 6.86 (s, 1H), 3.89 — 3.77 (m, 3H), 3.69 (ddd,J=
2,3,7,10- 13.2, 8.8, 3.6 Hz, 2H), 3.20 (s, 3H), 2.15 (ddt,J=
tetrazatricyclo[7.4.0.0 *| 10.4, 6.5, 3.8 Hz, 1H), 2.10 — 1.99 (m, 1H), 1.47
28]trideca-1(9),3,5,7- (s, 10H). m/z: 353 [M+H]*

tetraene-10-carboxylate

Intermediate 31

tert-butyl 4-chloro-13- "HNMR (400 MHz, DMSO-ds)  ppm 8.74 (s, 1H), 68
(methoxymethyl)-13- 6.85 (s, 1H), 4.54 (d, J = 8.8 Hz, 1H), 4.02 (ddd,
methyl-2,3,7,10- J =133, 5.7, 3.2 Hz, 1H), 3.53 — 3.47 (m, 1H),
tetrazatricyclo[7.4.0.0 3.46 (d, J = 8.8 Hz, 1H), 3.10 (s, 3H), 2.24 (ddd,
28ltrideca-1(9),3,5,7- J =13.6, 10.5, 3.1 Hz, 1H), 1.77 (ddd, J = 13.7,
tetraene-10-carboxylate 5.7, 22 Hz, 1H), 1.47 (s, 3H), 1.47 (s, 9H). m/z:
Intermediate 32 367 [M+H]*

tert-butyl 4-fluoro-13- "H NMR (400 MHz, DMSO-ds) 0 8.84 (s, 1H), 6.45 67

Step 3 Scheme 1 (if R; is CO;Et)
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Procedure: Intermediates 14-21 (1 mol) were partitioned between THF and water (0.2 M 1:1
ratio) prior addition of LiOH (5 mol), the reaction mixture was left at rt or 40°C upon completion
(4h).
After that, the reaction mixture was diluted in EtOAc, the organic layer was acidified up to pH 4,
washed with water then brine, dried over anhydrous Na2SOu, filtered and concentrated under
reduced pressure. The crude was:

a) purified by flash chromatography using heptane or cyclohexane/EtOAc or DCM/MeOH

b) used as such without further purification

tert-butyl 4-chloro- "H NMR (400 MHz, DMSO-ds) 8

2,3,7,10- ppm 8.83 (s, 1H), 6.86 (s, 1H),

tetrazatricyclo[7.4.0.0 3.78 - 3.67 (m, 2H), 3.11 (1,J=6.8

2.6 Hz, 2H), 2.03 (dt,J= 12.3, 6.8 Hz, b 68
trideca-1(9),3,5,7- 2H), 1.49 (s, 9H). m/z: 309 [M+H]*

tetraene-10-

carboxylate

Intermediate 33

tert-butyl 4-methoxy- "H NMR (400 MHz, DMSO-ds) 8

2,3,7,10- ppm 8.65 (s, 1H), 6.13 (s, 1H),

tetrazatricyclo[7.4.0.0 3.94 (s, 3H), 3.74 - 3.66 (m, 2H),

28 3.06 (t, J=6.9 Hz, 2H), 2.01 (dt, J a 47
trideca-1(9),3,5,7- =12.2,6.8 Hz, 2H), 1.48 (s, 9H).

tetraene-10- m/z: 305 [M+H]*

carboxylate

Intermediate 34

tert-butyl 4-hydroxy- "H NMR (400 MHz, DMSO-ds) 0

2,3,7,10- ppm 8.21 (s, 1H), 5.19 (s, 1H),

tetrazatricyclo[7.4.0.0 | 3.84 (s, 1H), 3.61 (d, J =6.1 Hz,

28] 1H), 3.17 (s, 2H), 2.22 - 2.11 (m, b 100
trideca-1(9),3,5,7- 1H), 1.94 (s, 1H), 1.46 (s, 9H).

tetraene-10- m/z: 291 [M+H]*

carboxylate

Intermediate 35

tert-butyl 4- "HNMR (400 MHz, DMSO-ds) &

methylsulfanyl- ppm 8.71 (s, 1H), 6.68 (s, 1H),

2,3,7,10- 3.77 - 3.64 (m, 2H), 3.11 (,J=6.8

tetrazatricyclo[7.4.0.0 | : Hz, 2H), 2.59 (s, 3H), 2.08 - 1.95

28 ’ (m, 2H), 1.48 (s, 9H) b 100
trideca-1(9),3,5,7- m/z: 321 [M+H]*

tetraene-10-

carboxylate

Intermediate 36

tert-butyl 4-fluoro- "H NMR (400 MHz, DMSO-de) 5

2,3,7,10- ppm 8.81 (s, 1H), 6.47 (d, J =51

tetrazatricyclo[7.4.0.0 Hz, 1H), 3.78 — 3.67 (m, 2H), 3.07

28 (t, J =6.8 Hz, 2H), 2.07 - 1.93 (m, a 85
trideca-1(9),3,5,7- 2H), 1.49 (s, 9H)

tetraene-10- m/z: 293 [M+H]*

carboxylate

Intermediate 37

tert-butyl 4-methyl- "H NMR (400 MHz, DMSO-de) 0

2,3,7,10- ppm 8.67 (s, 1H), 6.49 (s, 1H), a 100
tetrazatricyclo[7.4.0.0 3.77-366(m,2H),3.11 (¢ J=

28)trideca-1(9),3,5,7- 6.9 Hz, 3H), 2.43 (s, 2H), 2.02
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tetraene-10-
carboxylate
Intermediate 38

(tdd, J=6.9, 5.0, 2.4 Hz, 2H),
1.48 (s, OH). m/z: 289 [M+H]*

tert-butyl 5-chloro-
2,3,7,10-
tetrazatricyclo[7.4.0.0
2,6

TH NMR (400 MHz, DMSO-ds) 0
ppm 8.85 (s, 1H), 8.33 (s, 1H),
3.78 —=3.66 (M, 2H), 3.14 (¢, J =

dodeca-2(6),7,9,11-
tetraene-5-
carboxylate
Intermediate 40

| Hz, 9H). m/z: 295 [M+H]*

6.8 Hz, 2H), 2.04 (dt, J=122,68 a 97
trideca-1(9),3,5,7- ol Hz, 2H), 1.49 (s, 9H)
tetraene-10- E m/z: 309 [M+H]*
carboxylate "
Intermediate 39
tert-butyl 11-chloro- "H NMR (400 MHz, DMSO-ds) &
1,5,8,12- ppm 9.00 (s, 1H), 6.88 (s, 1H),
tetrazatricyclo[7.3.0.0 4.09 (t, J = 8.9 Hz, 2H), 3.55 (t, J
26 = 8.8 Hz, 2H), 1.52 (d, J = 12.5 a 20

Step 4 Schema 1 or Schema 2:

Procedure Intermediates 22-32 or 32-b and 33-40 (1 mol) were dissolved in DCM (0.2 M) prior
addition of either TFA or HCI 4N in 1,4-dioxane (15 mol). The reaction was stirred until completion
(2-24h). Volatiles were concentrated under reduced pressure and the residue was taken in DCM
and basified with a sat. aq. NaHCOs. The aqueous layer was extracted 3 times with DCM. The

organic layer was dried over MgSO4 anhydrous, filtered and concentrated in vacuo. The crude

was:

a) Purified by flash chromatography using heptane/EtOAc or DCM/MeOH/NHs or
DCM/MeOH as eluent

b) Purified by reverse phase chromatography using H20/MeCN (neutral) as eluent

¢) Used as such without further purification
d) Purified by preparative SFC (Chiralpak AD-H 5um, 250 x 20 mm, CO2/MeOH 80/20) in

order to separate the 2 enantiomers if necessary

4-chloro-2,3,7,10- H NMR (400 MHz, DMSO-ds) & a 93
tetrazatricyclo[7.4.0.0 o ppm 8.16 (s, 1H), 6.64 (s, 1H),
28] trideca-1(9),3,5,7- v | 985 (s, 1H), 3.18 (dq,J =59,2.7
tetraene } Hz, 2H), 2.97 (t, J = 6.5 Hz, 2H),
Intermediate 41 ~ 1.96 (dt, J = 12.0, 6.5 Hz, 2H) m/z:
209 [M+H]*
4-methoxy-2,3,7,10- "H NMR (400 MHz, DMSO-de) d a 75
tetraazatricyclo[7.4.0. ppm 8.02 (s, 1H), 5.92 (s, 1H),
02 °ltrideca-1(9),3,5,7- e | 3.88 (s, 3H), 3.20 — 3.10 (m, 2H),
tetraenelntermediate o | 2.93 (t,J= 6.6 Hz, 2H), 2.02 - 1.86
42 (m, 2H). m/z: 205 [M+H]*
2,3,7,10- "H NMR (400 MHz, DMSO-de) & b 32
tetrazatricyclo[7.4.0.0 ppm 10.42 (s, 1H), 7.94 (s, 1H),
28] i 5.63 (s, 1H), 5.40 (s, 1H), 3.13 (dt,
trideca-1(9),3,5,7- w_ 4| J=6.5,29Hz 2H),290 ¢, J=
tetraen-4-ol N
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Intermediate 43 6.6 Hz, 2H), 1.94 (dt, J=12.0,6.6
Hz, 2H). m/z: 191 [M+H]*
4-methylsulfanyl- "H NMR (400 MHz, DMSO-de) d c 45
2,3,7,10- ppm 8.07 (s, 1H), 6.50 (s, 1H),
tetrazatricyclo[7.4.0.0 573 -563 (m, 1H), 3.22 - 3.11
28 ¥ | (M, 2H), 2.98 (t, J = 6.6 Hz, 2H),
trideca-1(9),3,5,7- S 2.52-2.49 (m, 13H), 1.99 - 1.92
tetraene (m, 2H). m/z: 221 [M+H]*
Intermediate 44
4-fluoro-2,3,7,10- "H NMR (400 MHz, DMSO-de) d c 93
Tetrazatricyclo ppm 8.15 (s, 1H),6.22 (d,J= 5.2
[7.4.0.0%9] S Hz, 1H), 5.75 (s, 1H), 3.21 - 3.13
trideca-1(9),3,5,7- 3 (m, 2H), 2.93 (t,J= 6.6 Hz, 2H),
tetraene S 1.96 (dg,J=12.0,6.6, 5.4 Hz,
Intermediate 45 2H).m/z: 193 [M+H]*
4-methyl-2,3,7,10- . H NMR (400 MHz, DMSO-de) 0 a 69
Tetrazatricyclo Xy ppm 8.04 (s, 1H), 6.31 (s, 1H),
[7.4.0.0%%]trideca- B | 998 (s, TH), 3.16 (s, 2H), 2.98 (t,
1(9),3,5,7-tetraene T 1| J=65Hz, 2H), 2.36 (s, 3H), 1.96
Intermediate 46 S (p, d = 5.9 Hz, 2H). m/z: 189
[M+H]*
5-chloro-2,3,7,10- v "H NMR (400 MHz, DMSO-de) & c 60
Tetrazatricyclo /\\\;T, \‘\‘bx ppm 8.21 (s, 1H), 8.06 (s, 1H),
[7.4.0.0%9] N & A 5.89 (s, 1H), 3.25 - 3.11 (m, 2H),
trideca-1(9),3,5,7- Ea " aee | 3.00 (1, J = 6.5 Hz, 2H), 2.04 —
tetraene i ] 1.90(m, 2H)
Intermediate 47 ™ m/z; 209 [M+H]*
4-chloro-13,13- "H NMR (400 MHz, DMSO-de) & c 97
dimethyl-2,3,7,10- ppm 8.17 (s, 1H), 6.63 (s, 1H),
tetraazatricyclo[7.4.0. 5.96 (s, 1H), 3.20 - 3.10 (m, 2H),
0%8]trideca-1(9),3,5,7- 1.89 - 1.77 (m, 2H), 1.56 (s, 6H)
tetraene m/z: 237 [M+H]*
Intermediate 48
4'-chloro-2',3',7',10"- "H NMR (400 MHz, DMSO-de) 0 c 83
tetraazaspiro[cyclopro ppm 8.11 (s, 1H), 6.56 (s, 1H),
pane-1,13"- 5.98 (s, 1H), 3.23 (dt, J=6.5,2.7
tricyclo[7.4.0.028]tride Hz, 2H), 2.40 (q, J = 3.6 Hz, 2H),
cane]-1'(9,3',5',7"- 1.86-1.72(m, 2H),0.76 (q, J =
tetraene 3.7 Hz, 2H). m/z: 235 [M+H]*
Intermediate 49
4-chloro-13-methyl- H NMR (400 MHz, DMSO-de) 0 a 100
2,3,7,10- ppm 8.18 (s, 1H), 6.62 (s, 1H),
tetrazatricyclo[7.4.0.0 _(y’k 3.42 (p, J = 6.8 Hz, 2H), 3.26 (dt,
28ltrideca-1(9),3,5,7- - YN A J=12.4,3.4Hz, 1H), 3.17 (td, J =
tetraene " 112.2,3.1 Hz, 1H), 1.88 (tt, J =
Intermediate 50 12.1,4.8 Hz, 1H), 1.78 (dg, J =
13.4, 3.0 Hz, 1H), 1.36 (s, 3H).
m/z: 223 [M+H]*
11-chloro-1,5,8,12- "H NMR (400 MHz, DMSO-de) d c 65
tetrazatricyclo[7.3.0.0 ppm & 8.23 (s, 1H), 6.71 (s, 1H),
28 5.58 (s, 1H), 3.68 — 3.60 (m, 2H),
dodeca-2(6),7,9,11- 3.47 -3.39 (m, 2H). m/z: 195
tetraene [M+H]*
Intermediate 51
11-chloro-3,3- "H NMR (400 MHz, DMSO-de) 0 c 99
dimethyl-1,5,8,12- ppm 8.24 (s, 1H), 6.71 (s, 1H),
tetrazatricyclo[7.3.0.0 F 5.65 (s, 1H), 3.36 (d, d = 2.8 Hz,
26 dodeca- dd "| 2H), 1.51 (s, 6H). m/z: 223 [M+H]*
2(6),7,9,11-tetraene {
Intermediate 52
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11'-chloro-1',5',8',12"- "H NMR (400 MHz, DMSO-de) 0 c 49
tetraazaspiro[cyclopro | /\“3\\ ppm 7.82 (d,J= 0.7 Hz, 1H), 6.41
pane-1,3'- R A /;\ (d,J=0.7 Hz, 1H), 6.11 (s, 1H),
tricyclo[7.3.0.0%8]dod i \\_" s | 3.66 (d,J= 1.9 Hz, 2H), 1.28 (t,J=
ecanel]-2'(6"),7',9',11"- <P 2.9 Hz, 2H), 1.24 — 1.21 (m, 2H)
tetraene v m/z: 221 [M+H]*

Intermediate §3
4-chloro-12,12- "HNMR (400 MHz, DMSO-dg) 8 b 99
dimethyl-2,3,7,10- ppm 8.20 (s, 1H), 6.65 (s, 1H),
tetrazatricyclo[7.4.0.0 6.08 (s, 1H), 2.84 (d, J = 2.8 Hz,
28ltrideca-1(9),3,5,7- 2H), 2.75 (s, 2H), 1.02 (s, 6H).
tetraene m/z: 237 [M+H]*
Intermediate 54
4- "HNMR (400 MHz, DMSO-dg) 0 c 81
chlorospiro[2,3,7,10- SN ppm 8.21 (s, 1H), 6.65 (s, 1H),
tetrazatricyclo[7.4.0.0 °'"g/ 5.94 (s, 1H), 2.92 (d,d = 2.6 Hz,
28)trideca-1(9),3,5,7- " 3H), 2.89 (s, 3H), 0.65 — 0.48 (m,
tetraene-12,1'- 7H). m/z: 235 [M+H]*
cyclopropane]
Intermediate §5
(11rel-S)-4-chloro-11- "HNMR (400 MHz, DMSO-dg) 8 c 31
methyl-2,3,7,10- ﬁ/’*\ ppm .16 (s, 1H), 6.64 (s, 1H), 5.84
tetrazatricyclo[7.4.00 | & },,L%;NH\ (s, TH), 3.11 — 2.87 (m, 2H), 2.09
28ltrideca-1(9),3,5,7- i -1.99 (m, 1H), 1.58 (dtd, J = 13.2,
tetraene 10.0,6.4 Hz, 1H),1.20(d,J=6.3
Intermediate 56 Hz, 3H). m/z: 223 [M+H]*
(11rel-R)-4-chloro-11- "HNMR (400 MHz, DMSO-de) 6 c 34
methyl-2,3,7,10- _<§./”\ ppm .16 (s, 1H), 6.64 (s, 1H), 5.84
tetrazatricyclo[7.4.0.0 | “ .t w | (5. 1H), 3.11-2.87 (m, 2H), 2.09
28)trideca-1(9),3,5,7- i, | =1.99(m, 1H), 1.58 (dtd, J = 13.2,
tetraene “110.0,6.4 Hz, 1H), 1.20 (d, J=6.3
Intermediate 57 Hz, 3H). m/z: 223 [M+H]*
4- "HNMR (400 MHz, DMSO-de) 0 c 88
chlorospiro[2,3,7,10- ppm 8.20 (s, 1H), 6.69 (s, 1H),
tetrazatricyclo[7.4.0.0 | 6.10 (s, 1H), 4.24 — 4.04 (m, 3H),
28trideca-1(9),3,5,7- | * 3.51 (d, J =8.1 Hz, 1H), 3.27 -
tetraene-13,3"- 3.18 (m, 1H), 3.07 (ddt, J = 10.8,
tetrahydrofuran] 7.7,3.8 Hz, 2H), 2.06 — 1.98 (m,
Intermediate 58 1H), 1.89 — 1.80 (m, 1H), 1.64 (dt,
J=12.1,7.3 Hz, 1H). m/z: 265
[M+H]"
4-chloro-13- "HNMR (400 MHz, DMSO-de) 8 b 32
(methoxymethyl)- ppm 8.17 (s, 1H), 6.64 (s, 1H),
2,3,7,10- 6.06 (s, 1H), 3.76 (dd, J =8.7,2.2
tetrazatricyclo[7.4.0.0 | Hz, 1H), 3.64 — 3.54 (m, 2H), 3.28
28]trideca-1(9),3,5,7- . 1 (s, 3H), 3.26 = 3.14 (m, 2H), 2.11
tetraene et | (d, J = 13.5 Hz, 1H), 1.74 (ddd, J
Intermediate 59 =18.4,12.7, 4.9 Hz, 1H). m/z: 253
[M+H]"
4-chloro-13- "HNMR (400 MHz, DMSO-de) & c 96
(methoxymethyl)-13- ppm 8.15 (s, 1H), 6.62 (s, 1H),
methyl-2,3,7,10- 5.95 (s, 1H), 4.42 (d, J = 8.6 Hz,
tetrazatricyclo[7.4.0.0 1H), 3.48 (d, J = 8.7 Hz, 1H), 3.22
28ltrideca-1(9),3,5,7- (dg, J=9.7,3.7, 3.0 Hz, 1H), 3.11
tetraene (s, 4H, CH3+CH), 2.18 (ddd, J =
Intermediate 60 13.5,9.9, 3.7 Hz, 1H), 1.65 (ddd,
J=13.4,6.0,3.0 Hz, 1H), 1.43 (s,
3H). m/z; 267 [M+H]*

58




WO 2022/106857 PCT/GB2021/053031

4-fluoro-13-methyl-
2,3,7,10-
tetrazatricyclo[7.4.0.%2
Sltrideca-1(9),3,5,7-

THNMR (400 MHz, DMSO-de) 6 f 96
ppm 8.16 (s, 1H), 6.20 (d, J = 5.2
Hz, 1H), 5.97 — 5.84 (m, 1H), 3.41
—3.32(m, 1H), 3.27 — 3.20 (m,

tetraene 1H), 3.15 (tdd, J =12.2,3.0,1.9
Intermediate 60-b N Hz, 1H), 1.93 - 1.82 (m, 1H), 1.82
-1.72(m, 1H),1.34 (d, J=6.9
Hz, 3H).
Scheme 3

e Bix:

k 4

Step 1 Step 2

Step 1: Intermediates: 61-62
Tert-butyl piperidine-1-carboxylate derivative (1.74 g, 7.52 mmol) was dissolved in dry DCM-

(1M) 2,6-di-tert-butylpyridine (97%, 3 mmol) was added followed by trimethyloxonium
tetrafluoroborate (95%, 2 mmol) at 0°C. The reaction mixture was warmed to rt and stirred
overnight. The reaction mixture was partitioned between DCM and sat. ag. NaHCOs, phases
were separated and the aqueous phase was extracted with DCM. The organic layers were
combined, dried over anhydrous NazSOsa, filtered and concentrated under reduced pressure.

The crude was purified by flash column chromatography (Heptane/EtOAc from 100/0 to 1/1) to

afford the title compound.

but N , p .
4- (d, J=5.2Hz, 1H), 4.50 (s, 1H),3.90 (d, J
(methoxymethyl)pip =30.5 Hz, 4H), 3.67 (s, 1H), 3.48 (dd, J =
eridine-1- W g™ 9.1, 3.4 Hz, 1H), 3.34 (dd, J = 9.2, 7.2 Hz,
carboxylate a « § 1H), 3.29-3.25(m, 1H),3.22(d,J=1.9

Intermediate 61 Hz, 5H), 3.19 — 3.05 (m, 2H), 2.62 (s, 3H),
2.49 (s, 1H), 1.76 — 1.65 (m, 2H), 1.56 —
1.43 (m, 2H), 1.38 (s, 18H), 1.29 (dg, J =

9.5, 3.3 Hz, 2H).

15

tert-butyl 3-hydroxy-
4-(methoxymethyl)-
4-methyl-piperidine-
1-carboxylate
Intermediate 62

TH NMR (DMSO-ds, 500 MHzZ): 6 ppm
4.68-4.79 (m, 1H), 3.59-3.79 (m, 1H), 3.32-
3.38 (m, 1H), 3.26-3.30 (m, 1H), 3.23 (s,
3H), 3.22-3.25 (m, 1H), 3.19-3.23 (m, 1H),
3.03 (d, J = 8.8 Hz, 1H), 2.55-2.96 (m, 1H),
1.40-1.48 (m, 1H), 1.38 (s, 9H), 1.25-1.33
(m, 1H), 0.77-0.96 (m, 3H)

49

Step 2: Intermediate 63-64

To a solution of intermediates 61 or 62 (1 mmol) in dry DCM (0.8 M) was added portion-wise
Dess-Martin periodinane (2 mmol) at 0°C. The reaction mixture was warmed to rt and left
stirring for 4h, under nitrogen. The reaction mixture was quenched with 10% aqueous NazS203

Phases were separated and the aqueous phase was extracted with DCM. The organic layers
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were combined, dried over anhydrous Na>SOyq, filtered and concentrated under reduced

pressure. The crude was purified by flash column chromatography (Heptane/EtOAc from 100/0 to
50/50) to afford title compound

y ' 6) O ppm 4.
(methoxymethyl)- S o e | 3.85(m, 2H),3.77 (dt, J = 13.0, 4.2 Hz, 1H),
3-oxo-piperidine- \* 3.56 — 3.43 (m, 2H), 3.21 (s, 3H), 2.70 (dq, J
1-carboxylate N - =10.9, 5.9 Hz, 1H), 2.06 (ddt, J = 13.6, 5.8,
Intermediate 63 3.9 Hz, 1H), 1.76 — 1.64 (m, 1H), 1.40 (s,

9H).
tert-butyl 4- TH NMR (400 MHz, DMSO-ds) 6 ppm 4.01 — 82
(methoxymethyl)- By | 3.85 (m, 2H), 3.61 (dt, J = 13.1, 5.5 Hz, 1H),
4-methyl-3-oxo0- 3.46 (d, J=9.0Hz, 2H), 3.23 (d, J = 9.0 Hz,
piperidine-1- TN 1H), 3.20 (s, 3H), 2.05 (ddd, J = 14.2, 9.2,
carboxylate ) 5.0 Hz, 1H), 1.67 (ddd, J = 14.0, 6.1, 4.6 Hz,
Intermediate 64 1H), 1.40 (s, 9H), 1.01 (s, 3H).

Scheme 4

Step 8

Step1 (X=C,N)
General procedure

To a solution of commercially available ketone (1 mol) and ({R})-2-methylpropane-2-sulfinamide
(1.25 mol) in dry THF (0.25 M) was added Ti(OiPr)s (2.5 mol) at rt. After that, the reaction mixture
was stirred at reflux for 24h then cooled to rt and then to -78°C prior addition of 1 M L-selectride
in THF (3 mol), the reaction mixture was left at this temperature for 2h. After quenching the
reaction with brine at -78°C, the reaction was allowed to reach rt and was left stirring at rt for 1h.
The slurry mixture was filtered over a pad of isolute and the pad was washed 3 times with EtOAc.
The organic phase was separated and the aqueous layer was extracted with EtOAc. The organic
layers were combined, dried over anhydrous Na2SOsq, filtered and concentrated under reduced
pressure. The crude was purified by flash chromatography on silica (heptane/EtOAc) to afford
the expected compound (Rs, S).

Using the same conditions with ({S})-2-methylpropane-2-sulfinamide, the expected compound
(Ss, R) was obtained.
Intermediate 65-71
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(R)-N-[(15)-1-(4- "H NMR (400 MHz,DMSO-de) 8 ppm 7.70 - 7.60 64
bromophenyl)-2,2,2- (m, 2H), 7.58 (d, J = 8.5Hz, 2H), 6.45 (d, J =9.6
trifluoro-ethyl]-2-methyl- Hz, 1H), 5.27 (p, J= 8.5 Hz, 1H), 1.13 (s,9H).
propane-2-sulfinamide m/z: 358 [M+H]*

Intermediate 65

(R)-N-[(1S5)-1-(6-bromo- "H NMR (400 MHz, DMSO-ds) © ppm 8.63 (d, J 56
3-pyridyl)-2,2,2-trifluoro- = 2.4 Hz, 1H), 8.03 (dd, J = 8.4, 2.5 Hz, 1H),
ethyl]-2-methyl-propane- 7.80(d, J=8.4 Hz, 1H), 6.57 (d, J= 9.7 Hz, 1H),
2-sulfinamide 5.48 (p, J = 8.3 Hz, 1H), 1.15 (s, 9H) m/z: 359
Intermediate 66 [M+H]*

(R)-N-[(1S)-1-(4- "H NMR (400 MHz, DMSO-de) & ppm 7.62 — 98
bromophenyl)-2,2- 7.54 (m, 2H), 7.42 (d, J = 8.5 Hz, 2H), 1.61 (s,
difluoro-ethyl]-2-methyl- 1H), 1.08 (d, J = 2.2 Hz, 9H), 0.86 — 0.82 (m,
propane-2-sulfinamide 1H). m/z: 340 [M+H]*

Intermediate 67

(R)-N-[(1R)-1-(4- "H NMR (400 MHz, DMSO-de) © ppm 7.62 — 38
bromophenyl)ethyl]-2- 7.42 (m, 2H), 7.42 - 716 (m, 2H), 5.39 (d, J =
methyl-propane-2- 5.2 Hz, 1H), 1.43 (d, J = 6.7 Hz, 3H), 1.10 (s,
sulfinamide 9H). m/z: 304 [M+H]*

Intermediate 68

(R)-N-[(1S)-1-(4- "H NMR (400 MHz, DMSO-ds) & ppm 7.65 — 35
bromophenyl)-2,2- 7.39 (m, 4H), 6.10 (d,J= 9.8 Hz,1H), 4.69 (q,J=
difluoro-propyl]-2-methyl- 10.9 Hz, 1H), 1.61 (9,J= 21.0, 19.3 Hz, 3H),
propane-2-sulfinamide 1.14 - 1.00 (m, 9H). m/z: 354 [M+H]*

Intermediate 69

(S)-N-[(1R)-1-(4- "H NMR (400 MHz, DMSO-ds) d ppm 7.64 (d, J 61
bromophenyl)-2,2,2- = 8.6 Hz, 2H), 7.58 (d, J = 8.5 Hz, 2H), 6.46 (d,
trifluoro-ethyl]-2-methyl- J=9.6Hz, 1H), 5.27 (p, J = 8.5 Hz, 1H), 1.13 (s,
propane-2-sulfinamide 9H)

Intermediate 70 m/z: 359 [M+H]*

(S)-N-[(1R)-1-(6-bromo- "H NMR (400 MHz, DMSO-ds) & ppm 8.62 67
3-pyridyl)-2,2,2-trifluoro- (d, J= 2.5 Hz, 1H), 8.02 (dd, J= 8.3, 2.5 Hz,
ethyl]-2-methyl-propane- 1H), 7.79 (d, J=8.3 Hz, 1H), 6.56 (d, J = 9.7 Hz,
2-sulfinamide 1H), 5.47 (p, J = 8.5 Hz, 1H), 1.15 (s, 9H). m/z:
Intermediate 71 359 [M+H]*

Step 2
General procedure

A solution of intermediates 65-71 (1 mol) were dissolved in dry THF (0.3 M). The reaction mixture
was degassed with N2 for 5 min and stirred at 0°C prior addition of 1 M LIHMDS in THF (1.5 mol).
The reaction mixture was stirred at 0°C for 20 min, and iodoalkane (5 mol) was then added
dropwise. The reaction mixture was stirred at 0°C for further 30 min. The reaction mixture was
partitioned between EtOAc and sat. aq. NH4Cl. The organic layers were washed with water, brine,

dried over anhydrous NazSOjq, filtered and concentrated under reduced pressure. The crude was

purified by flash column chromatography (Heptane/EtOAc) to afford intermediates 72-79.

TH NMR (400 MHz,DMSO-de) 6 ppm 7.74 77
—7.58 (m, 2H), 7.41 (d, J = 8.4Hz, 2H),

5.60 (q, J =9.1 Hz, 1H), 2.41 (s,3H), 1.13

(s, 9H)M/z: 372 [M+H]*

(R)-N-[(15)-1-(4-
bromophenyl)-2,2,2-trifluoro-
ethyl]-N,2-dimethyl-propane-2-
sulfinamide

Intermediate 72
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(R)-N-[(1S)-1-(6-bromo-3- "H NMR (400 MHz, DMSO-ds) & ppm 50
pyridyl)-2,2,2-trifluoro-ethyl]- 8.49(d,J=24Hz 1H), 7.85(dd, J = 8.4,
N,2-dimethyl-propane-2- 2.5Hz, 1H), 7.80 (d, = 8.3 Hz, 1H),
sulfinamide 5.83 —5.74 (m, 1H), 2.46 (s, 3H), 1.13 (s,
Intermediate 73 9H). m/z: 373 [M+H]*
(R)-N-[(1R)-1-(4- "HNMR (400 MHz, DMSO-dg) 6 ppm 38
bromophenyl)ethyl]-N,2- 7.62—-7.42 (m, 2H), 7.42 - 7.16 (m, 2H),
dimethyl-propane-2- 539(d,J=52Hz 1H),1.43(,J=6.7
sulfinamide Hz, 3H), 1.10 (s, 9H). m/z: 304 [M+H]*
Intermediate 74
(R)-N-[(18)-1-(4- "H NMR (400 MHz, DMSO-ds) 6 ppm 72
bromophenyl)-2,2-difluoro- 7.67 —7.61(m, 2H), 7.51 — 7.43 (m, 2H),
ethyl]-N,2-dimethyl-propane-2- 6.75 (d, J = 54.6, 6.0 Hz, 1H), 4.74 (ddd,
sulfinamide J=13.3,10.8, 6.0 Hz, 1H), 2.53 (s, 3H),
Intermediate 75 1.09 (s, 9H). m/z: 354 [M+H]*
(R)-N-[(1SR)-1-(4- "H NMR (400 MHz, DMSO-ds) (major 53
bromophenyl)-2,2-difluoro- diastereoisomere) d ppm 7.66 — 7.59 (m,
propyl]-N,2-dimethyl-propane- 2H), 7.44 — 7.37 (m, 2H), 4.96 (t,J=15.2
2-sulfinamide Hz, 0.8 H),2.47 (s, 2.45 H), 1.68 (dt,J=
Intermediate 76 23.4,19.3Hz, 245H),1.13 (d,J=35.6

Hz, 7.49H).
(S)-N-[(1R)-1-(4- m/z: 372 [M+H]* 79
bromophenyl)-2,2,2-trifluoro-
ethyl]-N,2-dimethyl-propane-2-
sulfinamide
Intermediate 77
(S)-N-[(1R)-1-(6-bromo-3- "H NMR (400 MHz, DMSO-des) 6 ppm 83
pyridyl)-2,2,2-trifluoro-ethyl]- | 849, J=25Hz, 1H),7.90-7.71 (m,
N,2-dimethyl-propane-2- 2H), 5.77 (9, J = 9.0 Hz, 1H), 2.45 (s,
sulfinamide 3H), 1.13 (s, 9H). m/z: 373 [M+H]*
Intermediate 78
(R)-N-[(1S)-1-(4- "H NMR (400 MHz, DMSO-de) 6 ppm 7.69 39
bromophenyl)-2,2,2-trifluoro- | = 7.65 (m, 2H), 7.45 - 7.40 (m, 2H), 5.46
ethyl]-N-ethyl-2-methyl- (9,J=9.2Hz,1H),3.33 (dg, J=145,7.2
propane-2-sulfinamide Hz, 1H), 2.81 = 2.65 (m, 1H),1.19 (t, J =
Intermediate 79 7.1 Hz, 3H), 0.97 (s, 9H). m/z: 387 [M+H]".

Step 3
General procedure

To a solution of Intermediates 72-79 (1 mol) in EtOAc (0.1 M) was added 4 M hydrogen chloride
in 1,4-dioxane (4 mol). The reaction mixture was left stirring for 2h.
a) The mixture was concentrated under vacuum to obtain the title compounds as HCI salt.
b) The reaction mixture was slowly poured onto a sat. aq. NaHCOs solution, the phases
were separated, and the aqueous solution extracted with EtOAc (3 times). The organic
layers were combined, washed with brine, dried over anhydrous Na:SOs, filtered and
concentrated under reduced pressure. The crude was purified by flash chromatography
on silica (DCM/EtOAC) to afford Intermediates 80-85 as free bases.

[(1S)-1-(4-
bromophenyl)-2,2,2-

TH NMR (400 MHz, DMSO-de) ©
ppm 10.56 (s, 1H), 7.77 (d, J =8.5
Hz, 2H), 7.62 (d, J = 8.4Hz, 2H),
5.48 (s, 1H). m/iz: 268 [M+H]*

trifluoroethyl](methyl)
amine hydrochloride
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Intermediate 80

(1S)-1-(6- s "H NMR (400 MHz, DMSO-de) b 65
bromopyridin-3-yl)- ARG ppm 7.90 (d, J = 8.5 Hz, 1H), 7.78

2,2,2- L1 (d, J =84 Hz, 1H), 465 (s, 1H),
trifluoroethyl](methyl) #2229 (s, 3H). m/z: 269 [M+H]*
amine c
Intermediate 81
(1S)-1-(4- . . | 'TH NMR (400 MHz, DMSO-ds) d b 86
bromophenyl)-2,2- ‘ ! ppm 10.12 (s, 1H), 7.88 — 7.68 (m,
difluoro-N-methyl- e | 2H), 7.57 (d, J = 8.4 Hz, 2H), 6.65
ethanamine i 7 i | (td,J=54.0,3.5Hz, 1H), 4.95 (t, J
Intermediate 82 R = 11.4 Hz, 1H), 2.48 (s, 3H). m/z:
250 [M+H]*
(1R)-1-(4- "H NMR (400 MHz, DMSO-de) © a 93

bromophenyl)-N-
methylethanamine

ppm 9.15 (s, 1H), 7.79 — 7.61 (m,
2H), 7.52 (s, 2H), 4.31 (d, J = 6.3

hydrochloride Hz, 1H), 2.39 (s, 3H), 1.54 (d, J =
Intermediate 83 6.8 Hz, 3H) m/z: 214 [M+H]*
(1R)-1-(4- "H NMR (400 MHz, DMSO) 6 ppm a 100

bromophenyl)-2,2,2-
trifluoro-N-methyl-
ethanamine
hydrochloride
Intermediate 84
(1R)-1-(6-bromo-3-
pyridyl)-2,2,2-trifluoro-
N-methyl-ethanamine
Intermediate 85

7.88 — 7.74 (m, 2H), 763 (d, J =
8.2 Hz, 2H), 5.57 (s, 1H), 2.47 (s,
3H), 1.68 (t, J= 1.1 Hz, 1H). m/z:
268 [M+H]*

TH NMR (400 MHz, DMSO-de) © b 62
ppm 8.48 (d, J = 2.4 Hz, 1H), 7.87
(dd, J = 8.3, 2.5 Hz, 1H), 7.74 (d, J
= 8.2 Hz, 1H), 4.46 (p, J = 8.1 Hz,
1H), 3.09 —2.90 (m, 1H), 2.22 (d, J
= 5.5 Hz, 3H). m/z: 269 [M+H[*

Schema 4-Step 4
Procedure

To a solution of 1,1-dioxo-1AS-thiane-4-carboxylic acid or tetrahydro-2H-thiopyran-4-carboxylic
acid (1.5 mol), Intermediate 80-85 (1 mol) in dry DCM (0.2 M) was added TEA (8 mol). Then, a
solution of TsP 50% in EtOAc (4 mol) was added at 0 °C and the reaction mixture was warmed
to rt and stirred for 18h. The reaction mixture was diluted with DCM, washed with a sat. aq.
NaHCO:s solution, brine, dried over anhydrous Na2SO4, filtered and concentrated under reduced
pressure. The crude was purified by flash column chromatography (Heptane/EtOAc) as eluent to

afford Intermediates 86-91.

N-[(1S)-1-(4- "H NMR (400 MHz, DMSO-ds) 8 ppm 7.68 (d, J = 88
bromophenyl)-2,2,2- 2 8.5Hz,2H),7.32(d, J=84Hz, 2H),6.54 (q, J =
trifluoroethyl]-N- 9.2 Hz, 1H), 3.17 (ddt, J = 22.5, 18.4, 12.0 Hz,
methyl-1,1-dioxo-1A°- 5H), 2.89 (s, 3H), 2.17 — 1.88 (m, 4H).m/z: 428
thiane-4-carboxamide [M+H]*

Intermediate 86

N-[(1S)-1-(6-
bromopyridin-3-yl)-
2,2, 2-trifluoroethyl]-N-
methyl-1,1-dioxo-1Ae-
thiane-4-carboxamide

TH NMR (400 MHz, DMSO-ds) 6 ppom 8.40 (s, 1H), | 56
7.78 (s, 2H), 6.71 = 6.56 (m, 1H), 3.28 — 3.03 (m,
5H), 2.94 (s, 3H), 2.18 — 1.90 (m, 5H), 1.17 (d, J
= 7.0 Hz, 1H). m/z; 429 [M+H]*
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Intermediate 87

N-[(7S)-1-(4- "H NMR (400 MHz, DMSO-de) d ppm 7.65 (dd, J 96
bromophenyl)-2,2- =216, 8.6 Hz, 2H), 7.40 - 7.30 (m, 2H), 3.21 (d,
difluoro-ethyl]-N- J=12.7 Hz, 2H), 3.12 (s, 2H), 2.94 (s, 3H), 2.01
methyl-1,1-dioxo- (s, 2H), 1.99 (s, 1H), 1.18 (t, J = 7.1 Hz, 1H), 1.11
thiane-4-carboxamide (s, 2H). m/z: 410. [M+H]*

Intermediate 87-b

N-[(1R)-1-(4- "H NMR (400 MHz, DMSO-dg) 6 ppm 7.66 —7.44 99
bromophenyl)ethyl]- (m, 2H), 7.22 (dd, J = 25.7, 8.3 Hz, 2H), 5.76 (q,
N-methyl-1,1-dioxo- J=7.2Hz, 1H), 3.34 (d, J = 6.9 Hz, 2H), 3.22 (dd,
1Ae-thiane-4- J =109, 8.1 Hz, 2H), 3.13 - 3.01 (m, 3H), 2.71
carboxamide (s, 2H), 2.07 - 2.01 (m, 3H), 1.56 (d, J = 6.8 Hz,
Intermediate 88 1H), 1.41 (d, J = 7.1 Hz, 2H). m/z: 374 [M+H]*.
N-[(1R)-1-(6- "H NMR (400 MHz, DMSO-ds) d ppm 8.40 (s, 1H), 54
bromopyridin-3-yl)- 7.77 (s, 2H), 6.71 —6.56 (m, 1H), 3.28 — 3.03 (m,

2,2, 2-trifluoroethyl]-N- 5H), 2.94 (s, 3H), 2.18 — 1.90 (m, 5H), 1.17 (d, J
methyl-1,1-dioxo-1Ae- =7.0 Hz, 1H). m/z: 429 [M+H]*

thiane-4-carboxamide

Intermediate 89

N-[(7S)-1-(4- "H NMR (400 MHz, DMSO-dg) 8 ppm 7.77 —7.59 42
bromophenyl)-2,2,2- (m, 2H), 7.39 - 7.22 (m, 2H), 6.65 - 6.27 (m, 1H),
trifluoro-ethyl]-N- 2.91 - 2.81 (m, 4H), 2.80 — 2.65 (m, 2H), 2.63 -
methyl- 2.55 (m, 2H), 2.05-1.92 (m, 2H), 1.74 — 1.58 (m,
tetrahydrothiopyran- 2H). m/z: 396 [M+H]*

4-carboxamide

Intermediate 90

N-[(1R)-1-(4- "H NMR (400 MHz, DMSO) 6 ppm 7.74 —7.63 (m, 52
bromophenyl)-2,2,2- 2H), 7.38 - 7.26 (m, 2H), 6.54 (q, J = 9.3 Hz, 1H),
trifluoro-ethyl]-N- 2.85 (s, 3H), 2.81 — 2.66 (m, 2H), 2.65 - 2.54 (m,
methyl- 3H),2.04-1.90 (m, 2H), 1.74-1.58 (m, 2H). m/z:
tetrahydrothiopyran- 396 [M+H]*

4-carboxamide

Intermediate 91

N-[(1R)-1-(4-bromophenyl)-2,2.2-trifluoroethyl]-N-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

Intermediate 92

Intermediate 91 (285 mg, 0.62 mmol) was dissolved in DCM (3 mL), then m-CPBA (285 mg, 1.24
mmol) was added and the reaction stirred at rt for 3h. The reaction was quenched with a sat. aq.
NazSOs solution. Layers were separated and the organic phase washed with sat NaHCOs, dried
over MgSOs and concentrated under reduce pressure to give Intermediate 92 (204 mg, 75.5%
Yield). m/z: 428 [M+H]*."H NMR (400 MHz, DMSOQ) & ppm 7.75 — 7.64 (m, 2H), 7.32 (d, J = 8.3
Hz, 2H), 6.54 (q, J = 9.2 Hz, 1H), 3.25 - 3.06 (m, 5H), 2.88 (s, 3H), 2.10 — 1.95 (m, 4H).

Step 5 (only if X = C and R2= 1,1-dioxo0-1-A%-thiane-4-carboxylic acid):

Intermediate 86 (1 mol), tert-butyl carbamate (1.5 mol) and cesium carbonate (2 mol) were

dissolved in dry 1,4-dioxane (0.2 M). The reaction mixture was degassed with Nz for 5 min prior
addition of Pd XPhos G2 (0.1 mol) at rt. The reaction mixture was then heated at 100°C for 5h.
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EtOAc and H20O were added to the reaction mixture, phases were separated, the aqueous phase
was extracted twice with EtOAc. The organic layers were combined, washed with brine, dried
over anhydrous NaxSOa, filtered and concentrated under reduced pressure. The crude was

purified by flash column chromatography (Heptane/EtOAC) as eluent to obtain Intermediate 93

( z, -de)
8 ppm 9.51 (s, 1H), 7.52 (d, J
=8.7Hz, 2H),7.24 (d, J=8.7
Hz, 2H), 6.44 (t, J = 9.4 Hz,
1H), 3.27 - 3.03 (m, 5H), 2.87
(s, 3H), 2.02 (d, J = 25.2 Hz,
4H), 1.47 (s, 9H). m/z: 487
[M+NaJ*

ert-buty -{4-
dioxo-1A°-thian-4-yl)-N-
methylformamido]-2,2,2-
trifluoroethyl]phenyl}carbamate
Intermediate 93

Step 6 (only if X =C):
Under nitrogen, to a solution of Intermediate 93 (1 mol) in 1,4-dioxane/ethanol 1/1 (0.25 M) was

added 4 M hydrogen chloride in 1,4-dioxane (5 mol) at rt. The reaction mixture was left stirring at

rt for 2h and then concentrated under reduced pressure to obtain the intermediate 94 as HCI salt.

N-[(18)-1-(4-
aminophenyl)-2,2,2-
trifluoroethyl]-N-methyl-
1,1-dioxo-1A°-thiane-4-
carboxamide
hydrochloride
Intermediate 94

H NMR (400 MHz, DMSO-ds) ©
ppm 7.23 (d, J = 8.0 Hz, 1H), 7.00
(d,J=7.6Hz, 1H), 6.44 (q, J = 9.2
Hz, OH), 3.32 — 3.03 (m, 3H), 2.88
(s, 1H), 2.16 — 1.89 (m, 2H). m/z:
365 [M+H]*

Scheme 5

Step 1

To a solution of commercially available benzaldehyde (1 mmol) and (R)-2-methylpropane-2-
sulfinamide (4 mmol) in dry DCM (1 M) was added cesium carbonate (1.2 mmol). The reaction
mixture was stirred at rt upon completion. The reaction mixture was partitioned between DCM
and H20. The phases were separated and the aqueous layer was extracted twice with DCM. The
organic layers were combined, dried over anhydrous MgSOQOs, filtered and concentrated in vacuo.
The crude was purified by flash column chromatography (heptane/EtOAc, from 0% to 25% of
EtOAc) intermediates 95-97.
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(R)-N-[(4-bromo-3-
fluorophenyl)methylene]-2-
methyl-propane-2-sulfinamide | ..
Intermediate 95

H NMR (400 MHz, DMSO-de) 6 ppm
8.57 (s, 1H), 7.95—7.88 (m, 2H), 7.76 (dd,
J=83, 1.8 Hz, 1H), 1.20 (s, 9H). m/z: 306
[M+H]*

(R)-N-[(4-bromo-2- o "H NMR (400 MHz, DMSO-ds) 6 ppm 8.68 79
methylphenyl)methylene]-2- ¢ (s, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.62 (d,
methyl-propane-2-sulfinamide J=1.7Hz, 1H), 7.56 (dd, J = 8.3, 2.0 Hz,
Intermediate 96 1H), 2.55 (s, 3H), 1.18 (s, 9H). m/z: 302
[M+H]*
"H NMR (400 MHz, DMSO-ds) & ppm 8.56 89
(s, 1H), 7.76 (d, J = 8.1 Hz, 1H), 7.66 (d,
: ‘ J=1.8Hz 1H), 7.48 (dd, J = 8.1, 1.8 Hz,
b 1H), 3.93 (s, 3H), 1.20 (s, 9H). m/z: 318
[M+H]*

(R)-N-[(4-bromo-3-
methoxyphenyl)methylene]-2-
methyl-propane-2-sulfinamide
Intermediate 97

Schema 5 Step 2-

A solution of intermediates 95-97 (1 mmol) and N,N,N-trimethylmethanaminium fluoride (1.2
mmol) in dry THF (0.3 M) at rt was cooled to -78°C. A solution of trimethyl(trifluoromethyl)silane
(2 mmol) in dry THF (2M) at -78 °C was added and then stirred at same temperature upon
completion. The reaction was quenched by addition of sat. ag. NH4Cl solution at 0 °C. The
organic layer was separated, the water phase was extracted with EtOAc. The organic layers were

combined, dried over anhydrous Na:SO4 and concentrated under reduced pressure. The crude

was purified by flash column chromatography (heptane/EtOAc, from 0% to 100% of EtOAc) to

(R)-N-[(1S)-1-(4- H NMR (400 MHz, DMSO-de) 6 ppm 7.81 (dd, J = 75
bromo-3-fluoro- [ | 8.2, 7.5 Hz, 1H), 7.72 (dd, J = 10.1, 1.8 Hz, 1H),
phenyl)-2,2,2- YT «_ | 7.45(dd, J=8.3,1.7 Hz, 1H), 6.49 (d, J = 9.9 Hz,
trifluoro-ethyl]-2- w Ny ’ 1H), 5.37 (p, J = 8.4 Hz, 1H), 1.15 (s, 9H). m/z: 376
methyl-propane-2- : [M+H]*

sulfinamide

Intermediate 98

(R)-N-[(1S)-1-(4- N "H NMR (400 MHz, DMSO-de) d ppm 7.56 (d,J = 88

bromo-2-methyl-
phenyl)-2,2,2-
trifluoro-ethyl]-2-
methyl-propane-2-
sulfinamide
Intermediate 99
(R)-N-[(1S)-1-(4-
bromo-3-methoxy-

8.8 Hz, 1H), 7.52 (s, 1H), 7.49 (s, 1H), 6.49 (d,J =
8.8 Hz, 1H), 5.16 (s, 1H), 2.40 (s, 3H), 1.10 (s, OH).
miz: 372 [M+H] *

TH NMR (400 MHz, DMSO-de) © ppm 7.63 (d, J = | 52
8.2 Hz, 1H), 7.40 (d, J = 1.6 Hz, 1H), 7.15 (dd, J =

phenyl)-2,2,2- Ny 8.2, 1.6 Hz, 1H), 6.42 (d, J = 9.6 Hz, 1H), 5.24 (p,
trifluoro-ethyl]-2- &..i:\?;" ! J =8.4 Hz, 1H), 3.87 (s, 3H), 1.15 (s, 9H). m/z: 388
methyl-propane-2- b [M+H]*

sulfinamide

Intermediate 100
Schema 5 Step 3
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Intermediates 98-100 (1 mmol) were dissolved in dry THF (0.3 M). The reaction mixture was
degassed with N2 for 5 min and stirred at 0°C prior addition of 1 M LIHMDS in THF (2 mmol). The
reaction mixture was stirred at 0°C for 20 min, then iodomethane (5 mmol) was added dropwise.
The reaction mixture was allowed to reach rt and stirred for 2h. The mixture was partitioned
between EtOAc and a sat. aq. NH«Cl. The organic layers were washed with water, brine, dried

over anhydrous NaxSOa, filtered and concentrated under reduced pressure. The crude was

purified by flash column chromatography (heptane/EtOAc, from 0% to 100% of EtOAc) to afford
Intermediates 101-103.

10

15

20

25

(R)-N-[(1S)-1-(4-
bromo-3-fluoro-phenyl)-
2,2 2-trifluoro-ethyl]-
N,2-dimethyl-propane-
2-sulfinamide
Intermediate 101

H NMR (400 MHz, DMSO-ds) & ppm 7.85
(dd, J = 8.2, 7.6 Hz, 1H), 7.44 (dd, J = 9.9,
2.0 Hz, 1H), 7.27 (dd, J = 8.3, 1.5 Hz, 1H),
5.69 (g, J = 8.9 Hz, 1H), 2.45 (s, 3H), 1.14 (s,
9H).m/z: 390 [M+H]*

(R)-N-[(15)-1-(4-
bromo-2-methyl-
phenyl)-2,2,2-trifluoro-
ethyl]-N,2-dimethyl-
propane-2-sulfinamide
Intermediate 102

miz: 386 [M+H]".

69

(R)-N-[(1S5)-1-(4-
bromo-3-methoxy-
phenyl)-2,2 2-trifluoro-
ethyl]-N,2-dimethyl-
propane-2-sulfinamide

H NMR (400 MHz, DMSO-ds) 6 ppm 8.29
(s, 1H), 7.68 (d,J= 8.2 Hz, 1H), 7.15 (d,J=1.9
Hz, 1H), 6.98 (d,J= 8.3 Hz, 1H), 5.60 (q,J=
9.0 Hz, 1H), 3.86 (s, 3H), 2.44 (s, 3H), 1.15
(s, 9H). m/z: 402 [M+H]*

83

Intermediate 103

Intermediates 104-115
General procedure 1
To a stirred heterogeneous solution of intermediates 72-79 (1 mmol), Intermediates 41-60 or 60-

b (1 mmol) and caesium carbonate (6 mmol) in dry toluene (0.2 M) was degassed under argon

for 20 min. Then, diacetoxypalladium (0.05 mmol) and Rac-BINAP (0.06 mmol) were added. The
heterogeneous reaction mixture was heated at 100 °C for 2h. The reaction mixture was
partitioned between EtOAc and sat. aq. NH4CIl. Phases were separated and the aqueous layer
was extracted twice with EtOAc. Organic layers were combined, washed with brine, dried over
anhydrous MgSOsx, filtered and concentrated under reduced pressure. The crude was purified by
flash column chromatography (Heptane/EtOAc, from 0% to 100% of EtOAc) to afford relative

Intermediates.

General procedure 2
Intermediates 101-103 (1 mmol) and Intermediates 41-60 or 60-b (1 mmol) were dissolved in

Toluene (0.2 M) and cesium carbonate (3 mmol) was added. The suspension was degassed with

argon for 5 min. Pd XPhos G2 (0.01 mmol) was added and the reaction mixture was stirred at
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60°C upon completion. The reaction mixture was partitioned between EtOAc and sat. aq. NH4Cl.
Phases were separated and the aqueous layer was extracted twice with EtOAc. Organic layers
were dried with anhydrous MgSOs, filtered and concentrated under reduced pressure. The crude

was purified by flash column chromatography (heptane/EtOAc, from 0% to 50% of EtOAC) to

afford relative Intermediates.

(R)-N-[(1S)-1-[4-(4-chloro- TH NMR (DMSO-ds, 400 1 80
2,3,7,10- MHz): & ppm 8.29 (s,
tetrazatricyclo[7.4.0.02¢]trid . 1H), 7.39 (d, J = 8.5 Hz,

eca-1(9),3,5,7-tetraen-10-
yl)phenyl]-2,2,2-trifluoro-
ethyl]-N,2-dimethyl-
propane-2-sulfinamide
Intermediate 104

2H), 7.25 (d, J = 8.6 Hz,
2H), 6.82 (s, 1H), 5.50
(@, J =9.1 Hz, 1H), 3.76
—3.65 (m, 2H), 3.10 (t, J
= 6.7 Hz, 2H), 2.42 (s,
3H), 2.03 - 1.88 (m,
2H), 1.14 (s, 9H). m/z

500 [M+H]+
(R)-N,2-dimethyl-N-[(1S)- " (DMSO-ds, 400 MHz): 1 48
2,2 2-trifluoro-1-[4-(4- 0 ppm 8.30 (s, 1H), 7.39
fluoro-2,3,7,10- o 5 (d, J=8.6 Hz, 2H), 7.29

tetrazatricyclo[7.4.0.028]trid
eca-1(9),3,5,7-tetraen-10-
yl)phenyl]ethyl]propane-2- J =92 Hz, 1H), 3.75 -
sulfinamide - 3.70(m, 2H), 3.06 (t, J =
Intermediate 105 6.7 Hz, 2H), 242 (s,
3H), 1.98 - 1.90 (m,
2H), 1.15 (s, 9H). m/z

—7.22 (m, 2H), 6.44 (d,
J=5.1Hz, 1H), 5.50 (q,

484 [M+H]+
(R)-N-[(15)-1-[4-(4- "H NMR (DMSO-ds, 400 1 68
chlorospiro[2,3,7,10- MHz): & ppm 8.20 (s,
tetrazatricyclo[7.4.0.0%8]trid 1H), 7.40 (d,J = 8.5 Hz,
eca-1(9),3,5,7-tetraene- . 2H), 7.25 (d,J= 8.7 Hz,

13,1'-cyclopropane]-10-
yl)phenyl]-2,2,2-trifluoro-
ethyl]-N,2-dimethyl-
propane-2-sulfinamide
Intermediate 106

2H), 6.75 (s, 1H), 5.51
(@J = 9.1 Hz, 1H), 3.78
(dd,J = 7.4, 3.0 Hz, 2H),
2.56 (q,J = 3.2 Hz, 2H),
2.42 (s, 3H), 1.80 (dd,J
= 6.3, 3.8 Hz, 2H), 1.15
(s, OH), 0.94 (q.J = 2.9
Hz, 2H). miz 526

[M+H]+
(R)-N,2-dimethyl-N-[(1S)- "H NMR (DMSO-ds, 400 1 18
2,2, 2-trifluoro-1-[4-(4- MHz): & ppm 8.20 (s,
fluorospiro[2,3,7,10- 1H), 7.39 (d, J = 8.5 Hz,

tetrazatricyclo[7.4.0.0%8]trid
eca-1(9),3,5,7-tetraene-
13,1'-cyclopropane]-10-
yl)phenyl]ethyl]propane-2-

2H), 7.23 (d, J = 8.7 Hz,
2H),6.38 (d, J = 5.2 Hz,
1H), 5.50 (d, J = 9.0 Hz,
1H), 3.78 (s, 2H), 2.53

sulfinamide (d, J=2.8 Hz, 2H), 2.42

Intermediate 107 (s, 3H), 1.80 (s, 2H),
1.15(s,9H),093 d,J =
2.7 Hz, 2H).

miz : 510 [M+H]+
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2,3,7,10-
tetrazatricyclo[7.4.0.028]trid
eca-1(9),3,5,7-tetraen-10-
yl)-2-methyl-phenyl]-2,2,2-
trifluoro-ethyl]-N,2-
dimethyl-propane-2-
sulfinamide

Intermediate 112

DMSO-de) & ppm 8.29
(s, 1H), 7.33 (d, J = 8.4
Hz, 1H), 7.14 (d, J= 2.5
Hz, 1H), 7.08 (dd, J =
8.5, 2.5 Hz, 1H), 6.82 (s,
1H), 5.43 (q, J = 9.1 Hz,
1H), 3.74 — 367 (m,
2H), 3.09 (t, J = 6.7 Hz,
2H), 2.42 (d, J = 9.7 Hz,

N-[(18)-1-[4-(4-chloro- "H NMR (DMSO-ds, 400 56
13,13-dimethyl-2,3,7,10- MHz): 6 ppm 8.25 (s,
tetrazatricyclo[7.4.0.0%8]trid 1H), 7.40 (d, J = 8.5 Hz,
eca-1(9),3,5,7-tetraen-10- 2H), 7.25 (d, J = 8.7 Hz,
yl)phenyl]-2,2 2-trifluoro- 2H), 6.82 (s, 1H), 5.50
ethyl]-N,2-dimethyl- t, J =92 Hz, 1H), 4.04
propane-2-sulfinamide (,d=7.1Hz 2H), 3.77
Intermediate 108 —3.64 (m, 2H), 2.42 (s,
3H), 1.99 (s, 3H), 1.88 —
1.76 (m, 2H), 1.64 (s,
6H), 1.18 (t, J = 7.1 Hz,
3H), 1.15 (s, 9H). m/z :
528 [M+H]+
(R)-N,2-dimethyl-N-[(1S)- "H NMR (DMSO-ds, 400 83
2,2 2-trifluoro-1-[4-(4- MHz): & ppm 8.25 (s,
fluoro-13,13-dimethyl- 1H), 7.39 (d, J = 8.5 Hz,
2,3,7,10- 2H), 7.26 — 7.21 (m,
tetrazatricyclo[7.4.0.02¢]trid 2H), 6.43 (d, J = 5.2 Hz,
eca-1(9),3,5,7-tetraen-10- 1H), 5.51 (q, J = 9.2 Hz,
yl)phenyl]ethyl]propane-2- 1H), 3.75 - 362 (m,
sulfinamide 2H), 2.42 (s, 3H), 1.84 —
Intermediate 109 1.76 (m, 2H), 1.62 (s,
6H), 1.15 (s, 9H). m/z :
512 [M+H]+
(R)-N-[(1S)-1-[4-(4-chloro- "H NMR (DMSO-ds, 400 64
13-methyl-2,3,7,10- MHz): 6 ppm 8.26 (d, J
tetrazatricyclo[7.4.0.02€]trid =3.7Hz, 1H),7.41 (d,J
eca-1(9),3,5,7-tetraen-10- =8.5Hz,2H),7.29(d, J
yl)phenyl]-2,2,2-trifluoro- =8.7Hz, 2H),6.80 (d, J
ethyl]-N,2-dimethyl- =1.3Hz, 1H), 5.52 (9, J
propane-2-sulfinamide = 9.1 Hz, 1H), 3.79 -
Intermediate 110 3.63 (m, 2H), 3.52 (ddd,
J=9.1,6.7,3.5Hz, 1H),
242 (d, J=2.5Hz, 3H),
2.05 (ddt, J=16.5,10.6,
46 Hz, 1H), 1.84 - 1.69
(m, 1H), 1.44 (d,J=6.9
Hz, 3H), 1.14 (s, 9H).
m/z : 514 [M+H]+
Mixture of 2
diastereoisomers in
proprotion 1/1
(R)-N-[(1S)-1-[4-(4-chloro- m/z: 518 [M+H].+ 8
2,3,7,10-
tetrazatricyclo[7.4.0.0%8]trid
eca-1(9),3,5,7-tetraen-10-
yl)-3-fluoro-phenyl]-2,2,2-
trifluoro-ethyl]-/N,2-
dimethyl-propane-2-
sulfinamide
Intermediate 111
(R)-N-[(1S)-1-[4-(4-chloro- "H NMR (400 MHz, 59%
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6H), 2.01 — 1.88 (m,
2H), 1.12 (s, 9H). m/z:
514 [M+H]+.

(R)-N-[(1S)-1-[4-(4-chloro-
2,3,7,10-
tetrazatricyclo[7.4.0.028]trid
eca-1(9),3,5,7-tetraen-10-
yl)-3-methoxy-phenyl]-

2,2, 2-trifluoro-ethyl]-N, 2-
dimethyl-propane-2-
sulfinamide

Intermediate 113

TH NMR (400 MHz,
DMSO-de) 5 ppm 7.82
(s, 1H), 7.25 (d, J = 8.2
Hz, 1H), 7.17 (d, J= 1.8
Hz, 1H), 7.04 (d, J = 8.3
Hz, 1H), 6.74 (s, 1H),
5.58 (q, J = 8.8 Hz, 1H),
3.79 (s, 3H), 3.57 — 3.50
(m, 2H), 3.1 (t, J = 6.6
Hz, 2H), 2.45 (s, 3H),
210 — 2.00 (m, 2H),
1.16 (s, 9H). m/z: 530
[M+H]+.

1%

(R)-N-[(1SR)-1-[4-(4-
chloro-2,3,7,10-
tetrazatricyclo[7.4.0.028]trid
eca-1(9),3,5,7-tetraen-10-
yl)phenyl]-2,2-difluoro-
propyl]-N,2-dimethyl-
propane-2-sulfinamide
Intermediate 114

TH NMR (400 MHz,
DMSO-de) & ppm 8.28
(d,J=2.3 Hz, 1H), 7.49 -
7.33 (m, 2H), 7.23 -
7.11 (m, 2H), 6.82 (d,J=
1.7 Hz, 1H), 4.09 (q,J=
5.3 Hz, 1H), 3.83 — 3.61
(m, 2H), 3.17 (dJ= 5.1
Hz, 4H), 3.10 (t,J= 6.7
Hz, 2H), 2.48 (s, 2H),
204 — 1.92 (m, 2H),
1.68 (t,J= 19.2 Hz, 3H),
1.14 (s, OH). m/z; 496
[M+H]*.

45

(R)-N-[(1S)-1-[4-(4-chloro-
2,3,7,10-
tetrazatricyclo[7.4.0.028]trid
eca-1(9),3,5,7-tetraen-10-
ylphenyl]-2,2,2-trifluoro-
ethyl]-N-ethyl-2-methyl-
propane-2-sulfinamide
Intermediate 115

TH NMR (400 MHz,
DMSO-de) 5 ppm 8.24
(s, 1H), 7.41 (d, J = 8.6
Hz, 2H), 7.25 (d, J = 8.7
Hz, 2H), 6.82 (s, 1H),
5.39 (q, J = 9.3 Hz, 1H),
3.71(dd, J = 6.4, 4.1 Hz,

<| 2H), 3.31 (dg, J = 14.7,

7.3 Hz, 1H), 3.10 (t, J =
6.7 Hz, 2H), 2.68 (dd, J
=137, 7.5 Hz, 1H), 1.96
(@t J = 122, 6.8 Hz,
2H), 118 (t, J = 7.1 Hz,
3H), 1.00 (s, 9H). m/z:
514 [M+H]*.

39

(R)-N-[(1S)-1-(6-{4-chloro-
2,3,7,10-
tetraazatricyclo[7.4.0.028]tri
deca-1(9),3,5,7-
tetraen-10-yl}pyridin-3-yl)-
2,2 2-trifluoroethyl]-
N,2-dimethylpropane-2-
sulfinamide

Intermediate 116

TH NMR (400 MHz,
DMSO-de) & ppm 8.71
(s, 1H), 8.26 (d, J = 2.5
Hz, 1H), 7.76 (dd, J =
8.8,2.6 Hz, 1H), 7.26 (d,
J=8.8Hz 1H), 6.86 (s,
1H), 5.58 (q, J = 9.1 Hz,
1H), 4.02 - 3.93 (m,
2H), 313 (t, J = 6.8 Hz,
2H), 2.46 (s, 3H), 2.05 —
1.97 (m, 2H), 1.15 (s,
9H). m/z: 501 [M+H]*

42

Intermediates 117-128

Procedure
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To a stirred solution of intermediates 104-116 (1 mmol) in EtOAc (0.1 M) was added 4 M
hydrogen chloride in 1,4-dioxane (1 to 5 mmol). The reaction mixture was stirred for 30 min to
18h at rt then
a) The mixture was concentrated in vacuum to obtain title compound as HCI salt.
b) The reaction mixture was slowly poured onto a sat. aq. NaHCOs solution, the phases
were separated, and the aqueous solution extracted with EtOAc (3 times). The organic
layers were combined, washed with brine, dried over Na>SO4 anhydrous, filtered and

concentrated under reduced pressure to afford title compound as free base.

¢) The mixture was concentrated in vacuum to obtain title compound as HCI salt which was

10

triturated in Et2O

(1S)-1-[4-(4-chloro- "H NMR (DMSO-ds, 400 a 100
2,3,7,10- MHz): 6 ppm 8.34 (s, 1H),
tetrazatricyclo[7.4.0.02€]trid 7.54 (s, 2H), 7.33(d, J=8.6
eca-1(9),3,5,7-tetraen-10- Hz, 2H), 6.84 (s, 1H), 3.75
yl)phenyl]-2,2,2-trifluoro- (dd, J = 6.4, 4.0 Hz, 2H),
Nmethyl-ethanamine 3.57 (s, 3H),3.11 (t,J=6.7
hydrochloride Hz, 2H), 2.00 — 1.92 (m,
Intermediate 117 2H). m/z: 395 [M+H]*
(1S)-1-[4-(4- "H NMR (DMSO-ds, 400 a 100
chlorospiro[2,3,7,10- MHz): 6 ppm 8.26 (s, 1H),
tetrazatricyclo[7.4.0.0%8]trid 7.42 (d,J= 8.4 Hz, 3H), 7.22
eca-1(9),3,5,7-tetraene- (dJ= 8.1 Hz, 2H), 6.42
13,1'-cyclopropane]-10- (d,J= 5.1 Hz, 1H), 3.75 -
yl)phenyl]-2,2,2-trifluoro-N- 3.65 (m, 2H), 3.57 (s, 3H),
methyl-ethanamine 3.05 (t,J= 6.7 Hz, 2H), 2.27
Intermediate 118 (s, 3H), 1.97 - 1.89 (m, 2H).

m/z : 380 [M+H]*
(1S)-2,2,2-trifluoro-1-[4-(4- "H NMR (400 MHz, DMSO- b 93
fluorospiro[2,3,7,10- ds) O ppm 8.33 (s, 1H), 8.24
tetrazatricyclo[7.4.0.02¢]trid (s, 1H), 7.57 (t, J = 9.1 Hz,
eca-1(9),3,5,7-tetraene- 3H), 7.37 (d, J = 8.7 Hz,
13,1'-cyclopropane]-10- 2H), 7.32 (d, J = 8.7 Hz,
yl)phenyl]-N-methyl- 1H), 6.45 (d, J = 5.1 Hz,
ethanamine 1H), 6.39 (d, J = 5.1 Hz,
Intermediate 119 1H), 3.59 (s, 2H), 2.58 -

252 (m, 2H), 2.02 d, J =

4.5 Hz, 3H), 1.80 (s, 1H).

m/z : 406 [M+H]*
(1S)-1-[4-(4-chloro-13,13- m/z : 423 [M+H]* a 92
dimethyl-2,3,7,10-
tetrazatricyclo[7.4.0.02€]trid
eca-1(9),3,5,7-tetraen-10-
ylphenyl]-2,2,2-trifluoro-N-
methyl-ethanamine
hydrochloride
Intermediate 120
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(1S)-2,2,2-trifluoro-1-[4-(4- "H NMR (DMSO-ds, 400 b 100
fluoro-13,13-dimethyl- MHz): 6 ppm 8.25 (s, 1H),
2,3,7,10- 7.51(d,J=8.5Hz,2H),7.27
tetrazatricyclo[7.4.0.0%8]trid (d,J =8.6 Hz, 2H), 6.44 (d,J
eca-1(9),3,5,7-tetraen-10- = 5.2 Hz, 1H), 3.75 - 3.68
yl)phenyl]-N-methyl- (m, 2H), 2.39 (s, 3H), 1.84 —
ethanamine 1.74 (m, 2H), 1.62 (s, 6H).
Intermediate 121 m/z : 407 [M+H]*
(1S)-1-[4-(4-chloro-13- "H NMR (DMSO-ds, 400 b 83
methyl-2,3,7,10- MHz): 6 ppm 8.21 (s, 1H),
tetrazatricyclo[7.4.0.02€]trid 7.44 (d, J = 8.4 Hz, 2H),
eca-1(9),3,5,7-tetraen-10- 7.25(d, J = 8.5 Hz, 2H),
yl)phenyl]-2,2,2-trifluoro-N- 6.78 (s, 1H), 423 (p, J =
methyl-ethanamine 7.8 Hz, 1H), 3.76 — 3.61
Intermediate 122 (m, 2H), 3.52 (pd, J = 6.6,
2.3 Hz, 1H),2.77 (p, J =
58Hz,1H),2.24 d, J=
5.5 Hz, 3H), 2.05 (dp, J =
15.4, 5.3 Hz, 1H), 1.75 (dq,
J=13.3,2.7 Hz, 1H), 1.45
(d,J=6.9Hz, 3H). m/z :
409 [M+H]* Mixture of 2
diastereomers 1/1
(1S)-1-[4-(4-chloro- m/z: 414 [M+H] * c 100
2,3,7,10-
tetrazatricyclo[7.4.0.028]trid
eca-1(9),3,5,7-tetraen-10-
yl)-3-fluoro-phenyl]-2,2,2-
trifluoro-N-methyl-
ethanamine;hydrochloride
Intermediate 123
(1S)-1-[4-(4-chloro- "H NMR (400 MHz, DMSO- c 74
2,3,7,10- ds) 6 ppm 8.25 (s, 1H), 7.47
tetrazatricyclo[7.4.0.0%8]trid (d, J=8.1 Hz, 1H), 7.07 (d,
eca-1(9),3,5,7-tetraen-10- J = 8.1 Hz, 2H), 6.81 (s,
yl)-2-methyl-phenyl]-2,2,2- 1H), 440 (p, J = 7.9 Hz,
trifluoro-N-methyl- 1H), 3.73 — 3.63 (m, 2H),
ethanamine 3.09 (t,J =6.7 Hz, 2H), 2.75
Intermediate 124 (p, d = 6.0 Hz, 1H), 2.31 (s,
3H), 224 (d, J = 5.7 Hz,
3H), 1.98 = 1.91 (m, 2H).
(1S)-1-[4-(4-chloro- "H NMR (400 MHz, DMSO- c 97
2,3,7,10- ds) d ppm 7.80 (s, 1H), 7.27
tetrazatricyclo[7.4.0.02€]trid (s, 1H), 7.23 (d, J = 8.0 Hz,
eca-1(9),3,5,7-tetraen-10- 1H), 7.09 (d, J = 7.7 Hz,
yl)-3-methoxy-phenyl]- 1H), 6.73 (s, 1H), 4.45 (s,
2,2 2-trifluoro-N-methyl- 1H), 3.80 (s, 3H), 3.52 d, J
ethanamine =49 Hz, 2H), 311 (t, J =
Intermediate 125 6.5 Hz, 2H), 2.32 (s, 3H),
2.04 (s, 2H). m/z: 425
[M+H]*
(1S)-1-[4-(4-chloro- "H NMR (400 MHz, DMSO- c 70
2,3,7,10- ds) © ppm 8.23 (s, 1H), 7.36
tetrazatricyclo[7.4.0.028]trid (d,J= 85 Hz, 2H), 7.22 -
eca-1(9),3,5,7-tetraen-10- 7.13 (m, 2H), 6.80 (s, 1H),
yl)phenyl]-2,2-difluoro-N- 3.80 (dd,J= 13.8, 9.6 Hz,
methyl-propan-1-amine 1H), 3.73 - 3.61 (m, 2H),
Intermediate 126 3.10 (t,J= 6.7 Hz, 2H), 2.18
(s, 3H), 1.98 (d,J= 9.0 Hz,
2H), 1.57 (t,J=19.2 Hz, 3H).
m/z: 391 [M+H]+.
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(1S)-1-[4-(4-chloro- "H NMR (400 MHz, DMSO- b 96
2,3,7,10- ds) O ppm 8.25 (s, 1H), 7.44
tetrazatricyclo[7.4.0.0%®]trid (d, J=8.4 Hz, 2H), 7.21 (d,
eca-1(9),3,5,7-tetraen-10- J = 8.5 Hz, 2H), 6.81 (s,
yl)phenyl]-N-ethyl-2,2,2- 1H), 4.49 — 4.21 (m, 1H),
trifluoroethanamine 3.74 -3.65 (m, 2H), 3.09 (t,
Intermediate 127 J=6.7Hz, 2H), 1.99 - 1.91

(m, 2H), 1.01 (¢, J = 7.0 Hz,

3H). m/z: 409 [M+H]*.
(71S)-1-(6-{4-chloro- H NMR (400 MHz, DMSO- b 80

2,3,7,10-
tetraazatricyclo[7.4.0.028]tri
deca-1(9),3,5,7-
tetraen-10-yl}pyridin-3-yl)-
2,2.2-
trifluoroethyl](methyl)amine
Intermediate 128

d6) 5 ppm 8.68 (s, 1H), 8.24
(d,J =24 Hz, 1H), 7.79 (dd,
J=8.7,24Hz 1H), 7.23 (d,
J =87 Hz, 1H), 6.85 (s,
1H), 4.32 — 4.24 (m, 1H),
4.04-3.88 (m, 2H), 3.12 (t,
J=6.8 Hz, 2H), 2.90 - 2.78

(m, 1H), 2.24 d, J = 5.8 Hz,
3H), 2.05 - 1.94 (m, 2H).

m/z: 397 [M+H]".

Intermediates 129-134

Step1. (R)-N-[(5-bromo-2-pyridyl)methylene]-2-methyl-propane-2-sulfinamide (intermediate 129)

Cesium carbonate (2.10 g, 6.45 mmol) was added to a mixture of 5-bromopyridine-2-
carbaldehyde (3.00 g, 16.1 mmol) and ({R})-2-methylpropane-2-sulfinamide (6.65 g, 53.2 mmol)
in DCM (15.4 mL). The mixture was stirred at rt for 20 h, then diluted with DCM, washed with
H20, dried over anhydrous Na:SO4 and concentrated under reduced pressure. The crude was
purified by flash column chromatography (heptane/EtOAC, from 0% to 20% of EtOAc) to afford
intermediate 129 (4.46 g, 95%). m/z: 289 [M+H]*. '"H NMR (400 MHz, DMSO-de) d ppm 8.91 (dd,
J =23, 0.5 Hz, 1H), 8.46 (s, 1H), 8.30 — 8.21 (m, 1H), 8.04 (dd, J = 8.4, 0.5 Hz, 1H), 1.21 (s,
9H).

Step 2. (R)-N-[(1S)-1-(5-bromo-2-pyridyl)-2,2,2-trifluoro-ethyl]-2-methyl-propane-2-sulfinamide
(intermediate 130)

A solution of Intermediate 129 (4.48 g, 15.5 mmol) and N,N,N-trimethylmethanaminium fluoride
(1.73 g, 18.6 mmol) in dry THF (47 mL) at rt was purged with Argon for 15 min. To this was added

trimethyl(trifluoromethyl)silane (5.7 mL, 38.7 mmol) at -78 °C. The reaction mixture was stirred

at same temperature for 1 h. The reaction was quenched by addition of sat. ag. NH4Cl solution
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at 0 °C. The organic layer was separated, the water phase was extracted with EtOAc and the
organic layers were combined, dried over anhydrous Na:SO4 and concentrated at reduced
pressure. The crude was purified by flash column chromatography (heptane/EtOAc, from 0% to
100% of EtOAc) to afford intermediate 130 (1.85 g, 33%). m/z: 359 [M+H]*. '"H NMR (400 MHz,
DMSO-ds) d ppm 8.79 (d, J = 2.3 Hz, 1H), 8.23 (dd, J = 8.4, 2.4 Hz, 1H), 7.70 (d, J = 8.4 Hz, 1H),
6.08 (d, J = 8.6 Hz, 1H), 5.50 (p, J = 8.0 Hz, 1H), 1.17 (s, 9H).

Step 3. (1S)-1-(5-bromo-2-pyridyl)-2,2 2-trifluoroethanamine (intermediate 131)

The intermediate 131 was prepared following the procedure used to prepare Intermediates 117-
128 (467 mg, Quantitative). m/z: 255 [M+H].*. '"H NMR (400 MHz, DMSO-ds) d ppm 9.70 (s, 2H),
8.90 (d,J=2.3Hz, 1H), 8.31 (dd, J =8.3,2.4 Hz, 1H), 7.71 (d, J=8.4 Hz, 1H), 580 (q, J=7.5
Hz, 1H).

Step 4. N-[(15)-1-(5-bromo-2-pyridyl)-2,2,2-trifluoroethyllformamide (intermediate 132)

To a solution of Intermediates 131 (1.90 g, 7.45 mmol) in Toluene (54 mL) was added formic acid

(1.1 mL, 28.3 mmol). The resulting suspension was stirred at reflux for 6h. The reaction mixture
was cooled to rt and a sat. aq. NaHCOs was added (50 mL). The aqueous phase was separated
and extracted with DCM (50 mL). The combined organic phases were dried over anhydrous
MgSO., filtered and concentrated in vacuo. The residue was purified by flash column
chromatography (heptane/EtOAC, from 0% to 100% of EtOAc) to afford Intermediates 132 (1.24
g, 58%). m/z: 283 [M+H]*."H NMR (400 MHz, DMSO-de) & ppm 9.41 (d, J = 9.4 Hz, 1H), 8.80 (d,
J=2.4Hz, 1H), 8.29 - 8.06 (m, 2H), 7.69 (d, J = 8.4 Hz, 1H), 6.02 (p, J = 8.2 Hz, 1H).

Step 5 (18)-1-(5-bromo-2-pyridyl)-2,2,2-trifluoro-N-methyl-ethanamine (intermediate 133)
To a solution of Intermediates 132 (1.24 g, 4.34 mmol) in THF (24.6 mL), was added borane
methylsulfanylmethane (1.7 mL, 19.5 mmol) and the solution stirred at rt for 2 h. The reaction

mixture was quenched with a sat. ag. Na2COs then extracted with DCM. The combined extracts
were washed with brine, dried over anhydrous Na:SOys, filtered and concentrated under reduced
pressure. The crude was purified by reverse-phase column chromatography (water/acetonitrile
from water 100% to acetonitrile 100%) to afford Intermediates 133 (518 mg, 40%). m/z: 269
[M+H]*. "H NMR (400 MHz, DMSO-ds) d ppm 8.76 (d, J = 2.2 Hz, 1H), 8.16 (dd, J = 8.3, 2.4 Hz,
1H), 7.58 (d, J = 8.3 Hz, 1H), 4.43 (s, 1H), 2.85 (s, 1H), 2.25 (s, 3H).

Step 6: N-[(1S)-1-(5-bromo-2-pyridyl)-2,2 2-trifluoro-ethyl]-N-methyl-1,1-dioxo-thiane-4-

carboxamide (intermediate 134)

This intermediate was prepared as described for the preparation of Intermediates 86-91 (210 mg,
28.2 %). m/z: 430 [M+H]*. 'H NMR (400 MHz, DMSO-ds) & ppm 8.80 (d, J = 2.3 Hz, 1H), 8.17
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(dd, J = 8.4, 2.4 Hz, 1H), 7.48 (dd, J = 42.7, 8.5 Hz, 1H), 6.70 — 6.24 (m, 1H), 3.17 (dd, J = 23.5,
12.7 Hz, 4H), 3.00 (s, 3H), 2.67 (s, 1H), 2.13 — 1.98 (m, 4H).

Intermediate 135-136

Step 1. tert-butyl 3-[[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.02 6]trideca-1(9),3,5,7-
tetraen-10-yphenyl]-2,2,2-trifluoro-ethyl]l-methyl-carbamoyl]pyrrolidine-1-carboxylate
(Intermediate 135)

To a solution of intermediate 117 (500 mg, 1.26 mmol) and (3S)-1-(tert-
butoxycarbonyl)pyrrolidine-3-carboxylic acid (336 mg, 1.52 mmol) in dry DCM (6.3 mL), TEA (3.5
mL, 25.3 mmol) was added, followed by T3P in EtOAc (50%, 8.9 mL, 12.6 mmol). The reaction

mixture was stirred at rt overnight. The reaction mixture was partitioned between water and

EtOAc. Layers were separated and the aqueous phase was extracted twice with EtOAc. Organic
layers were combined, washed with aqueous sat. aq. NaHCOs, dried over anhydrous NazSOsg,
fitered and concentrated in vacuo. The crude was purified by flash column chromatography
eluting with EtOAc in Heptane (0 to 100%) to obtain Intermediate 136 (623 mg, 80% Yield). m/z
593 [M+H].* '"H NMR (400 MHz, DMSO-ds) & ppm 8.32 (s, 1H), 7.37 — 7.22 (m, 4H), 6.83 (s, 1H),
6.51 (d, J = 9.0 Hz, 1H), 3.72 (s, 2H), 3.53 (s, 1H), 3.47 — 3.33 (m, 2H), 3.10 (t, J = 6.7 Hz, 2H),
292 (d,J=3.8Hz, 3H), 269 (d,J=8.1Hz, 1H), 1.96 (s, 2H), 1.41 (d, J = 2.3 Hz, 9H).

Step 2. N-[(1S)-1-[4-(4-chloro-2.3.7 10-tetrazatricyclo[7.4.0.0%®]trideca-1(9),3.5,7-tetraen-10-
yhphenyl]-2,2 2-trifluoro-ethyl]-N-methyl-pyrrolidine-3-carboxamide (Intermediate 136)
To a solution of Intermediate 135 (623 mg, 1.01 mmol) in DCM (5. mL), TFA (0.77 mL, 10.1

mmol) was added. The reaction mixture was stirred at rt overnight. The reaction was quenched

with a sat. ag. NaHCOs and DCM was added. The layers were separated and the organic layer
was washed three times with a sat. ag. NaHCOs, then dried over MgSO4 and concentrated under
vacuum to obtain Intermediate 136 (505 mg, 97% Yield). m/z: 493 [M+H]* 'H NMR (400 MHz,
DMSO-ds) d ppm 8.31 (s, 1H), 7.34 — 7.24 (m, 4H), 6.82 (s, 1H), 6.52 (q, J = 9.1 Hz, 1H), 3.77 -
3.67 (m, 2H), 3.25 - 3.16 (m, 1H), 3.09 (q, J = 6.1, 5.6 Hz, 3H), 2.89 (s, 3H), 2.79 (ddt, J = 21.8,
10.8, 5.1 Hz, 3H), 2.02 — 1.92 (m, 3H), 1.90 — 1.71 (m, 2H).

Scheme 6

n=0,1
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Step1

Benzyl -4-oxoazetidine-2-carboxylate (1 mmol), N,N-dimethylpyridin-4-amine (2 mmol) and tert-
butoxycarbonyl tert-butyl carbonate (1.5 mmol) were dissolved in dry acetonitrile (0.3 M). The
reaction mixture was stirred for 3h at rt. The solvent was removed and the crude was dissolved
in EtOAC (10 ml). The organic phase was washed with sat. ag. NH4ClI, brine, NaHCOs and then

dried over anhydrous MgSOs. The solvent was removed under reduce pressure to afford

Intermediate 137-138, which were used as such without further purification.

Benzyl (2R) 4- 3 "H NMR (400 MHz, DMSO) 8 ppm 7.44 —7.30 (m,
oxoazetidine-2- s 5H), 5.22 (d, J = 2.6 Hz, 2H), 4.51 (dd, J =6.7, 3.2
carboxylate Lt | Hz, 1H), 3.39 (dd, J = 15.8, 6.7 Hz, 1H), 3.09 (dd, J
Intermediate 137 | =15.8,3.2 Hz, 1H), 1.36 (s, 9H). m/z 328 [M+Nal*.
Benzyl (2S) 4- N soc | 'HNMR (400 MHz, DMSO) 6 ppm 7.49 — 7.24 (m, 89
oxoazetidine-2- N N 5H), 5.22 (d, J = 2.5 Hz, 2H), 4.51 (dd, J =6.7, 3.1
carboxylate {4 | Hz, 1H) 339 (dd, J = 15.8,6.6 Hz, 1H), 3.09 (dd, J
Intermediate 138 "X | =15.8, 3.2 Hz, 1H), 1.36 (s, 9H). m/z 328 [M+Na]*.

Step 2

Intermediates 137-138 (1 mmol) were dissolved in methanol (0.1 M) at rt under argon. Palladium
on charcoal (0.1 mmol) was added, the inert atmosphere was replaced with hydrogen and the
reaction mixture was stirred at rt for 18 hours. The catalyst was removed by filtration over a pad

of Celite, washed with MeOH and the filtrate was concentrated under reduced pressure to give

Intermediates 139-140, which was used as such without further purification.

(2R)-1-tert- e | 'HNMR (400 MHz, DMSO) 6 ppm 4.29 (dd,
butoxycarbonyl-4-o0xo- J=6.7,3.1Hz, 1H), 3.31 (dd, J=15.8,6.7
azetidine-2-carboxylic acid i, | Hz, 2H), 2.94 (dd, J = 15.8, 3.2 Hz, 1H),
Intermediate 139 ] 1.42 (s, 9H).

(2S)-1-tert- ¥ "H NMR (400 MHz, DMSO) 6 ppm 4.29 (dd, 99

butoxycarbonyl-4-o0xo- N J=6.7,3.1Hz, 1H),3.31 (dd, J=15.8,6.6
azetidine-2-carboxylic acid Loy, | Hz, 1H), 2.94 (dd, J = 15.8, 3.2 Hz, 1H),
Intermediate 140 ~ | 142 (s,9H)

Step 3
The following intermediates were prepared according to the general procedure 3 described below

for examples 37-127 starting from intermediate 117 and either intermediates 139-140 or

commercially available carboxylic acid.
Intermediates 141-143

NMR ¢ Hz, ) & ppm 8.
(4-chloro-2,3,7,10- ) > | (s, 1H), 7.38 = 7.22 (m, 4H), 6.82 (d, J =
tetrazatricyclo[7.4.0.028]trid | ~< o « | 2.2 Hz, 1H), 6.47 (9, J = 9.1 Hz, 1H),
eca-1(9),3,5 7-tetraen-10- 4.99 (dd, J = 6.5, 3.2 Hz, 1H), 3.72 (¢, J
yl)phenyl]-2,2 2-trifluoro- =5.2Hz, 2H), 3.38 (dd, J =15.7, 6.5 Hz,
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ethyl]-methyl-carbamoyl]-4-
oxo-azetidine-1-carboxylate
Intermediate 141

1H), 3.10 (t, J =6.7 Hz, 2H), 2.94 (dd, J
=15.5, 3.2 Hz, 1H), 2.86 (s, 3H), 1.95
(d, J=6.3 Hz, 2H), 1.42 (s, 9H). m/z 593
[M+H]*

tert-butyl (2S)-2-[[(1S)-1-[4-
(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.0%8]trid
eca-1(9),3,5,7-tetraen-10-
yl)phenyl]-2,2,2-trifluoro-
ethyl]-methyl-carbamoyl]-4-
oxo-azetidine-1-carboxylate
Intermediate 142

1H NMR (400 MHz, DMSO) 6 ppm 8.31
(d,J =8.8Hz 1H), 7.37 (d, J = 8.4 Hz,
2H), 7.29 (d, J = 8.8 Hz, 2H), 6.83 (s,
1H), 6.49 (t, J = 9.2 Hz, 1H), 5.03 (dd, J
= 6.5, 3.1 Hz, 1H), 4.09 (q, J = 5.3 Hz,
1H), 3.72 (, J = 5.3 Hz, 2H), 3.44 (dd, J
=15.6, 6.4 Hz, 1H), 3.1 (t, J = 6.7 Hz,
2H), 2.95 (s, 3H), 1.97 (d, J = 6.2 Hz,
2H), 1.38 (d, J = 15.7 Hz, 9H). m/z 593
[M+H]+

55

tert-butyl 2-[[(1S)-1-[4-(4-
chloro-2,3,7,10-
tetrazatricyclo[7.4.0.02€]trid
eca-1(9),3,5,7-tetraen-10-
yl)phenyl]-2,2,2-trifluoro-
ethyl]-methyl-carbamoyl]-5-
oxo-pyrrolidine-1-
carboxylate

Intermediate 143

miz 607 [M+H]"

97

Step 1
Procedure 1

Scheme 7

Intermediates 144-152 were prepared following the general procedure 3 described for examples

1-37

Step 2
Procedure 2

To a solution of intermediates 117-128 (1 mmol) in dry DCM (0.2 M) at rt under N2 were added
TEA (20 mmol) and TsP — 50% in EtOAc (10 mmol) followed by thiane-4-carboxylic acid (1.5

mmol). The reaction mixture was stirred at rt upon completion. The reaction mixture was
77
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quenched with a sat. aq. NaHCOs, then diluted in DCM, the phases were separated and the
aqueous phase extracted twice with DCM, dried over anhydrous NaSO4 and concentrated under

reduced pressure. The crude was purified by flash column chromatography (Hetpane/EtOAc or

DCM/MeOH).

Intermediate 144

Procedure 2 | Intermediate 119 [ Yield 89%

F
Fr o
n, .
T i ‘
WPy ]

"H NMR (400 MHz, DMSO-de) d ppm 8.21 (s, 1H), 7.42 — 7.02 (m, 4H), 6.64
—6.25 (m, 2H), 3.77 (s, 2H), 2.89 (s, 3H), 2.72 (s, 1H), 2.68 — 2.55 (m, 3H),
2.07-1.90(m, 2H), 1.79 (d, J = 4.2 Hz, 2H), 1.75 - 1.61 (m, 2H), 0.93 (d, J
= 2.4 Hz, 2H). m/z : 534 [M+H]*

N-methyl-N-[(15)-2,2,2-tr

ifluoro-1-[4-(4-fluorospiro[2,3,7,10-tetrazatricyclo[7.4.0.0ltrideca-1(9),3,5,7-

tetraene-13,1'-cyclopropane]-10-yl)phenyllethyljtetrahydrothiopyran-4-carboxamide

Intermediate 144-b

Procedure 1 Intermediate 90 and 60-b Yield 53%

TH NMR (400 MHz, DMSO) 6 ppm 8.27 (d, J = 1.0 Hz, 1H), 7.39 — 7.24 (m,
4H), 6.52 (q, J = 9.4 Hz, 1H), 6.40 (d, J = 5.2 Hz, 1H), 3.77 — 3.63 (m, 2H),

{ 3.50-3.42 (m, 1H), 2.89 (d, J = 2.8 Hz, 4H), 2.80 - 2.67 (m, 2H), 2.67 — 2.55

(m, 2H), 2.10 = 1.92 (m, 3H), 1.83 — 1.60 (M, 3H), 1.43 (d, J = 6.9 Hz, 3H).
miz : 522 [M+H]*

N-methyl-N-[(18)-2,2,2-tri
1(9),3,5,7-tetraen-10-yl}pl

ifluoro-1-(4-{4-fluoro-13-methyl-2,3,7,10-tetraazatricyclo[7.4.0.0%8]trideca-
henyl)ethylthiane-4-carboxamide

Intermediate 145

Procedure 1 | Intermediate 90 and 48 | Yield 60%

[
FF o
iy
~r's -
a7 , ‘
[N ! &

TH NMR (400 MHz, DMSO-de) 0 ppm 8.26 (s, 1H), 7.42 — 7.23 (m, 4H), 6.82
(s, 1H), 6.52 (d, J = 9.5 Hz, 1H), 3.70 (s, 2H), 2.90 (s, 2H), 2.78 — 2.59 (m,
5H), 2.06 — 1.92 (m, 2H), 1.81 (s, 2H), 1.70 (d, J = 11.4 Hz, 1H), 1.84 (s, 6H),
1.26 (s, 3H). m/z : 552 [M+H]*

N-[(18)-1-[4-(4-chloro-13

,13-dimethyl-2,3,7,10-tetrazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-tetraen-10-

ylphenyl]-2,2,2-trifluoro-ethyl]-N-methyl-tetrahydrothiopyran-4-carboxamide

Intermediate 146

Procedure 1 | Intermediate 121 | Yield 42%

3
N
= N N
T @
o 1

TH NMR (400 MHz, DMSO-de) 0 ppm 8.25 (s, 1H), 7.32 — 7.21 (m, 4H), 6.50
(t.J = 9.4 Hz, 1H), 6.43 (d,J = 5.2 Hz, 1H), 3.75 — 3.64 (m, 2H), 2.89 (s, 4H),
2.80 —2.68 (m, 2H), 2.67 —2.57 (m, 2H), 1.97 (d,J = 12.9 Hz, 2H), 1.82—1.76
(m, 2H), 1.72 = 1.64 (m, 2H), 1.62 (s, 6H). m/z : 536 [M+H]*

N-methyl-N-[(18)-2,2,2-tri
1(9),3,5,7-tetraen-10-yl)pl

ifluoro-1-[4-(4-fluoro-13,13-dimethyl-2,3,7,10-tetrazatricyclo[7.4.0.0%C]trideca-
henyllethyltetrahydrothiopyran-4-carboxamide

Intermediate 147

Procedure 1 Intermediate 50 and 90 | Yield 76%

3

Fgr [
)
N N -8

"H NMR (400 MHz, DMSO-ds) 8 ppm 8.33 — 8.18 (m, 1H), 7.43 = 7.23 (m,
4H), 6.79 (s, 1H), 6.60 — 6.11 (m, 1H), 3.79 — 3.62 (m, 2H), 3.51 (it, J = 6.9,
3.4 Hz, 1H), 2.92 - 2.80 (m, 4H), 2.79 — 2.66 (m, 2H), 2.66 — 2.54 (m, 2H),
214 -1.92 (m, 3H), 1.79 — 1.55 (m, 3H), 1.44 (d, J = 6.9 Hz, 3H). m/z : 538
[M+H]* Mixture of 2 diastereomers 1/1

N-[(1S)-1-[4-(4-chloro-13-methyl-2,3,7,10-tetrazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraen-10-
yl)phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-tetrahydrothiopyran-4-carboxamide

Intermediate 148

Procedure 1 | Intermediates 49 and 90 | Yield 53%

3
F-4-F Q
M. i
N S .S

TH NMR (400 MHz, DMSO-de) 0 ppm 8.21 (s, 1H), 7.32 — 7.20 (m, 4H), 6.75
(s, TH), 6.50 (t,J = 9.3 Hz, 1H), 3.77 (d,J = 2.4 Hz, 2H), 2.89 (s, 3H), 2.80 —
2.68 (M, 2H), 2.61 (dd,J = 9.5, 3.6 Hz, 3H), 2.56 (d,J = 2.5 Hz, 2H), 2.00 (s,
2H), 1.80 (d,J = 4.1 Hz, 2H), 1.74 = 1.63 (m, 2H), 0.94 (d,J = 2.5 Hz, 2H). m/z :
550 [M+H]*

N-[(1S)-1-[4-(4-chlorospiro[2,3,7,10-tetrazatricyclo[7.4.0.0%C]trideca-1(9),3,5,7-tetraene-13,1'-
cyclopropane]-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-tetrahydrothiopyran-4-carboxamide

Intermediate 148-b

Procedure 1 | Intermediates 55 and 90 | Yield 37%

TH NMR (400 MHz, DMSO-de) & ppm 8.35 (s, 1H), 7.26 (s, 5H), 6.83 (s, 1H),
3.56 (s, 4H), 3.23 (d, J = 7.0 Hz, 3H), 3.06 (s, 3H), 2.87 (s, 5H), 1.10 (t, J =
7.1 Hz, 6H), 0.98 (t, J = 7.0 Hz, 5H), 0.59 (s, 3H), 0.42 (s, 2H). m/z : 550
[M+H]*
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N-[(1S)-1-[4-(4-chlorospiro[2,3,7,10-tetrazatricyclo[7.4.0.0%C]trideca-1(9),3,5,7-tetraene-12,1'-
cyclopropane]-10-yl)phenyl]-2,2 2-trifluoro-ethyl]-N-methyl-tetrahydrothiopyran-4-carboxamide
Intermediate 149 Procedure 1 | Intermediate 60 and 90 [ Yield 46 %
"H NMR (400 MHz, DMSO-de) 6 ppm 8.24 (s, 1H), 7.30 (d, J = 8.3 Hz, 2H),
7.20 (d, J = 8.6 Hz, 2H), 6.82 (s, 1H), 6.51 (q, J = 9.3 Hz, 1H), 4.49 (dd, J =
Y| 8.7,2.6 Hz, 1H), 3.81 (d, J = 16.6 Hz, 1H), 3.64 (t, J = 11.2 Hz, 1H), 3.54 (dd,
" J=8.7,2.0 Hz, 1H), 3.12 (s, 3H), 2.89 (s, 3H), 2.85 (d, J = 11.3 Hz, 1H), 2.81
—2.67 (m, 2H), 2.66 —2.55 (m, 2H), 2.19 (t, J = 10.7 Hz, 1H), 1.99 (t, J = 16.1
Hz, 2H), 1.67 (t, J = 12.7 Hz, 3H), 1.52 (s, 3H). m/z: 582 [M+H]+.
N-[(1S)-1-[4-[4-chloro-13-(methoxymethyl)-13-methyl-2,3,7,10-tetrazatricyclo[7 .4.0.0%Ctrideca-
1(9),3,5,7-tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-tetrahydrothiopyran-4-carboxamide
Intermediate 150 Procedure 1 | Intermediate 54 and 90 [ Yield 36%

: H NMR (400 MHz, DMSO-ds) 8 ppm 8.41 (s, 1H), 7.48 — 7.22 (m, 5H), 6.81
(s, 1H), 6.51 (s, 1H), 3.47 (s, 2H), 2.93 (s, 2H), 2.90 (s, 2H), 2.68 (s, 8H), 1.03
(s, 6H).m/z : 552 [M+H]*

N-[(1S)-1-[4-(4-chloro-12,12-dimethyl-2,3,7,10-tetrazatricyclo[7.4.0.02¢]trideca-1(9),3,5,7-tetraen-10-

yphenyl]-2,2,2-trifluoro-ethyl]-N-methyl-tetrahydrothiopyran-4 carboxamide

Intermediate 151 Procedure 1 | Intermediates 56 and 90 | Yield 60%

"H NMR (400 MHz, DMSO-ds) d ppm 8.22 (s, 1H), 7.27 (dq, J = 17.1, 8.4 Hz,

4H), 6.79 (d, J = 5.2 Hz, 1H), 6.52 (g, J = 9.3 Hz, 1H), 4.10 — 3.98 (m, 1H),

3.23 - 3.11 (m, 1H), 2.99 (ddd, J = 19.2, 11.0, 7.7 Hz, 1H), 2.91 — 2.81 (m,
fP s | 4H), 2.81 - 2.54 (m, 6H), 2.10 (dqg, J = 13.5, 3.9 Hz, 1H), 1.96 (dq, J = 20.1,

N 4.1 Hz, 4H), 1.81 - 1.52 (m, 3H), 1.32 - 1.15 (m, 6H). m/z : 538 [M+H]*

N-[(1S)-1-[4-[(11 rel S)-4-chloro-11-methyl-2,3,7,10-tetrazatricyclo[7.4.0.02]trideca-1(9),3,5,7-tetraen-

10-yllphenyl]-2,2,2-trifluoro-ethyl]-N-methyl-tetrahydrothiopyran-4-carboxamide

Intermediate 152 Procedure 1 | Intermediates 57 and 80 | Yield 57%

H NMR (400 MHz, DMSO) b ppm 8.22 (s, 1H), 7.40 — 7.20 (m, 4H), 6.81 (s,

1H), 6.52 (q, J = 9.3 Hz, 1H), 4.11 - 3.99 (m, 1H), 3.18 (ddd, J = 19.5, 6.2,

2.6 Hz, 1H), 3.00 (ddd, J = 19.2, 11.1, 7.8 Hz, 1H), 2.89 (s, 3H), 2.82 - 2.57

(m, 5H), 2.02 - 1.87 (m, 2H), 1.68 (pd, J=11.4, 3.1 Hz, 2H), 1.24 (d, J=6.8

. Hz, 6H). m/z : 538 [M+H]+

N-[(1S)-1-[4-[(11 rel R)-4-chloro-11-methyl-2,3,7,10-tetrazatricyclo[7.4.0.0%]trideca-1(9),3,5,7-tetraen-

10-yllphenyl]-2,2 2-trifluoro-ethyl]-N-methyl-tetrahydrothiopyran-4-carboxamide

N-[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.02,6]trideca-1(9),3,5,7-tetraen-10-
yl)phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-3-methylsulfanyl-cyclobutanecarboxamide
(intermediate 153)

Title compound was prepared according to procedure 2 used to prepare intermediates 144-152.
1H NMR (400 MHz, DMSO-d6) 6 ppm 8.30 (s, 1H), 7.35 — 7.23 (m, 4H), 6.82 (s, 1H), 6.57 -
6.44 (m, 1H), 3.71 (dd, J = 6.3, 4.0 Hz, 2H), 3.66 — 3.55 (m, 1H), 3.43 -3.34 (m, 1H), 3.10 d, J =
6.7 Hz, 2H), 2.75 (d, J = 11.0 Hz, 3H), 2.61 — 2.53 (m, 2H), 2.29 — 2.08 (m, 2H), 2.03 (s, 3H),
1.96 (dd, J = 11.5, 6.6 Hz, 2H). m/z: 524 [M+H]+.

Intemediates 154-159
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Mup

Step 1. 1-(3-chloro-6-methoxy-1,5-naphthyridin-4-yl)ethanol (intermediate 154)

To a solution of 8-Bromo-7-chloro-2-methoxy-[1,5]naphthyridine (6.00 g, 21.9 mmol) in THF (146
mL) was added 1.6 M butyllithium (21 mL, 32.9 mmol) at -78°C. The reaction mixture was kept
at -78°C for 15 min before addition of acetaldehyde (3.1 mL, 54.8 mmol) and left stirring for 3h at
-78°C. The reaction mixture was quenched with sat NH4Cl and then diluted with EtOAc. The
phases were separated and the aqueous phase was extracted with EtOAc. The organic layers

were combined, washed with brine, dried over anhydrous Na2SOsa, filtered and concentrated
under reduced pressure. The crude was purified by flash column chromatography
(Heptane/EtOAc, 0 to 30% of EtOAC) to obtain intermediate 154 (3.41 g, 64%). m/z: 239 [M+H]*.
"H NMR (400 MHz, DMSO-ds) d ppm 8.76 (s, 1H), 8.34 (d, J = 9.1 Hz, 1H), 7.34 (d, J = 9.1 Hz,
1H), 5.86 — 5.79 (m, 1H), 5.77 (d, J = 7.7 Hz, 1H), 4.04 (s, 3H), 1.62 (d, J = 6.4 Hz, 3H).

Step 2. 7-chloro-2-methoxy-8-(1-methoxyethyl)-1,5-naphthyridine (intermediate 155)

To a solution of intermediate 154 (1.37 g, 5.74 mmol) in dry THF (29 mL) was added a solution
of 1 M LIHMDS in THF (11 mL, 11.5 mmol), the mixture was stirred at rt for 30 min. Then
iodomethane (1.1 mL, 17.2 mmol) was added, the mixture was stirred at rt for 6h and 40°C
overnight. The mixture was poured onto sat. aq. NH«Cl and then extracted twice with EtOAc (10
ml). The organic layers were combined, washed with brine, dried over anhydrous MgSO4 and
concentrated under vacuum. The crude was purified by flash column chromatography
(Heptane/EtOACc, 0 to 30% of EtOAc) to afford intermediate 155 (1.14 g, 77%). m/z 253 [M+H]*.
"H NMR (400 MHz, DMSO-ds) 8 ppm 8.75 (s, 1H), 8.31 (d, J = 9.0 Hz, 1H), 7.32 (d, J = 9.0 Hz,
1H), 5.90 (q, J =6.7 Hz, 1H), 4.04 (s, 3H), 3.14 (s, 3H), 1.60 (d, J = 6.7 Hz, 3H).

Step 3.Tert-butyl N-[6-methoxy-4-(1-methoxyethyl)-1,5-naphthyridin-3-yl]carbamate
(intermediate 156)

Pd Xphos G2 (366 mg, 0.465 mmol), cesium carbonate (1.1 g, 3.26 mmol), fert-butyl carbamate
(545 mg, 4.65 mmol) and intermediate 155 (1.20 g, 4.65 mmol) were suspended in dry 1,4-

dioxane (18.5 mL). The reaction mixture was degassed with N2 for 10 minutes and stirred at
100 °C overnight and then diluted with EtOAc, sat. aq. NH4Cl was added. The aqueous layer was
extracted twice with EtOAc (2 x 15 ml). The organic layers were combined, dried over anhydrous
MgSOs and concentrated under vacuum. The crude was purified by flash column
chromatography (Heptane/EtOAc, 0 to 50% of EtOAC) to obtain Intermediate 156 (1.24 g, 79 %).
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miz [M+H]* 334. 'H NMR (400 MHz, DMSO-ds) & ppm 9.33 (s, 1H), 8.82 (s, 1H), 8.23 (d, J = 9.0
Hz, 1H), 7.17 (d, J = 9.0 Hz, 1H), 5.84 (q, J = 6.7 Hz, 1H), 4.02 (s, 3H), 3.32 (s, 3H), 1.51 (s, OH).

Step 4. 6-Methoxy-4-(1-methoxyethyl)-1,5-naphthyridin-3-amine (intermediate 157)
To a stirred solution of intermediate 156 (1.24 g, 3.65 mmol) in DCM (18 mL) was added TFA

(11 mL, 0.146 mol). The reaction mixture was stirred at rt for 2h. The solvent and TFA were

removed under reduced pressure. Water and a sat. aqg. NaHCOs were added until pH 7 and then
the aqueous layers were extracted 3 times with EtOAc (3 x 15 ml). The organic layers were
combined, dried over anhydrous MgSO4 and concentrated by vacuum to intermediate 157 (28
mg, 60%). m/z [M+H]* 234. "H NMR (400 MHz, DMSO-ds) & ppm 8.32 (s, 1H), 8.00 (d, J = 8.8 Hz,
1H), 6.83 (d, J = 8.8 Hz, 1H), 5.88 (s, 2H), 5.80 — 5.63 (m, 1H), 3.96 (s, 3H), 3.22 (s, 3H), 1.44
(d, J =6.7 Hz, 3H).

Step 5 (intermediates 158-159)

Intermediate 158-159 were obtained by SFC Chiral separation using Chiralpak AD-H 5um with a
mobile phase 80/20 (CO2 / EtOH).
6-Methoxy-4-[rel-(1R)-1-methoxyethyl]-1,5-naphthyridin-3-amine (intermediate 158)

"H NMR (400 MHz, DMSO-ds) & ppm 8.31 (s, 1H), 7.99 (d, J = 8.9 Hz, 1H), 6.82 (d, J= 8.8 Hz,
1H), 5.87 (s, 2H), 5.72 (q, J= 6.7 Hz, 1H), 3.95 (s, 3H), 3.21 (s, 3H), 1.44 (d, J= 6.7 Hz, 3H).
m/z: 234 [M+H]*

6-Methoxy-4-[rel-(1S)-1-methoxyethyl]-1,5-naphthyridin-3-amine (intermediate 159)

"H NMR (400 MHz, DMSO-ds) 8 ppm 8.31 (s, 1H), 7.99 (d, J = 8.8 Hz, 1H), 6.82 (d, J = 8.8 Hz,
1H), 5.87 (s, 2H), 5.71 (q, J = 6.7 Hz, 1H), 3.95 (s, 3H), 3.21 (s, 3H), 1.44 (d, J = 6.7 Hz, 3H).
m/z: 234 [M+H]*

Intermediates 160-161
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Step 1 Step 2

Step 1. 7-bromo-1-oxido-1,5-naphthyridin-1-ium (intermediate 160)
To a stirred solution of 3-bromo-1,5-naphthyridine (5.0 g, 23.0 mmol) in dry DCM (42.1 mL) at
0°C was added m-CPBA (4.76 g, 27.6 mmol) in several portions. The resulting mixture was stirred

for 1h at rt. The reaction mixture was washed with a sat. ag. Na2SOs solution and a sat. aq.
NaHCOs solution sequentially, and then washed with brine, dried over anhydrous MgSOa and
concentrated under reduced pressure. The crude was purified by flash column chromatography
(DCM/MeOH, from 0% to 5% in DCM) to afford intermediate 160 (3.55 g, 69% yield). m/z: 225
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[M+H]*. '"H NMR (400 MHz, DMSO-ds) & ppm 9.18 (s, 1H), 9.06 (s, 1H), 8.71 (d, J = 6.2 Hz, 1H),
8.03 (d, J = 8.6 Hz, 1H), 7.81-7.69 (m, 1H).

Step 2. 7-bromo-2-methoxy-1,5-naphthyridine (intermediate 161)

To a solution of intermediate 160 (86%, 5.10 g, 19.5 mmol), 4-methylbenzenesulfonyl chloride
(4.46 g, 23.4 mmol), dipotassium carbonate (34 mL, 68.2 mmol) in CHCIs (75 mL), methanol (1.6
mL, 39.0 mmol) was added at rt. The mixture was stirred overnight and filtered. The residue was
washed with CHCIs and water 3 times. Then the aqueous layer was extracted 3 times with CHCls.
The organic layers were combined, washed with brine, dried over anhydrous MgSOa. and
concentrated under vacuum. The crude was purified by flash column chromatography
(Heptane/EtOAc, from 50 to 100% of EtOAc) to afford intermediate 161 (2.9 g, 62%). m/z: 239
[M+H]* "H NMR (400 MHz, DMSO-ds) 6 ppm 8.88 (d, J = 2.2 Hz, 1H), 8.48 (d, J = 2.2 Hz, 1H),
8.30 (d,J=9.1 Hz, 1H), 7.33 (d, J = 9.1 Hz, 1H), 4.03 (s, 3H).

Intermediates 162-163

e Ane ok N
R T S e

Step 1 tert-butyl N-(6-methoxy-1,5-naphthyridin-3-yl)carbamate: (intermediate 162)

Pd Xphos G2 (46 mg, 0.058 mmol), cesium carbonate (668 mg, 2.05 mmol), tert-butyl carbamate
(206 mg, 1.76 mmol) and intermediate 161 (350 mg, 1.46 mmol) in dry 1,4-dioxane (14.5 mL).
The mixture was flushed with nitrogen for 5 min. Then the reaction mixture was stirred at 100°C
under nitrogen gas until aryl halide was consumed (2h). The reaction mixture was filtered through
a pad of Celite and washed with EtOAc. The filtrate was poured in H20 and then extracted with
EtOAc twice. The organic layers were combined, washed with brine, dried over anhydrous
MgSO4 and concentrated in vacuo to give intermediate 162 without any further purification (369
mg, 91% yield). m/z: 276 [M+H]*. "H NMR (400 MHz, DMSO-ds)  ppm 9.98 (s, 1H), 8.79 (d, J =
2.4 Hz, 1H), 8.32 (s, 1H), 8.16 (d, J = 9.0 Hz, 1H), 7.08 (d, J = 9.0 Hz, 1H), 4.00 (s, 3H), 1.53 (s,
9H).

Step 2. 6-methoxy-1,5-naphthyridin-3-amine: (intermediate 163)
To a stirred solution of intermediate 162 (200 mg, 0.726 mmol) in DCM (3.6 mL), TFA (2.2 mL,

29.1 mmol) was added. The reaction mixture was stirred at rt overnight. Volatiles were removed

under reduce pressure. Water and sat. ag. NaHCOs were added until pH 7 and then EtOAc was
added. The aqueous layer was extracted 3 times with EtOAc. The organic layers were combined,
dried over anhydrous MgSO4 and concentrated by vacuum to give intermediate 163 (124 mg,
93%). m/z: 176 [M+H]*. '"H NMR (400 MHz, DMSO-ds) 8 ppm 8.28 (d, J = 2.5 Hz, 1H), 7.97 (d, J

= 8.8 Hz, 1H), 7.03 (d, J = 2.5 Hz, 1H), 6.79 (d, 8.8 Hz, 1H), 5.92 (s, 2H), 3.93 (s, 3H).
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Intermediates 164-165

SN
A
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Step 2

Step 1. tert-butyl N-(6-methoxy-1,5-naphthyridin-3-yl)-N-methyl-carbamate: (intermediate 164)

To a stirred solution of tert-butyl N-(6-methoxy-1,5-naphthyridin-3-yl)carbamate (230 mg, 0.835
mmol) in THF (2 mL) was added NaH (60%, 60 mg, 1.50 mmol). lodomethane (0.16 mL, 2.51
mmol) was added. The reaction mixture was stirred at rt until total conversion of starting material.
The solvent was removed under reduce pressure. Water and sat. aq. NH4Cl was added until pH
7 and then EtOAc was added. The aqueous layers were extracted 3 times with EtOAc. The
organic layers were combined, dried over anhydrous MgSO4 and concentrated in vacuo. The
crude was purified by flash column chromatography (Heptane/EtOAc, from 0 to 50% of EtOAC)
to afford intermediate 164 (168 mg, 70%). m/z: 290 [M+H]*. '"H NMR (400 MHz, DMSO-ds) & ppm
8.82 (d, J=2.4Hz, 1H), 8.25 (dd, J = 9.0, 0.6 Hz, 1H), 8.04 (dd, J=2.4,0.6 Hz, 1H),7.21 d, J
=9.0 Hz, 1H), 4.02 (s, 3H), 3.35 (s, 3H), 1.44 (s, 9H).

Step 2. 6-methoxy-N-methyl-1.5-naphthyridin-3-amine (intermediate 165)
To a solution of intermediate 164 (168 mg, 0.581 mmol) in DCM (2.9 mL) was added TFA (1.7

mL, 23.2 mmol). The reaction mixture was stirred at rt overnight. The reaction mixture was

quenched with a sat. aq. NaHCOs until pH 8. The aqueous layer was extracted twice with DCM
(3 x10 mL) and then the organic layers were combined, washed with brine, dried over anhydrous
MgSOs and concentrated under vacuum to afford the intermediate 165 (104 mg, 95%). m/z: 190
[M+H]*. "H NMR (400 MHz, DMSO-ds) & ppm 8.30 (d, J = 2.7 Hz, 1H), 7.99 (d, J = 8.8 Hz, 1H),
6.85 (d,J=2.6Hz, 1H),6.79 (d, J = 8.8 Hz, 1H), 6.60 (d, J = 4.9 Hz, 1H), 3.95 (s, 3H), 2.80 (d,
J =5.0 Hz, 3H).

6-Chloro-1,5-naphthyridin-3-amine (intermediate 166)

This intermediate was prepared according to the procedure described in WWO2020111087

Scheme 8
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Intermediates 167-170

General procedure

A solution of intermediates 90-91 (1.2 mmol), intermediates 158-159 (1 mmol) and cesium
carbonate (2 mmol) in 1,4-dioxane (28 mL) was degassed with Nz for 5 min prior addition of [2-
(2-aminophenyl)phenyl]-chloro-palladium;dicyclohexyl-[3-(2,4,6-
triisopropylphenyl)phenyl]phosphane (0.12 mmol) at rt. The reaction mixture was then heated at
100°C upon completion. The reaction mixture was diluted with EtOAc and a sat. ag. NH4Cl was
added. The aqueous phase was extracted with EtOAc. The combined organic layers were dried
over anhydrous NaxSOa, filtered and concentrated under reduced pressure. The crude was
purified by flash column chromatography (Heptane/EtOAc 0% of EtOAc to 100%)

Intermediate 167 Intermediates: 159 and 90 | Yield: 93%

"H NMR (400 MHz, DMSO-de) & ppm 8.78 (s, 1H), 8.17 (d, J = 9.0 Hz, 1H),
8.05 (s, 1H), 7.30 - 7.21 (m, 4H), 7.08 (d, J = 8.9 Hz, 1H), 6.50 (g, J = 9.3 Hz,
1H), 5.85 (q, J = 6.7 Hz, 1H), 4.02 (s, 3H), 3.30 (s, 3H), 2.90 (s, 3H), 2.88 —
2.56 (m, 5H), 2.06 — 1.93 (m, 2H), 1.69 (p, J=11.4 Hz, 2H), 1.51 (d, J=6.7
Hz, 3H). m/z: 549 [M+H]*.
N-methyl-N-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 re/ S)-1-methoxyethyl]-1,5-naphthyridin-3-
yllamino]phenyllethyljtetrahydrothiopyran-4-carboxamide

Intermediate 168 Intermediates: 158 and 90 | Yield: 66%

"H NMR (400 MHz, DMSO-ds) 3 ppm 8.78 (s, 1H), 8.16 (d, J = 8.9 Hz, 1H),
8.04 (s, 1H), 7.33 = 7.21 (m, 4H), 7.07 (d, J = 8.9 Hz, 1H), 6.49 (t, J = 9.4 Hz,
1H), 5.85 (g, J = 6.7 Hz, 1H), 4.01 (s, 3H), 3.30 (s, 3H), 2.90 (s, 3H), 2.78 —
2.66 (m, 2H), 2.61 (s, 2H), 2.01 (dd, J = 34.3, 154 Hz, 2H), 1.79 — 1.59 (m,
2H), 1.50 (d, J = 6.7 Hz, 3H). m/z: 549 [M+H]*.
N-methyl-N-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 re/ R)-1-methoxyethyl]-1,5-naphthyridin-3-
yllamino]phenyllethyljtetrahydrothiopyran-4-carboxamide

Intermediate 169 Intermediates: 159 and 91 | Yield: 90%

TH NMR (400 MHz, DMSO) 6 ppm 8.78 (d, J = 1.5 Hz, 1H), 8.16 (d, J = 8.9
Hz, 1H), 8.04 (s, 1H), 7.34 — 7.21 (m, 4H), 7.08 (d, J = 9.0 Hz, 1H), 6.50 (q, J
=9.4 Hz, 1H), 5.85 (q, J = 6.7 Hz, 1H), 4.02 (s, 3H), 3.30 (s, 3H), 2.90 (d, J =
2.5 Hz, 3H), 2.89 — 2.82 (m, 1H), 2.81 — 2.64 (m, 2H), 2.63 — 2.56 (m, 2H),
2.06 — 1.93 (m, 2H), 1.76 = 1.61 (m, 2H), 1.51 (d, J = 6.7 Hz, 3H). m/z: 549
[M+H]".

N-methyl-N-[(1R)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 re/ S)-1-methoxyethyl]-1,5-naphthyridin-3-
yllamino]phenyllethyljtetrahydrothiopyran-4-carboxamide

Intermediate 170 Intermediates: 158 and 91 | Yield: 85%

TH NMR (400 MHz, DMSO) 6 ppm 8.78 (s, 1H), 8.17 (d, J = 8.8 Hz, 1H), 8.05
(s, 1H), 7.31 = 7.18 (m, 4H), 7.08 (d, J = 9.0 Hz, 1H), .50 (q, J = 9.4 Hz, 1H),
5.85 (q, J = 6.7 Hz, 1H), 4.02 (s, 3H), 3.30 (s, 3H), 2.90 (s, 3H), 2.89 — 2.54
(m, 2H), 2.00 (t, J = 16.1 Hz, 2H), 1.77 — 1.60 (m, 2H), 1.51 (d, J = 6.7 Hz,
3H). m/z: 549 [M+H]".

N-methyl-N-[(1R)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 rel R)-1-methoxyethyl]-1,5-naphthyridin-3-

yllamino]phenyllethyljtetrahydrothiopyran-4-carboxamide
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Intermediates 171-174

Step 4

Step 1: 7-chloro-8-(2,5-dihydrofuran-3-yl)-2-methoxy-1,5-naphthyridine (intermediate 171)

A solution of 8-Bromo-7-chloro-2-methoxy-[1,5]naphthyridine (500 mg, 1.83 mmol), 2-(2,5-
dihydrofuran-3-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (95%, 377 mg, 1.83 mmol) and
tripotassium;phosphate (787 mg, 3.66 mmol) in toluene was degassed with Nz for 5 min prior
addition of (1{E},4{E})-1,5-diphenylpenta-1,4-dien-3-one palladium (95%, 176 mg, 0.183

mmol)and tricyclohexylphosphane (154 mg, 0.548 mmol). The reaction mixture was heated at

110 °C for 3h. The reaction mixture was filtered through celite and filtrate was partitioned
between water and EtOAc. Phases were separated and aqueous phase was extracted with
EtOAc. The combined organic layers were dried over anhydrous NazSOsa, filtered and
concentrated under reduced pressure. The crude was purified by flash column chromatography
(Heptane/EtOAc

from 0% of EtOAC to 30% of EtOAc) to give intermediate 171 (314 mg, 65% Yield). m/z: 263
[M+H]+. '"H NMR (400 MHz, DMSO-ds) d ppm 8.86 (s, 1H), 8.31 (d, J=9.0 Hz, 1H), 7.31 (d, J =
9.0 Hz, 1H), 6.52 (t, J=2.0 Hz, 1H), 5.12 (td, J = 4.9, 2.2 Hz, 2H), 4.84 (td, J = 4.9, 1.8 Hz, 2H),
3.99 (s, 3H).

Step 2: 7-chloro-2-methoxy-8-tetrahydrofuran-3-yl-1,5-naphthyridine (intermediate 172)

To a solution of intermediate 171(99%, 10 mg, 0.0377 mmol) in dry methanol (1 mL), platinum
(10%, 3.7 mg, 1.88 pymol) was added. The reaction mixture was stirred at rt under hydrogen
atmosphere overnight. The reaction mixture was filtered through a pad of Celite, washed with
MeOH and concentrated under reduced pressure to give intermediate 172 (10 mg, 60.144%
Yield). m/z: 265 [M+H]*. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 8.76 (s, 1H), 8.29 (d, J = 9.1 Hz,
1H), 7.29 (d, J = 9.0 Hz, 1H), 4.44 (p, J= 9.1 Hz, 1H), 4.30 (dd, J= 8.8, 7.6 Hz, 1H), 4.18

(td, J=8.4,4.5 Hz, 1H), 4.03 (s, 3H), 4.01 — 3.92 (m, 2H), 2.73 (dq, J = 11.5, 8.5 Hz, 1H), 2.22
(dddd, J=11.5,9.6, 7.1, 4.4 Hz, 1H).

Step 3: tert-butyl N-(6-methoxy-4-tetrahydrofuran-3-yl-1,5-naphthyridin-3-yl)carbamate
(intermediate 173)
A solution of intermediate 172 (690 mg, 2.58 mmol), tert-butyl carbamate (617 mg, 5.16 mmol)

and cesium carbonate (1.68 g, 5.16 mmol) in dry 1,4-dioxane (13 mL) was degassed for 5 min
with N2 prior addition of XPhos Pd G2 (406 mg, 0.258 mmol). The reaction mixture was heated
at 100°C for 1h30. The reaction mixture was filtered through a pad of Celite, washed with

EtOAc. The filtrate was partitioned between EtOAc and sat. aq. NH4Cl, phases were separated

and the aqueous phase was extracted with EtOAc. The combined organic layers were dried
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over NazSOa, filtered and concentrated under reduced pressure. The crude was purified by
flash column chromatography (Heptane/EtOAc 100:0 to 70:30) to give intermediate 173 (773
mg, 84.9% Yield). m/z: 346.4 [M+H]*. '"H NMR (400 MHz, DMSO) & ppm 9.26 (s, 1H), 8.68 (s,
1H), 8.22 (d, J = 9.0 Hz, 1H), 7.19 (d, = 9.0 Hz, 1H), 4.29 (dd, J = 7.9, 6.9 Hz, 1H), 4.17 (d, J
=8.4,4.2Hz, 1H), 4.04 (t, J = 8.5 Hz, 1H), 4.00 (s, 3H), 3.99 —3.94 (m, 1H),3.90 (d, J=7.9
Hz, 1H), 2.68 (dq, J = 11.8, 8.5 Hz, 1H), 2.20 (tdd, J = 9.3, 7.4, 4.2 Hz, 1H), 1.48 (s, 9H).

Step 4 6-methoxy-4-tetrahydrofuran-3-yl-1,5-naphthyridin-3-amine (intermediate 174)
To a solution of intermediate 173 (770 mg, 2.18 mmol) in DCM (11 mL) was added TFA (1.7
mL, 21.8 mmol). The reaction mixture was left stirring at rt for 3h30. The reaction mixture was

neutralized with sat. ag. NaHCOs, partitioned with EtOAc. Phases were separated and aqueous
phase was extracted with EtOAc. The combined organic layers were dried over Na2SOyq, filtered
and concentrated under reduced pressure. The crude was purified by flash column
chromatography (Heptane/EtOAc 100:0 to 65:35) to obtain intermediate 174 (435mg, 81.1%
Yield). m/z: 246.4 [M+H]*. '"H NMR (400 MHz, DMSO) d ppm 8.31 (s, 1H), 7.98 (d, J = 8.8 Hz,
1H), 6.81 (d, J = 8.9 Hz, 1H), 5.85 (s, 2H), 4.45 - 4.32 (m, 1H), 4.25 — 4.15 (m, 2H), 3.95 (s,
3H), 3.89 - 3.72 (m, 2H), 2.39 (s, 1H), 2.17 (dddd, J = 11.8, 10.0, 7.1, 3.3 Hz, 1H).

Intermediates 175-176

Step 1. 7-chloro-8-(2,5-dihydrofuran-2-yl)-2-methoxy-1,5-naphthyridine (intermediate 175)
To a stirred solution of 8-bromo-7-chloro-2-methoxy-[1,5]naphthyridine (95%, 300 mg, 1.04

mmol) in dry 1,4-dioxane (4.5 mL) at rt under nitrogen were successively added 2,3-
dihydrofuran (0.24 mL, 3.13 mmol), N-ethyl-N-isopropyl-propan-2-amine (0.55 mL, 3.13 mmol)
and bis[3,5-bis(trifluoromethyl)phenyl]({2',4',6'-triisopropyl-4,6-dimethoxy-[1,1'-biphenyl]-2-
ylhphosphane (95%, 175 mg, 0.208 mmol). The reaction mixture was stirred for 10 min under
nitrogen. (1{E},4{E})-1,5-diphenylpenta-1,4-dien-3-one palladium (95%, 100 mg, 0.104 mmol)
on carbon was added and the reaction mixture was stirred at 90°C for 3h. Water (10 mL) was
added, phases separated and the aqueous solution extracted with EtOAc (2 x 10 mL). The
organic layers were combined, washed with brine, dried over phase separator and
concentrated under vacuum. The crude was purified by flash column chromatography
(heptane/EtOAC 100/0 to 0/100) to give intermediate 175 (140 mg, 51% Yield). m/z: 263
[M+H]*. "H NMR (400 MHz, DMSO) & ppm 8.83 (s, 1H), 8.33 (d, J = 9.1 Hz, 1H), 7.34 (d, J =
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9.0 Hz, 1H), 6.69 (t, J = 11.2 Hz, 1H), 5.18 (q, J = 2.5 Hz, 1H), 4.03 (s, 3H), 3.20 — 2.81 (m,
3H).

Step 2: 7-chloro-2-methoxy-8-tetrahydrofuran-2-yl-1,5-naphthyridine (intermediate 176)

To a solution of intermediate 175 (140 mg, 0.528 mmol) in dry methanol (14 mL), platinum
(10%, 51 mg, 0.026 mmol) was added. The reaction mixture was stirred at rt under a hydrogen
atmosphere overnight. The reaction mixture was filtered through a pad of Celite, washed with
MeOH and concentrated under reduced pressure. The crude was purified by flash column
chromatography (Heptane/EtOAc, from 0% of EtOAc to 30% of EtOACc) to obtain intermediate
176 (70 mg, 48%). m/z: 265 [M+H]*."H NMR (400 MHz, DMSO) d ppm 8.76 (s, 1H), 8.30 (d, J
=9.1Hz, 1H), 7.31 (d, J = 9.0 Hz, 1H), 6.20 — 6.09 (m, 1H), 4.25 — 4.15 (m, 1H), 4.03 (s, 3H),
3.95 (td, J =7.9, 4.1 Hz, 1H), 2.40 — 2.03 (m, 4H).

Scheme 9

Step 1 3-(3-chloro-6-methoxy-1,5-naphthyridin-4-yl)oxetan-3-ol (intermediate 177)

To a solution of 8-Bromo-7-chloro-2-methoxy-[1,5]naphthyridine (95%, 500 mg, 1.74 mmol) in
dry THF (8.6 mL) at -78°C was added 1.6 M butyllithium in hexane (1.6 mL, 2.61 mmol). The
reaction was stirred for 15 min, then oxetan-3-one (98%, 0.57 mL, 8.68 mmol) was added, the
mixture was stirred at -78°C for 3h. The mixture was poured in sat. aq. NH4Cl and then
extracted twice with EtOAc (15 ml) . The organic layers were combined, washed with brine,
dried over MgSOs4 and concentrated under vacuum. The crude was purified by flash column
chromatography (EtAOc in Heptane from 0% of EtOAc to 30%) to give intermediate 177 (202
mg, 40 % Yield) as white solid. m/z: 267 [M+H]*. '"H NMR (400 MHz, DMSO) 3 ppm 8.78 (s,
1H), 8.31 (d, J = 9.1 Hz, 1H), 7.30 (d, J = 9.0 Hz, 1H), 6.53 (s, 1H), 5.35 = 5.27 (m, 2H), 4.86 —
4.80 (m, 2H), 3.98 (s, 3H).

Step 2 R = OMe

7-chloro-2-methoxy-8-(3-methoxyoxetan-3-yl)-1,5-naphthyridine (intermediate 178)

To a solution of intermediate 177 (90%, 232 mg, 0.783 mmol) in dry THF (3.9148 mL) was
added iodomethane (0.19 mL, 3.13 mmol), then 1 M LiHMDS (1.6 mL, 1.57 mmol) was added
at 0°C, the mixture was stirred at rt for 6h. Then iodomethane (0.19 mL, 3.13 mmol) was added
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again and the reaction mixture was stirred overnight at rt. The mixture was poured in sat. aq.
NH4ClI and then extracted twice with EtOAc (10 mL). The organic layers were combined,
washed with brine, dried over MgSOs4 and concentrated under vacuum. The crude was purified
by flash column chromatography (EtOAc in Heptane from 0% of EtOAc to 30%) to give
intermediate 178 (99 mg, 45%). m/z: 281 [M+H]*. '"H NMR (400 MHz, DMSO) d ppm 8.84 (s,
1H), 8.33 (d, J=9.1 Hz, 1H), 7.32 d, J = 9.1 Hz, 1H), 5.23 (d, J = 8.0 Hz, 2H), 4.95 (d, J=8.3
Hz, 2H), 3.98 (s, 3H), 3.18 (s, 3H).

Step2: R=F
7-chloro-8-(3-fluorooxetan-3-yl)-2-methoxy-1,5-naphthyridine (intermediate 179)
To a solution of intermediate 178 (99%, 20 mg, 0.0742 mmol) in dry DCM (2.3 mL) was added

at -78 °C neat N-ethyl-N-(trifluoro-A*-sulfanyl)ethanamine (0.021 mL, 0.148 mmol) dropwise.
The resulting mixture was allowed to stir at -78 “C for 4h before it was carefully quenched with
sat. ag. NaHCO:s. The organic layer was separated, dried over anhydrous MgSOsa, filtered and
the filtrate concentrated in vacuo to give intermediate 179 (16 mg, 77 % Yield). m/z: 269. 'H
NMR (400 MHz, DMSO) 8 ppm 8.91 (d, J = 0.8 Hz, 1H), 8.37 (d, J=9.1 Hz, 1H), 7.36 (d, J =
9.1 Hz, 1H), 5.57 — 5.50 (m, 1H), 5.48 — 5.41 (m, 1H), 5.21 — 5.08 (m, 2H), 3.98 (s, 3H).

Intermediates 180-184

Step 1: 1-terf-butyl 3-methyl 5-oxopyrrolidine-1,3-dicarboxylate (intermediate 180)

To a solution of methyl 5-oxopyrrolidine-3-carboxylate (97%, 2.0 g, 0.013 mol) in acetonitrile
(45.2 mL) was added TEA (5.7 mL, 0.041 mol) and N,N-dimethylpyridin-4-amine (0.166 g,
0.136 mmol). After a few min., tert-butoxycarbonyl fert-butyl carbonate (5.92 g, 0.027 mol) was
added. The reaction mixture was stirred at rt for 3h. The reaction mixture was concentrated
under reduced pressure. The residue was purified by flash chromatography [DCM/(DCM/MeCH
98/2)] 10/0 to 7/3, to provide intermediate 180 (2.93 g, 86%). m/z 266 [M+Na]*."H NMR (400
MHz, DMSO) 6 ppm 3.88 (dd, J = 10.7, 8.7 Hz, 1H), 3.76 (dd, J = 10.7, 6.1 Hz, 1H), 3.66 (s,
3H), 3.37 - 3.25 (m, 1H), 2.77 — 2.58 (m, 2H), 1.45 (s, 9H).

Step 2: 1-[(tert-butoxy)carbonyl]-5-oxopyrrolidine-3-carboxylic acid (intermediate 181)
To a solution of intermediate 180 (97%, 2.93 g, 0.012 mol) in THF (53 mL) and water (53 mL)
was added lithium hydroxide hydrate (0.77 g, 0.017 mol) portion-wise. The reaction mixture
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was stirred at rt for 1h30. The reaction mixture was concentrated under reduced pressure to
remove THF. The aqueous layer was acidified until pH~4 with citric acid then extracted with
EtOAc (3 x 20 mL). The organic layers were combined, dried over anhydrous MgSOyg, filtered
and concentrated under reduced pressure. The residue was taken-up in DCM, the insoluble
was filtered, washed with DCM and the filtrate concentrated under reduced pressure to provide
intermediate 181 (790 mg, 21% Yield). m/z: 252 [M+Na]* ."H NMR (400 MHz, DMSO) & ppm
12.58 (s, 1H), 3.84 (dd, J =10.7, 8.5 Hz, 1H), 3.74 (dd, J = 10.7, 5.9 Hz, 1H), 3.18 (it, J = 8.6,
5.9 Hz, 1H), 2.68 (dd, J =17.2, 9.2 Hz, 1H), 2.60 (dd, J = 17.3, 7.1 Hz, 1H), 1.45 (s, 9H).

Step 3 and Step 4 (intermediates 182, 183 and 184)

To a solution of intermediate 181 (1.37 g, 4.25 mmol) and (1S)-1-(4-bromophenyl)-2,2,2-
trifluoro-N-methyl-ethanamine (1.00 g, 3.54 mmol) in DCM (18 mL) was added TEA (10 mL,
70.9 mmol) and TsP in EtOAc (50%, 21 mL, 35.4 mmol). The reaction mixture was stirred at rt

for 1h30. The reaction mixture was neutralized with sat. aq. NaHCOs, phases were separated

and aqueous phase was extracted with DCM. The combined organic layers were dried over
NazS04, filtered and concentrated under reduced pressure. The crude was purified by chiral
chromatography chiralpak IG 20um, 300 x 50mm eluting with methanol to give:

tert-butyl (4rel S)-4-[[(1S)-1-(4-bromophenyl)-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]-2-oxo-
pyrrolidine-1-carboxylate (intermediate 183) (900 mg; 53%, Yield). '"H NMR (400 MHz, DMSO)
0 ppm 7.75 — 7.64 (m, 2H), 7.46 — 7.30 (m, 2H), 6.52 (q, J = 9.1 Hz, 1H), 4.00 — 3.82 (m, 1H),
3.74 — 3.60 (m, 2H), 2.86 (s, 3H), 2.82 — 2.54 (m, 2H), 1.45 (s, 9H). m/z: 252 [M+H]*

tert-butyl (4rel R)-4-[[(1S)-1-(4-bromophenyl)-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]-2-oxo-
pyrrolidine-1-carboxylate (intermediate 184) (710 mg; 38.9%, Yield). '"H NMR (400 MHz,
DMSO) d ppm 7.74 — 7.62 (m, 2H), 7.44 — 7.31 (m, 2H), 6.52 (q, J = 9.2 Hz, 1H), 3.87 (ddd, J =
10.8, 8.4, 2.7 Hz, 1H), 3.82 - 3.73 (m, 1H), 3.72 - 3.66 (m, 1H), 2.92 — 2.81 (M, 4H), 2.79 -
2.58 (m, 1H), 1.45 (d, J = 2.5 Hz, 9H). m/z: 252 [M+H]*

Intermediate 185

¥
\
Froeween,
7 N
R
Vs >,
/4
N,
.
s

Step 1

1-(3-chloro-6-methoxy-1,5-naphthyridin-4-yl)ethanone (intermediate 185)

Intermediate 154 (1.50 g, 6.16 mmol) and dioxomanganese (5.35 g, 61.6 mmol) were
suspended in toluene (31 mL) at rt. The black suspension was stirred at 80 °C for 1 hour and
then 40 °C overnight and at 80°C for 8 h and at rt over the week-end. The black solid was

removed by filtration and washed with EtOAc. The filtrated was concentrated under reduced
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pressure to give intermediate 185 (1.4 g, 99%). m/z: 237 [M+H]* '"H NMR (400 MHz, DMSO-d6)
0 ppm 8.89 (s, 1H), 8.36 (d, J = 9.1 Hz, 1H), 7.35 (d, J = 9.1 Hz, 1H), 3.97 (s, 3H), 2.69 (s, 3H).

Intermediates 186-187

Step 1: (R)-N,2-dimethyl-N-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1rel S)-1-methoxyethyl]-
1.5-naphthyridin-3-yl]Jamino]phenyl]ethyl]propane-2-sulfinamide (intermediate 186)

A suspension of Intermediate 72 (100%, 1.88 g, 5.05 mmol), Intermediate 155 (98%, 1.00 g,
4.21 mmol) and cesium carbonate (2.74 g, 8.42 mmol) in dry 1,4-dioxane (42.1 mL) was
degassed with N2 for 5 min prior addition of XPhos Pd G2 (1.66 g, 1.05 mmol) at rt. The
reaction mixture was stirred at 100 °C for 7h then N-[(1S)-1-(4-bromophenyl)-2,2,2-trifluoro-
ethyl]-N,2-dimethyl-propane-2-sulfinamide (100%, 784 mg, 2.10 mmol) was added and the

reaction was stirred at 100 °C overnight. The reaction mixture was filtered through a pad of
celite and washed with EtOAc. The filtrate was diluted with EtOAc and sat. aq. NH4Cl was
added. The aqueous phase was extracted with EtOAc. The organic layers were combined dried
over NazSO04, filtered and concentrated under reduced pressure. The crude was purified by
flash column chromatography (Heptane/EtOAc, from 0 % of EtOAc to 50%) to afford
intermediate 186 (925 mg, 38% Yield). m/z: 525 [M+H]* . "H NMR (400 MHz, DMSO) d ppm
8.78 (s, 1H), 8.17 (d, J = 9.0 Hz, 1H), 8.05 (s, 1H), 7.37 (d, J = 8.4 Hz, 2H), 7.28 - 7.21 (m,
2H), 7.08 (d, J = 8.9 Hz, 1H), 5.85 (q, J = 6.7 Hz, 1H), 5.47 (q, J = 9.2 Hz, 1H), 4.02 (s, 3H),
2.44 (s, 3H), 1.51 (d, J = 6.7 Hz, 3H), 1.15 (s, 9H).

Step 2: 6-methoxy-4-[(1rel S)-1-methoxyethyl]-N-[4-[(1S)-2,2,2-trifluoro-1-
(methylamino)ethyl]phenyl]-1,5-naphthyridin-3-amine (intermediate 187)

Intermediate 186 (0.019 mL, 1.67 mmol) was dissolved in 2-methyltetrahydrofuran (6.2 mL) at
0 °C. 12 M hydrogen chloride in water (0.42 mL, 5.00 mmol) was added and the reaction
mixture was stirred at 0 °C for 15 minutes. The cooling bath was removed and the reaction
mixture was stirred at rt for 1h30. The reaction mixture was diluted with water and sodium
hydrogen carbonate (0.56 g, 6.67 mmol) was slowly added portion-wise under vigorous stirring.
When gas evolution ceased, the aqueous layer was isolated and extracted with 2-MeTHF.
Organic layers were combined, washed with brine (100 mL), dried over anhydrous Na2SOs,
filtered and concentrated to give intermediate 187 (760 mg, 81 % Yield). m/z 421 [M+H]* 'H
NMR (400 MHz, DMSO) 6 ppm 8.77 (s, 1H), 8.15 (d, J = 8.9 Hz, 1H), 8.00 (s, 1H), 740 (d, J =
8.6 Hz, 2H), 7.22 (d, J = 8.5 Hz, 2H), 7.05 (d, J = 9.0 Hz, 1H), 5.86 (q, J = 6.6 Hz, 1H), 4.20 (p,
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J=8.0 Hz, 1H), 4.02 (s, 3H), 3.31 (s, 3H), 2.77 — 2.69 (m, 1H), 2.25 (d, J = 5.4 Hz, 3H), 1.52
(d, J = 8.7 Hz, 3H).

Scheme 10

Intermediates 188-191 were prepared according to the general procedure 3 described for

preparing the examples 37-127 from either commercially available acids or intermediates.

Intermediate 188 Procedure: 3b | Intermediates 187 and 181 | Yield: 64%

; "H NMR (500 MHz, DMSO-d6) & ppm 1.39 - 1.47 (m, 9 H) 1.51 (d, J=6.60 Hz,
3H)257-280(m,2H)284-292(m,3H)3.29-3.30(m, 3H)3.55-391
(m, 3H) 3.94 - 4.05 (m, 3 H) 5.85 (q, J=6.60 Hz, 1 H) 6.46 (q, J=9.13 Hz, 1 H)
7.08 (d, J=8.80 Hz, 1 H) 7.21 - 7.41 (m, 4 H) 8.03 - 8.07 (m, 1 H) 8.16 (d,
J=9.05 Hz, 1 H) 8.78 (s, 1 H). m/z 632 [M+H]*
tert-butyl 4-[methyl-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 re/ S)-1-methoxyethyl]-1,5-naphthyridin-
3-ylJamino]phenyllethyllcarbamoyl]-2-oxo-pyrrolidine-1-carboxylate
Intermediate 189 Procedure: 3b | Intermediate 187 | Yield: 64.9%

| "H NMR (400 MHz, DMSO) d ppm 8.78 (s, 1H), 8.16 (dd, J = 8.9, 0.7 Hz, 1H),
8.05 (s, 1H), 7.40 — 7.21 (m, 4H), 7.07 (d, J = 9.0 Hz, 1H), 6.50 (qd, J = 9.3,
3.3 Hz, 1H), 5.85 (q, J = 6.7 Hz, 1H), 4.01 (s, 3H), 3.64 — 3.32 (m, 4H), 3.30
(s,4H),2.92 (d, J = 3.9 Hz, 2H), 2.29 - 1.78 (m, 2H), 1.50 (d, J = 6.7 Hz, 3H),
1.40 (d, J = 1.3 Hz, 10H). m/z 618 [M+H]*
tert-butyl 3-[methyl-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 re/ S)-1-methoxyethyl]-1,5-naphthyridin-
3-yllamino]phenyllethyllcarbamoyllpyrrolidine-1-carboxylate
Intermediate 190 Procedure: 3b | Intermediate 187 [ Yield: 43 %

N "H NMR (400 MHz, DMSO) 6 ppm 8.79 (s, 1H), 8.16 (d, J = 8.9 Hz, 1H), 8.06
(s, 1H), 7.34 = 7.22 (m, 4H), 7.08 (d, J = 9.0 Hz, 1H), 6.42 (q, J = 9.2 Hz, 1H),
5.84 (q, J = 6.7 Hz, 1H), 5.16 (dd, J = 9.3, 2.3 Hz, 1H), 4.01 (s, 3H), 3.30 (s,
3H), 2.90 (s, 3H), 2.46 — 2.26 (m, 3H), 1.77 — 1.64 (m, 1H), 1.51 (d, J = 6.7
Hz, 3H), 1.41 (s, 9H). m/z 632 [M+H]*
tert-butyl (2 rel S)-2-[methyl-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 rel S)-1-methoxyethyl]-1,5-
naphthyridin-3-ylJamino]phenyllethyllcarbamoyl]-5-oxo-pyrrolidine-1-carboxylate
Intermediate 191 Procedure: 3b | Yield: 38 %

: "H NMR (400 MHz, DMSO) 8 ppm: 8.75 (s, 1H), 8.17 (d, J = 8.9 Hz, 1H), 8.05
(s, 1H), 7.35 (d, J = 8.4 Hz, 2H), 7.30 — 7.22 (m, 2H), 7.08 (d, J = 8.9 Hz, 1H),
6.47 (g, J =9.3 Hz, 1H), 5.85 (g, J = 6.6 Hz, 1H), 5.16 (dd, J = 9.0, 2.6 Hz,
1H), 4.02 (s, 3H), 3.29 (s, 3H), 2.98 (s, 3H), 2.47 —2.29 (m, 3H), 1.79 — 1.67
(m, 1H), 1.51 (d, J = 6.7 Hz, 3H), 1.31 (s, 9H). m/z 632 [M+H]*
tert-butyl (2 re/ R)-2-[methyl-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 re/ S)-1-methoxyethyl]-1,5-
naphthyridin-3-ylJamino]phenyl]ethyllcarbamoyl]-5-oxo-pyrrolidine-1-carboxylate

A
B

10 Intermediates 192-193
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Step 1: N-methyl-N-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 rel S)-1-methoxyethyl]-1,5-
naphthyridin-3-yllamino]phenyllethyl]pyrrolidine-3-carboxamide (intermediate 192)

To a solution of tert-butyl 3-[methyl-[(1S5)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 re/ S)-1-
methoxyethyl]-1,5-naphthyridin-3-ylJamino]phenyl]ethyllcarbamoyl]pyrrolidine-1-carboxylate
(91%, 600 mg, 0.884 mmol) in DCM (4 mL) was added TFA (0.68 mL, 8.84 mmol). The reaction
mixture was stirred at rt for 2h. The reaction mixture was slowly poured over sat. aq. NaHCO:s.

The aqueous layer was extracted with DCM (2 x 10mL). The organic layers were combined,
dried over magnesium sulfate, filtered and concentrated under reduced pressure. The residue
was purified by flash chromatography eluting with [DCM/(DCM/MeOH 9/1)] 10/0 to 3/7 to
provide intermediate 192 (150 mg, 31.5% Yield). m/z 617 [M+H]*. "H NMR (400 MHz, DMSO) d
ppm 8.78 (s, 1H), 8.16 (d, J = 9.0 Hz, 1H), 8.04 (s, 1H), 7.38 - 7.21 (m, 4H), 7.07 (d, J= 9.0
Hz, 1H), 6.51 (q, J = 9.4 Hz, 1H), 5.85 (q, J = 6.7 Hz, 1H), 4.08 (q, J = 5.2 Hz, 1H), 3.30 (s, 3H),
3.17 (d, J = 4.8 Hz, 3H), 3.03 (ddd, J = 33.6, 11.0, 8.1 Hz, 1H), 2.90 (s, 3H), 2.86 — 2.65 (m,
4H), 1.91 —=1.74 (m, 2H), 1.51 (d, J =6.7 Hz, 3H).

Step 2: [2-[3-[methyl-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1re/ S)-1-methoxyethyl]-1,5-
naphthyridin-3-yllamino]phenyllethyl]carbamoyl]pyrrolidin-1-yl]-2-oxo-ethyl] acetate
(intermediate 193)

This intermediate was prepared according to the general procedure 3b already described for
examples 37-127. Yield: 95%. m/z 617 [M+H]* '"H NMR (400 MHz, DMSO) 8 ppm 8.78 (d, J =
1.6 Hz, 1H), 8.16 (d, J = 9.0 Hz, 1H), 8.05 (s, 1H), 7.33 - 7.22 (m, 4H), 7.08 (d, J = 8.9 Hz, 1H),
5.85(q,J=6.7 Hz, 1H), 4.69 (d, J = 14.4 Hz, 2H), 4.08 (q, J = 5.3 Hz, 2H), 3.77 — 3.33 (m, 5H),
3.30 (s, 4H), 2.98 —2.90 (m, 3H), 2.33 — 2.14 (m, 1H), 2.12 - 2.03 (m, 4H), 1.51 (d, J = 6.7 Hz,
3H) + 1H labile proton.

Scheme 11

A suspension of intermediate 174 (100 mg, 0.408 mmol), intermediate 183 or 184 (1 mmol) and
cesium carbonate (2 mmol) in dry 1,4-dioxane (0.5 M) was degassed with N, for 5 min prior addition
of XPhos Pd G2 (0.2 mmol). The reaction mixture was then heated at 100 °C for 4h. The reaction
mixture was filtered through a pad of Celite, washed with EtOAc. The filtrate was partitioned
between EtOAc and sat. aq. NH4Cl, phases were separated and aqueous phase was extracted with
EtOAc. The combined organic layers were dried over Na,SOsy, filtered and concentrated under
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reduced pressure. The crude was purified by flash column chromatography (Heptane/[EtOAc/EtOH
3:1]100:0 to 60:40).

Intermediate 194 Intermediates 174 and 184 | Yield: 67.8%
BRI "H NMR (400 MHz, DMSO) & ppm 8.63 (s, 1H), 8.32 (d, J = 6.9 Hz, 1H), 8.20
(d,J =9.0 Hz, 1H), 7.26 (dd, J = 24 .4, 8.4 Hz, 2H), 7.14 (d, Jd = 9.0 Hz, 1H),
6.97 —6.88 (m, 2H), 6.41 (9, J = 9.3 Hz, 1H), 4.36 — 4.28 (m, 1H), 4.21 — 4.08
(m, 2H), 4.01 (s, 3H), 3.97 - 3.80 (m, 3H), 3.80 — 3.60 (m, 2H), 2.88 (s, 3H),
2.87 (s, 1H), 2.72 (d, J = 11.3 Hz, 1H), 2.50 (p, J = 1.9 Hz, 1H), 2.22 - 2.11
(m, 1H), 1.45 (d, J = 5.8 Hz, 9H). m/z 644.4 [M+H]*
tert-butyl (4rel R)-4-[methyl-[(1S)-2,2,2-trifluoro-1-[4-[(6-methoxy-4-tetrahydrofuran-3-yl-1,5-
naphthyridin-3-yl)amino]phenyl]ethyljcarbamoyl]-2-oxo-pyrrolidine-1-carboxylate
Intermediate 195 Intermediates 174 and 183 | Yield: 70.2%
w3 "H NMR (400 MHz, DMSO) d ppm: 8.63 (s, 1H), 8.31 (s, 1H), 8.20 (d, J=9.0
Hz, 1H), 7.33 - 7.18 (m, 2H), 7.14 (d, J = 8.9 Hz, 1H), 6.92 (d, J = 8.7 Hz, 2H),
6.41 (9, J = 9.4 Hz, 1H), 4.32 (t, J = 8.0 Hz, 1H), 4.16 (dd, J = 8.5, 4.2 Hz,
2H), 4.01 (s, 3H), 3.98 — 3.81 (m, 3H), 3.74 — 3.63 (m, 2H), 2.89 (s, 3H), 2.75
(dd, J =16.3, 8.0 Hz, 2H), 2.58 (dd, J =17.1, 5.4 Hz, 1H), 2.16 (s, 1H), 1.45
(s, 9H). m/z 644.4 [M+H]*
tert-butyl (4rel S)-4-[methyl-[(1S)-2,2,2-trifluoro-1-[4-[(6-methoxy-4-tetrahydrofuran-3-yl-1,5-
naphthyridin-3-yl)amino]phenyl]ethyljcarbamoyl]-2-oxo-pyrrolidine-1-carboxylate

Intermediates 196-201

Step 1: 3-chloro-6-methoxy-1,5-naphthyridine-4-carbaldehyde (Intermediate 196)

A suspension of 8-bromo-7-chloro-2-methoxy-[1,5]naphthyridine (3.00 g, 11.0 mmol),
ethyltrifluoroborate (95%, 1.55 g, 11.0 mmol) and tripotassium phosphate (4.72 g, 21.9 mmol)
in 1,4-dioxane (44 mL)/water (11 mL) was degassed with N2 for 5 min prior addition of [2-(2-
aminophenyl)phenyl]-methylsulfonyloxy-palladium-dicyclohexyl-[2-(2,6-
diisopropoxyphenyl)phenyllphosphane (1.84 g, 2.19 mmol). The reaction mixture was heated at
100 °C for 2h. The reaction mixture was cooled to rt and tetraoxoosmium in water (2.0 mL,
0.329 mmol) was added and stirred for 5 min prior addition of sodium-periodate (5.89 g, 27.4
mmol). The reaction mixture was left stirring at rt for 2 days. The reaction mixture was filtered
through a pad of Celite and washed with EtOAc. The filtrate was partitioned between sat
NaHCOs and EtOAc, phases were separated and aqueous phase was extracted with EtOAc.
The combined organic layers were dried over Na:SOa, filtered and concentrated under reduced
pressure. The crude was purified by flash column chromatography (Heptane: EtOAc, 100:0 to
70:30) to afford Intermediate 196 (1g, 40% Yield). m/z: 223 [M+H]*. '"H NMR (400 MHz, DMSO)
0 ppm 11.09 (s, 1H), 8.95 (s, 1H), 8.41 (d, J = 9.1 Hz, 1H), 7.40 (d, J = 9.2 Hz, 1H), 4.06 (s,
3H).
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Step 2: (3-chloro-6-methoxy-1,5-naphthyridin-4-yl)methanol (Intermediate 197)

To a solution of Intermediate 196 (300 mg, 1.32 mmol) in methanol (9.4 mL) was added sodium
borohydride (55 mg, 1.45 mmol) at 0 °C. The reaction mixture was left stirring at 0 °C for 30
min. The reaction mixture was quenched with water and partitioned with EtOAc, phases were
separated and aqueous phase was extracted with EtOAc. The combined organic layers were
dried over Na2SOq, filtered and concentrated under reduced pressure. The crude was purified
by flash column chromatography (Heptane/EtOAc, 90:10 to 65: 35) to obtain Intermediate 197.
(295 mg, 99% Yield). m/z: 225.3 [M+H]*. '"H NMR (400 MHz, DMSO) 5 ppm 8.81 (s, 1H), 8.31
d,J=9.1Hz,1H),7.31 (d, J =9.0 Hz, 1H), 5.25 (t, J = 5.7 Hz, 1H), 5.12 (d, J = 5.4 Hz, 2H),
4.07 (s, 3H).

Step 3. Mixture of 7-chloro-8-(chloromethyl)-2-methoxy-1,5-naphthyridine and (3-chloro-6-

methoxy-1,5-naphthyridin-4-yl)methyl methanesulfonate (ratio: 1:1) (Intermediate 198)
To a solution of Intermediate 197 (265 mg, 1.17 mmol) in dry DCM (5.8 mL) was added TEA
(0.33 mL, 2.34 mmol) prior addition of methanesulfonyl chloride (0.14 mL, 1.75 mmol) at 0 °C.

The reaction mixture was allowed to warm to rt and stirred for 45 min. The reaction mixture was

partitioned between DCM and H.O, phases were separated and the aqueous phase was extracted
with DCM. The combined organic layers were dried over Na,SO, filtered and concentrated under
reduced pressure to give a mixture of 7-chloro-8-(chloromethyl)-2-methoxy-1,5-naphthyridine and
(3-chloro-6-methoxy-1,5-naphthyridin-4-yl)methyl methanesulfonate in a 1:1 ratio which was
used as such without further purification. '"H NMR (400 MHz, DMSO) d ppm 8.94 (s, 1H), 8.36
(dd, J =9.0, 7.0 Hz, 1H), 7.37 (dd, J = 9.0, 4.0 Hz, 1H), 5.89 (s, 2H), 4.08 (d, J = 1.0 Hz, 3H),
3.34 (s, 3H, under the solvent peak) (mixture). m/z: 303.3 [M+H]* (product OMs) and m/z: 243.2
[M+HT*(product CI)

Step 4: 7-chloro-8-(cyclopropoxymethyl)-2-methoxy-1,5-naphthyridine (intermediate 199)

To a solution of cyclopropanol (0.11 mL, 1.62 mmol) in dry DMF (3.3 mL) was added NaH
(60%, 108 mg, 2.69 mmol) at 0 °C and stirred at this temperature for 25 min. A solution of
intermediate 198 in dry DMF (2.5 mL) was then added to the solution and the resulting reaction
mixture was warmed to rt and stirred for 30 min. The reaction mixture was neutralized with sat.
aq. NH4Cl, extracted with EtOAc. The combined organic layers were dried over Na2SOsa, filtered
and concentrated under reduced pressure. The crude was purified by flash column
chromatography (Heptane/EtOAc, 100:0 to 85:15) to obtain intermediate 199 (111mg, 16.8%
Yield) "H NMR (400 MHz, DMSO) 6 ppm 8.84 (s, 1H), 8.29 (dd, J = 15.0, 9.0 Hz, 1H), 7.34 -
7.24 (m, 1H), 5.14 (s, 2H), 4.05 (d, J = 10.6 Hz, 3H), 3.54 — 3.39 (m, 1H), 0.61 — 0.40 (m, 4H).
m/z: 265.3 [M+H]".
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Step 5: tert-butyl N-[4-(cyclopropoxymethyl)-6-methoxy-1,5-naphthyridin-3-yllcarbamate
(intermediate 200)
A solution of intermediate 199 (38 mg, 0.0689 mmol), tert-butyl carbamate (16 mg, 0.138 mmol)

and cesium carbonate (45 mg, 0.138 mmol) was degassed with Nz for 5 min prior addition of [2-
(2-aminophenyl)phenyl]-methylsulfonyloxy-palladium;dicyclohexyl-[2-(2,6-
diisopropoxyphenyl)phenyl]phosphane (12 mg, 0.0138 mmol). The reaction mixture was heated
at 100 °C for 1h. The reaction mixture was filtered through a pad of celite and washed with
EtOAc. The filtrate was partitioned between sat. aq. NH4Cl and EtOAc, phases were separated
and the aqueous phase was extracted with EtOAc. The combined organic layers were dried
over NazSOa, filtered and concentrated under reduced pressure. The crude was purified by
flash column chromatography (Heptane/EtOAc, 100: 0 to 70:30) to obtain intermediate 200
(41.9 mg, quantitative). '"H NMR (400 MHz, DMSO) & ppm 9.01 (s, 1H), 8.87 (s, 1H), 8.23 d, J
=9.0 Hz, 1H), 7.18 (d, J = 9.0 Hz, 1H), 5.21 (s, 2H), 4.04 (s, 3H), 3.38 (it, J = 6.0, 2.9 Hz, 1H),
1.50 (s, 9H), 0.59 — 0.52 (m, 2H), 0.49 — 0.41 (m, 2H). m/z: 346.4 [M+H]".

Step 6: 4-(cyclopropoxymethyl)-6-methoxy-1,5-naphthyridin-3-amine (intermediate 201)
To a solution of intermediate 200 (47 mg, 0.116 mmol) in DCM (0.6 mL) was added TFA (90

pL, 1.18 mmol). The reaction mixture was stirred at rt for 3 hours. The reaction mixture was

neutralized with NaHCOs sat and aqueous phase was extracted with EtOAc. The combined
organic layers were dried over Na2SOs;, filtered and concentrated under reduced pressure. The
product was used as such without further purification. '"H NMR (400 MHz, DMSO) 5 ppm 8.35
(s, 1H), 7.99 (d, J = 8.9 Hz, 1H), 6.81 (d, J = 8.8 Hz, 1H), 5.84 (s, 2H), 5.02 (s, 2H), 3.98 (s,
3H), 3.37 (it, J = 6.0, 2.9 Hz, 1H), 0.60 — 0.54 (m, 2H), 0.47 — 0.40 (m, 2H). m/z: 246.3 [M+H]".

Intermediates 202-203

Step 1: 3-chloro-6-methoxy-1,5-naphthyridine-4-carbaldehyde

The compound from step 1 is intermediate 197.

Step 2: 3-chloro-6-methoxy-1,5-naphthyridine-4-carboxylic acid (intermediate 202)
To a solution of intermediate 197 (500 mg, 2.20 mmol) in fert-butanol (5.5 mL) was added a 2M
solution of 2-methylbut-2-ene in THF (5.5 mL, 11.0 mmol) followed by a solution of sodium

dihydrogen phosphate (799 mg, 6.60 mmol) in water (5.5 mL). The reaction mixture was stirred

5 min at rt prior addition of sodium chlorite (498 mg, 4.40 mmol). The reaction mixture was left

95



10

15

20

25

30

WO 2022/106857 PCT/GB2021/053031

stirring at rt for 1h30. The reaction mixture was neutralized with 10% NazSOs, acidified with 5M
HCI and extracted with EtOAc. The organic layers were combined, dried over Na2SOy, filtered
and concentrated under reduced pressure to obtain intermediate 202 which was used as such
withouth further purification (577 mg, 79.1% Yield). '"H NMR (400 MHz, DMSO) d ppm 14.24 (s,
1H), 8.89 (s, 1H), 8.35 (d, J = 9.2 Hz, 1H), 7.36 (d, J = 9.1 Hz, 1H), 3.98 (s, 3H). m/z: 239.2
[M+H]*.

Step 3: azetidin-1-yl-(3-chloro-6-methoxy-1,5-naphthyridin-4-yl)methanone (intermediate 203)
To a solution of intermediate 202 (72%, 280 mg, 0.845 mmol) and azetidine (0.24 mL, 3.38
mmol) in dry DCM (4.2 mL) was added TEA (2.4 mL, 16.9 mmol) followed by T3P in 50% in
EtOAc (50%, 5.0 mL, 8.45 mmol). The reaction mixture was left stirring at rt overnight. The

reaction mixture was partitioned between H20 and EtOAc, phases were separated and
aqueous phase was extracted with EtOAc. The organic layers were combined, dried over
NazSOyq, filtered and concentrated under reduced pressure. The crude was purified by reverse
flash column chromatography (water/MeCN, from 100:0 to 0:100) to obtain intermediate 203
(67 mg, 27.7% Yield). '"H NMR (400 MHz, DMSO) d ppm 8.88 (s, 1H), 8.35 (d, J = 9.1 Hz, 1H),
7.35(d,J =9.2 Hz, 1H), 4.28 — 4.07 (m, 2H), 4.03 (s, 3H), 3.87 — 3.69 (m, 2H), 2.30 (iq, J =
8.9, 6.6 Hz, 2H). m/z: 278.3 [M+H]".

Intermediates 204-205

Step 1: 1,3-diacetyl-2-oxo-imidazolidine-4-carboxylic acid (Intermediate 204)

To a stirred solution of 2-oxoimidazolidine-4-carboxylic acid (500 mg, 3.84 mmol) in acetone
(22 mL) at rt under nitrogen were successively added acetyl chloride (0.82 mL, 11.5 mmol) and
TEA (1.6 mL, 11.5 mmol). The reaction mixture was stirred at rt for 3h. The reaction mixture
was concentrated and the crude dissolved in EtOAc (10 ml). 1M aqueous solution of HCI (10
ml) was added. The phases were separated and the aqueous phase was extracted with AcOEt
(3 x 10 mL).The organic layers were combined, washed with sat. ag. NaCl, dried over MgSOq4
and concentrated under vacuum to afford Intermediate 204 (272mg, 26.1% Yield). "H NMR
(400 MHz, DMSO) d ppm 7.75 (s, 1H), 4.64 (ddd, J = 10.3, 3.4, 2.0 Hz, 1H), 3.70 — 3.64 (m,
1H), 3.21 (ddd, J = 9.9, 3.5, 1.1 Hz, 1H), 2.43 (d, J = 11.3 Hz, 3H), 2.34 (d, J = 11.9 Hz, 3H).
m/z: 215 [M+H]".
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Step 2: 1,3-diacetyl-N-[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.02 6]trideca-1(9),3.5,7-
tetraen-10-yl)phenyl]-2,2 2-trifluoro-ethyl]-N-methyl-2-oxo-imidazolidine-4-carboxamide
(Intermediate 205)

To a stirred solution of Intermediate 204 (94%, 110 mg, 0.239 mmol) in dry DCM (1mL) at rt
and under nitrogen were added successively 1,3-diacetyl-2-oxo-imidazolidine-4-carboxylic acid
(89%, 98 mg, 0.407 mmol), TsP-50% in EtOAc (1.4 mL, 2.39 mmol) and TEA (0.67 mL, 4.78
mmol). The reaction mixture was stirred at rt overnight. The reaction mixture was quenched
with water (5 mL) and DCM (5 mL) was added. The aqueous layer was extracted with DCM (3 x

5mL).The organic layers were combined, washed with sat. aq. NaCl, dried using a phase

separator, evaporated and concentrated under reduced pressure. The crude was purified by
flash chromatography on silica gel using a gradient of ACOEt in Heptane from 0% to 100%. The
desired fractions were combined to give Intermediate 205 (50 mg, 33.9% Yield). '"H NMR (400
MHz, DMSO) 6 ppm 8.33 (d, J = 4.6 Hz, 1H), 7.36 — 7.24 (m, 4H), 6.83 (d, J = 1.0 Hz, 1H), 4.04
d,J=7.1Hz, 1H), 3.73 (s, 2H), 3.51 (dd, J = 11.4, 3.1 Hz, 1H), 3.11 (t, J = 6.7 Hz, 2H), 2.98
(s, 3H), 2.48 — 2.43 (m, 6H), 1.99 (s, 2H), 1.97 (s, 2H), 1.18 (t, = 7.1 Hz, 2H). m/z: 591.7
[M+H]*.

Intermediates 206-207

Step1: 3-acetyl-1-methyl-2-oxo-imidazolidine-4-carboxylic acid (Intermediate 206)

To a stirred solution of 1-methyl-2-oxoimidazolidine-4-carboxylic acid (165 mg, 1.14 mmol) in
acetone (6.6 mL) at rt under nitrogen were added successively acetyl chloride (0.18 mL, 2.52
mmol) and TEA (0.48 mL, 3.43 mmol). The reaction mixture was stirred at rt for 3h. The
reaction mixture was concentrated and the crude dissolved in EtOAc (10 ml), 1M aqueous
solution of HCI (10 ml) was added. The phases were separated and the aqueous phase was
extracted with ACOEt (3 times). The organic layers were combined, washed with sat. agq. NaCl,
dried over MgSOs and concentrated under vacuum to afford Intermediate 206 (178mg, 80.2 %
Yield). '"H NMR (400 MHz, DMSO) d ppm 5.76 (s, 1H), 4.60 (dd, J =10.3, 3.5 Hz, 1H), 3.67 (t, J
=10.1 Hz, 1H), 3.33 (dd, J = 9.8, 3.5 Hz, 1H), 2.75 (s, 3H), 2.37 (s, 3H).

Step 2: 3-acetyl-N-[(1S)-1-[4-(4-chloro-2.3.7,10-tetrazatricyclo[7.4.0.02,6]trideca-1(9).3.5.7-
tetraen-10-yl)phenyl]-2,2.2-trifluoro-ethyl]-N,1-dimethyl-2-oxo-imidazolidine-4-carboxamide
(Intermediate 207)
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To a stirred solution of intermediate 206 (99%, 250 mg, 0.573 mmol) and 3-acetyl-1-methyl-2-
oxo-imidazolidine-4-carboxylic acid (96%, 167 mg, 0.859 mmol) in dry DCM (2.5 mL) at rt and
under nitrogen were added successively TEA (1.6 mL, 11.5 mmol) and TsP-50% EtOAc (3.4
mL, 5.73 mmol). The reaction mixture was stirred at rt 18h. The reaction mixture was quenched
with water and DCM was added. The aqueous layer was extracted with DCM.The organic
layers were combined, washed with sat. aq. NaCl, dried using a phase separator and
evaporated and concentrated under reduced pressure. The crude was purified by flash
chromatography on silica gel using a gradient of ACOEt in Heptane (0 to 100%). The desired
fractions were combined and concentrated to afford Intermediate 207 (180 mg, 52.4% Yield).
"H NMR (400 MHz, DMSO) & ppm 8.32 (d, J = 4.3 Hz, 1H), 7.35-7.23 (m, 4H),6.82 (d, J=1.0
Hz, 1H), 6.48 —6.30 (m, 1H), 5.22 (dt, J = 10.1, 3.9 Hz, 1H), 3.79 (t, J = 9.9 Hz, 1H), 3.72 d, J
= 5.0 Hz, 2H), 3.16 (dd, J = 9.6, 3.8 Hz, 1H), 3.13 - 3.07 (m, 2H), 2.92 (d, J = 2.2 Hz, 3H), 2.78
(d,J =10.9 Hz, 3H), 2.38 (s, 3H), 1.95 (d, J = 4.9 Hz, 2H). m/z: 564.3 [M+H]*.

Intermediates 208-209

Step 1: 3-Acetyl-2-0x0-0xazolidine-4-carboxylic acid (Intermediate 208)

To a stirred solution of 2-o0x0-1,3-0xazolidine-4-carboxylic acid (95%, 100 mg, 0.725 mmol) in
acetone (4 mL) at rt under nitrogen were successively added acetyl chloride (0.11 mL, 1.59
mmol) and TEA (0.30 mL, 2.17 mmol). The reaction mixture was stirred at RT for 18h.

The reaction mixture was concentrated under reduced pressure and dried under vacuum. 1M
aqueous solution of HCI was added and the aqueous layer was extracted with AcCOEt (3 x 10
mL). The organic layers were combined, washed with sat. aq. NaCl, dried and concentrated
under vacuum to afford Intermedaiate 208 (138 mg, 97.9% Yield). '"H NMR (400 MHz, DMSO)
0 ppm 4.80 (dd, J=9.5, 3.4 Hz, 1H), 4.58 (t, J = 9.3 Hz, 1H), 4.39 (dd, J = 9.1, 3.4 Hz, 1H),
2.41 (s, 3H).

Step 2: 3-acetyl-N-[(715)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0*]trideca-1(9),3,5.7-
tetraen-10-yphenyl]-2,2,2-trifluoro-ethyl]-N-methyl-2-oxo-oxazolidine-4-carboxamide
(Intermediate 209)

To a stirred solution of intermediate 208 (90%, 207 mg, 0.431 mmol) in dry DCM (2 mL) at t,
under nitrogen were successively added 3-acetyl-2-oxo-oxazolidine-4-carboxylic acid (92%,
138 mg, 0.733 mmol), T3P in AcOEt (50 % 2.6 mL, 4.31 mmol) and TEA (1.2 mL, 8.62 mmol).
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The reaction mixture was stirred at rt for 18h. The reaction mixture was quenched with water
and DCM was added. The aqueous layer was extracted twice with DCM.The organic layers
were combined, washed with sat. aq. NaCl, dried and concentrated under reduced pressure.
The crude was purified by flash chromatography on silica gel using a gradient of ACOEt in
Heptane from 0% to 100%. The desired fractions were combined to afford Intermediate 209 (27
mg; 11% Yield). m/z: 551.3 [M+H]* '"H NMR (400 MHz, DMSO) 8 ppm 8.32 (d, J = 8.1 Hz, 1H),
7.43 -7.22 (m, 4H),6.82 (s, 1H), 6.41 (p, J = 9.2 Hz, 1H), 5.43 (ddd, J = 9.1, 5.8, 3.3 Hz, 1H),
4.63 (dt, J = 31.9, 9.1 Hz, 1H), 4.25 (ddd, J = 22.4, 9.1, 3.3 Hz, 1H), 3.76 — 3.69 (m, 2H), 3.10
(t, J = 6.6 Hz, 2H), 2.93 (s, 3H), 2.43 (s, 3H), 1.97 (d, J = 5.3 Hz, 2H).

Intermediates 210-212

NG Step 3

Step 1. 7-chloro-2-methyl-imidazo[1,2-b]pyridazine: (Intermediate 210)

To a stirred solution of 1-chloropropan-2-one (2.0 mL, 25.7 mmol) in ethanol (16 mL) at rt under
nitrogen was added 5-chloropyridazin-3-amine (1.00 g, 7.33 mmol). The reaction mixture was
stirred at 100 °C overnight. Additional 1-chloropropan-2-one (2.0 mL, 25.7 mmol) was added at
rt and the reaction mixture was stirred at 100 °C for 4 h. The reaction mixture was concentrated
under reduced pressure and dried under vacuum. The residue was dissolved in EtOAc and
filtered through a pad of basic alumina and the filtrate was concentrated under reduced pressure
to afford Intermediate 210 (200 mg, 14%) m/z: 168 [M+H]* 'H NMR (400 MHz, DMSO-ds) 5 ppm
8.55(d,J=2.4 Hz, 1H), 8.27 (d, J = 2.4 Hz, 1H), 8.10 (s, 1H), 2.38 (s, 3H).

Step 2. fert-butyl N-(2-methylimidazo[1.2-b]pyridazin-7-yl)carbamate: (Intermediate 211)

To a stirred solution of intermediate 209 (150 mg, 0.895 mmol) in dry 1,4-dioxane (4.5 mL) were
added fert-butyl carbamate (210 mg, 1.79 mmol) and cesium carbonate (962 mg, 2.95 mmol).
The reaction mixture was degassed with argon for 5 min and then diacetoxypalladium (20 mg,
0.089 mmol) and (5-diphenylphosphanyl-9,9-dimethyl-xanthen-4-yl)-diphenyl-phosphane (104
mg, 0.18 mmol) were added. The reaction mixture was stirred at 100 °C overnight. The reaction
mixture was filtered on a pad of celite, rinsed with EtOAc and water was added into the filtrate.
Phases were separated. The organic layers were combined, washed with a brine, dried using a
phase separator and evaporated and concentrated under reduced pressure. The crude was
purified by flash chromatography (DCM/MeOH from 0% to 10% of MeOH). The desired fractions
were combined and concentrated to afford Intermediate 211 (70 mg, 30%). m/z: 249 [M+H]*. 'H
NMR (400 MHz, DMSO-ds) 8 ppm 9.86 (s, 1H), 8.40 (d, J = 2.4 Hz, 1H), 7.89 (d, J = 36.5 Hz, 2H),
3.17 (d, J = 5.3 Hz, 6H), 1.50 (s, 9H).
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Step 3. 2-methylimidazo[1,2-b]pyridazin-7-amine: (Intermediate 212)

To a stirred solution of intermediate 211 (70 mg, 0.273 mmol) in DCM (3 mL) at rt under nitrogen
was added 4M hydrogen chloride in 1,4-dioxane (137 pL, 0.547 mmol). The reaction mixture was
stirred at rt overnight. The reaction mixture was quenched with sat. ag. NaHCOs (10 mL) and
DCM (10 mL) was added. The aqueous layer was extracted with DCM (3 x 10 mL). The organic
layers were combined, washed with sat. aq. NaCl, dried using a phase separator and evaporated
and concentrated under reduced pressure. The crude was purified by flash chromatography
(DCM/MeOH from 0% to 10% of MeOH). The desired fractions were combined and concentrated
to afford Intermediate 212 (40 mg, 99%). m/z: 149 [M+H]*.'"H NMR (400 MHz, DMSO-ds) d ppm
7.97 (d,J=2.5Hz, 1H), 7.54 (s, 1H), 6.65 (d, J = 2.5 Hz, 1H), 5.79 (s, 2H), 2.22 (s, 3H).

Intermediates 213-219 were prepared following a stereoselective synthesis where the

enantiomer (S) was the major enantiomer

Step 8§

N,
Ny

Step 1: 2-[(4-chloroimidazol-1-yl)methoxy]ethyl-trimethyl-silane (Intermediate 213)

Under nitrogen atmosphere 4-chloro-1H-imidazole (4.00 g, 0.04 mol) was dissolved in 1,4-
dioxane (32 mL) at rt. N-ethyl-N-isopropyl-propan-2-amine (9.2 mL, 0.053 mol) was added and
the light yellow homogeneous solution was heated at 40 °C. When the temperature was
reached [2-(chloromethoxy)ethyl](trimethyl)silane (95%, 8.3 mL, 0.045 mol) was added at once.
The reaction mixture was cooled to 15 °C, water (40 mL) was added followed by cyclohexane
(50 mL). The biphasic mixture was stirred for 15 minutes. The two layers were separated, the
organic layer was washed with water (3 x 30 mL), dried over MgSOy, filtered and concentrated
to dryness to obtain Intermediate 213 (8.6 g, 94.5% Yield). m/z 233[M+H]*. '"H NMR (DMSO-ds,
500 MHz): 8 ppm 7.78 (d, J = 1.5 Hz, 1H), 7.39 (d, J = 1.5 Hz, 1H), 5.28 (s, 2H), 3.45-3.50 (m,
2H), 0.82-0.87 (m, 2H), -0.04 (s, 9H).

Step 2: (25)-1-[4-chloro-1-(2-trimethylsilylethoxymethylimidazol-2-yl]-2-methoxy-propan-1-one
(Intermediate 214)
To a solution of intermediate 213 (80%, 1.00 g, 4.62 mmol, previously prepared through an

amide coupling using TsP as coupling agent) in 2-Methyltetrahydrofuran (16 mL) at-20°C, 1M

(diisopropylamino)lithium (4.9 mL, 4.87 mmol) was added. After that, a solution of 2-[(4-
100



10

15

20

25

30

35

WO 2022/106857 PCT/GB2021/053031

chloroimidazol-1-yl)ymethoxy]ethyl-trimethyl-silane (87%, 1.08 g, 4.06 mmol) in 2-Me-THF (3.2
mL) was added over a period of 2 minutes and the reaction stirred at the same temperature for
2 hours. The reaction was quenched with sat. ag. NH4Cl (4 ml). The mixture was decanted and
washed with water (3 x 5 mL). The organic layer was dried over MgSO4, filtered and
concentrated under reduce pressure to afford Intermediate 214 (1,4 g; 62.6 % yield). "H NMR
(500 MHz, DMSO-de) 8 ppm 7.29 (s, 1 H), 7.27 (s, 1 H), 6.36 (s, 1 H), 5.51 (d, J=10.3 Hz, 1 H),
5.43 (d, J=10.3 Hz, 1 H), 522 (d, J=10.3 Hz, 1 H), 513 (d, J=10.3 Hz, 1 H), 4.17 (d, J=6.4 Hz,
1 H), 3.37 (m, 2 H), 3.23 (s, 2 H), 3.17 (s, 3 H), 1.10 (d, J=6.1 Hz, 3 H), 0.78 (m, 4 H), -0.03 (,
J=1.7 Hz, 18 H).

Step 3: (2S5)-1-(4-chloro-1H-imidazol-2-yl)-2-methoxy-propan-1-one (Intermediate 215)
To a stirred solution of intermediate 214 (860 mg, 2.70 mmol) in dry DCM (3 mL) at rt, under
nitrogen, TFA (1.7 mL, 21.6 mmol) was added. The reaction mixture was stirred at the same

temperature for 4h. The reaction mixture was concentrated under reduced pressure and dried
under vacuum. The resulting oil was then basified with sat. aq. NaHCOs (10 mL) and CHCla/i-
PrOH (3/1) (10 mL) was added. The aqueous layer was extracted with CHCIs/ i-PrOH (3/1)
(3x10mL). The organic layers were combined, washed with brine, dried over MgSO4 and
concentrated under reduced pressure to afford Intermediate 215 (490mg, 91.5% Yield). m/z
[M+H]*: 189.1. "H NMR (400 MHz, DMSO-ds) 6 ppm 13.80 (s, 1H), 7.63 (s, 1H), 4.85 (q,J= 6.8
Hz, 1H), 3.25 (s, 3H), 1.33 (d,J= 6.8 Hz, 3H).

Step 4: (2S)-1-(1-amino-4-chloro-imidazol-2-yl)-2-methoxy-propan-1-one (Intermediate 216)
To a solution of intermediate 215 (95%, 490 mg, 2.47 mmol) in DMF (30 mL) at rt under Nz

atmosphere, potassium 2-methylpropan-2-olate (360 mg, 3.21 mmol) was added and the

reaction mixture was stirred at rt for 1 hour. A solution of O-(4-Nitrobenzoyl)hydroxylamine
(98%, 550 mg, 2.96 mmol) in DMF (30 mL) was slowly added dropwise and the suspension
was vigorously stirred at rt under N2 atmosphere overnight. The reaction mixture was
concentrated under reduced pressure to a minimum volume of DMF (10 ml). The solid was
removed by filtration and washed with DCM. The filtrate was concentrated under reduced
pressure. The resulting residue was triturated in DCM, the solid was removed by filtration and
the filtrate was concentrated under reduced pressure. The crude was purified by flash
chromatography on basic alumina gel using a gradient of EtOAc in heptane from 50% to 100%.
The desired fractions were combined and concentrated to afford Intermediate 216 (250 mg,
48% Yield). m/z [M+H]*: 204.1. "H NMR (DMSO-ds, 500 MHz): 3 ppm 7.85 (s, 1H), 6.98 (s, 2H),
4.84 (q, J = 6.8 Hz, 1H), 3.24-3.25 (m, 3H), 1.31 (d, J = 6.8 Hz, 3H).
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Step 5: Methyl 2-chloro-8-[rac-(7S)-1-methoxyethyllimidazo[1,.2-b]pyridazine-7-carboxylate
(Intermediate 217)

To a suspension of intermediate 216 (97%, 258 mg, 1.23 mmol), diacetoxypalladium (56 mg,
0.246 mmol) and lithium bromide (0.43 g, 4.91 mmol) in dry THF (10 mL) at rt under air

atmosphere, methyl prop-2-enoate (221 pL, 2.46 mmol) was added and the reaction mixture

was stirred at 50 °C overnight under air atmosphere (with an open condenser). The reaction
mixture was allowed to cool to rt then filtered onto a microfiber filter, concentrated and the
crude purified by flash chromatography on silica gel using a gradient of DCM/ EtOAc from
100/0 to 90/10. Relevant fractions were combined and concentrated to obtain title compound
(130mg, 38.1% Yield). m/z 270 [M+H]* '"H NMR (DMSO-ds, 500 MHz) d ppm 8.69 (s, 1H), 8.64
(s, 1H), 5.15 (q, 1H, J=6.8 Hz), 3.87 (s, 3H), 3.15 (s, 3H), 1.59 (d, 3H, J=6.6 Hz).

Step 6: 2-Chloro-8-[rac-(1S)-1-methoxyethyllimidazo[1,2-b]pyridazine-7-carboxylic acid
(Intermediate 218)
To a stirred solution of intermediate 217 (97%, 130 mg, 0.468 mmol) in methanol (2 mL) at rt

and under nitrogen was added lithium hydroxide (98%, 13 mg, 0.514 mmol). The reaction
mixture was stirred at rt for 4h. Organic volatiles were evaporated off and the crude was
purified by reverse-phase preparative chromatography using a gradient of acetonitrile in water
from 0% to 100% (0.1% AcOH in water). The desired fractions were combined and
concentrated to afford Intermediate 218 (70 mg, 58.6% Yield). m/z [M+H]*: 256 (1Cl). '"H NMR
(DMSO-ds, 600 MHz): 6 ppm 13.80 (br s, 1H), 8.69 (s, 1H), 8.60 (s, 1H), 5.28 (q, J = 6.7 Hz,
1H), 3.15 (s, 3H), 1.61 (d, J = 6.6 Hz, 3H).

Step 7: 2-chloro-8-[rac-(71R)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-amine (intermediate 219)
To a suspension of intermediate 218 (70 mg, 0.274 mmol) in dry toluene (4 mL) at rt, TEA (0.06
mL, 0.411 mmol) was added, followed by diphenyl phosphorazidate (97%, 0.12 mL, 0.548

mmol). The reaction mixture was stirred at 40 °C for 3 hours. The reaction mixture was allowed

to reach rt and then partitioned between sat. ag. NaHCOs (5 ml) and EtOAc (10 ml). Aqueous
phase was separated and extracted with EtOAc (3 x 10 ml). Organic layers were combined,
washed with brine, dried over anhydrous Na:SOyq, filtered and concentrated. The residue was
purified by flash column chromatography (SiO2z; EtOAc: heptane 0:100 to 70:30) to afford
intermediate 219 (20 mg, 32.2 % Yield). m/z [M+H]*: 227.2 "H NMR (DMSO-ds, 500 MHz) &
ppm 8.12 (s, 1H), 7.98 (s, 1H), 5.89 (s, 2H), 4.99 (q, 1H, J=6.6 Hz), 3.21 (s, 3H), 1.42 (d, 3H,
J=6.6 Hz).

Alternatively, racemic intermediate 219-b was synthesised as described in the patent
WO2020/111087A1.
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Intermediates 220-223

Step 1: tert-butyl 4-[[(71S)-1-(4-bromophenyl)-2,2 2-trifluoro-ethyl]-methyl-carbamoyl]piperidine-

1-carboxylate (Intermediate 220)

(1S)-1-(4-bromophenyl)-2,2,2-trifluoro-N-methyl-ethanamine (95%, 500 mg, 1.77 mmol), 1-(tert-
butoxycarbonyl)piperidine-4-carboxylic acid (98%, 497 mg, 2.13 mmol) and TEA (4.9 mL, 35.4
mmol) were dissolved in DCM (8.8 mL) at room temperature. T3P (50%, 11.28 g, 17.7 mmol)
was added and the reaction mixture was stirred at room temperature for 2 days. The reaction
mixture was quenched with sat. aq. NaHCOs. Layers were separated and the aqueous phase
was extracted twice with DCM. Organic layers were combined, dried over anhydrous NazSOsq,
fitered and concentrated. The residue was purified by flash column chromatography (SiOz;
EtOAc:heptane 0:100 to 30:700) to give intermediate 220 (493mg, 56.3% Yield). m/z [M+Na]*
503.4. '"H NMR (400 MHz, DMSO) 8 ppm 7.71 — 7.64 (m, 2H), 7.30 (d, J = 8.3 Hz, 2H), 6.55 (q,
J=9.2Hz, 1H), 4.04 — 3.85 (m, 2H), 2.95 (it, J = 11.3, 3.6 Hz, 1H), 2.88 (s, 3H), 2.86 — 2.68
(m, 2H), 1.75 - 1.62 (m, 2H), 1.50 — 1.32 (m, 11H).

Step 2: N-[(1S)-1-(4-bromophenyl)-2,2,2-trifluoro-ethyl]-N-methyl-piperidine-4-carboxamide
(Intermediate 221)
Intermediate 220 (97%, 493 mg, 0.998 mmol) was dissolved in DCM (5 mL) at room

temperature. TFA (0.76 mL, 9.98 mmol) was added and the reaction mixture was stirred at

room temperature for 2 hours. The reaction mixture was diluted with DCM and carefully
quenched by addition of sat. ag. NaHCOs. pH of the aqueous layer was brought to 10 by
addition of solid K2COs. The aqueous phase was isolated and extracted twice with DCM.
Organic layers were combined, washed with brine, dried over anhydrous Na2SOa, filtered and
concentrated to give Intermediate 221 (375 mg, 95.1% Yield). m/z 381.3 [M+H]* . '"H NMR (400
MHz, DMSO) 6 ppm 7.68 (d, J = 8.6 Hz, 2H), 7.29 (d, J = 8.6 Hz, 2H), 6.56 (q, J = 9.3 Hz, 1H),
3.00 - 2.90 (m, 2H), 2.85 (s, 3H), 2.81 (tt, J = 11.5, 3.9 Hz, 1H), 2.62 — 2.52 (m, 2H), 1.67 —
1.54 (m, 2H), 1.47 (pd, J = 12.0, 3.9 Hz, 2H).

Step 3: [2-[4-[[(1S)-1-(4-bromophenyl)-2.2.2-trifluoro-ethyl]-methyl-carbamoyl]-1-piperidyl]-2-
oxo-ethyl] acetate (Intermediate 222)
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(Acetyloxy)acetic acid (99%, 134 mg, 1.12 mmol), Intermediate 221 (96%, 370 mg, 0.94 mmol)
and TEA (0.65 mL, 4.68 mmol) were dissolved in DCM (4.6833 mL) at rt. T3P (50%, 894 mg,
1.40 mmol) was added and the reaction mixture was stirred at room temperature for 2h. The
reaction mixture was stirred at rt for 1 h. The pale yellow solution was patitioned between sat.
aq. NH4Cl and EtOAc. The aqueous phase was isolated and extracted twice with EtOAcC.
Organic layers were combined, washed with brine, dried over anhydrous Na2SOs, filtered and
concentrated. The residue was purified by flash column chromatography (SiOz; MeOH:DCM
0:100 to 5:95) to give Intermediate 222 (336 mg, 73.4% Yield). m/z: 481.4 [M+H]+. '"H NMR
(400 MHz, DMSO) d ppm 7.73 — 7.64 (m, 2H), 7.39 — 7.27 (m, 2H), 6.61 — 6.34 (m, 1H), 4.86 —
4.71 (m, 2H), 4.29 (d, J = 13.1 Hz, 1H), 3.72 (d, J = 13.5 Hz, 1H), 3.15 - 2.99 (m, 2H), 2.89 (s,
3H), 2.76 — 2.61 (m, 1H), 2.07 (s, 3H), 1.82 — 1.66 (m, 2H), 1.57 (9, J = 10.9 Hz, 1H), 1.39 (t, J
=13.1 Hz, 1H).

Step 4: [2-[4-[[(1S)-1-[4-[[2-chloro-8-[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-
yllamino]phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]-1-piperidyl]-2-oxo-ethyl] acetate
(Intermediate 223)

Intermediate 222 (98%, 68 mg, 0.139 mmol), Intermediate 219 (99%, 32 mg, 0.139 mmol) and
cesium carbonate (91 mg, 0.278 mmol) were suspended in dry toluene (0.7 mL) at room

temperature under N2 atmosphere. The suspension was bubbled with N2 for 10 minutes,
diacetoxypalladium (3.1 mg, 0.0139 mmol) and dicyclohexyl-[2-(2,6-
diisopropoxyphenyl)phenyllphosphane (7.8 mg, 0.0167 mmol) were added, the vial was capped
and the suspension was bubbled with Nz for 10 minutes. The vial was transferred onto a pre-
heated stirring plate and the reaction mixture was stirred at 100 °C for 4 hours. The reaction
mixture was diluted with water and extracted three times with EtOAc. Organic layers were
combined, washed with brine, dried over anhydrous Na2SO;s, filtered and concentrated. The
residue was purified by flash column chromatography (SiOz; EtOAc: heptane 0:100 to 100:0) to
give Intermediate 223 (51mg, 55.7% Yield). m/z: 625.6 [M+H]+. '"H NMR (400 MHz, DMSO) &
ppm 8.48 (s, 1H), 8.29 (s, 1H), 8.01 (s, 1H), 7.36 — 7.23 (m, 2H), 7.16 (d, J = 8.7 Hz, 2H), 6.56
—6.20 (m, 1H), 5.09 (q, J = 6.6 Hz, 1H), 4.86 —4.71 (m, 2H), 4.29 (d, J = 13.1 Hz, 1H), 3.73 (d,
J=13.4 Hz, 1H), 3.22 (s, 3H), 3.16 — 2.99 (m, 2H), 2.93 (s, 3H), 2.77 — 2.61 (m, 1H), 2.07 (s,
3H), 1.81 = 1.67 (m, 2H), 1.65 - 1.55 (m, 1H), 1.54 (d, J = 6.7 Hz, 3H), 1.48 — 1.31 (m, 1H).

Intermediate 224

Step 1: (38)-1-tert-butoxycarbonyl-6-0xo-piperidine-3-carboxylic acid (Intermediate 224)
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(35)-1-(tert-butoxycarbonyl) piperidine-3-carboxylic acid (98%, 1.00 g, 4.27 mmol) was
partitioned between ethyl acetate (30 mL) and water (30 mL) prior addition of sodium periodate
(99%, 3.69 g, 17.1 mmol) and ruthenium (Ill) chloride hydrate (95%, 101 mg, 0.427 mmol). The
reaction mixture was stirred at room temperature for 18 h. Water was added (15 mL) to
dissolve the white solid, the organic phase was separated. The aqueous layer was extracted
with EtOAc (3 x 20mL), The organic layers were combined, washed with brine, dried over
anhydrous Na:SO4 and concentrated under vacuum. The crude was purified by reverse phase
chromatography using a gradient of acetonitrile in water from 0 % to 100% (0.1% AcOH).
Relevant fractions were collected and evaporated to afford Intermediate 224 (627mg, 54%
Yield). m/z [M+Na]*: 266 '"H NMR (400 MHz, DMSO) & ppm 12.39 (s, 1H), 3.82 — 3.69 (m, 1H),
3.47 -2.82 (m, 1H), 2.76 - 1.57 (m, 5H), 1.41 (d, J = 27.4 Hz, 9H) (mixture of conformers)

Intermediate 225-226

k4
A 4

Step 1 Step 2 By

Step 1: fert-butyl 2-(2,4-dioxooxazolidin-3-yl)acetate (intermediate 225)
To a stirred solution of 1,3-oxazolidine-2,4-dione (97%, 50 mg, 0.480 mmol) in dry DMF (1 mL)
at rt and under nitrogen were successively added tert-butyl bromoacetate (106 uL, 0.720 mmol)

and dipotassium carbonate (199 mg, 1.44 mmol). The reaction mixture was stirred at rt for 18h.
The reaction mixture was quenched with sat NH4Cl (10 mL) and AcOEt (10 mL) was added.
The aqueous layer was extracted with AcOEt (3x10mL). The organic layers were combined,
washed with sat. aq. NaCl, dried and concentrated under reduced pressure to afford
intermediate 225 (105 mg, quantitative Yield). '"H NMR (400 MHz, DMSOQ) d ppm 5.03 (s, 2H),
4.16 (s, 2H), 1.42 (s, 9H).

Step 2: 2-(2,4-dioxooxazolidin-3-ylhacetic acid (Intermediate 226)

To a stirred solution of fert-butyl 2-(2,4-dioxooxazolidin-3-yl)acetate (105 mg, 0.488 mmol) was
added TFA (0.19 mL, 2.44 mmol) at rt and under nitrogen. The reaction mixture was stirred at rt
for 3h. The reaction mixture was concentrated under reduced pressure and dried under
vacuum to afford Intermediate 226 (80mg, 100% Yield). '"H NMR (400 MHz, DMSO) & ppm
13.38 (s, 1H), 5.02 (s, 2H), 4.17 (s, 2H).

Intermediate 227-228
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Step 1: (R)-N-[(1S)-1-[4-[[2-chloro-8-[(71S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-
yllamino]phenyl]-2,2,2-trifluoro-ethyl]-/V,2-dimethyl-propane-2-sulfinamide (Intermediate 227)

To a stirred heterogeneous solution of Intermediate 72 (100%, 5.42 g, 14.6 mmol), intermediate
219 (99%, 3.03 g, 13.2 mmol) and cesium carbonate (8.62 g, 26.5 mmol) in dry toluene (32 mL)
was degassed for 20 min. Then, diacetoxypalladium (98%, 0.31 g, 1.32 mmol) and
dicyclohexyl-[2-(2,6-diisopropoxyphenyl)phenyllphosphane (0.74 g, 1.59 mmol) were added.
The reaction mixture was stirred at 100°C for 2h. The reaction mixture was filtered through a
pad of celite and the filtrate was concentrated under reduced pressure. The crude was purified
by flash chromatography on silica gel using a gradient of AcOEt in heptane from 5% to 100%.
The desired fractions were combined and concentrated to afford Intermediate 227 (5.19 g,
75.7% Yield) "H NMR (400 MHz, DMSO) d ppm 8.48 (s, 1H), 8.30 (s, 1H), 8.01 (s, 1H), 7.35 (d,
J=8.4Hz, 2H), 7.20-7.13 (m, 2H), 5.45 (g, J = 9.2 Hz, 1H), 5.09 (q, J = 6.6 Hz, 1H), 3.23 (s,
3H), 2.42 (s, 3H), 1.55 (d, J = 6.6 Hz, 3H), 1.31 = 1.23 (m, 2H), 1.15 (s, 9H), 0.90 — 0.82 (m,
1H).

Step 2: 2-chloro-8-[(71S)-1-methoxyethyl]-N-[4-[(1S)-2,2,2-trifluoro-1-
(methylamino)ethyl]phenyllimidazo[1,2-b]pyridazin-7-amine (Intermediate 228)
Intermediate 227 (100%, 5.09 g, 9.83 mmol) in ethyl acetate (49 mL) at room temperature. 4M

hydrogen chloride (10 mL, 39.3 mmol) was added and the orange suspension was stirred at
room temperature for 2 hours. The suspension was carefully partitioned between sat. aq.
NaHCO: and EtOAc. The aqueous phase was isolated and extracted twice with EtOAc.
Organic layers were combined, washed with brine, dried over anhydrous Na2SOa, filtered and
concentrated. The residue was purified by flash column chromatography (SiOz; EtOAc:heptane
0:100 to 50:50) to give expected (2.5 g, 60.8 % Yield) .m/z [M+H]+ = 413.82. '"H NMR (400
MHz, DMSO) 6 ppm 8.46 (s, 1H), 8.27 (s, 1H), 7.92 (s, 1H), 7.38 (d, J = 8.3 Hz, 2H), 7.18 -
7.11 (m, 2H), 5.10 (q, J = 6.6 Hz, 1H), 4.21 (s, 1H), 3.25 (d, J = 0.6 Hz, 4H), 2.24 (s, 3H), 1.54
(d, J =6.6 Hz, 3H).

Intermediates 229-234
Procedure 1

Intermediate 219 (1 mmol), Br-aryl derivatives (1 mmol) and cesium carbonate (3.5 mmol) were
suspended in dry toluene (0.2 M) at rt under N2 atmosphere. The suspension was degassed

with Nz for 10 minutes, diacetoxypalladium (0.1 mol) and Ru-Phos (0.12 mmol) were added and
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the suspension was degassed with Nz for 10 minutes. The reaction mixture was stirred on a
pre-heated plate at 100 °C for 1 hour. The reaction mixture was allowed to cool to rt and
partitioned between water and EtOAc. The organic layer was extracted twice with EtOAc.
Organic layers were combined, washed with brine, dried over anhydrous Na:SOa, filtered and
concentrated. The residue was purified by flash column chromatography (SiO2 EtOAc:Heptane
0:100 to 75:25).

Procedure 2

Intermediates 228 (1 mmol) was suspended in DCM (500 mL) at rt, TEA (20 mol) and
corresponding acid (1.2 mmol) were added followed by TsP (63% in EtOAc, 10 mmol). The
reaction mixture was stirred at room 2 hours. The reaction mixture was quenched by addition of
water. The organic layer was washed twice with water, dried over anhydrous Na2SOyg, filtered
and concentrated to dryness. The crude was purified by reverse-phase flash chromatography

using a gradient of acetonitrile in water from 0% to 100% (0.1 % AcOH).

Procedure 3

To a solution of commercially available carboxylic acid (83 mg, 0.362 mmol) in dry DCM (1 mL)
was added pyridine (97 pL, 1.21 mmol) followed by phosphoryl trichloride (27 uL, 0.290 mmol).
The reaction mixture was left stirring at room temperature upon completion prior addition of
Intermediate 219 (100%, 100 mg, 0.242 mmol). The reaction mixture was then stirred at room
temperature for 18h. The reaction mixture was quenched by addition of a sat. NaHCOs. The
aqueous layer was extracted twice with EtOAc, dried over anhydrous Na2SOyq, filtered and
concentrated to dryness. The crude was purified by flash chromatography eluting with
DCM/MeOH.

Intermediate 229 Procedure 1 | Intermediates 219 and 184 | Yield: 62.4%

"H NMR (400 MHz, DMSO) 6 ppm 8.48 (s, 1H), 8.29 (s, 1H), 8.03 (d, J =

2 6.9 Hz, 1H), 7.39 — 7.26 (m, 2H), 7.16 (d, J = 8.7 Hz, 2H), 6.54 — 6.04
~ene | (M, TH), 5.08 (q, = 6.6 Hz, 1H), 3.87 (dd, J = 10.5, 8.2 Hz, 1H), 3.77

\ (dd, J = 10.6, 5.2 Hz, 1H), 3.74 — 3.62 (m, 1H), 3.22 (s, 3H), 2.89 (s,

3H),2.87 (dd, J =17.2,9.3 Hz, 1H), 2.49 (dd, J=17.2, 5.9 Hz, 1H), 1.54

(d, J =6.6 Hz, 3H), 1.45 (s, 9H). m/z 625.5 [M+H]*

tert-butyl (4 rel-R)-4-[[(1S)-1-[4-[[2-chloro-8-[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-
yllamino]phenyl]-2,2 2-trifluoro-ethyl]-methyl-carbamoyl]-2-oxo-pyrrolidine-1-carboxylate
Intermediate 230 Procedure 1 | Intermediates 219 and 183 | Yield: 88 %

£ "H NMR (600 MHz, DMSO) d ppm 8.48 (s, 1H), 8.29 (s, 1H), 8.02 (s, 1H),
7.40 —7.25(m, 2H), 7.22 - 7.13 (m, 2H), 6.51 — 6.05 (m, 1H), 5.08 (q, J =
6.5 Hz, 1H), 4.00 - 3.92 (m, 1H), 3.74 — 3.64 (m, 2H), 3.22 (s, 3H), 2.89 (s,
3H), 2.75 (dd, J = 17.3, 8.7 Hz, 1H), 2.59 (dd, J = 17.2, 5.9 Hz, 1H), 1.54 (d,
J =6.7 Hz, 3H), 1.46 (s, 9H). m/z 625.3 [M+H]"

,k

tert- butyl (4 rel-S)-4-[[(1S)-1-[4-[[2-chloro-8-[( 1S)-1-methoxyethyl]imidazo[1,2-b]pyridazin-7-
yllamino]phenyl]-2,2 2-trifluoro-ethyl]-methyl-carbamoyl]-2-oxo-pyrrolidine-1-carboxylate
Intermediate 231 | Procedure 3 | Intermediates 228 | Yield: 45%
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"H NMR (400 MHz, DMSO) d ppm: '"H NMR (400 MHz, DMSO) 6 8.48 (d, J
=13.5 Hz, 1H), 8.30 (s, 1H), 8.04 (s, 1H), 7.29 (d, J = 8.4 Hz, 2H), 7.25 -
; p 7.08 (m, 2H), 6.41 (q, J = 9.2 Hz, 1H), 5.08 (t, J=6.7 Hz, 1H), 4.50 (dd, J =
,\‘_\ 9.3, 3.3 Hz, 1H), 3.23 (s, 3H), 2.90 (s, 3H), 2.49 -1.59 (m, 4H), 1.55(d, J =
‘ 6.6 Hz, 3H), 1.41 (d, J=2.5 Hz, 9H). m/z : 625.5 [M+H]*
tert-butyl (25)-2-[[(71S)-1-[4-[[2-chloro-8-[(7S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-
yllamino]phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]-5-oxo-pyrrolidine-1-carboxylate
Intermediate 232 Procedure 3 | Intermediates 228 [ Yield: 40%
4 H NMR (400 MHz, DMSO) d ppm: 8.43 (s, 1H), 8.30 (s, 1H), 8.04 (s, 1H),

7.33 (d, J=8.5Hz, 2H), 7.27 - 7.08 (m, 2H), 6.46 (q, J = 9.3 Hz, 1H), 5.16
(dd, J=19.0,2.7 Hz, 1H), 5.09 (q, J = 6.6 Hz, 1H), 3.22 (s, 3H), 2.97 (s, 3H),
2.50 — 1.67 (m, 4H), 1.55 (d, J = 6.7 Hz, 3H), 1.47 — 1.25 (m, 9H). m/z :
625.5 M+HJ*
tert- butyl (25)-2-[[(1S)-1-[4-[[2-chloro-8-[( 7R)-1-methoxyethyl]imidazo[1,2-b]pyridazin-7-
yllamino]phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]-5-oxo-pyrrolidine-1-carboxylate
Intermediate 233 Procedure 2 [ Intermediates 228 and 224 | Yield: 48%
"H NMR (400 MHz, DMSO) d ppm 8.49 (d, J = 1.5 Hz, 1H), 8.29 (s, 1H),
8.03(d,J=19Hz 1H),7.29 (dd, J=12.1, 8.4 Hz, 2H), 7.17 (d, J = 8.4 Hz,
2H), 6.47 (p, = 9.0 Hz, 1H), 5.09 (9, J = 6.5 Hz, 1H), 3.89 — 3.54 (m, 2H),
3.38(qd, J=7.4,53 Hz, 1H), 3.23 (s, 3H), 2.95 - 2.64 (m, 3H), 2.64 — 2.31
(m, 1H, under the solvent peak), 2.21 — 1.68 (m, 2H), 1.55(dd, J=6.7, 1.7
Hz, 3H), 1.45 (d, J = 2.9 Hz, 9H). m/z 661 [M+H]" Mixture of diastereomers
(epimerisation occurred)
tert-butyl 5-[[(71S)-1-[4-[[2-chloro-8-[( 1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-ylJamino]phenyl]-
2,2 2-trifluoro-ethyl]- methyl-carbamoyl]-2-oxo-piperidine-1-carboxylate
Intermediate 234 Procedure 1 | Intermediates 219 and 90 | Yield: 26%
§ "H NMR (400 MHz, DMSO) 5 ppm 8.48 (s, 1H), 8.29 (s, 1H), 8.02 (s,
1H), 7.26 (d, J= 8.4 Hz, 2H), 7.17 (d, J=8.7 Hz, 2H),6.49 (q, J =
NS -+ 1 9.4 Hz, 1H), 5.09 (q, J=6.5 Hz, 1H), 3.23 (s, 3H), 2.89 (s, 3H), 2.69

i (dq, J=43.9, 13.1 Hz, 4H), 1.99 (s, 5H), 1.54 (d, J=6.8 Hz, 3H). m/z

) 542.1 [M+H]*

N-[(1S)-1-[4-[[2-chloro-8-[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-ylJamino]phenyl]-2,2,2-
trifluoro-ethyl]l-N-methyl-tetrahydrothiopyran-4-carboxamide

Intermediate 235-237

Step 1: tert-butyl 3-[[(7S)-1-[4-[[2-chloro-8-[(7S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-
yllaminolphenyl]-2,2 2-trifluoro-ethyl]-methyl-carbamoyl]pyrrolidine-1-carboxylate (Intermediate
235)

To a stirred solution of Intermediate 117 (100%, 300 mg, 0.725 mmol) in dry DCM (3.1 mL) at rt
were successively added (3R)-1-(fert-butoxycarbonyl)pyrrolidine-3-carboxylic acid (97%, 273
mg, 1.23 mmol), TsP 50% (4.3 mL, 7.25 mmol) and TEA (2.0 mL, 14.5 mmol) and the mixture

stirred at rt for 18h. The reaction mixture was quenched with water (5 mL) and DCM (5mL) was

added. The aqueous layer was extracted with DCM (3x5mL). The organic layers were
combined washed with sat. aq. ag. NaCl, dried over anhydrous MgSO4 and concentrated under
reduced pressure. The crude was purified by flash chromatography using a gradient of AcCOEt

108



10

15

20

25

30

35

WO 2022/106857 PCT/GB2021/053031

in Heptane from 0% to 100%. Relevant fractions were combined and concentrated to afford
intermediate 235 (379mg, 82.1% Yield). m/z 612 = [M+H]+. '"H NMR (400 MHz, DMSO) & ppm
8.49 (s, 1H), 8.29 (s, 1H), 8.03 (s, 1H), 7.32 — 7.24 (m, 2H), 7.17 (d, J = 8.6 Hz, 2H), 5.09 (q, J
=6.6 Hz, 1H), 3.53 (s, 1H), 3.23 (s, 3H), 2.92 (d, J = 3.4 Hz, 3H), 1.55 (d, J = 6.6 Hz, 3H), 1.41
d,J=1.5Hz, 9H), 1.31 = 0.79 (m, 2H).

Step 2: N-[(1S)-1-[4-[[2-chloro-8-[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-
yllamino]phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-pyrrolidine-3-carboxamide (intermediate 236)
To a solution of Intermediate 235 (96%, 379 mg, 0.595 mmol) in DCM (3 mL) was added TFA
(0.46 mL, 5.95 mmol). The reaction mixture was stirred at rt for 1h and then slowly poured in

sat. ag. NaHCO:s. The aqueous layer was extracted with DCM (2 x 5mL). The organic layers
were combined, dried over anhydrous MgSOsy, filtered and concentrated under reduced
pressure to afford intermediate 236 (293 mg, 93.4% Yield). m/z 511.9 [M+H]+. '"H NMR (400
MHz, DMSO) 6 ppm 8.48 (d, J = 1.2 Hz, 1H), 8.30 (s, 1H), 8.02 (s, 1H), 7.38 — 7.14 (m, 4H),
6.49 (q, J = 9.3 Hz, 1H), 5.76 (s, 2H), 5.09 (q, J = 6.6 Hz, 1H), 3.23 (s, 3H), 2.91 (s, 3H), 2.72 -
2.67 (m, 1H), 2.35 - 1.75 (m, 2H), 1.58 — 1.49 (m, 3H), 1.12 (s, 1H).

Step 3: [2-[3-[[(1S)-1-[4-[[2-chloro-8-[(7S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-
yllamino]phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]pyrrolidin-1-yl]-2-oxo-ethyl] acetate
(intermediate 237)

To a stirred solution of Intermediate 236 (97%, 293 mg, 0.556 mmol) in dry DCM (2.2 mL) were
added successively TsP 50% (1.7 mL, 5.56 mmol) and TEA (1.6 mL, 11.1 mmol). The reaction

mixture was stirred at rt for 18h then was quenched with water (15 mL). DCM (15 mL) was

added. The aqueous layer was extracted with DCM (3 x15mL). The organic layers were
combined washed with sat. aq. NaCl, dried over anhydrous MgSO4 and concentrated under
reduced pressure. The crude was purified by flash chromatography using a gradient of ACOEt
in Heptane from 0% to 100%. Relevant fractions were combined and concentrated to give
intermediate 237 (299mg, 87.9% Yield). m/z 612 [M+H]+. '"H NMR (400 MHz, DMSO) d ppm
8.49 (d, J =2.3 Hz, 1H), 8.30 (s, 1H), 8.03 (s, 1H), 7.28 (d, J = 7.5 Hz, 2H), 7.17 (d, J = 8.5 Hz,
2H),6.49 (d, J =9.2 Hz, 1H), 5.09 (g, J = 6.6 Hz, 1H), 4.67 (d, J = 4.2 Hz, 2H), 3.84 — 3.32 (m,
3H), 3.23 (s, 3H), 2.97 - 2.91 (m, 2H), 2.70 (s, 1H), 2.08 (d, J=1.9 Hz, 3H), 1.55 (d, J=6.6
Hz, 3H).

Examples 1-32
Scheme 12
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General procedure 1
A solution of Intermediates 41-60 and 60-b (1mmol), the Br-aryl intermediate (1.1 mmol) and
cesium carbonate (2 mmol) in dry 1,4-dioxane (0.2 M) was degassed with N2 for 5 min prior
addition of XPhos Pd G2 (0.02 mmol) at rt. The reaction mixture was then heated at 100 °C for
3h. The reaction mixture was diluted with EtOAc and a sat. aq. NH4Cl solution was added. The
aqueous phase was extracted with EtOAc. The organic layers were combined, dried over
anhydrous NazSOyq, filtered and concentrated under reduced pressure. The crude was:
a) purified by flash column chromatography (heptane/EtOAc, from 0% to 100% of EtOAc)
b) reverse phase column chromatography (water/MeCN, 100/0 to 0/100)

General procedure 2

A solution of Br-aryl intermediate (1 mmol), Intermediates 41-60 and 60-b (1 mmol), Rac-BINAP
(0.05 mmol) and cesium carbonate (5 mmol) in dry toluene (0.2 M) was degassed with nitrogen
for 5 min prior addition of diacetoxypalladium (0.05 mmol). The reaction mixture was then heated
at 100 °C and stirred for 3h. The reaction mixture was partitioned between EtOAc and a sat. aq.
NH4CI. Phases were separated and aqueous phase was extracted twice with EtOAc. The organic
layers were combined, washed with water, brine and concentrated under reduced pressure. The
crude was:
a) Purified by reverse column chromatography (water/MeCN from water 100% (with
0.1% of AcOH) to acetonitrile 100% (with 0.1% of AcOH)).
b) Purified by flash chromatography (Heptane/EtOAc from 0% to 40% of EtOAc)
c) Purified by reverse column chromatography (water/MeCN, 100/0 to 0/100)
d) Preparative HPLC XBridge BEH C18 10 pym, 250 x 50 mm, (H2O/NH:OH
0.1%)/(acetonitrile/NH4OH 0.1%) from 50/50 to 5/95)
e) Preparative Chiralpak AD-H 5um, 250 x 20mm (CO2/ MeOH 70/30)

General procedure 3

To a solution of Intermediates 41-60 or 60-b (1 mmol), Br-aryl intermediate (1.1 mmol) and
cesium carbonate (2 mmol) were dissolved in dry 1,4-dioxane (0.2 M) and the vial evacuated and
backfilled with nitrogen (three times) after that XPhos Pd G2 (0.02 mmol) was added and the vial

evacuated and backfilled with nitrogen again. The reaction was heated at 110 °C for 18h. The
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reaction was allowed to reach rt and diluted with EtOAc, filtered and the filtrated solution washed
with water (2 x 10 ml), dried over anhydrous NaSO4 and concentrated to dryness. The crude
was:
a) purified by reverse-phase chromatography (water/acetonitrile from water 100% (with
0.1% AcOH) to acetonitrile 100% (with 0.1% AcOH))
b) purified by flash chromatography on silica gel (DCM/Acetone 85/15)

General procedure 4

To a solution of Intermediates 41-60 or 60-b (1 mmol), Br-intermediate (1.1 mmol) and cesium
carbonate (2 mmol) were dissolved in dry 1,4-dioxane (0.2 M) and the vial evacuated and
backfilled with nitrogen (three times) after diacetoxypalladium (0.02 mmol), tritert-butylphosphane
(0.02 mmol) was added and the vial evacuated and backfilled with nitrogen (three times) again.
The reaction was heated at 110 °C for 18h. The reaction was allowed to reach rt and diluted with
EtOAc, filtered and the filtered solution washed with water (2 x 10ml), dried over anhydrous
Na2SO4 and concentrated to dryness. The crude was purified by reverse-phase chromatography
(water/acetonitrile from water 100% (with 0.1% AcOH) to acetonitrile 100% (with 0.1% AcOH)).

General procedure 5

To a solution of Intermediates 41-60 or 60-b (1 mmol), Br-aryl intermediate (1.1 mmol) and
cesium carbonate (2 mmol) were dissolved in dry 1,4-dioxane (0.2 M) and the vial evacuated and
backfilled with nitrogen (three times) after that RuPhos Pd G3 (0.02 mmol) was added and the
vial evacuated and backfilled with nitrogen (three times) again. The reaction was heated at
110 °C for 18h. The reaction was allowed to reach rt and diluted with EtOAc, filtered and the
filtrated solution washed with water (2 x 10ml), dried over anhydrous Na2SO4 and concentrated
to dryness. The crude was purified:

a) by chiral separation CO2/(MeOH + 0.5% IPAm) 72/28

b) by reverse-phase chromatography (water/acetonitrile from water 100% (with 0.1%

AcOH) to acetonitrile 100% (with 0.1% AcOH)).

EXAMPLES 1-32:
EXAMPLE 1 CPD0019184 Procedure : 1a-b ‘ Intermediates 41; 86 Yield : 30%

TH NMR (600 MHz, DMSO-ds) 6 ppm 8.30 (s, 1H), 7.19-7.48 (m, 4H),
6.82 (s, 1H), 6.13-6.54 (m, 1H), 3.66-3.78 (m, 2H), 3.03-3.28 (m, 7H),
2.92 (s, 1H), 2.67 (s, 1H), 2.65-2.96 (m, 1H), 1.93-2.12 (m, 6H). m/z :
| 556 [(M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%]trideca-1(9),3,5, 7-tetraen-10-yl}phenyl)-2,2,2-
trifluoroethyl]-N-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

111



WO 2022/106857 PCT/GB2021/053031

EXAMPLE 2 CPD0019194 Procedure 2a ‘ Intermediate 51-87 Yield : 7%

TH NMR (600 MHz, DMSO-de) & ppm 9.72 (s,1H), 8.47 — 8.30 (m,
1H),7.87 = 7.72 (m, 1H), 6.93(d, J = 8.9 Hz, 1H), 6.86(s, 1H), 6.54 (q,
v | J=9.2Hz, 1H), 4.25 (t, J = 9.1Hz, 2H), 3.72 (1, J = 9.1Hz, 2H), 3.28 -

< 3,06 (M,5H), 2.96 (s, 3H), 2.21 =1.94 (m, 4H). m/z : 543 [M+H]*

\

N-[(15)-1-(6-{11-chloro-1,5,8,12-tetraazatricyclo[7.3.0.0>5]dodeca-2(6),7,9,11-tetraen-5-yl}pyridin-3-yl)-
2,2 2-trifluoroethyl]-N-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

EXAMPLE 3 CPD0019212 Procedure 3a-b ‘ Intermediate 41; 87 Yield : 12%

TH NMR (DMSO-ds, 600 MHZ): 5 ppm 8.69 (s, 1H), 8.18 (d, J = 2.2 Hz,
1H), 7.71 (dd, J = 8.8, 2.3 Hz, 1H), 7.24 (d, J = 8.8 Hz, 1H), 6.83-6.88
(m, 1H), 6.46-6.55 (m, 1H), 3.90-4.04 (m, 2H), 3.08-3.28 (m, 7H), 2.92-
2.99 (m, 3H), 1.94-2.17 (m, 6H). m/z : 357 [M+H]*

N-[(1S)-1-(6-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.02]trideca-1(9),3,5, 7-tetraen-10-yl}pyridin-3-yl)-
2,2, 2-trifluoroethyl]-AN-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

EXAMPLE 4 CPD0019494 Procedure 2a ‘ Intermediate 52; 86 Yield : 34%

TH NMR (500 MHz, DMSO-ds) d ppm 8.82 (s,1H), 7.32-7.38 (m,4H),
6.86 (s, 1H), .51 (q, J=9.46 Hz,1H), 3.92-3.97 (m,2H), 3.08-3.27
(m,5H), 2.93 (s, 3H),1.97-2.15 (m, 4H),1.62 (d, J=1.71 Hz, 6H). m/z :
570 [M+H]*

N-[(1S)-1-(4-{11-chloro-3,3-dimethyl-1,5,8,12-tetraazatricyclo[7.3.0.0>¢]dodeca-2(6),7,9,11-tetraen-5-
yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1,1-dioxo-1A®-thiane-4-carboxamide

EXAMPLE 5 CPD0019574 Procedure 2a-b ‘ Intermediates 53; 86 Yield : 10%

TH NMR (DMSO-ds, 600 MHz): d ppm 8.63 (s, 1H), 7.39 (s, 4H), 6.55
(s, 1H), 6.50-6.54 (m, 1H), 4.21 (d, J = 2.8 Hz, 2H), 3.09-3.28 (m, 5H),
2.92 (s, 3H), 1.95-2.19 (m, 4H), 1.38-1.44 (m, 4H)m/z : 569 [M+H]*

3

N-[(15)-1-(4-{11"-chloro-1'5',8',12'-tetraazaspiro[cyclopropane-1,3'-tricyclo[7.3.0.0%¢]dodecane]-
2'(6Y,7',9',11'-tetraen-5"-yl}phenyl)-2,2,2-trifluoroethyl]-N-methyl-1,1-dioxo-1A®-thiane-4-carboxamide

EXAMPLE 6 CPD0019576 Procedure 2b ‘ Intermediates 42; 86 Yield : 35%

TH NMR (500 MHz, DMSO-de) © ppm 8.17 (s, 1H), 0.00 (d, J = 8.1 Hz,
2H), 0.00 (d, J = 8.6 Hz, 2H), 6.54 — 6.38 (m, 1H), 6.11 (s, 1H), 3.94
(s, 3H), 3.80 — 3.64 (m, 2H), 3.28 — 3.08 (m, 5H), 3.08 — 3.01 (M, 2H),
2.89 (s, 3H), 2.16 — 1.97 (m, 4H), 1.95 — 1.86 (m, 2H)

miz : 552 [M+H]*

N-methyl-1,1-dioxo-N-[(1S)-2,2,2-trifluoro-1-(4-{4-methoxy-2,3,7,10-tetraazatricyclo[7.4.0.0%]trideca-
1(9),3,5,7-tetraen-10-yl}phenyl)ethyl]- 1A°-thiane-4-carboxamide

EXAMPLE 7 CPD0021663 Procedure 2a ‘ Intermediates 42; 87 Yield: 45%

TH NMR (500 MHz, DMSO-de) © ppm 8.53 (s, 1H), 8.17 (d, J = 2.2 Hz,
1H), 7.67 (dd, J = 8.8, 2.0 Hz, 1H), 7.18 (d, J = 8.8 Hz, 1H), 6.50 (q, J
= 9.3 Hz, 1H), 6.14 (s, 1H), 3.94 (s, 5H), 3.29 — 3.03 (m, 7H), 2.95 (s,
| 3H), 2.30 = 1.77 (m, 6H)

. M/z : 553 [M+H]*

N-methyl-1,1-dioxo-N-[(71S)-2,2,2-trifluoro-1-(6-{4-methoxy-2,3,7,10-tetraazatricyclo[7.4.0.028]trideca-
1(9),3,5,7-tetraen-10-yl}pyridin-3-yl)ethyl]-1A°-thiane-4-carboxamide

EXAMPLE 8 CPD0019589 Procedure 2b Intermediates 48; 86 Yield: 11%

112



WO 2022/106857 PCT/GB2021/053031

TH NMR (600 MHz, DMSO-ds) d ppm 8.25 (s, 1H), 7.41 — 7.29 (m,
2H), 7.24 (d, J = 8.7 Hz, 2H), 6.81 (s, 1H), 6.55 — 6.14 (m, 1H), 3.69
(dt, J = 5.3, 2.5 Hz, 2H), 3.29 — 3.08 (m, 5H), 2.92 (s, 3H), 2.17 -
1.96 (m, 4H), 1.80 (dt, J = 5.4, 2.5 Hz, 2H), 1.63 (s, 6H). m/z : 584
[M+H]*

N-[(1S)-1-(4-{4-chloro-13,13-dimethyl-2,3,7,10-tetraazatricyclo[7.4.0.0%fltrideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1,1-dioxo-1A®-thiane-4-carboxamide

EXAMPLE 9 CPD0019590 Procedure 2b ‘ Intermediates 49; 86 Yield : 41%

TH NMR (500 MHz, DMSO-ds) 0 8.20 (s, 1H), 7.31 (d, J = 8.3 Hz,
2H), 7.25 (d, J = 8.8 Hz, 2H), 6.75 (s, 1H), 6.57 — 6.40 (m, 1H), 3.84
—3.71 (m, 2H), 3.28 — 3.06 (m, 5H), 2.92 (s, 3H), 2.60 — 2.53 (m, 2H),
2.17 = 1.94 (m, 4H), 1.86 — 1.73 (m, 2H), 1.00 = 0.83 (m, 2H). m/z :
582 [M+H]*

N-[(1S)-1-(4-{4'-chloro-2',3',7',10'-tetraazaspiro[cyclopropane-1,13'-tricyclo[7.4.0.0%8]tridecane]-
1'(99,3',5',7'-tetraen-10"-yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1,1-dioxo- 1A5-thiane-4-carboxamide

EXAMPLE 10 CPD0021811 Procedure 2¢ ‘ Intermediates 50; 86 Yield : 37%

"H NMR (600 MHz, DMSO-de) b 1.44 (d, J=7.0 Hz, 3 H), 1.69 - 1.81

" i (m, 1 H), 1.92-2.20 (m, 5 H), 2.92 (d, J=4.5 Hz, 3 H), 3.03 - 3.29 (m,
ad T Tk@" 5H), 3.52 (brd, J=2.3 Hz, 1 H), 3.64 - 3.80 (m, 2 H), 6.51 (q, J=9.2
“‘“J%)« "?g Hz, 1 H), 6.79 (s, 1 H), 7.23 - 7.50 (m, 4 H), 8.27 (d, J=2.1 Hz, 1 H).
j m/z : 570 [M+H]* Mixture of 2 diastereomers 1/1

N-[(1S)-1-(4-{4-chloro-13-methyl-2,3,7,10-tetraazatricyclo[7.4.0.0%fltrideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1,1-dioxo-1AS-thiane-4-carboxamide

EXAMPLE 11 CPD0021812 Procedure 2¢ ‘ Intermediates 50; 87 Yield : 26%

"H NMR (600 MHz, DMSO-ds) d 1.43 (d, J=6.9 Hz, 3 H), 1.73 - 1.88

i (m, 1 H),1.93-2.25(m, 5H), 2.96 (d, J=2.9 Hz, 3 H), 3.01 - 3.28 (m,
C,_<§(’"‘\ S TkCo 5H), 3.54 (td, J=6.6, 3.4 Hz, 1 H), 3.77-3.93 (m, 1 H), 3.98 - 4.14
WP e o A7 (m, 1 H),6.52 (brd, J=9.2 Hz, 1 H), 6.83 (s, 1 H), 7.25 (d, J=8.8 Hz, 1
)\%/' ¢ H), 7.73 (br d, J=8.8 Hz, 1 H), 8.18 (d, J=2.2 Hz, 1 H), 8.69 (d, J=2.5
Hz, 1 H) m/z : 571 [M+H]" Mixture of 2 diastereomers 1/1

N-[(1S)-1-(6-{4-chloro-13-methyl-2,3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-tetraen-10-
yl}pyridin-3-yl)-2,2,2-trifluoroethyl]-N-methyl-1, 1-dioxo-1A°-thiane-4-carboxamide

EXAMPLE 12 CPD0021562 Procedure 2b ‘ Intermediates 48; 87 Yield : 42%

TH NMR (600 MHz, DMSO-de) 6 8.58 (s, 1H), 8.19 (d, J = 2.3 Hz, 1H),
7.72 (dd, J = 8.8, 2.3 Hz, 1H), 7.25 (d, J = 8.8 Hz, 1H), 6.84 (s, 1H),
6.52 (q, J = 9.2 Hz, 1H), 3.97 (dt, J = 5.3, 2.5 Hz, 2H), 3.28 —=3.07 (m,
5H), 2.96 (s, 3H), 2.17 — 1.96 (m, 4H), 1.84 (dt, J = 5.2, 2.5 Hz, 2H),
1.62 (s, 6H). m/z : 586 [M+H]*

N-[(15)-1-(6-{4-chloro-13,13-dimethyl-2,3,7,10-tetraazatricyclo[7.4.0.028]trideca-1(9),3,5, 7-tetraen-10-
yl}pyridin-3-yl)-2,2,2-trifluoroethyl]-A-methyl-1, 1-dioxo-1A°-thiane-4-carboxamide

EXAMPLE 13 CPD0021660 Procedure 2b ‘ Intermediates 49; 87 Yield : 65%

H NMR (600 MHz, DMSO-ds) 0 ppm 8.50-8.53 (m, 1H), 8.19 (d,
J=2.20 Hz, 1H), 7.67-7.81 (m, 1H), 7.24 (d, J=8.80 Hz, 1H), 6.77 (s,
1H), 6.11-6.59 (m, 1H), 4.00-4.07 (m, 2H), 3.22-3.28 (m, 1H), 3.08-
3.20 (m, 4H), 2.95 (s, 3H), 2.52-2.59 (m, 2H), 1.93-2.13 (m, 4H), 1.84
(or dd, J=3.23, 6.60 Hz, 2H), 0.91-0.98 (m, 2H). m/z : 584 [M+H]*

N-[(1S)-1-(6-{4'-chloro-2',3',7',10'-tetraazaspiro[cyclopropane-1,13'-tricyclo[7.4.0.0%8]tridecane]-
1'(9",3',5',7'-tetraen-10"yl}pyridin-3-yl)-2,2 2-trifluoroethyl]-N-methyl-1,1-dioxo-1A®-thiane-4-
carboxamide

EXAMPLE 14 CPD0021664 Procedure 2a Intermediates 45; 86 Yield : 34%
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TH NMR (500 MHz, DMSO-de)  ppm 8.30 (s, 1H), 0.00 (d, J = 8.3 Hz,
2H), 7.26 (d, J = 8.8 Hz, 2H), 6.54 —6.46 (M, 1H), 6.45 —6.41 (m, 1H),
3.75 —3.64 (m, 2H), 3.29 — 3.08 (m, 5H), 3.05 (t, J = 6.7 Hz, 2H), 2.92
(s, 3H), 2.17 — 1.99 (m, 4H), 1.98 — 1.85 (m, 2H). m/z : 540 [M+H]*

N-methyl-1,1-dioxo-N-[(1S)-2,2,2-trifluoro-1-(4-{4-fluoro-2,3,7,10-tetraazatricyclo[7.4.0.0%8]trideca-
1(9),3,5,7-tetraen-10-yl}phenyl)ethyl]-1A°-thiane-4-carboxamide

EXAMPLE 15 CPD0021665 Procedure 2a ‘ Intermediates 45; 87 Yield : 22%

TH NMR (DMSO-ds, 500 MHzZ): d ppm 8.69 (s, 1H), 8.17 (d, J = 2.0 Hz,
1H), 0.00 (dd, J = 8.6, 2.0 Hz, 1H), 7.24 (d, J = 8.8 Hz, 1H), 6.55 —6.48
(m, 1H), 6.47 (d, J = 5.1 Hz, 1H), 4.02 - 3.92 (m, 2H), 3.29 — 3.02 (m,
7H), 2.96 (s, 3H), 2.14 — 1.93 (m, 6H). m/z ; 541 [M+H]*

N-methyl-1,1-dioxo-N-[(71S)-2,2,2-trifluoro-1-(6-{4-fluoro-2,3,7,10-tetraazatricyclo[7.4.0.0%f]trideca-
1(9),3,5,7-tetraen-10-yl}pyridin-3-yl)ethyl]- 1A>-thiane-4-carboxamide

EXAMPLE 16 CPD0021815 Procedure 2b ‘ Intermediates 44; 86 Yield : 25%

TH NMR (500 MHz, DMSO-de) ® ppm 8.21 (s, 1H), 7.29 (d, J = 8.6 Hz,
2H), 7.23 (d, J = 9.0 Hz, 2H), 6.68 (s, 1H), 6.58 — 6.09 (m, 1H), 3.80 —
3.66 (M, 2H), 3.29 — 3.06 (m, 7H), 2.92 (s, 3H), 2.58 (s, 3H), 2.17 —
1.99 (M, 4H), 1.98 — 1.88 (M, 2H). m/z: [M+H]".

N-methyl-1,1-dioxo-N-[(1S5)-2,2,2-trifluoro-1-{4-[4-(methylsulfanyl)-2,3,7,10-
tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-ylphenyl}ethyl]-1A°-thiane-4-carboxamide

EXAMPLE 17 CPD0021751 Procedure 2¢ ‘ Intermediates 47; 86 Yield : 30%

TH NMR (500 MHz, DMSO-ds, 300K)  ppm 8.33 (s, 1 H), 8.26 (s, 1
H), 7.29 (brd, J=14.2 Hz, 4 H), 6.51 (q, J=9.1 Hz, 1 H), 3.67 - 3.80 (m,
2'H), 3.04-3.30 (M, 7 H), 2.93 (s, 3 H), 1.90 - 2.22 (M, 6 H). m/z : 557
[M+H]*

N-[(1S)-1-(4-{5-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
trifluoroethyl]-N-methyl-1,1-dioxo-1Ae-thiane-4-carboxamide

EXAMPLE 18 CPD0021752 Procedure 2¢ ‘ Intermediates 47; 87 Yield : 45%

TH NMR (500 MHz, DMSO-ds, 300K)  ppm 8.71 (s, 1 H), 8.30 (s, 1
H), 8.18 (d, J=2.0 Hz, 1 H), 7.72 (dd, J=8.8, 2.0 Hz, 1 H), 7.26 (d, J=8.8
Hz, 1 H), 6.52 (br d, J=9.3 Hz, 1 H), 3.99 (br d, J=2.9 Hz, 2 H), 3.05 -

3¢ 3.29 (m, 7 H), 2.96 (s, 3 H), 2.01 (br d, J=4.6 Hz, 6 H). m/z: 558
! “ | e

~

N-[(1S)-1-(6-{5-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl}pyridin-3-yl)-
2,2 2-trifluoroethyl]-N-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

EXAMPLE 19 CPD0022149 Procedure 2d ‘ Intermediates 54; 86 Yield : 17%

TH NMR (600 MHz, DMSO-de) 6 ppm 8.40 (s, 1H), 7.44 — 7.23 (m, 4H),
6.80 (s, 1H), 6.58 — 6.12 (m, 1H), 3.46 (s, 2H), 3.28 — 3.06 (m, 5H),
2.97-2.65 (m, J = 2.8 Hz, 5H), 2.18 — 1.93 (m, 4H), 1.02 (s, 6H). m/z:
584 [M+H]*

~E

3

e

A
LN

N-[(15)-1-(4-{4-chloro-12,12-dimethyl-2,3,7,10-tetraazatricyclo[7.4.0.028]trideca-1(9),3,5, 7-tetraen-10-
yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1,1-dioxo-1A®-thiane-4-carboxamide

EXAMPLE 20 CPD0022148 Procedure: 4 Intermediates 55; 86 Yield : 24%
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TH NMR (500 MHz, DMSO-ds) 6 ppm 8.35 (s, 1H), 7.19-7.49 (m, 4H),
6.83 (s, 1H), 6.50 (q, J = 9.2 Hz, 1H), 3.56 (d, J = 2.0 Hz, 2H), 3.08-
3.28 (m, 5H), 3.06 (d, J = 1.5 Hz, 2H), 2.91 (s, 3H), 1.94-2.17 (m, 4H),
0.51-0.66 (M, 2H), 0.32-0.48 (M, 2H). m/z; 582 [M+H]*

N-[(1S)-1-(4-{4'-chloro-2',3',7',10'-tetraazaspiro[cyclopropane-1,12'-tricyclo[7.4.0.0%8]tridecane]-
1'(99,3',5',7'-tetraen-10"-yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1,1-dioxo- 1AS-thiane-4-carboxamide

EXAMPLE 21 CPD0072805 Procedure: 5b ‘ Intermediates 56; 86 Yield : 29%

TH NMR (600 MHz, DMSO-de) 6 ppm 8.22 (s, 1 H), 7.24 - 7.44 (m, 4
H), 6.80 (s, 1 H), 6.51 (br d, =9.2 Hz, 1 H), 4.07 (td, =6.9, 3.3 Hz, 1 H),
2.96-3.28 (m, 7 H), 2.93 (s, 3 H), 1.78 - 2.26 (m, 6 H), 1.13 - 1.30 (m,
3 H). miz: 571 [M+H]*

N-[(1S)-1-{4-[(11rel-S)-4-chloro-11-methyl-2,3,7,10-tetraazatricyclo[7.4.0.02%]trideca-1(9),3,5,7-tetraen-
10-yllphenyl}-2,2,2-trifluoroethyl]-V-methyl-1,1-dioxo-1A%-thiane-4-carboxamide

EXAMPLE 22 CPD0072806 Procedure 5b ‘ Intermediates 57; 86 Yield :14%

TH NMR (600 MHz, DMSO-de) 6 ppm 8.21 (s, 1 H), 7.17 - 7.52 (m, 4
H), 6.80 (s, 1 H), 6.46 - 6.57 (m, 1 H), 4.05 - 4.11 (m, 1 H), 2.95 - 3.28
(m, 7 H), 2.91 (s, 2 H), 1.86 - 2.19 (m, 7 H), 1.24 (d, =6.7 Hz, 3 H). m/z;
571 [M+H]*

N-[(1S)-1-{4-[(11rel-R)-4-chloro-11-methyl-2,3,7,10-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-
10-yllphenyl}-2,2,2-trifluoroethyl]-V-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

EXAMPLE 23 CPD0073056 Procedure 4 | Intermediates 41; 134 | Yield : 38%

TH NMR (DMSO-db, 500 MHz): 6 ppm 8.55 (d, J = 2.7 Hz, 1H), 8.38
(s, 1H), 7.68 (dd, J = 8.6, 2.9 Hz, 1H), 7.36 (d, J = 8.6 Hz, 1H), 6.85
(s, 1H), 6.53 (q, J = 8.9 Hz, 1H), 3.69-3.81 (m, 2H), 3.15-3.30 (m,
3H), 3.11 (brt, J = 6.7 Hz, 4H), 3.04 (s, 3H), 1.95-2.22 (m, 6H).m/z:
557 [M+H].+

N-[(15)-1-[5-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5, 7-tetraen-10-yl)-2-pyridyl]-2,2,2-
trifluoro-ethyl]-A-methyl-1,1-dioxo-thiane-4-carboxamide

EXAMPLE 24 CPD0073969 Procedure 2 | Intermediates 41; 88 | Yield: 42%

TH NMR (400 MHz, DMSO-de) 6 ppm 8.30 (s, 1H), 7.40 (d, J = 8.5 Hz,
Pt 2H), 7.26 (d, J = 8.7 Hz, 2H), 6.83 (s, 1H), 5.51 (q, J = 9.2 Hz, 1H),
3.76 — 3.69 (M, 2H), 3.10 (t, J = 6.7 Hz, 2H), 2.42 (s, 3H), 1.97 (dd, J
= 11.1, 6.0 Hz, 2H), 1.15 (s, 9H). m/z; 502 [M+H]+.

N-[(1R)- 1 (4 {4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)ethyl]-
N-methyl-1,1-dioxo-1A®-thiane-4-carboxamide

EXAMPLE 25 CPD0073041 Procedure 3 | Intermediates 41; 87-b | Yield: 31%

P "H NMR (600 MHz, DMSO-des) d ppm 8.26 (s, 1H), 7.1-7.5 (m, 4H),
6.6-7.0 (m, 2H), 5.79 (dt, 1H, J=5.4, 13.4 Hz), 3.6-3.8 (m, 2H), 3.0-3.4
(m, 7H), 2.95 (s, 3H), 1.8-2.2 (m, 6H). m/z: 538 [M+H]*.

N-[(1S)- 1 -(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2-
difluoroethyl]-N-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

EXAMPLE 26 CPD0072774 Procedure 2 | Intermediates 41; 89 | Yield: 12%

N "H NMR (DMSO-ds, 600 MHz): & ppm 8.69 (s, 1H), 8.18 (d, J=2.3
Hz, 1H), 7.71 (dd, J=8.9, 2.3 Hz, 1H), 7.24 (d, J = 9.0 Hz, 1H), 6.85
(s, 1H), 6.51 (g, J = 9.2 Hz, 1H), 3.92-4.01 (m, 2H), 3.07-3.30 (m,
7H), 2.95 (s, 3H), 1.95-2.16 (m, 6H). m/z: 557 [M+H]+.

N-[(1R)-1-[6-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%®]trideca-1(9),3,5,7-tetraen-10-yl)-3-pyridyl]-
2,2 2-trifluoro-ethyl]-V-methyl-1,1-dioxo-1AS-thiane-4-carboxamide

EXAMPLE 27 CPD0073762 | Procedure 5a | Intermediates 58; 86 y Yield: 14%
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TH NMR (500 MHz, DMSO-ds) 0 ppm 8.29 (s, 1H), 7.36 — 7.31 (m,
2H), 7.30 = 7.25 (m, 2H), 6.85 (s, 1H), 6.57 —6.03 (m, 1H), 4.42 —
4.32 (m, 1H), 4.13 (s, 2H), 3.81 — 3.62 (m, 2H), 3.59 (d, J = 8.3 Hz,
1H), 3.28 — 3.03 (m, 6H), 2.93 (s, 3H), 2.05 (s, 7H). m/z; 612 [M+H]+.

N-[(1S)-1-[4-[(13rel-R)-4-chloros

tetrahydrofuran]-10-yljphenyl]-2,

piro[2,3,7,10-tetrazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraene-13,3'-
2,2-trifluoro-ethyl]-A-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

EXAMPLE 28 CPD0073763

Procedure 5a Intermediates 58; 86 ‘ Yield: 15%

TH NMR (500 MHz, DMSO-ds) b ppm 8.28 (s, 1H), 7.32 (s, 2H), 7.29
(s, 2H), 6.85 (s, 1H), 6.63 — 5.97 (m, 1H), 4.36 (d, J = 7.8 Hz, 1H), 4.26
- 4.02 (M, 2H), 3.84 — 3.62 (M, 2H), 3.59 (d, J = 8.3 Hz, 1H), 3.29 —
3.02 (m, 6H), 2.92 (s, 3H), 2.20 — 1.68 (M, 7H). M/z: 612 [M+H]+.

N-[(1S)-1-[4-[(13rel-S)-4-chloros
tetrahydrofuran]-10-yljphenyl]-2,

piro[2,3,7,10-tetrazatricyclo[7.4.0.0%]trideca-1(9),3,5,7-tetraene-13,3'-
2,2-trifluoro-ethyl]-A-methyl-1,1-dioxo-1AS-thiane-4-carboxamide

EXAMPLE 29 CPD0073503

Procedure 2e [ Intermediates 59, 86 [ Yield: 10%

N

TH NMR (DMSO-ds, 600 MHz) 6 ppm 8.27 (s, 1H), 7.2-7.5 (m, 4H),
6.80 (s, 1H), 6.51 (q, 1H, J=9.4 Hz), 3.6-4.0 (m, 5H), 3.27 (s, 8H), 2.92
(s, 3H), 1.8-2.2 (m, 6H). m/z: 600 [M+H]+.

N-[(15)-1-[4-[(13rel-R)-4-chloro-13-(methoxymethyl)-2,3,7,10-tetrazatricyclo[7.4.0.0%¢]trideca-
1(9),3,5,7-tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]-\-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

Procedure 2e | Intermediates 59; 86 [ Yield: 10%

EXAMPLE 30 CPD0073504

~

TH NMR (DMSO-ds, 600 MHz) 6 ppm 8.27 (s, 1H), 7.1-7.5 (m, 4H),
6.80 (s, 1H), 6.51 (q, 1H, J=9.1 Hz), 3.6-4.0 (m, 5H), 3.1-3.3 (M, 8H),
2.93 (s, 3H), 1.8-2.1 (m, 6H). m/z: 600 [M+H]+.

N-(15)1

-[4-[(13rei-S)-4-chloro-13-(methoxymethyl)-2,3,7,10-tetrazatricyclo[7.4.0.0%C]trideca-

1(9),3,5,7-tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-1, 1-dioxo-1A®-thiane-4-carboxamide

EXAMPLE 31 CPD0073139

Procedure 2d [ Intermediates 60; 86 [ Yield: 8%

TH NMR (600 MHz, DMSO-ds, 300K) 6 ppm 8.24 (s, 1 H), 7.32 (d,
J=8.5 Hz, 2 H), 7.20 (d, J=8.7 Hz, 2 H), 6.81 (s, 1 H), 6.50 (q, J=8.9

o Hz, 1 H), 449 (d, J=8.8 Hz, 1 H), 3.75 - 3.89 (m, 1 H), 3.64 (ddd,
J=12.9,10.3, 2.3 Hz, 1 H), 3.54 (d, J=8.8 Hz, 1 H), 3.12 (s, 8 H), 2.92

(s,3H),216-2.23 (m, 1 H), 1.92 - 2.14 (m, 4 H), 1.65 (ddd, J=13.6,
6.2,2.3 Hz, 1 H), 1.52 (s, 3 H). m/z: 613 [M+H]+.

N-[(1S)-1-[4-[(13rel-S)-4-chloro-13-(methoxymethyl)-13-methyl-2,3,7,10-
tetrazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraen-10-ylJphenyl]-2,2,2-trifluoro-ethyl]-N-methyl-1,1-

dioxo-1A°-thiane-4-carboxamide

EXAMPLE 32 CPD0073140

Procedure 2d | Intermediates 60; 86 \ Yield: 7%

TH NMR (600 MHz, DMSO-ds, 300K) 6 ppm 8.25 (s, 1 H), 7.33 (d,
J=8.4 Hz, 2 H), 7.20 (d, J=8.8 Hz, 2 H), 6.81 (s, 1 H), 6.46 - 6.54 (m, 1
H), 4.49 (d, J=8.8 Hz, 1 H), 3.80 (brs, 1 H), 3.59 - 3.70 (m, 1 H), 3.55
(d, J=8.8 Hz, 1 H), 3.12 (s, 8 H), 2.93 (s, 3 H), 2.19 (ddd, J=13.4, 10.2,
2.9 Hz, 1H),1.95-2.15 (m, 4 H), 1.61-1.72 (m, 1 H), 1.52 (s, 3 H).
m/z: 613 [M+H]+.

N-[(1S)-1-[4-[(13rel-R)-4-chloro-13-(methoxymethyl)-13-methyl-2,3,7,10-
tetrazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraen-10-ylJphenyl]-2,2,2-trifluoro-ethyl]-N-methyl-1,1-

dioxo-1A°-thiane-4-carboxamide

Example 33 (CPD0019575)
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N-methyl-1,1-dioxo-N-[(1S)-2,2,2-trifluoro-1-(4-{4-hydroxy-2,3,7,10-
tetraazatricyclo[7.4.0.0%®Jtrideca-1(9),3,5,7-tetraen-10-yl}phenyl) ethyl]-1A°-thiane-4-
carboxamide

To a solution of N-methyl-1,1-dioxo-N-[(7S)-2,2,2-trifluoro-1-(4-{4-methoxy-2,3,7,10-
tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)ethyl]-1As-thiane-4-
carboxamide (36 mg, 0.046 mmol) in dry DCM (1.5 mL) was added 1M tribromoborane in DCM
(0.28 mL, 0.28 mmol). The reaction mixture was stirred at rt overnight, then was heated at 40 °C
for 48h. A second amount of 1M tribromoborane in DCM (0.14 mL, 0.140 mmol) was added to
the reaction mixture and left stirring at 40 °C for 6h and then at rt over the weekend. A third

amount of 1M tribromoborane in DCM (0.14 mL, 0.140 mmol) was added and the reaction mixture
left stirring at 40 °C overnight. H2O and DCM were added and phases were separated. The
aqueous phase was extracted twice with DCM. The organic layers were combined, dried over
anhydrous NazxSOyq, filtered and concentrated under reduced pressure. The crude was purified
by a flash reverse column chromatography (water/acetonitrile with 0.1% of AcOH from water
100% to acetonitrile 100%) to afford the expected compound as a yellow solid (3.5 mg, 14%).
m/z: 538 [M+H]* 'TH NMR (600 MHz, DMSO-de) & ppm 10.51-11.09 (m, 1H), 8.08 (s, 1H), 7.27
(d,J=85Hz, 2H), 7.17 (d, J = 8.8 Hz, 2H), 6.47 (q, J = 9.3 Hz, 1H), 5.80 (s, 1H), 3.64-3.76 (m,
2H), 3.09-3.27 (m, 5H), 3.01 (t, J = 6.7 Hz, 2H), 2.91 (s, 3H), 1.95-2.17 (m, 4H), 1.87-1.94 (m,
2H).

Example 34 (CPD0021662)

N

N-methyl-1,1-dioxo-N-[(1S)-2,2,2-trifluoro-1-(6-{4-hydroxy-2,3,7,10-
tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}pyridin-3-yl) ethyl]-1AS-thiane-4-
carboxamide

To a solution of N-methyl-1,1-dioxo-N-[(7S)-2,2,2-trifluoro-1-(6-{4-methoxy-2,3,7,10-
tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}pyridin-3-yl)ethyl]-1AS-thiane-4-
carboxamide (75 mg, 0.122 mmol) in dry DCM (4.1 mL) was added 1M tribromoborane in DCM
(0.73 mL, 0.733 mmol). The reaction mixture was heated at 40 °C and stirred for 48 h. H20 and
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DCM were added and phases were separated. The aqueous phase was extracted twice with
DCM. The organic layers were combined, dried over anhydrous Na:SOs, filtered and
concentrated under reduced pressure. The crude was purified by a flash reverse column
chromatography (water/acetonitrile with 0.1% of TFA from water 100% to acetonitrile 100%) to
afford the expected compound as an orange solid (17.9 mg, 27%). m/z: 539 [M+H]* '"H NMR
(600 MHz, DMSO-ds) d ppm 10.55-11.07 (m, 1H), 8.44 (s, 1H), 8.16 (d, J = 2.2 Hz, 1H), 7.66 (dd,
J=28.9,23Hz 1H), 7.16 (d, J = 8.8 Hz, 1H), 6.11-6.54 (m, 1H), 5.84 (s, 1H), 3.97 (brdd, J =
8.6, 4.3 Hz, 2H), 3.06-3.29 (m, 5H), 3.03 (t, J = 6.9 Hz, 2H), 2.95 (s, 3H), 1.93-2.16 (m, 6H).

Example 35-36 (CPD0021128/CPD0072401)

Example 35 N-methyl-1,1-dioxo-N-[(1S)-2,2 2-trifluoro-1-(4-{4-methanesulfinyl-2,3,7,10-
tetraazatricyclo[7.4.0.0%®]trideca-1(9).3.5.7-tetraen-10-yl}phenyl)ethyl]-1A*-thiane-4
carboxamide

N-methyl-1,1-dioxo-N-[(71S)-2,2,2-trifluoro-1-{4-[4-(methylsulfanyl)-2,3,7,10-
tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-ylJphenyl}ethyl]-1A°-thiane-4-
carboxamide (20 mg, 0.035 mmol) was dissolved in dry DCM (0.7 mL), m-CPBA (50% purity, 12

mg, 0.033 mmol) was added at 0 °C. The reaction mixture was stirred for 2h. The reaction mixture

was quenched with a sat. ag. NaHCOs. The aqueous phase was extracted twice with EtOAc. The
organic layers were combined, dried over anhydrous Na2SO;s, filtered and concentrated under
reduced pressure. The crude was purified by a flash reverse column chromatography
(water/acetonitrile with 0.1% of TFA from water 100% to acetonitrile 100%) to afford the expected
compound (13.1 mg, 61%). m/z: 584 [M+H]* '"H NMR (600 MHz, DMSO-ds) d ppm 8.36 (s, 1H),
7.32 (s, 2H), 7.30 - 7.25 (m, 2H), 7.18 (s, 1H), 6.58 = 6.13 (m, J = 9.1 Hz, 1H), 3.78 — 3.67 (m,
2H), 3.28 - 3.06 (m, 7H), 2.99 (s, 3H), 2.93 (s, 3H), 2.17 — 1.95 (m, 6H).

Example 36 N-methyl-1,1-dioxo-N-[(71S)-2,2,2-trifluoro-1-(4-{4-methanesulfonyl-2,3,7,10
tetraazatricyclo[7.4.0.0%8]trideca-1(9),3.5.7-tetraen-10-yl}phenylethyl]-1A°-thiane-4

carboxamide

The title compound was obtained from the previous purification (7.2 mg, 32%). m/z: 600 [M+H].*
"H NMR (600 MHz, DMSO-des) d ppm 8.42 (s, 1H), 7.46 — 7.28 (m, J = 7.3 Hz, 4H), 7.24 (s, 1H),
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6.58 — 6.43 (m, 1H), 3.81 — 3.65 (M, 2H), 3.35 (s, 3H), 3.28 — 3.06 (m, 7H), 2.93 (s, 3H), 2.18 —
1.93 (m, 6H).

Examples 37-127

Scheme 13
N
o sz’f‘\\\-(’" “hes ny"}é'\ « :
\\;s-""\ Ed ' > . S
ﬁ{;-&;’:m) X =, OH ;\;-v‘\’jw
; Py

General procedure 1
To a solution of either commercially available or prepared carboxylic acid (2 mmol) in dry DCM

(0.1 M) at rt, under nitrogen atmosphere, was added pyridine (5 eq), followed by phosphoryl
trichloride (1.5 eq). The solution was stirred at rt for 10 min and then Intermediates 117-128 (1
mmol) was added and the reaction left stirring until complete conversion (2-5 h). (If the reaction
was not proceeding, further carboxylic acid (1.5 mmol), pyridine (20 mmol) and phosphoryl
trichloride (1.1 mmol) were added). The reaction mixture was quenched by slow addition of sat.
aq. NaHCO:s. Layers were separated and the aqueous phase was extracted twice with DCM.
Organic layers were combined, dried over anhydrous NazSOyq, filtered and evaporated. The crude
was:
a) purified by flash column chromatography (Heptane/EtOAc)
b) purified by reverse preparative chromatography (water/acetonitrile from water 100%
(with 0.1% TFA) to acetonitrile 100%)
c) purified by reverse chromatography (water/acetonitrile from water 100% to acetonitrile
100%)
d) purified by reverse chromatography (water/acetonitrile from water 100% (with 0.1%
AcOH) to acetonitrile 100%)
e) Chiral separation (Chiralpak IB 5uM, 250 x 20 mm, CO2/MeOH + 0.5 IPAm 7/3)

General procedure 2

To a solution of Intermediates 117-128 (1 mmol) in dry THF (0.16 M) at 0 °C under nitrogen
atmosphere was added the corresponding acyl/sulphonyl chloride (2 mmol), followed by sodium
hydride — 60% dispersion in mineral oil (3 mmol). The reaction mixture was stirred at rt upon
completion then was quenched with sat. aq. NH4Cl and diluted in DCM, the phases were
separated, and the aqueous phase extracted with DCM (2 times), dried over anhydrous Na:SOa
and concentrated under reduced pressure. The crude was purified by reverse-phase column
(water/acetonitrile from water 100% to acetonitrile 100%).
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General procedure 3
To a solution of Intermediates 117-128 (1 mmol) in dry DCM (0.2 M) at rt under nitrogen

atmosphere, was added TEA (20 mmol) and T3P — 50% in EtOAc (10 mmol), followed by the

corresponding either commercially available or prepared carboxylic acid (1.5 mmol). The reaction

mixture was stirred at rt upon completion. The reaction mixture was quenched with sat. aq.

NaHCO:s. The reaction mixture was diluted in DCM, the phases were separated, and the aqueous

phase extracted with DCM (2 times), dried over anhydrous NazSO4 and concentrated under

reduced pressure. The crude was:

a) purified by reverse-phase column chromatography (water/acetonitrile from water 100% to
acetonitrile 100%)

b) purified by flash column chromatography (Heptane/EtOAc or DCM/MeOH)

c) purified by reverse chromatography (water/acetonitrile from water 100% (with 0.1% AcOH)
to acetonitrile 100%)

d) Chiral separation (Chiralpak IB 5 um, 250 x 4.6 mm, CO2/EtOH 70/30)

e) Chiral separation (Chiralcel OJ-H 5um, 250 x 21 mm, CO2/EtOH 80/20)

f) Chiral separation (Pirkle (R, R) Whelk-01 5um, 250 x 21.1 mm, CO2/EtOH 65/35)

g) Chiral separation (Xbridge BEH C18 10 pym, 250x50 mm, H20/MeCN + HCOONH.)

General procedure 4
To a solution of Intermediates 117-128 (1 mmol) in dry DCM (0.1 M) at rt under nitrogen

atmosphere was added pyridine (20 mmol), followed by the corresponding commercially
available acyl chloride (1.5 mmol). The reaction mixture was stirred at rt upon completion. Sat.
aq. NaHCOs was carefully added and the biphasic mixture was vigorously stirred for 1h. Layers
were separated and the aqueous phase was extracted twice with EtOAc. Organic layers were
combined, washed with brine, dried over anhydrous Na2SOy, filtered and concentrated. The
crude was:

a) Purified by flash column chromatography (Heptane/EtOAc or DCM/MeOH)

b) Purified by reverse-phase column (water/acetonitrile from 100/0 to 0/100% with 0.1%

AcOH).

General procedure 5
To a solution of starting acetyl-protected intermediates (96%, 50 mg, 0.0811 mmol) in methanol

(0.12 M), was added dipotassium carbonate (3 mmol) and the mixture was stirred at 0°C for 50
min. The reaction was quenched at 0°C with sat. aq. NH4Cl and then stirred for 5 min, DCM was

added, phases were separated and the organic layer was washed with sat. aq. NH4Cl, then dried
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nder reduce pressure. The crude was purified by SFC (eluent:
/30 to give the two diastereomers.

EXAMPLES 37 CPD0019342

Procedure 1b ‘ Intermediate 117 ‘ Yield 52%

F
Fol F
o
i =N
= 'N*; /U\///
o=y i
N N

TH NMR (DMSO-ds, 500 MHz): 6 ppm 8.30 (s, 1H), 7.36 (d, J = 8.6
Hz, 2H), 7.27 (d, J = 8.8 Hz, 2H), 6.82 (s, 1H), 6.40 (g, J = 9.1 Hz,
1H), 4.20-4.34 (m, 2H), 3.67-3.76 (m, 2H), 3.10 (t, J = 6.7 Hz, 2H),
2.82 (s, 3H), 1.92-2.00 (M, 2H) m/z : 463 [M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet
trifluoroethyl]-2-cyano-N-methylac

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
etamide

EXAMPLES 38 CPD0019346

Procedure 1b | Intermediate 117 [ Yield 15%

e

TH NMR (600 MHz, DMSO-ds) & ppm 8.32 (s, 1 H) 7.41 (d, J=8.51
Hz, 2 H) 7.30 - 7.34 (m, 1 H) 7.28 (d, J=8.80 Hz, 2 H) 6.82 (s, 1 H)
6.32-6.67 (M, 1H) 3.70 - 3.74 (m, 2 H) 3.62 (s, 3 H) 0.00 (t, J=6.75
Hz, 2 H) 3.02 (s, 3 H) 2.34 (s, 3 H) 1.93 - 1.99 (m, 2 H). m/z : 517
[M+H]*

N-[(75)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%f]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-N,1,2-trimethyl-1H-imidazole-5-carboxamide

EXAMPLES 39 CPD0019347

Procedure 1b | Intermediate 117 ‘ Yield 19%

o

H NMR (DMSO-de, 500 MHz): 6 ppm 8.32 (s, 1H), 7.99-8.13 (m,
1H), 7.38 (d, J = 8.6 Hz, 2H), 7.28 (d, J = 8.6 Hz, 2H), 6.82 (s, 1H),
6.36-6.73 (m, 1H), 3.78 (s, 3H), 3.72 (dt, J = 5.0, 2.8 Hz, 2H), 3.10
(t, J = 6.7 Hz, 2H), 2.93 (s, 3H), 2.23 (s, 3H), 1.93-2.01 (m, 2H). m/z :
517 [M+H]J*

N-[(75)-1-(4-{4-chloro-2,3,7,10-tet

trifluoroethyl]-NV,1,3-trimethyl-1H-p

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
yrazole-4-carboxamide

EXAMPLES 40 CPD0019348

Procedure 1b | Intermediate 117 y Yield 30%

o~

H NMR (DMSO-de, 600 MHZ): 6 ppm 8.32 (s, 1H), 8.04-8.22 (m,
1H), 7.41 (d, J = 8.5 Hz, 2H), 7.24-7.33 (m, 2H), 6.82 (s, 1H), 6.33-

| 6.69 (m, 1H), 3.61-3.80 (m, 2H), 3.10 (brt, J = 6.7 Hz, 5H), 2.69 (s,

3H), 1.92-2.06 (m, 2H).m/z : 521 [M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%fltrideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-V,2-dimethyl-1,3-thiazole-5-carboxamide

Procedure 2 | Intermediate 117 [ Yield 55%

EXAMPLES 41 CPD0019349

'~

H NMR (DMSO-des, 500 MHz): 6 ppm 8.30 (s, 1H), 7.30-7.43 (m,
2H), 7.20-7.30 (m, 2H), 6.82 (s, 1H), 6.49 (q, J = 9.5 Hz, 1H), 3.68-
3.75 (m, 2H), 3.10 (t, J = 6.7 Hz, 2H), 2.86 (s, 3H), 2.15 (s, 3H), 1.92-
2.01 (m, 2H). m/z ; 438 [M+H[*

4-{4-chioro-2,3 7,10-tet
trifluoroethyl]-N-methylacetamide

N-[(15)-1(

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

Procedure 1c | Intermediate 117 ] Yield 7%

EXAMPLES 42 CPD0019351

TH NMR (DMSO-ds, 600 MHZ): 5 ppm 9.16 (s, 1H), 8.33 (s, 1H), 7.43
(d, J = 8.5 Hz, 2H), 7.30 (d, J = 8.8 Hz, 2H), 6.82 (s, 1H), 6.24-6.72
(m, 1H), 3.65-3.86 (M, 2H), 3.10 (t, J = 6.7 Hz, 2H), 2.84 (s, 3H), 2.38
(s, 3H), 1.92-2.05 (m, 2H). m/z : 521 [M+H[*

trifluoroethyl]-/V,4-dimethyl-1,3-thiazole-5-carboxamide

EXAMPLES 43 CPD0019352

| Procedure 1a | Intermediate 117 \ Yield : 23%

121




WO 2022/106857

PCT/GB2021/053031

"H NMR (600 MHz, DMSO-de) d ppm 8.33 (s, 1H), 8.05-8.16 (m, 1H),
7.37-7.52 (m, 2H), 7.30 (brd, J=8.51 Hz, 2H), 6.82 (s, 1H), 6.31-6.67

.| (m, 1H), 3.84-3.91 (m, 3H), 3.69-3.76 (m, 2H), 3.10 (t, J=6.68 Hz,

2H), 2.77-2.94 (m, 3H), 1.94-1.99 (m, 2H). m/z : 538 [M+H]*

4-ch|oro-N:[( 1S)-1-(4-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2,2-trifluoroethyl]-N,1-dimethyl-1H-pyrazole-3-carboxamide

EXAMPLES 44 CPD0019353

Procedure 1a Intermediate 117 ‘ Yield : 34%

H NMR (600 MHz, DMSO-ds) 2 conformers (60/40): dppm 8.91-
9.07 (m, 1H), 8.30-8.34 (m, 1H), 7.38-7.53 (m, 2H), 7.30 (br d,
J=8.36 Hz, 2H), 6.82 (s, 1H), 6.65 (q, J=9.15 Hz, 0.6H), 6.15 (q,
J=8.27 Hz, 0.4H), 3.70-3.76 (m, 2H), 3.10 (t, J=6.68 Hz, 2H), 2.76-
2.87 (m, 3H), 2.50-2.54 (m, 3H), 1.94-1.99 (m, 2H). m/z : 521
[M+H]*

N-[(1S)-1-(4-{d-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-V,5-dimethyl-1,3-thiazole-4-carboxamide

Procedure 2 | Intermediate 117 ] Yield: 55%

EXAMPLES 45 CPD0019354

"H NMR (600 MHz, DMSO-ds) 2 conformer (80/20): & ppm 8.31 (s,
1H), 7.23-7.41 (m, 4H), 6.82 (s, 1H), 6.42-6.54 (m, 1H), 3.68-3.75
(m, 2H), 3.10 (t, J=6.68 Hz, 2H), 3.02 (s, 2.4H), 2.63-2.68 (brs,
0.6H), 2.28-2.37 (br s, 0.2H), 2.00-2.07 (m, 0.8H), 1.93-1.99 (m,
2H), 0.80-0.88 (m, 4H). m/z : 464 [M+H]*

N-[(15)-1 -(4;-{4-ch|oro-2,3,7,1 0-tet
trifluoroethyl]-N-methylcyclopropan

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

ecarboxamide

EXAMPLES 46 CPD0019344

Procedure 1d ‘ Intermediate 117 ‘ Yield : 28%

N

"H NMR (500 MHz, DMSO-de) 6 ppm 8.32 (s, 1H), 7.85 (s, 1H), 7.47
(br s, 1H), 7.42 (d, J=8.56 Hz, 2H), 7.29 (d, J=8.56 Hz, 2H), 6.83 (s,
1H), 6.47-6.61 (m, 1H), 3.71-3.76 (m, 5H), 3.10 (t, J=6.72 Hz, 2H),
3.04 (s, 3H), 1.93-1.99 (m, 2H). m/z : 504 [M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet
trifluoroethyl]-V,1-dimethyl-1H-imid

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

azole-5-carboxamide

EXAMPLES 47 CPD0019482

Procedure 4a-b ‘ Intermediate 117 ‘ Yield : 25%

E
F-——F O
N,
_<§( S -
Ch= AL _ | !
N~ ‘N ]

H NMR (500 MHz, DMSO-ds)  ppm 8.30 (s, 1H), 7.44 — 7.20 (m,
4H), 6.82 (s, 1H), 6.51 (q, J = 9.4 Hz, 1H), 3.75 — 3.65 (m, 2H), 3.10
(t, J = 6.7 Hz, 2H), 2.89 (s, 3H), 2.87 — 2.83 (m, 1H), 2.79 — 2.57 (m,
4H), 2.06 - 1.61 (m, 6H). m/z : 524 [M+H[*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

trifluoroethyl]-N-methylthiane-4-carl

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

boxamide

Procedure 1d | Intermediate 117 | Yield :42%

EXAMPLES 48 CPD0021569

"H NMR (500 MHz, DMSO-ds) d ppm 8.69 (s, 1H), 8.17 (d, J = 2.0
Hz, 1H), 0.00 (dd, J = 8.6, 2.0 Hz, 1H), 7.24 (d, J = 8.8 Hz, 1H), 6.55
-6.48 (m, 1H),6.47 (d, J = 5.1 Hz, 1H), 4.02 - 3.92 (m, 2H), 3.29 —
3.02 (m, 7H), 2.96 (s, 3H), 2.14 — 1.93 (m, 6H) m/z : 508 [M+H]*
Mixture of dias in proportion 1/1

N
N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet
trifluoroethyl]-N-methyloxane-2-ca

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
rboxamide

Procedure 1c | Intermediate 117 | Yield : 30%

EXAMPLES 49 CPD0021572
F

Cl-

"H NMR (500 MHz, DMSO-ds) d ppm 8.30 (s, 1 H), 7.15-7.48 (m, 4
H), 6.82 (s, 1 H), 6.48 (brdd, J =9.2,2.6 Hz, 1 H), 3.78 - 3.97 (m, 2
H), 3.66 - 3.76 (m, 2 H), 3.32-3.46 (m, 2 H), 3.10 (t, J =6.7 Hz, 2
H),2.93-3.02 (m, 1 H), 2.92 (s, 3 H), 1.41 -2.10 (m, 6 H). m/z : 508
[M+H]* Mixture of dias in proportion 1/1
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N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet
trifluoroethyl]-N-methyloxane-3-ca

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
rboxamide

Procedure 1c | Intermediate 117 | Yield : 10%

EXAMPLES 50 CPD0021574
F

FoF 0
~ ,N;\
(T 20
| .0

"H NMR (500 MHz, DMSO-ds) 0 ppm 8.30 (s, 1 H), 7.18 - 7.42 (m, 4
H), 6.82 (s, 1 H), 6.53 (q, J = 9.4 Hz, 1 H), 3.80 - 3.94 (m, 2 H), 3.66
-3.76 (m, 2 H), 3.39 (qd, J = 11.7, 2.4 Hz, 2 H), 3.10 (t, J = 6.7 Hz, 2
H), 3.01 (brs, 1 H), 2.92 (s, 3 H), 1.92 - 2.04 (m, 2 H), 1.43 - 1.77
(M, 4 H). m/z : 508 [M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet
trifluoroethyl]-N-methyloxane-4-ca

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
rboxamide

EXAMPLES 51 CPD0021568

Procedure 1c ‘ Intermediate 117 ‘ Yield : 33%

F
FyF 0
N,

H NMR (500 MHz, DMSO-ds) 8 ppm 8.31 (d, J = 1.0 Hz, 1H), 7.29-
7.39 (m, 2H), 7.19-7.29 (m, 2H), 6.82 (s, 1H), 6.52 (q, J = 9.2 Hz,
1H), 3.85-4.04 (m, 1H), 3.60-3.82 (m, 5H), 3.45-3.56 (m, 1H), 3.10
(t, J =6.6 Hz, 2H), 2.90 (d, J = 2.7 Hz, 3H), 1.86-2.26 (m, 4H). m/z :
494 [M+H]* Mixture of dias in proportion 1/1

N-[(1S)-1-(4-{d-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-V-methyloxolane-3-carboxamide

EXAMPLES 52 CPD0021570

Procedure 1c | Intermediate 117 | Yield : 50%

£
F-—y—F Q
N
= .. 0
~ N N
NN !

"H NMR (500 MHz, DMSO-ds) 8 ppm 8.31 (d, J =3.91 Hz, 1H), 7.18-
7.51 (m, 4H), 6.82 (s, 1H), 6.41-6.49 (m, 1H), 4.78-4.91 (m, 1H),
3.75-3.86 (m, 2H), 3.72 (br s, 2H), 3.10 (t, J = 6.72 Hz, 2H), 2.90 (d,
J =293 Hz, 3H), 1.70-2.31 (m, 6H). m/z : 494 [M+H]* Mixture of dias
in proportion 55/45

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-V-methyloxolane-2-carboxamide

EXAMPLES 53 CPD0021571

Procedure 1c ‘ Intermediate 117 ‘ Yield : 8%

i
F-—4—F O
=« |
" u P
o” o

"H NMR (600 MHz, DMSO-ds) & ppm 8.30 (d, J = 2.3 Hz, 1H), 7.24-
7.36 (m, 4H), 6.82 (s, 1H), 6.41-6.49 (m, 1H), 3.71 (br dd, J = 6.3,
4.1 Hz, 2H), 3.15-3.28 (m, 4H), 3.10 (t, J = 6.6 Hz, 2H), 3.02-3.08 (m,
1H), 2.90-2.94 (m, 3H), 2.03-2.12 (m, 1H), 1.79-1.99 (m, 4H), 1.50-
1.62 (m, 1H). m/z : 555 [M+H]*

Mixture of dias in proportion 55/45

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-N-methyl-1,1-dioxo-1Ae-thiane-3-carboxamide

EXAMPLES 54 CPD0022134

Procedure 1e ‘ Intermediate 117 ‘ Yield : 8%

F
F-4F 0
SN N 0
e i 53
N A o

TH NMR (600 MHz, DMSO-de) 6 ppm 8.31 (s, 1H), 7.23-7.34 (m, 4H),
6.82 (s, 1H), 6.47 (q, J = 9.2 Hz, 1H), 3.79-3.86 (m, 1H), 3.78-4.06
(m, 1H), 3.69-3.75 (m, 2H), 3.44-3.51 (m, 1H), 3.22-3.29 (m, 1H),
3.08-3.20 (m, 4H), 2.93 (s, 2H), 2.33-2.41 (M, 1H), 2.06-2.17 (m, 1H),
1.93-1.99 (m, 2H). m/z : 541 [M+H]*

(3rel-R)-N-[(1S)-1-(4-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1,1-dioxo-1A®-thiolane-3-carboxamide

EXAMPLES 55 CPD0022135

Procedure 1e ‘ Intermediate 117 ‘ Yield : 6%

E
F-—F O
n Bl
= = N ey
o\ i S3
NP ! o

"H NMR (600 MHz, DMSO-ds) 0 ppm 8.29-8.32 (m, 1H), 7.22-7.45
(m, 4H), 6.82 (s, 1H), 6.49 (q, J = 9.1 Hz, 1H), 3.78-4.09 (m, 1H),
3.68-3.74 (m, 2H), 3.31-3.38 (M, 1H), 3.21-3.28 (M, 2H), 3.05-3.17
(m, 3H), 2.94 (s, 3H), 2.42-2.48 (m, 1H), 1.94-2.11 (m, 3H). m/z : 541
[M+H]*

(3rel-S)-N-[(1S)-1-(d-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1,1-dioxo-1A®-thiolane-3-carboxamide

EXAMPLES 56 CPD0021575

‘ Procedure 1c Intermediate 117 Yield : 20%
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F
F-—4—F Q
N,
S ‘N
C"’_<\!/ | 520
TN N N
by o

TH NMR (600 MHz, DMSO-ds) 6 ppm 8.30 (s, 1 H), 7.35 (d, J = 8.7
Hz, 2 H), 7.25 (d, J = 8.7 Hz, 2 H), 6.82 (s, 1 H), 6.42 - 6.50 (m, 1 H),
4.25-4.63 (m, 4 H),3.87 (s, 1H),3.65-3.79 (m, 2H),3.10 (t, J =
6.7 Hz, 2 H), 2.84 (s, 3 H), 1.89 - 2.02 (m, 2 H). m/z : 527 [M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%fltrideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-N-methyl-1,1-dioxo-1AS-thietane-3-carboxamide

EXAMPLES 57 CPD0073083

Procedure 3b ‘ Intermediate 117 ‘ Yield : 22%

F
FfF 0
" ¢
0|~<§\/\&4 'T \
NN -0

"H NMR (500 MHz, DMSO-de) 6 ppm 8.30 (s, 1H), 7.31-7.38 (m, 2H),
7.23-7.29 (m, 2H), 6.82 (s, 1H), 5.62-6.63 (M, 1H), 4.61-4.82 (m, 4H),
431 (ddd, J = 856, 6.9, 1.8 Hz, 1H), 3.71 (dt, J = 4.9, 2.7 Hz, 2H),
3.10 (t, J = 6.7 Hz, 2H), 2.65 (s, 3H), 1.91-2.02 (m, 2H). m/z : 480
[M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-N-methyloxetane-3-carboxamide

EXAMPLES 58 CPD0021746

Procedure 3a [ Intermediate Example 151 | Yield : 44%

. ey F o (\N/

H NMR (600 MHz, DMSO-ds) © ppm 8.40 — 8.23 (m, 1H), 7.51 —
7.21 (m, 4H), 6.81 (s, 1H), 6.53 — 6.32 (m, 1H), 3.77 — 3.66 (M, 2H),
3.36 — 3.31 (M, 1H), 3.27 — 3.21 (m, 1H), 3.14 — 3.06 (M, 2H), 2.92
(s, 3H), 2.49 — 2.15 (m, 8H), 2.14 (s, 3H), 2.01 — 1.90 (m, 2H). m/z;
536 [M+H]*

N-[(1S)-1-(4-{d-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-N-methyl-2-(4-methylpiperazin-1-yl)acetamide

EXAMPLES 59 CPD0021874

Procedure 3a | Intermediate 117 | Yield 36%

F
Fo—F 0 -0
SN /w
N w

"H NMR (600 MHz, DMSO-ds) 8 ppm 8.30 (s, 1H), 7.29-7.41 (m, 2H),
7.24-7.29 (m, 2H), 6.82 (s, 1H), 5.98-6.59 (m, 1H), 3.85 (ddd, = 8.3,
6.5, 5.0 Hz, 1H), 3.68-3.76 (m, 3H), 3.63 (q, = 7.6 Hz, 1H), 3.24-3.29
(m, 1H), 3.10 (t, J = 6.7 Hz, 2H), 2.86 (s, 3H), 2.53-2.69 (m, 3H),
1.99-2.10 (m, 1H), 1.92-1.99 (m, 2H), 1.46-1.55 (m, 1H). m/z : 508
[M+H]* Mixture of diastereomers in proportion 1/1

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-N-methyl-2-(oxolan-3-yl)acetamide

EXAMPLES 60 CPD0021934

Procedure 3a | Intermediate 117 | Yield : 28%

£ o
Fy—F o Og-
~ " : )\/Q
N -

"H NMR (500 MHz, DMSO-ds) d ppm 8.36 —8.22 (m, J = 3.2 Hz, 1H),
7.38 — 7.30 (m, 2H), 7.29 — 7.21 (m, 2H), 6.82 (s, 1H), 6.55 — 6.41
(m, 1H), 3.81 - 3.63 (m, 2H), 3.52 — 3.42 (m, 1H), 3.18 — 3.04 (m,
3H), 3.04 —2.92 (m, 2H), 2.91 — 2.85 (m, 3H), 2.84 — 2.74 (m, 1H),
2.46 -2.33 (m, 1H), 2.12-2.03 (m, 1H), 2.02 - 1.92 (m, 3H), 1.82 —
1.70 (m, 1H). m/z : 556 [M+H]* Mixture of dias 1/1 ratio

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet
trifluoroethyl]-2-(1,1-dioxo-1A-thio

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
lan-2-yl)-N-methylacetamide

EXAMPLES 61 CPD0072799

Procedure 3d Intermediate 117 Yield 27%

3

A - A

ol T N °
NN » I

"H NMR (500 MHz, DMSO-de) 6 ppm 8.30 (s, 1H), 7.32 (s, 2H), 7.27
(s, 2H), 6.82 (s, 1H), 6.57 — 5.95 (m, 1H), 3.81 — 3.61 (m, 2H), 3.30
—3.24 (m, 1H), 3.23 — 3.15 (m, 1H), 3.10 (brt, J = 6.7 Hz, 3H), 2.87
—2.79 (M, 3H), 2.79 — 2.62 (M, 4H), 2.38 — 2.25 (m, 1H), 2.02 - 1.90
(m, 2H), 1.89 — 1.69 (M, 1H).m/z : 556 [M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet
trifluoroethyl]-2-[(3rel-S)-1,1-dioxo

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
-1A%-thiolan-3-yl]-N-methylacetamide

EXAMPLES 62 CPD0072800

Procedure 3d ‘ Intermediate 117 ‘ Yield 28%

3

P o o

o N\E/LN *n:r ' o
Nz i

TH NMR (500 MHz, DMSO-ds) 6 ppm 8.30 (s, 1H), 7.40 — 7.31 (m,
2H), 7.29 — 7.21 (m, 2H), 6.82 (s, 1H), 6.04 (br d, J = 7.8 Hz, 1H),
3.79 — 3.63 (M, 2H), 3.29 — 3.15 (m, 2H), 3.14 — 3.02 (M, 3H), 2.85
(s, 3H), 2.75 (br s, 4H), 2.38 — 2.24 (m, 1H), 2.06 — 1.91 (m, 2H),
1.89 — 1.71 (m, 1H). m/z : 556 [M+H]*
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N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-2-[(3rel-R)-1,1-dioxo-1A°-thiolan-3-yl]-N-methylacetamide

Procedure 3a__ | Intermediate 117 | Yield : 69%

EXAMPLES 63 CPD0072798
F

H o
F-—4—F O i
b ~'Stas,
o AT
N2 i
N W

"H NMR (500 MHz, DMSO-de) 6 ppm 8.30 (s, 1H), 7.18-7.49 (m, 4H),
6.82 (s, 1H), 5.91-6.54 (m, 1H), 4.19-4.36 (m, 2H), 3.79-3.98 (m, 2H),
3.67-3.76 (M, 2H), 3.10 (t, J = 6.6 Hz, 2H), 2.96 (dd, J = 7.2, 2.6 Hz,
2H), 2.85 (s, 3H), 2.77-2.83 (m, 1H), 1.87-2.02 (m, 2H). m/z : 541
[M+H]"

N-[(1S)-1-(4-{d-chloro-2,3,7,10-tet

trifluoroethyl]-2-(1,1-dioxo-1A-thie

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
tan-3-yl)-N-methylacetamide

EXAMPLES 64 CPD0072801

Procedure 3b | Intermediate 117 | Yield 41%

3
F-—g—F O
c"‘<\4‘l/ | i
TN N 550
o

"H NMR (600 MHz, DMSO-ds) 6 ppm 8.29-8.32 (m, 1H), 7.22-7.47
(m, 4H), 6.82 (s, 1H), 6.31-6.50 (m, 1H), 3.71 (brd, J = 3.2 Hz, 2H),
3.52-3.62 (M, 2H), 2.95-3.12 (M, 7H), 2.44 (t, J = 3.9 Hz, 1H), 2.14-
2.22 (m, 2H), 1.93-1.99 (m, 2H). m/z : 554 [M+H]*

N-[(1S)-1-(4-{d-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-N-methyl-3,3-dioxo-3A°-thiabicyclo[3.1.0]hexane-6-carboxamide

EXAMPLES 65 CPD0072937

Procedure 3a | Intermediate 117 | Yield : 34%

F
F-——F 0
N
~ o
cp{r X N
] i \
Z N 50
W
o

TH NMR (600 MHz, DMSO-ds) d ppm 8.30 (s, 1H), 7.1-7.5 (m, 4H),
6.8-6.9 (m, 1H), 6.4-6.6 (m, 1H), 4.2-4.4 (m, 2H), 4.1-4.2 (m, 2H),
3.7-3.8 (m, 2H), 3.49 (quin, 1H, J = 8.5 Hz), 3.09 (t, 2H, J = 6.7 Hz),
2.76 (s, 3H), 2.4-2.6 (m, 4H), 1.9-2.0 (M, 2H). m/z : 568 [M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%f]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-N-methyl-2,2-dioxo-2A°-thiaspiro[3.3]heptane-6-carboxamide

EXAMPLES 66 CPD0072938

Procedure 3b [ Intermediate 117 | Yield : 48%

o

F
FyFo
= X N
c»—(\r
‘\N-'"\ér I

"H NMR (600 MHz, DMSO-ds) d ppm 8.29 (s, 1H), 7.1-7.4 (m, 4H),
6.82 (s, 1H), 6.51 (g, 1H, J = 9.2 Hz), 3.71 (br dd, 2H, J = 3.7, 6.8
Hz), 3.10 (s, 5H), 2.96 (s, 3H), 2.3-2.4 (m, 2H), 1.9-2.2 (m, 8H). m/z :
582 [M+H]*

(1R,3R,5S)-N-[(1S)-1-(4-{4-chloro

-2,3,7,10-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-8,8-dioxo-8Ae-thiabicyclo[3.2.1]Joctane-3-carboxamide

EXAMPLES 67 CPD0073085

Procedure 3a Intermediate 117 ‘ Yield : 88%

E
F-y—F O ,/\
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TH NMR (600 MHz, DMSO-ds) © ppm 8.36 — 8.17 (m, 1H), 7.33 (s,
2H), 7.26 (d, J = 8.7 Hz, 2H), 6.82 (s, 1H), 6.49 — 5.92 (m, 1H), 4.08
(s, 2H), 3.83 — 3.63 (m, 2H), 3.38 — 3.31 (m, 2H), 3.21 (t, J = 7.6 Hz,
2H), 3.14 — 3.03 (m, 2H), 2.87 (s, 3H), 2.33 — 2.23 (m, 2H), 2.02 -
1.89 (m, 2H).m/z : 557 [M+H]*

N-[(1S)-1-(4-{d-chloro-2,3,7,10-tet

trifluoroethyl]-2-(1,1-dioxo-1A%,2-th

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
iazolidin-2-yl)-N-methylacetamide

EXAMPLES 68 CPD0073087

Procedure 3a Intermediate 117 | Yield : 69%
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TH NMR (500 MHz, DMSO-dé) 6 ppm 8.30 (s, 1H), 7.35 (s, 2H), 7.31
—7.22 (m, 2H), 6.83 (s, 1H), 6.47 — 6.18 (m, 1H), 4.46 — 4.35 (m,
2H), 3.79 — 3.65 (m, 4H), 3.51 — 3.41 (m, 2H), 3.16 — 3.04 (m, 2H),
2.77 (s, 3H), 2.05 — 1.77 (m, 2H).m/z : 555 [M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%fltrideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-N-methyl-2,2-dioxo-2A°-thia-1-azabicyclo[2.1.1]hexane-4-carboxamide

EXAMPLES 69 CPD0073088

Procedure 3b Intermediate 117 ‘ Yield : 81%

F o
=~ N
. (:‘./{B !
N N

TH NMR (600 MHz, DMSO-de) 6 ppm 8.30 (s, 1H), 7.1-7.5 (m, 4H),
6.82 (s, 1H), 6.52 (q, 1H, J = 9.4 Hz), 3.6-3.8 (m, 2H), 3.1-3.2 (m,
4H), 3.0-3.1 (m, 2H), 2.86 (s, 3H), 2.50 (td, 2H, J = 1.8, 3.7 Hz), 2.1-
2.3 (m, 1H), 1.9-2.1 (m, 4H), 1.6-1.8 (m, 2H).m/z : 570 [M+H]*
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N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-2-(1,1-dioxo-1AS-thian-4-yl)-N\-methylacetamide

Procedure 3b | Intermediate 117 | Yield: Quant.

EXAMPLES 70 CPD0073089

Fdr o
N,
crﬁ \& /@j \T*Cl
N \Nn AN
B/

"H NMR (600 MHz, DMSO-ds) d ppm 8.30 (s, 1H), 7.2-7.5 (m, 4H),
6.82 (s, 1H), 6.4-6.6 (m, 1H), 4.37 (br d, 1H, J=13.1 Hz), 3.83 (br dd,
1H, J = 3.7, 9.7 Hz), 3.6-3.8 (m, 2H), 3.10 (br t, 3H, J = 6.7 Hz), 3.01
(tt, 1H, J = 3.7, 11.2 Hz), 2.93 (s, 3H), 2.5-2.6 (M, 1H), 1.9-2.1 (m,
5H), 1.6-1.8 (m, 2H), 1.5-1.6 (m, 1H), 1.3-1.4 (m, 1H). m/z : 549
[M+H]*

1-acetyl-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2,2-trifluoroethyl]-N-methylpiperidine-4-carboxamide

EXAMPLES 71 CPD0073141

Procedure 3a-d | Intermediate 117 | Yield : 26%

F
F-g-F O
a. ﬁ X T
et A N
N N ~
o

TH NMR (600 MHz, DMSO-ds) 6 ppm 8.30 (s, 1H), 7.1-7.5 (m, 4H),
6.82 (s, 1H), 6.4-6.6 (m, 1H), 3.6-3.8 (m, 2H), 3.30 (s, 3H), 3.10 t,
2H, J = 6.7 Hz), 2.92 (s, 3H), 2.80 (s, 3H), 2.2-2.4 (m, 2H), 1.7-2.1
(m, 4H). m/z : 535 [M+H]*

(4rel-S)-N-[(1S)-1-(4-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2,2-trifluoroethyl]-V,1-dimethyl-2-oxopiperidine-4-carboxamide

EXAMPLES 72 CPD0073142

Procedure 3a-d ‘ Intermediate 117 ‘ Yield : 32%

"H NMR (600 MHz, DMSO-de) 6 ppm 8.31 (s, 1H), 7.30-7.41 (m, 2H),
7.23-7.30 (m, 2H), 6.82 (s, 1H), 6.14-6.59 (M, 1H), 3.67-3.75 (m, 2H),
3.32-3.39 (m, 2H), 3.20 (dt, J = 12.1, 5.3 Hz, 1H), 3.10 ¢, J = 6.7 Hz,
2H), 2.92 (s, 3H), 2.80 (s, 3H), 2.23-2.42 (m, 2H), 1.92-2.06 (m, 3H),
1.72-1.87 (m, 1H).m/z ; 535 [M+H[*

(4rel-R)-N-[(1S)-1-(4-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2,2-trifluoroethyl]-N,1-dimethyl-2-oxopiperidine-4-carboxamide

EXAMPLES 73 CPD0073143

Procedure 3b -d | Intermediate 136 ‘ Yield : 27%
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N .
c|»~~<T % 'lr N
! - 3
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"H NMR (600 MHz, DMSO-de) 6 ppm 8.31 (s, 1H), 7.21-7.43 (m, 4H),
6.82 (s, 1H), 6.15-6.56 (m, 1H), 3.69-3.74 (m, 2H), 3.56-3.62 (M, 2H),
3.32-3.43 (m, 2H), 3.25-3.30 (m, 1H), 3.10 (t, J = 6.7 Hz, 2H), 2.92
(s, 6H), 2.14-2.21 (m, 1H), 1.94-2.07 (m, 3H). m/z : 571 [M+H]*

(3rel-S)-N-[(1S)-1-(4-{4-chloro-2,3
yl}phenyl)-2,2,2-trifluoroethyl]-1-m:

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-
ethanesulfonyl-N-methylpyrrolidine-3-carboxamide

EXAMPLES 74 CPD0073144

Procedure 3b-d Intermediate 136 | Yield : 26%

o
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o
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"H NMR (600 MHz, DMSO-de) 6 ppm 8.30 (5, 1H), 7.24-7.41 (m, 4H),
6.82 (s, 1H), 6.17-6.56 (m, 1H), 3.69-3.74 (m, 2H), 3.59 (quin, J = 7.3
Hz, 1H), 3.46-3.51 (m, 1H), 3.31-3.43 (m, 2H), 3.24-3.29 (M, 1H),
3.10 (t, J = 6.7 Hz, 2H), 2.91-2.96 (m, 6H), 2.20-2.30 (m, 1H), 1.90-
2.02 (m, 3H) m/z : 571 [M+H]*

(3rel-R)-N-[(1S)-1-(4-{4-chloro-2,3
yl}phenyl)-2,2,2-trifluoroethyl]-1-m

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-
ethanesulfonyl-N-methylpyrrolidine-3-carboxamide

EXAMPLES 75 CPD0073188

Procedure 3b-d Intermediate 136 Yield : 34%

"H NMR (600 MHz, DMSO-ds) 6 ppm 8.31 (s, 1H), 7.34 — 7.29 (m,
2H), 7.28 — 7.24 (m, 2H), 6.82 (s, 1H), 6.60 — 6.14 (m, 1H), 3.80 —
3.63 (m, 3H), 3.61 — 3.38 (m, 3H), 3.37 — 3.31 (m, 1H), 3.10 ¢t, J =
6.7 Hz, 2H), 2.93 (d, J = 9.4 Hz, 3H), 2.18 — 1.84 (m, 7H). m/z : 535
[M+H]*

(3rel-R)-1-acetyl-N-[(15)-1-(4-{4-c

hloro-2,3,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2 2-trifluoroethyl]-N-methylpyrrolidine-3-carboxamide

EXAMPLES 76 CPD0073189

| Procedure 3b-d | Intermediate 136 | Yield : 27%
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"H NMR (600 MHz, DMSO-ds) 6 ppm 8.21-8.39 (m, 1H), 7.19-7.46
(m, 4H), 6.73-6.93 (m, 1H), 6.17-6.56 (M, 1H), 3.70-3.76 (M, 2H),
3.36-3.69 (m, 5H), 3.06-3.14 (M, 2H), 2.88-2.98 (M, 3H), 2.11-2.27
(m, 1H), 1.79-2.05 (m, 6H)

miz : 535 [M+H]*

(3rel-S)-1-acetyl-N-[(1S)-1-(4-{4-ch

loro-2,3,7,10-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2 2-trifluoroethyl]-N-methylpyrrolidine-3-carboxamide

EXAMPLES 77 CPD0073196

Procedure 3b-d Intermediate 117 ‘ Yield : 21%
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"H NMR (600 MHz, DMSO-de) 6 ppm 8.30 (s, 1H), 7.24-7.39 (m, 4H),
6.82 (s, 1H), 6.22-6.56 (m, 1H), 3.68-3.75 (M, 2H), 3.43-3.58 (m, 1H),
3.31-3.35 (M, 2H), 3.10 (t, J = 6.7 Hz, 2H), 2.95 (s, 3H), 2.83 (s, 1H),
2.81 (s, 2H), 2.30-2.38 (M, 1H), 2.20-2.26 (M, 1H), 1.92-1.99 (m, 3H),
1.78-1.89 (m, 1H)
m/z : 535 [M+H]*

(3rel-S)-N-[(1S)-1-(4-{4-chloro-2,3,

7,10-tetraazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2,2-trifluoroethyl]-/N,1-dimethyl-6-oxopiperidine-3-carboxamide

EXAMPLES 78 CPD0073197

Procedure 3b-d | Intermediate 117 | Yield : 13%
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"H NMR (600 MHz, DMSO-de) 0 ppm 8.30 (5, 1H), 7.24-7.41 (m, 4H),
6.82 (s, 1H), 6.25-6.58 (M, 1H), 3.68-3.75 (M, 2H), 3.38-3.46 (M, 2H),
3.31-3.35 (m, 1H), 3.10 (t, J = 6.7 Hz, 2H), 2.95 (s, 3H), 2.78-2.84
(m, 3H), 2.22-2.38 (m, 2H), 1.93-1.98 (m, 2H), 1.77-1.91 (m, 2H)
miz : 535 [M+H]*

(3rel-R)-N-[(1S)-1-(4-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2,2-trifluoroethyl]-N,1-dimethyl-6-oxopiperidine-3-carboxamide

EXAMPLES 79 CPD0073237

Procedure 3a ‘ Intermediate 117 and 226 ‘ Yield : 96%

o
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"H NMR (600 MHz, DMSO-de) 6 ppm 8.30-8.33 (m, 1H), 7.22-7 47
(m, 4H), 6.82 (s, 1H), 6.14-6.41 (m, 1H), 5.03-5.06 (m, 2H), 4.58 (d,
J =3.4 Hz, 1H), 3.69-3.76 (m, 2H), 3.10 (t, J = 6.7 Hz, 2H), 2.98 (s,
3H), 2.51-2.52 (m, 1H), 1.92-1.99 (m, 2H). m/z : 537 [M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet
trifluoroethyl]-2-(2,4-dioxo-1,3-0xa

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
zolidin-3-yl)-N-methylacetamide

EXAMPLES 80 CPD0073238

Procedure 3b | Intermediate 117 | Yield : 79%

TR, @I oy

"H NMR (600 MHz, DMSO-de) & ppm 8.29-8.31 (m, 1H), 7.19-7 .44
(m, 4H), 6.81-6.83 (m, 1H), 5.75-6.57 (m, 1H), 3.96-4.15 (m, 4H),
3.88-3.94 (m, 1H), 3.68-3.75 (m, 2H), 3.10 (t, J = 6.7 Hz, 2H), 2.99-
3.02 (m, 3H), 2.71-2.76 (m, 3H), 1.93-1.99 (m, 2H).m/z : 557 [M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

trifluoroethyl]-1-methanesulfonyl-N-methylazetidine-3-carboxamide

EXAMPLES 81 CPD0073243

Procedure 3a ‘ Intermediate 117 ‘ Yield : 66%

F
F- -F 0 ~o
N :
ﬁ’ X 'N)J\/’N\)
N i
N~

"H NMR (600 MHz, DMSO-ds) 0 ppm 8.30 (s, 1 H), 7.29 - 7.35 (m, 2
H), 7.27 (s, 2 H), 6.82 (s, 1 H), 6.40 - 6.53 (m, 1 H), 3.67 - 3.76 (m, 2
H), 3.49 - 3.65 (m, 4 H), 3.34 - 3.41 (m, 1 H), 3.29 (s, 1 H), 3.10 (t,
J=6.7 Hz, 2 H), 2.92 (s, 3 H), 2.46 (br d, J=2.3 Hz, 4 H), 1.91 - 2.05
(m, 2 H). m/z : 523 [M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet
trifluoroethyl]-NV-methyl-2-(morpho

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
lin-4-yl)acetamide

EXAMPLES 82 CPD0073572

Procedure 3b ‘ Intermediate 117 ‘ Yield : 50%

/\s\
ﬁ@j&

"H NMR (600 MHz, DMSO-de) 6 ppm 8.30 (s, 1H), 7.19-7.50 (m, 4H),
6.82 (s, 1H), 6.03-6.57 (m, 1H), 3.69-3.75 (m, 2H), 3.57-3.68 (m, 2H),
2.93-3.19 (m, 10H), 2.87 (s, 3H), 1.91-2.00 (m, 2H). m/z : 571 [M+H]*
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N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.02]trideca-1(9),3,5, 7-tetraen-10-yl}phenyl)-2,2,2-
trifluoroethyl]-2-(1,1-dioxo-1AS-thiomorpholin-4-yl)-N-methylacetamide

EXAMPLES 83 CPD0073499

Procedure 3b-e ‘ Intermediate 117 ‘ Yield : 13%
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"H NMR (500 MHz, DMSO-ds) 0 ppm 8.31 (d, J = 13.4 Hz, 1H), 7.15-
7.54 (m, 4H), 6.82 (d, J = 2.2 Hz, 1H), 6.07-6.64 (m, 1H), 4.17-4.49
(m, 1H), 3.61-3.85 (m, 3H), 2.99-3.26 (m, 3H), 2.85-2.97 (m, 3H),
2.69-2.77 (m, 1H), 2.54-2.67 (m, 1H), 1.98-2.01 (m, 3H), 1.93-1.98
(m, 2H), 1.32-1.92 (m, 4H)

m/z : 549 [M+H]*

(3rel-R)-1-acetyl-N-[(15)-1-(4-{4-c

hloro-2,3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2 2-trifluoroethyl]-N-methylpiperidine-3-carboxamide

Procedure 3b-e | Intermediate 117 | Yield : 12%

EXAMPLES 84 CPD0073500
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"H NMR (500 MHz, DMSO-de) 6 ppm 8.31 (s, 1H), 7.16-7.56 (m, 4H),
6.82 (s, 1H), 6.11-6.56 (M, 1H), 4.21-4.48 (m, 1H), 3.65-3.86 (m, 3H),
3.10 (t, J = 6.7 Hz, 2H), 2.98-3.06 (m, 1H), 2.92 (d, J = 6.1 Hz, 3H),
2.69-2.77 (m, 1H), 2.54-2.62 (m, 1H), 1.98-2.09 (m, 3H), 1.93-1.98
(m, 2H), 1.76-1.90 (m, 1H), 1.41-1.74 (m, 3H). m/z : 549 [M+H]"

(3rel-S)-1-acetyl-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2 2-trifluoroethyl]-N-methylpiperidine-3-carboxamide

EXAMPLES 85 CPD0073501
F

Procedure 3b | Intermediate 117 | Yield : 43%
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TH NMR (600 MHz, DMSO-de) 6 ppm 8.30 (s, 1H), 7.2-7.5 (m, 4H),
6.8-6.9 (M, 1H), 6.45 (g, 1H, J=9.5 Hz), 3.8-4.0 (m, 1H), 3.7-3.8 (M,
2H), 3.51 (t, 1H, J=8.9 Hz), 3.10 (t, 2H, J=6.7 Hz), 2.9-3.0 (m, 3H),
2.7-2.8 (m, 3H), 2.50 (td, 4H, J=1.8, 3.7 Hz), 1.9-2.0 (m, 2H). m/z :
556 [M+H]*

trans-N-[(1S)-1-(4-{4-chloro-2,3,7,

10-tetraazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-

2,2, 2-trifluoroethyl]-3-methanesulfonyl- N-methylcyclobutane-1-carboxamide

EXAMPLES 86 CPD0073502

Procedure 3b | Intermediate 117 | Yield : 17%
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"H NMR (600 MHz, DMSO-ds) d ppm 8.30 (s, 1H), 7.2-7.5 (m, 4H),
6.82 (s, 1H), 6.49 (br d, 1H, J=9.1 Hz), 3.8-4.0 (m, 1H), 3.6-3.8 (m,
2H), 3.5-3.6 (M, 1H), 3.10 (t, 2H, J=6.7 Hz), 2.9-3.0 (m, 3H), 2.7-2.8
(m, 3H), 2.5-2.7 (m, 4H), 1.9-2.0 (m, 2H)

miz : 556 [M+H]*

cis-N-[(1S)-1-(4-{4-chloro-2,3,7,10

-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-

2,2, 2-trifluoroethyl]-3-methanesulfonyl-N-methylcyclobutane-1-carboxamide

EXAMPLES 87 CPD0073553

Procedure 3b Intermediate 117 ‘ Yield : 23%
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TH NMR (600 MHz, DMSO-de) 6 ppm 8.32 (s, 1H), 7.38 (d, 2H, J =
8.5 Hz), 7.28 (d, 2H, J = 8.8 Hz), 6.82 (s, 1H), 6.50 (brd, 1H, J = 8.7
Hz), 3.6-3.9 (m, 2H), 3.3-3.4 (m, 2H), 3.30 (s, 5H), 3.0-3.2 (m, 2H),
2.6-2.7 (m, 2H), 2.5-2.6 (M, 2H), 1.9-2.0 (m, 2H). m/z ; 581 [M+H[*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet
trifluoroethyl]-4-cyano-N-methyl-1,

raazatricyclo[7.4.0.0%8ltrideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
1-dioxo-1A°-thiane-4-carboxamide

EXAMPLES 88 CPD0073556

Procedure 3b-f | Intermediate 117 | Yield : 38%
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"H NMR (600 MHz, DMSO-de) 0 ppm 8.31 (s, 1H), 7.22-7.43 (m, 4H),
6.82 (s, 1H), 6.11-6.56 (m, 1H), 3.60-3.97 (m, 4H), 3.32-3.47 (m, 1H),
3.10 (t, J = 6.7 Hz, 2H), 2.89 (s, 2H), 2.72 (s, 3H), 2.71 (br s, 1H),
2.51-2.55 (m, 1H), 2.44-2.48 (m, 1H), 1.93-1.99 (m, 2H). m/z : 521
[M+H]*

(3rel-R)-N-[(1S)-1-(4-{4-chloro-2,3

yl}phenyl)-2,2 2-trifluoroethyl]-/V,1-

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-
dimethyl-5-oxopyrrolidine-3-carboxamide

EXAMPLES 89 CPD0073557

‘ Procedure 3b-f Intermediate 117 Yield : 26%
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"H NMR (600 MHz, DMSO-de) 6 ppm 8.30 (s, 1H), 8.11-8.48 (m, 1H),
7.17-7.45 (m, 4H), 6.82 (s, 1H), 6.09-6.56 (M, 1H), 3.63-4.04 (M, 3H),
3.57 (t, J = 9.2 Hz, 1H), 3.43-3.52 (m, 1H), 3.10 (t, J = 6.7 Hz, 2H),
2.89 (s, 2H), 2.70-2.74 (m, 3H), 2.60-2.66 (M, 1H), 2.33-2.44 (m, 1H),
1.93-1.99 (m, 2H)
miz : 521 [M+H]*

(3rel-S)-N-[(1S)-1-(d-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2 2-trifluoroethyl]-/N,1-dimethyl-5-oxopyrrolidine-3-carboxamide

Procedure 3c-e | Intermediate 117 | Yield : 44%

EXAMPLES 90 CPD0073560
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"H NMR (600 MHz, DMSO-de) 6 ppm 8.32 (s, 1H), 7.33 (s, 2H), 7.30
- 7.24 (m, 2H), 6.87 — 6.83 (m, 1H), 6.82 (s, 1H), 6.58 — 6.06 (m,
1H), 4.41 (td, J = 11.0, 2.4 Hz, 1H), 3.82 — 3.65 (m, 2H), 3.18 (dt, J
=13.4, 3.6 Hz, 1H), 3.12 = 3.06 (m, 2H), 3.00 — 2.73 (m, 4H), 2.25 -
2.00 (m, 2H), 1.99 — 1.89 (m, 2H), 1.84 — 1.53 (m, 2H). m/z : 557
[M+H]*

(3rel-R)-N-[(1S)-1-(4-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2,2-trifluoroethyl]-N-methyl-1,1-dioxo-1A®,2-thiazinane-3-carboxamide

EXAMPLES 91 CPD0073568

Procedure 3d Intermediate 117 ‘ Yield : 4%
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H NMR (600 MHz, DMSO-ds) 6 ppm 8.30 (s, 1H), 7.48 (br s, 1H),
7.2-7.4 (M, 4H), 6.82 (s, 1H), 6.50 (q, 1H, J = 9.2 Hz), 3.6-3.8 (M,
2H), 3.1-3.4 (m, 9H), 3.10 (t, 2H, J = 6.7 Hz), 2.94 (s, 3H). m/z : 521
[M+H]*

(3rel-R)-N-[(1S)-1-(4-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-6-oxopiperidine-3-carboxamide

Procedure 3d [ Intermediate 117 | Yield : 4%

EXAMPLES 92 CPD0073569
F

F-—g—F j
"N( s,
RN o,
a7 "
\;‘_,N >N i

TH NMR (600 MHz, DMSO-ds) d ppm 8.30 (s, 1H), 7.4-7.7 (m, 1H),
7.2-7.4 (m, 4H), 6.82 (s, 1H), 6.4-6.6 (m, 1H), 3.6-3.8 (M, 2H), 3.30
(s, 3H), 3.10 (t, 2H, J = 6.7 Hz), 2.94 (s, 3H), 2.1-2.3 (M, 2H), 1.6-2.0
(m, 4H). m/z : 521 [M+H]*

(3rel-S)-N-[(1S)-1-(4-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2,2-trifluoroethyl]-N-methyl-6-oxopiperidine-3-carboxamide

Procedure 3b-e [ Intermediate 117 | Yield : 5%

EXAMPLES 93 CPD0073570
F

"H NMR (600 MHz, DMSO-ds) d ppm 8.30 (s, 1H), 7.37 (d, 2H, J =
8.7 Hz), 7.28 (d, 2H, J = 8.8 Hz), 6.82 (s, 1H), 6.46 (g, 1H,J =9.0
Hz), 5.02 (dd, 1H, J =4.3,9.2 Hz), 4.59 (t, 1H, J = 9.1 Hz), 4.03 (dd,
1H,J=4.2,8.9Hz), 3.6-3.8 (M, 2H), 3.10 (t, 2H, J = 6.7 Hz), 2.86 (s,
3H), 2.76 (s, 3H), 1.9-2.1 (m, 2H). m/z : 523 [M+H]*

(4rel-R)-N-[(1S)-1-(4-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2,2-trifluoroethyl]-/,3-dimethyl-2-0x0-1,3-0xazolidine-4-carboxamide

Procedure 3b-e | Intermediate 117 | Yield : 10%

EXAMPLES 94 CPD0073571
F

"H NMR (600 MHz, DMSO-de) d ppm 8.30 (s, 1H), 7.37 (d, 2H, J =
8.7 Hz), 7.28 (d, 2H, J = 8.8 Hz), 6.82 (s, 1H), 6.46 (q, 1H, J = 9.0
Hz), 5.02 (dd, 1H, J = 4.3, 9.2 Hz), 4.59 (t, 1H, J = 9.1 Hz), 4.03 (dd,
1H, J=4.2, 8.9 Hz), 3.6-3.8 (m, 2H), 3.10 (t, 2H, J = 6.7 Hz), 2.86 (s,
3H), 2.76 (s, 3H), 1.9-2.1 (m, 2H). m/z : 523 [M+H]*

(4rel-S)-N-[(1S)-1-(4-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2,2-trifluoroethyl]-N,3-dimethyl-2-0xo-1,3-oxazolidine-4-carboxamide

EXAMPLES 95 CPD0073691

Procedure 3b | Intermediate 117 | Yield : 47%

n
=
o
N
N

TH NMR (600 MHz, DMSO-de) 6 ppm 8.31 (s, 1H), 7.1-7.5 (m, 4H),
6.7-6.9 (m, 1H), 6.3-6.5 (m, 1H), 5.03 (dd, 1H, J=4.3, 9.2 Hz), 4.49
@, 1H, J=9.0 Hz), 4.10 (dd, 1H, J=4.3, 8.9 Hz), 3.6-3.8 (m, 2H), 3.10
{t, 2H, J=6.7 Hz), 2.86 (s, 3H), 2.75 (s, 3H), 1.9-2.1 (m, 2H). m/z :

565 [M+H]*
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methyl 4-{[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2,2-trifluoroethyl](methyl)carbamoyl}piperidine-1-carboxylate

EXAMPLES 96 CPD0073919 Procedure 3b-e | Intermediate 117 | Yield : 40%
¥ "H NMR (500 MHz, DMSO-ds) & ppm 8.65 — 8.16 (m, 1H), 7.28 (s,
N YTY e 4H), 6.88 — 6.79 (m, 1H), 6.48 (brt, J = 9.2 Hz, 1H), 5.10 — 4.64 (m,
alY \N/J\é"'— 1H), 3.82 — 3.63 (m, 2H), 3.10 (t, J = 6.6 Hz, 2H), 2.90 (d, J = 13.0
\Y H
NNy : | Hz, 3H), 2.66 (d, J = 4.2 Hz, 3H), 2.45 - 2.28 (m, 1H), 2.25 (s, 2H),

1.96 (brs, 2H), 1.82 — 1.68 (m, 1H). m/z : 521 [M+H]*

(2S)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-
2,2, 2-trifluoroethyl]-N, 1-dimethyl-5-oxopyrrolidine-2-carboxamide

EXAMPLES 97 CPD0073920 Procedure 3a-e | Intermediate 117 | Yield : 39%

‘ "H NMR (500 MHz, DMSO-ds) 6 ppm 8.37 — 8.25 (m, 1H), 7.45 —

. Fj:Fj o 7.18 (m, 4H), 6.82 (s, 1H), 6.54 — 6.10 (m, 1H), 4.82 — 4.62 (m, 1H),
SN i ""-é,,ﬁ 3.88—3.61 (M, 2H), 3.15 — 3.04 (M, 2H), 2.95 —2.70 (m, 3H), 2.68 —
RN 2.58 (m, 3H), 2.45 — 2.29 (m, 1H), 2.25 (s, 2H), 2.03 = 1.91 (m, 2H),
1.84 — 1.68 (m, 1H). m/z : 521 [M+H]*

(2R)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0>8]trideca-1(9),3,5, 7-tetraen-10-yl}phenyl)-
2,2 2-trifluoroethyl]-N, 1-dimethyl-5-oxopyrrolidine-2-carboxamide

EXAMPLES 98 CPD0073921 Procedure 3b-d | Intermediate 117 [ Yield : 19%
T TH NMR (600 MHz, DMSO-de) 6 ppm 8.31 (s, 1H), 7.1-7.5 (m, 4H),

N T 40 | .82 (s, 1H), 6.54 (q, 1H, J = 9.4 Hz), 3.6-3.8 (m, 2H), 3.0-3.2 (m,
o (TS i 6H), 2.98 (s, 3H), 2.19 (dd, 1H, J = 5.4, 7.8 Hz), 1.6-2.1 (m, 6H), 1.20
L (brt, 1H, J = 4.8 Hz), 0.99 (dd, 1H, J = 4.2, 7.7 Hz). m/z : 582 [M+H]*

(1rel-R)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%®]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2,2-trifluoroethyl]-N-methyl-6,6-dioxo-6A°-thiaspiro[2.5]octane-1-carboxamide

EXAMPLES 99 CPD0073922 Procedure 3b-d ‘ Intermediate 117 ‘ Yield : 36%

TH NMR (600 MHz, DMSO-dg) 6 ppm 8.1-8.4 (m, 1H), 7.35 (d, 2H,

. 1 VC J=85Hz), 7.27 (d, 2H, J = 8.7 Hz), 6.82 (s, 1H), 6.50 (q, 1H, J =

(ﬁ’% W 9.3 Hz), 3.6-3.8 (m, 2H), 3.1-3.2 (m, 5H), 3.01 (s, 3H), 2.21 (dd, 1H,

Wt S J =56, 78 Hz), 1.6-2.1 (m, 7H), 1.20 (t, 1H, J = 4.8 Hz), 0.97 (dd,
1H, J = 4.3, 7.8 Hz). m/z : 582 [M+H]*

(1rel-S)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2,2-trifluoroethyl]-N-methyl-6,6-dioxo-6A°-thiaspiro[2.5]octane-1-carboxamide

EXAMPLES 100 CPD0073968 Procedure 3d ‘ Intermediate 117 ‘ Yield : 3%

HNMR (600 MHz, DMSO-ds) d ppm 8.31 (s, 1H), 7.50 — 7.12 (m,

. il 4H), 6.82 (s, 1H), 6.58 — 5.96 (m, 1H), 3.81 — 3.66 (M, 3H), 3.62 —
a _ﬁ N N‘Kg 3.51 (m, 1H), 3.47 - 3.40 (m, 1H), 3.29 - 3.21 (m, 1H), 3.10 (s, 2H),
[ R ! s« | 3.02(d, J=12.6 Hz, 1H), 2.85 (s, 3H), 2.04 - 1.91 (m, 2H), 0.87 -
H 70
o

0.54 (m, 4H). m/z ; 568 [M+H[*

(7rel-R)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%C]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2,2-trifluoroethyl]-N-methyl-5,5-dioxo-5A%-thiaspiro[2.4]heptane-7-carboxamide

EXAMPLES 101 CPD0073969 Procedure : 3d | Intermediate 117 | Yield : 11%

"HNMR (600 MHz, DMSO-ds) d ppm 8.29 (s, 1H), 7.32 (s, 2H), 7.25

N /Ejjjj (d, J = 8.8 Hz, 2H), 6.82 (s, 1H), 6.55 —6.15 (m, 1H), 3.82 - 3.75 (m,
e dh N (z 1H), 3.74 — 3.67 (m, 2H), 3.50 — 3.41 (m, 1H), 3.39 — 3.33 (m, 2H),
Wt ! <. | 3.09 (s, 3H), 2.85 (s, 3H), 2.02 — 1.88 (m, 2H), 0.89 — 0.58 (M, 4H).
E; 6 ° | miz: 568 [M+H]*

(7rel-S)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%f]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-5,5-dioxo-5A%-thiaspiro[2.4]heptane-7-carboxamide

EXAMPLES 102 CPD0073974 ‘ Procedure : 3b-d | Intermediate 117 Yield : 2%
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&Qi*é*

THNMR (500 MHz, DMSO-de) 0 ppm 8.31 (s, 1H), 7.36 (d, J = 8.6
Hz, 2H), 7.28 (d, J = 8.8 Hz, 2H), 6.82 (s, 1H), 6.49 (q, J = 9.2 Hz,
1H), 4.50-4.61 (m, 4H), 4.41 (dd, J = 9.7, 4.3 Hz, 1H), 3.80 (d, J =
13.0 Hz, 1H), 3.72 (dt, J = 5.0, 2.8 Hz, 2H), 3.62-3.72 (m, 2H), 3.16
(dd, J = 14.2, 4.4 Hz, 1H), 3.10 (t, J = 6.7 Hz, 2H), 2.96 (s, 3H), 1.92-
2.00 (m, 2H). m/z ; 584 [M+H]*

(8rel-R)-N-[(1S)-1-(4-{4-chloro-2,3

,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-6,6-dioxo-2-0xa-6A°-thiaspiro[3.4]octane-8-carboxamide

EXAMPLES 103 CPD0073975

Procedure : 3b-d ‘ Intermediate 117 ‘ Yield : 3%

F
F—4—F O ey
SUZN \N,J'L:,,4, 0
Ch-—, H SN
“.,.-M P | - No
N

H NMR (500 MHz, DMSO-ds) © ppm 8.36 — 8.27 (m, 1H), 7.40 —
7.30 (m, 2H), 7.27 (d, J = 8.8 Hz, 2H), 6.82 (s, 1H), 6.50 (q, J = 9.0
Hz, 1H), 4.72 — 4.46 (m, 4H), 4.43 — 4.30 (m, 1H), 3.84 — 3.63 (m,
4H), 3.61 — 3.52 (m, 1H), 3.27 — 3.19 (m, 1H), 3.10 (s, 2H), 3.02 -
2.75 (m, 3H), 2.01 — 1.88 (m, 2H). m/z : 584 [M+H]*

(8rel-S)-N-[(1S)-1-(4-{4-chloro-2,3,

7,10-tetraazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2,2-trifluoroethyl]-N-methyl-6,6-dioxo-2-0xa-6A°-thiaspiro[3.4]Joctane-8-carboxamide

EXAMPLES 104 CPD0074050

Procedure : 3¢ ‘ Intermediate 118 Yield : 51%

.
FdF 0
AN, . i
<,
N "~

H NMR (500 MHz, DMSO-ds) 6 ppm 8.30 (s, 1H), 7.19-7.40 (m,
4H), 6.47-6.56 (m, 1H), 6.43 (d, J = 5.1 Hz, 1H), 4.31-4.45 (m, 1H),
3.79-3.89 (m, 1H), 3.64-3.77 (m, 2H), 2.96-3.23 (M, 4H), 2.93 (s, 2H),
2.54-2.69 (m, 2H), 2.00 (s, 3H), 1.88-1.98 (M, 2H), 1.29-1.84 (m, 4H).
m/z : 533 [M+H]*

o
1-acetyl-N-methyl-N-[(1S)-2,2,2-tri

ifluoro-1-(4-{4-fluoro-2,3,7,10-tetraazatricyclo[7.4.0.0%8]trideca-

1(9),3,5,7-tetraen-10-yl}phenyl)ethyl]piperidine-4-carboxamide

Procedure 3b | Intermediate 123 | Yield: 24%

EXAMPLES 105 CPD0021750

"H NMR (500 MHz, DMSO-ds) 6 ppm 8.11 (d, J = 1.2 Hz, 1H), 7.38
(t, J =86 Hz, 1H), 7.29 (brd, J = 12.7 Hz, 1H), 7.19 (brd, J = 8.6
Hz, 1H), 6.80 (s, 1H), 6.17-6.60 (m, 1H), 3.57-3.66 (m, 2H), 3.07-
3.29 (m, 7H), 2.96 (s, 3H), 1.95-2.19 (m, 6H).m/z: 574 [M+H]*

N-[(15)-1-(4-{4-chioro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}-3-

fluorophenyl)-2,2,2-trifluoroethyl]- N-methyl-1,1-dioxo- 1A®-thiane-4-carboxamide

Procedure: 3b [ Intermediate 124 | Yield: 52%

EXAMPLES 106 CPD0072808

TH NMR (500 MHz, DMSO-ds) © ppm 8.30 (s, 1H), 7.43 (br d, J =
8.3 Hz, 1H), 7.14 (d, J = 2.2 Hz, 1H), 7.1 (dd, J = 8.6, 2.4 Hz, 1H),
6.82 (s, 1H), 6.51 (q, J = 9.1 Hz, 1H), 3.64-3.77 (m, 2H), 3.06-3.28
(m, 7H), 2.83 (s, 3H), 2.09 (s, 3H), 1.92-2.08 (m, 6H). m/z; 570
[M+H]*

N-[(1S)-1-(4-{d-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}-2-

methylphenyl)-2,2,2-trifluoroethyl]-N-methyl-1,1-dioxo-1A%-thiane-4-carboxamide

Procedure: 3b | Intermediate 125 | Yield: 52%

EXAMPLES 107 CPD0073040

TH NMR (500 MHz, DMSO-de) 0 ppm 7.84 (s, 1 H), 7.26 (d, J=8.2
Hz, 1 H), 6.97 - 7.02 (m, 1 H), 6.93 (d, J=1.6 Hz, 1 H), 6.73 (s, 1 H),
6.50 - 6.60 (m, 1 H), 3.79 (s, 3 H), 3.54 (brd, J=5.3 Hz, 2 H), 3.08 -
3.29 (m, 6 H), 2.95 (s, 3 H), 2.51 - 2.54 (m, 1 H), 1.93 - 2.23 (m, 6
H). m/z: 586 [M+H]*

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}-3-

methoxyphenyl)-2,2 2-trifluoroethyl]--methyl-1,1-dioxo- 1A°-thiane-4-carboxamide

EXAMPLES 108 CPD0072803

Procedure: 3¢ | Intermediate 126 | Yield: 11%

N

H NMR (500 MHz, DMSO-ds) © ppm 8.2-8.4 (m, 1H), 7.0-7.6 (m,
4H), 6.81 (s, 1H), 6.11 (dd, 1H, J=11.5, 19.8 Hz), 3.6-3.8 (m, 2H),
3.0-3.3 (m, 7H), 2.90 (s, 3H), 1.9-2.2 (M, 6H), 1.5-1.8 (m, 3H). m/z:
552 [M+H]".

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet
difluoropropyl]-N-methyl-1,1-dioxo:

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2-
-1A8-thiane-4-carboxamide
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EXAMPLES 109 CPD0073918

Procedure: 3¢ ‘ Intermediate 127 ‘ Yield : 22%

"H NMR (500 MHz, DMSO-d) © ppm 8.28 (s, 1H), 7.19-7.45 (m, 4H),
6.82 (s, 1H), 6.10-6.58 (M, 1H), 3.67-3.75 (M, 2H), 3.34-3.45 (m, 2H),
3.01-3.28 (m, 7H), 1.92-2.21 (m, 6H), 0.69-0.91 (m, 3H). m/z: 570
[M+H]*.

N-[(1S)-1-(4-{4-chloro-2,3,7,10-tet

trifluoroethyl]-V-ethyl-1,1-dioxo-1A°:

raazatricyclo[7.4.0.0%fltrideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
-thiane-4-carboxamide

EXAMPLES 110 CPD0021581

Procedure: 2 Intermediate 117 Yield: 1%

THNMR (600 MHz, DMSO-de) d ppm 8.33 (s, 1H), 7.44 (d, J = 8.7
Hz, 2H), 7.28 (d, J = 8.7 Hz, 2H), 6.82 (s, 1H), 5.72 (g, J = 8.8 Hz,
1H), 3.85 — 3.63 (m, 2H), 3.10 (t, J = 6.7 Hz, 2H), 3.04 (s, 3H), 2.76
(s, 3H), 2.07 — 1.92 (m, 2H). m/z: 474 [M+H]*

N-[(15)-1 -(4-{4-chloro-2,3,7,1 0-tet
trifluoroethyl]-V-methylmethanesu

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
Ifonamide

Procedure: 2 | Intermediate 117 | Yield: 26%

EXAMPLES 111 CPD0021733

THNMR (500 MHz, DMSO-ds) 6 ppm 8.31 (s, 1H), 7.36 (d, J = 8.3
Hz, 2H), 7.27 (d, J = 8.8 Hz, 2H), 6.82 (s, 1H), 6.15 = 5.91 (m, 1H),
3.72 (s, 5H), 3.10 (t, J = 6.7 Hz, 2H), 2.73 (s, 3H), 2.01 — 1.88 (m,
2H). m/z: 454 [M+H]*.

Methyl N-[(-1S)-1-(4-{4-ch|oro-2,3,7,1O-tetraazatricyclo[7.4.0.02-6]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2,2-trifluoroethyl]-N-methylcarbamate

EXAMPLES 112 CPD0021731

Procedure: 2 ‘ Intermediate 117 Yield: 65%

"H NMR (600 MHz, DMSO-ds) 0 ppm 9.06 (d, J = 9.7 Hz, 1H), 8.27
(s, 1H), 7.51 — 7.47 (m, 2H), 7.24 — 7.21 (m, 2H), 6.81 (s, 1H), 5.72
(dg, J = 8.9, 1.0 Hz, 1H), 3.70 (dd, J = 6.5, 4.1 Hz, 2H), 3.09 (t, J =
6.7 Hz, 2H), 1.99 — 1.92 (m, 5H). m/z: 424 [M+H]".

N-[(1S)-1- (4-{4 -chloro-2,3,7,10-tet
trifluoroethyllacetamide

raazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-

EXAMPLES 113 CPD0074566

Procedure 3 d | Intermediate 122 | Yield: 19%

THNMR (DMSO-ds, 500 MHz) 6 ppm 8.28 (s, 1H), 7.2-7.5 (m, 4H),
6.79 (s, 1H), 6.53 (q, 1H, J=9.2 Hz), 4.37 (br d, 1H, J=13.0 Hz), 3.8-
4.0 (m, 1H), 3.6-3.8 (M, 2H), 3.52 (dt, 1H, J=2.8, 6.5 Hz), 3.0-3.2
(m, 2H), 2.93 (s, 3H), 2.5-2.7 (m, 1H), 2.0-2.1 (m, 1H), 2.00 (s, 3H),
1.3-1.8 (m, 8H). m/z: 563 [M+H]".

1- Acetyl N— [(79)-1-A-[(13r6-R)4-

chloro-13-methyl-2,3,7,10-tetrazatricyclo[7.4.0.0%]trideca-1(9),3,5,7-

tetraen-10- yl]phenyl] 2,2, 2-trifluoro-ethyl]-N-methyl-piperidine-4-carboxamide

Procedure 3 d [ Intermediate 122 [ Yield: 22%

EXAMPLES 114 CPD0074568

TH NMR (DMSO-ds, 500 MHz) 6 ppm 8.28 (s, 1H), 7.1-7.5 (m, 4H),
6.79 (s, 1H), 6.53 (d, 1H, J=9.5 Hz), 6.2-6.4 (m, 1H), 4.37 (brd, 1H,
J=13.2 Hz), 3.8-3.9 (m, 1H), 3.6-3.8 (m, 2H), 3.4-3.6 (M, 1H), 3.0-
3.2 (M, 2H), 2.94 (s, 2H), 2.5-2.7 (m, 1H), 1.9-2.1 (m, 4H), 1.3-1.9
(m, 8H). m/z: 563 [M+H]".

1-Acetyl- N— (13) 1-[4-[(13rel-S)-4-

chloro-13-methyl-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-

tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-piperidine-4-carboxamide

Procedure 3c-f | Intermediate 122 [ Yield: 2%

EXAMPLES 115 CPD0074567

TH NMR (500 MHz, DMSO-ds) 6 ppm 8.28 (s, 1H), 7.47 (brd, J =
2.4 Hz, 1H), 7.42 = 7.33 (m, 2H), 7.32 — 7.25 (m, 2H), 6.79 (s, 1H),
6.61 —6.22 (m, 1H), 3.79 — 3.63 (m, 2H), 3.57 — 3.48 (m, 1H), 3.28
(s, 1H), 3.25 — 3.12 (m, 2H), 3.01 — 2.65 (m, 3H), 2.34 — 2.13 (m,
2H), 2.10 = 2.01 (M, 1H), 1.99 — 1.87 (m, 1H), 1.84 — 1.68 (m, 2H),
1.53 — 1.41 (m, 3H). m/z: 535 [M+H]".
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(3rel-R)-N-[(1S)-1-[4-[(13rei-S)-4-chloro-13-methyl-2,3,7,10-tetrazatricyclo[7.4.0.02]trideca-1(9),3,5,7-
tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]-\-methyl-6-oxo-piperidine-3-carboxamide

Procedure 3c-f | Intermediate 122 [ Yield: 3.3%

EXAMPLES 116 CPD0074549

P

"H NMR (600 MHz, DMSO-ds) 6 ppm 8.28 (s, 1 H), 7.48 (br
d, J=2.8 Hz, 1 H), 7.34 (m, 2 H), 7.28 (m, 2 H), 6.79 (s, 1 H), 6.53
(q, J=9.3 Hz, 1 H), 3.72 (m, 2 H), 3.52 (td, J=6.5, 2.4 Hz, 1 H), 3.21
(M, 2 H), 2.94 (s, 3 H), 2.22 (m, 2 H), 1.89 (M, 5 H), 1.4 (d, J=7.0
Hz, 3 H). miz: 535 [M+H]".

(3rel-S)-N-[(1S)-1-[4-[(13rel-R)-4-chloro-13-methyl-2,3,7,10-tetrazatricyclo[7.4.0.0%]trideca-1(9),3,5,7-
tetraen-10-yllphenyl]-2,2,2-trifluoro-ethyl]-\-methyl-6-oxo-piperidine-3-carboxamide

Procedure 3c-f | Intermediate 122 | Yield: 3%

EXAMPLES 117 CPD0074561

"H NMR (600 MHz, DMSO-ds) 6 ppm 8.28 (s, 1 H), 7.48 (br
d, J=2.8 Hz, 1 H), 7.34 (m, 2 H), 7.28 (m, 2 H), 6.79 (s, 1 H), 6.53
(q, J=9.3 Hz, 1 H), 3.72 (m, 2 H), 3.52 (td, J=6.5, 2.4 Hz, 1 H), 3.21
(m, 2 H), 2.94 (s, 3 H), 2.22 (m, 2 H), 1.89 (m, 5 H), 1.44 (d, J=7.0
Hz, 3 H). miz: 535 [M+H]*.

(3rel-R)- N- [(1S)-1-[4-[(13rel-R)-4-chloro-13-methyl-2,3,7,10-tetrazatricyclo[7.4.0.0%]trideca-1(9),3,5,7-
tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]-\-methyl-6-oxo-piperidine-3-carboxamide

EXAMPLES 118 CPD0074051

Procedure 3¢ | Intermediate 128 | Yield: 58 %

TH NMR (500 MHz, DMSO-ds) 6 ppm 1.28 - 1.82 (m, 4 H) 1.97 -
2.03 (m, 5 H) 2.55 - 2.72 (m, 1 H) 2.97 (s, 3 H) 2.98 - 3.14 (m, 4 H)
3.78 - 3.87 (m, 1 H) 3.97 (br dd, J=7.21, 3.30 Hz, 2 H) 4.37 (br d,
J=12.72 Hz, 1 H) 6.53 (q, J=9.54 Hz, 1 H) 6.85 (s, 1 H) 7.25 (d,
J=8.80 Hz, 1 H) 7.70 (br d, J=8.56 Hz, 1 H) 8.17 (s, 1 H) 8.67 - 8.72
(m, 1 H). m/z: 550 [M+H]*.

1-acetyl-N-[(71S)-1-[6-(4-chloro-2,3,
pyridyl]-2,2,2-trifluoro-ethyl]-N-methyl-piperidine-4-carboxamide

7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl)-3-

EXAMPLES 119 CPD0073535

Procedure 3a [ Intermediate 117 | Yield: 51%

TH NMR (600 MHz, DMSO-ds) 0 ppm 9.23 (d, 1H, J = 9.7 Hz), 8.27
(s, 1H), 7.49 (d, 2H, J = 8.7 Hz), 7.23 (d, 2H, J = 8.8 Hz), 6.81 (s,
1H), 5.72 (brt, 1H, J = 8.8 Hz), 4.1-4.3 (m, 2H), 3.85 (dd, 2H, J = 6.2,
14.6 Hz), 3.6-3.7 (m, 2H), 3.09 (¢, 2H, J = 6.7 Hz), 2.6-2.9 (M, 3H),
1.8-2.0 (M, 2H). m/z: 528 [M+H]".

N-[(1S)-1 -v(4-{4-chloro-2,3,7,1 O-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-
trifluoroethyl]-2-(1,1-dioxo-1A%-thietan-3-yl)acetamide

EXAMPLES 120 CPD0075573

Procedure: 3b-g | Intermediate 117 | Yield: 6%

TH NMR (DMSO-ds, 600 MHz): 6 ppm 8.30 (s, 1H), 7.19-7.40 (m,
4H), 6.47-6.56 (m, 1H), 6.43 (d, J = 5.1 Hz, 1H), 4.31-4.45 (m, 1H),
3.79-3.89 (M, 1H), 3.64-3.77 (M, 2H), 2.96-3.23 (m, 4H), 2.93 (s,
2H), 2.54-2.69 (m, 2H), 2.00 (s, 3H), 1.88-1.98 (m, 2H), 1.29-1.84
(m, 4H). m/z: 509 [M+H]".

N-methyl-2-oxo-N-[rel-(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9), 3,5, 7-tetraen-
10-y)phenyl]-2,2,2-trifluoro-ethylJoxazolidine-5-carboxamide

EXAMPLES 121 CPD0075576

Procedure: 3b-g | Intermediate 117 | Yield: 9%

N

TH NMR (DMSO-ds, 600 MHz): 6 ppm 8.30 (s, 1H), 7.19-7.40 (m,
4H), 6.47-6.56 (m, 1H), 6.43 (d, J = 5.1 Hz, 1H), 4.31-4.45 (m, 1H),
3.79-3.89 (m, 1H), 3.64-3.77 (m, 2H), 2.96-3.23 (m, 4H), 2.93 (s,
2H), 2.54-2.69 (m, 2H), 2.00 (s, 3H), 1.88-1.98 (m, 2H), 1.29-1.84
(m, 4H). m/z: 509 [M+H]*.

N-methyl-2-0xo0-N-[rel-(1R)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.02]trideca-1(9),3,5,7-tetraen-
10-yl)phenyl]-2,2,2-trifluoro-ethylloxazolidine-5-carboxamide

EXAMPLE 122 CPD0075578

Procedure : 5 | Intermediate 205 | Yield: 12.9 %

"H NMR (600 MHz, DMSO-ds, 600 MHz) 6 ppm 8.31 (s, 1H), 7.36 — 7.29
(m, 2H), 7.29 - 7.21 (m, 2H), 6.82 (s, 1H), 6.66 (s, 1H), 6.54 — 6.39 (m,

S 1H), 6.28 (s, 1H), 4.70 (dd, J = 9.7, 4.8 Hz, 1H), 3.81 — 3.66 (m, 2H),

3.60 (t, J = 9.3 Hz, 1H), 3.27 = 3.21 (m, 1H), 3.09 (t, J = 6.7 Hz, 2H),
2.94 —2.75 (m, 1H), 2.84 (s, 2H), 2.04 — 1.88 (m, 2H). m/z: 508 [M+H]+.

(4rel S) N [(1S) 1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-
2,2 2-trifluoro-ethyl]-N-methyl-2-oxo-imidazolidine-4-carboxamide
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EXAMPLE 123 CPD0075579 | Procedure : 5 | Intermediate 205 | Yield: 21 %

H NMR (600 MHz, DMSO-ds, 600 MHz) & ppm 1.83 - 2.06 (m, 2 H) 2.86
(s, 3 H)3.09 (t, J=6.68 Hz, 2 H) 3.26 (dd, J=8.80, 4.70 Hz, 1 H) 3.68 (t,
1 J=9.39 Hz, 1 H) 3.70 - 3.74 (m, 2 H) 4.70 (dd, J=9.76, 4.62 Hz, 1 H) 6.32
§ ’ B (s,1H)6.48(q,J=9.34 Hz, 1 H)6.51 (s, 1 H) 6.82 (s, 1 H) 7.13 - 7.30
N (m, 2 H) 7.33 (d, J=8.51 Hz, 2 H) 8.30 (s, 1 H). m/z: 508 [M+H]+.
(4rel R)-N-[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-
2,2 2-trifluoro-ethyl]-V-methyl-2-oxo-imidazolidine-4-carboxamide
EXAMPLE 124 CPD0075577 | Procedure 5 | Intermediate 207 | Yield: 32.5 %

: H NMR (600 MHz, DMSO-ds, 600 MHz) & ppm 1.93-1.98 (m, 2 H) 2.62
(s, 3 H)2.88 (s,3H)3.09 (t, J=6.68 Hz, 2 H) 3.31 - 3.33 (m, 1 H) 3.63 -
3.75 (m, 3 H) 4.65 (dd, J=9.76, 4.92 Hz, 1 H) 6.47 (q, J=9.15 Hz, 1 H)
6.69 (s, 1 H)6.82 (s, 1 H) 7.27 (m, J=8.51 Hz, 2 H) 7.34 (m, J=8.51 Hz,
g 2 H) 8.30 (s, 1 H) m/z: 522 [M+H]+.
(4rel R)-N-[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-
2,2, 2-trifluoro-ethyl]-V,1-dimethyl-2-oxo-imidazolidine-4-carboxamide
EXAMPLE 125 CPD0075574 | Procedure 5 | Intermediate 207 | Yield: 12.7 %

£ H NMR (600 MHz, DMSO-ds, 600 MHz) & ppm 1.93-1.98 (m, 2 H) 2.61
(s,3H)2.86 (s,3H)3.10 (t, J=6.68 Hz, 2 H) 3.31 - 3.34 (m, 1 H) 3.60
(t, J=9.24 Hz, 1 H) 3.69 - 3.74 (m, 2 H) 4.64 (dd, J=9.76, 4.92 Hz, 1 H)
6.44 (q, J=9.29 Hz, 1 H) 6.82 (s, 2 H) 7.26 (m, J=8.51 Hz, 2 H) 7.29 -

e 7.37 (m, 2 H) 8.31 (s, 1 H) m/z: 522 [M+H]+.

(4rel S)- N [(1S) 1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-
2,2, 2-trifluoro-ethyl]-V, 1-dimethyl-2-oxo-imidazolidine-4-carboxamide

Examples 128-135
Scheme 14

The following examples were prepared from intermediate 136 according to the general procedure
3 already described in examples 37-127

Example 128 CPD0075877 Procedure: 3b then chiral separation using | Yield: 24%
CO,/(MeOH + 0.5% IPAmM) 70/30
"H NMR (500 MHz, DMSO-de) 8 ppm 8.31 (d, J = 3.4 Hz, 1H), 7.45 —
§ 7.31 (m, 2H), 7.30 = 7.17 (m, 2H), 6.82 (d, J = 1.2 Hz, 1H), 6.52 (br d,
% | J=9.3Hz, 1H), 3.83 — 3.33 (m, 7H), 3.14 — 3.07 (m, 2H), 3.06 — 2.98
) (m, 2H), 2.96 — 2.66 (m, 3H), 2.21 —1.77 (m, 10H). m/z: 578 [M+H]+.
(3rel-S)-N-[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-
2,2 2-trifluoro-ethyl]-1-[2-(dimethylamino)acetyl]- N-methyl-pyrrolidine-3-carboxamide

Example 129 CPD0075876 Procedure: 3b then chiral separation using | Yield: 45%
CO,/(MeOH + 0.5% IPAm) 70/30
"H NMR (500 MHz, DMSO-ds) 8 ppm 8.31 (s, 1H), 7.42 — 7.30 (m,
2H), 7.29 -7.17 (m, 2H), 6.82 (s, 1H), 6.59 —6.09 (M, 1H), 3.85-3.35
(m, 7H), 3.10 (t, J= 6.6 Hz, 2H), 3.04 —2.97 (m, 2H), 2.70(d, J=7.3
Hz, 3H), 2.22 —2.16 (m, 6H), 2.15 — 1.83 (m, 4H). m/z: 578 [M+H]+.

(3rel-R)-N-[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-
2,2 2-trifluoro-ethyl]-1-[2-(dimethylamino)acetyl]- V-methyl-pyrrolidine-3-carboxamide

Example 130 CPD0075875 Procedure 3b then chiral separation using | Yield: 39%
CO,/(MeOH + 0.5% IPAm) 70/30
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TH NMR (600 MHz, DMSO-ds) 8 ppm 1.81 - 2.27 (m, 4 H) 2.68 -
2.96 (m, 3 H) 3.10 (t, J=6.53 Hz, 2 H) 3.28 - 3.30 (m, 3 H) 3.34 - 3.64

4 (M, 5H)3.68-3.75(m, 2H)3.97-4.02(m, 2H)6.51 (brd, J=9.24

Hz, 1 H) 6.82 (s, 1 H) 7.23 - 7.41 (m, 4 H) 8.31 (d, J=3.30 Hz, 1 H).
miz: 565 [M+H]+

(3rel-S)-N-[(1S)-1-[4-(4-chloro-2

3,7,10-tetrazatricyclo[7.4.0.0%]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-

2,2 2-trifluoro-ethyl]-1-(2-methoxyacetyl)-N-methyl-pyrrolidine-3-carboxamide

Example 131 CPD0075874

Procedure 3b then chiral separation using | Yield: 37%

CO,/(MeOH + 0.5% IPAm) 70/30

'H NMR (DMSO-ds, 600 MHz): & ppm 8.31 (s, 1H), 7.22-7.41 (m,
4H), 6.82 (s, 1H), 6.20-6.56 (m, 1H), 4.01 (d, J = 10.3 Hz, 2H), 3.71
(dt, J = 5.0, 2.7 Hz, 2H), 3.33-3.69 (m, 5H), 3.28-3.30 (m, 3H), 3.10 (t,
J'=6.7 Hz, 2H), 2.93 (d, J = 2.9 Hz, 3H), 1.80-2.21 (M, 4H). m/z: 565
[M+H]*

(3rel-R)-N-[(1S)-1-[4-(4-chloro-2

,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5, 7-tetraen-10-y)phenyl]-

2,2 2-trifluoro-ethyl]-1-(2-methoxyacetyl)-N-methyl-pyrrolidine-3-carboxamide

Example 132 CPD0073979

Procedure 3b then chiral separation using | Yield: 6%

CO,/(MeOH + 0.5% IPAm) 70/30

TH NMR (500 MHz, DMSO-de) & ppm 8.31 (s, 1H), 7.43 — 7.31 (m,
2H), 7.30 = 7.22 (m, 2H), 6.82 (s, 1H), 6.59 — 6.18 (m, 1H), 6.09 (s,
1H), 4.14 — 3.76 (m, 2H), 3.74 — 3.66 (M, 2H), 3.63 — 3.33 (m, 3H),
3.10 (t, J = 6.6 Hz, 2H), 2.99 — 2.67 (m, 3H), 2.31 — 2.08 (m, 1H), 1.99
—1.92 (m, 2H), 1.92 = 1.77 (M, 1H), 1.05 — 0.89 (m, 2H), 0.82 — 0.70
(m, 2H). m/z; 577 [M+H]*

(3rel-S)-N-[(1S)-1-[4-(4-chloro-2

,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-

2,2 2-trifluoro-ethyl]-1-(1-hydroxycyclopropanecarbonyl)-A-methyl-pyrrolidine-3-carboxamide

Example 133 CPD0073978

Procedure 3b then chiral separation using | Yield: 7%

CO,/(MeOH + 0.5% IPAm) 70/30

THNMR (500 MHz, DMSO-de) & ppm 8.31 (s, 1H), 7.42 — 7.30 (m,
2H), 7.30 = 7.13 (m, 2H), 6.82 (s, 1H), 6.58 —6.22 (m, 1H), 6.16 —6.03
(m, 1H), 4.17 — 3.76 (m, 2H), 3.74 — 3.69 (m, 2H), 3.68 — 3.32 (M, 3H),
3.10 (t, J = 6.7 Hz, 2H), 2.94 (s, 3H), 2.22 — 1.93 (m, 4H), 1.07 - 0.90
(m, 2H), 0.82 — 0.68 (m, 2H). m/z; 577 [M+H]*

(3rel-R)-N-[(1S)-1-[4-(4-chloro-2

2,2 2-trifluoro-ethyl]-1-(1-hydroxy

,3,7,10-tetrazatricyclo[7.4.0.0%]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-
cyclopropanecarbonyl)-A-methyl-pyrrolidine-3-carboxamide

Example 134 CPD0073191

Procedure: 3b then chiral separation then chiral | Yield: 12 %
separation using CO,/EtOH 70/30

TH NMR (DMSO-ds, 600 MHz): & ppm 8.23-8.38 (m, 1H), 7.19-7.43
(m, 4H), 6.75-6.88 (m, 1H), 6.12-6.59 (m, 1H), 3.88-4.01 (m, 2H), 3.68-
3.76 (M, 2H), 3.33-3.67 (M, 5H), 3.04-3.16 (m, 2H), 2.66-2.96 (M, 3H),
2.14-2.32 (m, 1H), 1.82-2.05 (m, 3H). m/z: 560 [M+H]*

(3rel-S)-N-[(1S)-1-[4-(4-chloro-2
2,2 2-trifluoro-ethyl]-1-(2-cyanoa

,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-
cetyl)-N-methyl-pyrrolidine-3-carboxamide

Example 135 CPD0073190

Procedure: 3b then chiral separation using | Yield: 14 %

CO,/EtOH 70/30

TH NMR (DMSO-de, 600 MHz): 6 ppm 8.31 (s, 1H), 7.29-7.45 (m, 2H),
7.21-7.29 (m, 2H), 6.82 (s, 1H), 6.15-6.55 (m, 1H), 3.89-4.03 (m, 2H),
3.64-3.77 (m, 3H), 3.51-3.63 (m, 2H), 3.31-3.50 (m, 2H), 3.10 (t, J =
6.7 Hz, 2H), 2.93 (d, J= 4.1 Hz, 3H), 1.85-2.22 (m, 4H). m/z: 560
[M+H]*

(3rel-R)-N-[(1S)-1-[4-(4-chloro-2
2,2 2-trifluoro-ethyl]-1-(2-cyanoa

,3,7,10-tetrazatricyclo[7.4.0.0%]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-
cetyl)-N-methyl-pyrrolidine-3-carboxamide

Examples 136-137
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Step 1

Step  1: Tert-butyl  N-[2-(3-{[(1S)-1-[4-(4-chloro-2,3.7.10-tetrazatricyclo[7.4.0.0*¢]trideca-
1(9).3,5,7-tetraen-10-yl)phenyl}-2,2 2-trifluoro-ethyl]-methyl-carbamoyl]pyrrolidin-1-yl]-2-oxo-

ethyl]-N-methyl-carbamate

To a stirred solution of N-[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-
tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-pyrrolidine-3-carboxamide (95%, 120 mg,
0.231 mmol) in DCM (2.5 mL) at rt under nitrogen were added successively TEA (645 pL, 4.63
mmol), N-(tert-butoxycarbonyl)-N-methylglycine (53 mg, 0.278 mmol) and TsP (50% in EtOAc,

1.38 mL, 2.31 mmol). The reaction mixture was stirred at rt overnight. The reaction mixture was

quenched with sat. ag. NH4CI (5 mL) and DCM (10 mL) was added. The aqueous layer was
extracted with DCM (3 x10 mL). The organic layers were combined, washed with sat. aq. NacCl,
dried using a phase separator and evaporated and concentrated under reduced pressure. The
crude was purified by flash chromatography on silica gel (MeOH in DCM from 0% to 10%. The
desired fractions were combined and concentrated to afford the expected compound as a yellow
oil (150 mg, 95%). m/z 664 [M+H]*. '"H NMR (500 MHz, DMSO-ds) d ppm 8.31 (s, 1H), 7.32 (br d,
J=28.1Hz, 2H), 7.30 — 7.21 (m, 2H), 6.82 (s, 1H), 4.03 — 3.81 (m, 2H), 3.74 — 3.71 (m, 2H), 3.70
—3.33 (m, 5H), 3.10 (s, 2H), 2.99 — 2.66 (M, 6H), 2.41 - 1.75 (M, 4H), 1.49 — 1.16 (m, 9H).

Step 2:

To a stirred solution of tert-butyl N-[2-[3-[[(1S)-1-[4-(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-
carbamoyl]pyrrolidin-1-yl]-2-oxo-ethyl]-N-methyl-carbamate (97%, 150 mg, 0.219 mmol) in dry
DCM (2 mL) at rt under nitrogen, 4 M HCl in 1,4-dioxane (137 uL, 0.548 mmol) was added. The
reaction mixture was stirred at rt for 5h. Additional 4 M HCl in 1,4-dioxane (137 uL, 0.548 mmol)
was added at rt and the reaction mixture was stirred at rt overnight. The reaction mixture was
quenched with sat. ag. NaHCOs (10mL) and DCM (10 mL) was added. The aqueous layer was
extracted with DCM (3 x10mL). The organic layers were combined, washed with brine, dried
using a phase separator and evaporated and concentrated under reduced pressure and
separated by preparative chiral separation SFC (COz /(MeOH + 0.5% IPAm) 70/30) to afford:
Example 136: CPD0075880 (3 rel-R)-N-[(1S)-1-[4-(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-2,2, 2-trifluoro-ethyl]-N-methyl-
1-[2-(methylamino)acetyl]pyrrolidine-3-carboxamide hydrochloride. (33 mg; 24.34% Yield). m/z:
564 [M+H]*. '"H NMR (500 MHz, DMSO-dg) 0 8.36 — 8.24 (m, 1H), 7.43 - 7.21 (m, 4H), 6.87 -
6.74 (m, 1H), 6.73 — 6.56 (m, 1H), 6.50 (q, J = 8.8 Hz, 1H), 3.71 (brd, J = 3.7 Hz, 7H), 3.28 -
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3.13 (m, 2H), 3.10 (9, J = 6.1 Hz, 2H), 2.98 — 2.65 (M, 3H), 2.45 - 2.23 (m, 3H), 1.95 (brd, J =
5.1 Hz, 4H)

Example 137: CPD0075881(3 rel-S)-N-[(1S)-1-[4-(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-
1-[2-(methylamino)acetyl]pyrrolidine-3-carboxamide hydrochloride. (33 mg; 24%). m/z. 564
[M+H]*. "H NMR (500 MHz, DMSO-de) 8 8.33 — 8.25 (m, 1H), 7.48 — 7.12 (m, 4H), 6.84 — 6.75
(m, 1H), 6.72 - 6.63 (m, 1H), 6.51 (brdd, J = 8.7, 3.8 Hz, 1H), 3.80 — 3.47 (m, 7H), 3.45 - 3.38
(m, 1H), 3.26 — 3.14 (m, 1H), 3.13 - 3.02 (m, 2H), 2.99 — 2.60 (m, 3H), 2.44 — 1.75 (m, 7H)

Examples 138-141

Scheme 15

Step 1:
To a solution of intermediates 141-143 (1 mmol) in dry DCM (0.1 M) was added TFA (1 mmol).
The reaction mixture was stirred at rt upon completion (2-4 h). Once the reaction was complete
the reaction was quenched with a sat. aq. NaHCOs and diluted with EtOAc. The phases were
separated and aqueous phase was extracted with EtOAc (3 times), the organic phases were
combined, dried over Na2SO4 concentrated and then

a) Purified by flash chromatography

b) separated by SFC preparative chromatography (Chiralpak 1B 5 ym, 250 x 20 mm,

CO2/MeOH+0.5% IPAm 70/30)
Example 138 CPD0075869 Procedure a ‘ Intermediate 141 Yield: 56%

THNMR (DMSO-ds, 600 MHzZ) 0 8.40 (s, 1H), 8.31 (s, 1H), 7.2-7.5 (m,
4H), 6.82 (s, 1H), 6.45 (g, 1H, J=9.1 Hz), 4.56 (dd, 1H, J=2.8, 5.7 Hz),
® | 3.6-3.9 (m, 2H), 3.26 (ddd, 1H, J=1.0, 5.7, 14.4 Hz), 3.09 (¢, 2H, J=6.7

2| Hz), 2.8-2.9 (m, 1H), 2.79 (s, 3H), 1.9-2.0 (m, 2H). m/z: 493 [M+H]*

(2R)-N-[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-
2,2, 2-trifluoro-ethyl]-V-methyl-4-oxo-azetidine-2-carboxamide

Example 139 CPD0075670 Procedure a ‘ Intermediate 142 I Yield: 20%
i "HNMR (DMSO-ds, 600 MHZz) 5 8.36 (s, 1H), 8.30 (s, 1H), 7.35 (d,
2H, J=8.5 Hz), 7.1-7.3 (m, 2H), 6.82 (s, 1H), 6.46 (g, 1H, J=9.2 Hz),

4.57 (s, 1H), 3.6-3.8 (m, 2H), 3.31 (s, 1H), 3.10 (t, 2H, J=6.7 Hz),
2.83 (s, 4H), 1.9-2.0 (m, 2H). m/z: 493 [M+H]+

(2S)-N-[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%¢ltrideca-1(9),3,5,7-tetraen-10-yl)phenyl]-
2,2, 2-trifluoro-ethyl]-V-methyl-4-oxo-azetidine-2-carboxamide
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Example 140 CPD0073566 Procedure: b ‘ Intermediate 143 Yield: 20%

"HNMR (600 MHz, DMSO-ds) & ppm 8.31 (s, 1H), 7.92 (s, 1H), 7.34
- 729 (m, 2H), 7.29 - 7.22 (m, 2H), 6.87 — 6.70 (m, 1H), 6.14 (br s,
1H), 4.65 (dd, J = 9.0, 3.7 Hz, 1H), 3.89 — 3.58 (m, 2H), 3.15 - 3.05
(m, 2H), 2.93 - 2.66 (m, 3H), 2.42 - 2.28 (m, 1H), 2.22 - 2.05 (m, 2H),
2.02 - 1.92 (m, 2H), 1.82 (ddt, J = 13.2, 8.8, 4.5 Hz, 1H). m/z: 507
[M+H]*.
(2rel-S)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-5-oxopyrrolidine-2-carboxamide

Example 141 CPD0073567 Procedure: b ‘ Intermediate 143 Yield: 15%

THNMR (600 MHz, DMSO-dé) 0 ppm 8.30 (s, 1H), 7.79 (s, 1H), 7.47
. | =717 (m, 5H),6.82 (s, 1H), 6.55 — 5.97 (m, 1H), 4.66 (brd, J = 5.0

5| Hz, 1H), 3.76 — 3.68 (m, 2H), 3.16 — 3.03 (m, 2H), 2.91 (s, 3H), 2.19 —
210 (m, 2H), 2.01 — 1.91 (m, 2H), 1.89 — 1.75 (m, 1H). m/z: 507
[M+H]*.

N

(2rel-R)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%®]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2,2-trifluoroethyl]-N-methyl-5-oxopyrrolidine-2-carboxamide

Example 142 CPD0019341

Step 1. [2-[[(1S)-1-[4-(4-chloro-2,3,7.10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3.5.7-tetraen-10-
yl)phenyl]-2,2.2-trifluoro-ethyl]-methyl-amino]-2-oxo-ethyl] acetate :

Prepared from intermediate 117 according to the general procedure 3b described for preparing
examples 37-127 to afford title compound (79 mg, 71%). The crude was used as such in the next
step. m/z: 496.0 [M+H]*.

Example 142 Step 2. N-[(1S)-1-[4-(4-chloro-2,3.7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-
tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-2-hydroxy-N-methyl-acetamide (CPD0019341)

To a solution of [2-[[(7S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-
tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-amino]-2-oxo-ethyl] acetate (72 mg, 0.0973

mmol) in a methanol (0.5 mL) / water (0.5 mL) was added lithium hydroxide hydrate (8.2 mg,
0.195 mmol). The mixture was stirred at rt for 45 min. EtOAc was added to the mixture. An
aqueous solution of 10% citric acid was added and the aqueous layer was extracted 3 times with
EtOAc. The organic layer was washed with brine, dried over anhydrous MgSO;, filtered and
concentrated in vacuo. The crude was purified by reverse phase column chromatography
(water/acetonitrile from water 100% to acetonitrile 100%) to afford the expected compound as a
light yellow solid (26 mg, 19%).m/z: 454 [M+H]* '"H NMR (DMSO-ds, 600 MHz): & ppm 8.30 (s,
1H), 7.34 (br d, = 7.3 Hz, 2H), 7.23-7.31 (m, 2H), 6.82 (s, 1H), 6.46 (q, J = 9.4 Hz, 1H), 4.88 (t,
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J=59Hz, 1H), 4.23 (d, J = 5.7 Hz, 2H), 3.67-3.76 (m, 2H), 3.10 (t, J = 6.7 Hz, 2H), 2.79 (s, 3H),
1.91-2.00 (m, 2H).

Examples 143-144 CPD0021561, CPD0019350

Slep 2

Example 143 Step 1. N-[(1S)-1-(4-{4-chloro-2,3.7.10-tetraazatricyclo[7.4.0.0%®]trideca-
1(9).3.5,7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyl]-2-(2-methoxyphenyl)-N-methylacetamide
(CPD0021561)

Prepared from intermediate 117 according to the general procedure 3b described for examples
37-127 (26 mg, 19%). m/z: 544 [M+H].* '"H NMR (600 MHz, DMSO-de) & ppm 8.30 (s, 1 H) 7.32
(d, J=8.66 Hz, 2 H) 7.28 (d, J=8.66 Hz, 2 H) 7.22 - 726 (m, 1 H) 7.12 - 7.16 (m, 1 H) 6.98 (d,
J=7.78 Hz,1H) 6.88-6.93 (m, 1 H) 6.82 (s, 1 H) 6.46 - 6.55 (m, 1 H) 3.73 - 3.76 (m, 5 H) 3.70 -
3.73 (m, 2 H) 3.10 (t, J=6.60 Hz, 2 H) 2.91 (s, 3 H) 1.92 - 2.02 (m, 2 H).

Example 144 Step 2. N-[(1S)-1-(4-{4-chloro-2,3.7.10-tetraazatricyclo[7.4.0.0%®]trideca-
1(9).3.5,7-tetraen-10-yl}pheny)-2,2,2-trifluoroethyl]-2-(2-hydroxyphenyl)-N-methylacetamide
(CPD0019350)

To a solution of N-[(7S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%®]trideca-1(9),3,5,7-
tetraen-10-yl}phenyl)-2,2,2-trifluoroethyl]-2-(2-methoxyphenyl)-N-methylacetamide (51  mg,
0.0846 mmol) in dry DCM (2.8 mL) was added 1 M tribromoborane (0.25 mL, 0.254 mmol). The
reaction mixture was left stirring at rt overnight. The reaction mixture was quenched with H20

and phases were separated. Aqueous phase was extracted with DCM. The combined organic
layers were washed with brine, dried over anhydrous Na:SOq, filtered and concentrated under
reduced pressure. The crude was purified by reverse phase column chromatography
(water/acetonitrile with 0.1% of AcOH from water 100% to acetonitrile 100%) to afford title
compound (14 mg, 30%). m/z: 530 [M+H]*. '"H NMR (600 MHz, DMSO-ds) d ppm 9.46 (s, 1H),
8.31 (s, 1H), 7.40 - 7.29 (m, 2H), 7.25 (d, J = 8.8 Hz, 2H), 7.05 (d, J = 7.5 Hz, 2H), 6.82 (s, 1H),
6.80 (d,J=7.6 Hz, 1H), 6.76 — 6.72 (m, 1H), 6.58 — 6.03 (m, 1H), 3.71 (s, 2H), 3.75 - 3.67 (M,
2H), 3.10 (t, J = 6.7 Hz, 2H), 2.90 (s, 3H), 2.00 — 1.91 (m, 2H).

Example 145 CPD0021565
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Step 1. 3-benzyloxy-N-[(1S)-1-[4-(4-chloro-2,3.7.10-tetrazatricyclo[7.4.0.0%®]trideca-1(9).3.5.7-
tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-cyclobutanecarboxamide

The compound was prepared from intermediate 117 according to the procedure 3¢ described for
examples 37-127. (30.5 mg; 76.2% yield). m/z: 584 [M+H]*."H NMR (400 MHz, DMSO-ds) d ppm
8.31 (s, 1H), 7.39 - 7.19 (m, 9H), 6.83 (s, 1H), 6.49 (d, J = 9.4 Hz, 1H), 4.39 (s, 2H), 4.15-3.92
(m, 1H), 3.72 (s, 2H), 3.16 — 2.98 (m, 3H), 2.85 - 2.58 (m, 3H), 2.33 (s, 2H), 2.12 — 1.87 (m, 3H).

Example 145 Step 2. N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.02€]trideca-
1(9).3.,5,7-tetraen-10-yl}phenyl)-2,2 2-trifluoroethyl]-3-hydroxy-N-methylcyclobutane-1-
carboxamide (CPD0021565)

To a mixture of 3-benzyloxy-N-[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%%]trideca-
1(9),3,5,7-tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-cyclobutanecarboxamide (86 mg,
0.103 mmol) in DCM (1 mL) at -78°C was added trichloroborane (0.040 mL, 0.309 mmol). The

mixture was then stirred at rt for 8h. The reaction mixture was quenched with water and extracted

twice with DCM. The organic layers were combined, dried over anhydrous Na>SOsa, filtered, and
concentrated under reduced pressure. The crude was purified by reverse-phase column
(water/acetonitrile from water 100% to acetonitrile 100%) to afford the expected product (46 mg,
88%) with the presence of two diastereomers in proportion 71/29. m/z: 493 [M+H]*. '"H NMR
(DMSO-ds, 500 MHz): d ppm 8.30 (s, 1H), 7.47 — 7.08 (m, 4H), 6.82 (s, 1H), 6.58 — 6.41 (m, 1H),
5.16 — 5.03 (m, 1H), 4.22 — 3.94 (m, 1H), 3.78 — 3.64 (m, 2H), 3.13 — 3.06 (m, 2H), 2.95 — 2.83
(m, 1H), 2.77 (s, 3H), 2.48 — 2.31 (m, 2H), 2.18 — 1.90 (m, 4H).

Example 146 CPD0021576

Step 1. 1-[[(1S)-1-[4-(4-chloro-2,3,7.10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3.5.7-tetraen-10-
yl)phenyl]-2,2.2-trifluoro-ethyl]-methyl-carbamoyl]propyl benzoate

The compound was prepared from intermediate 117 according to the procedure 3¢ described for
examples 37-127 to afford title compound (108 mg, 38%) as a mixture of 2 diastereomers in
proportion 58/42. m/z: 586 [M+H]*."H NMR (400 MHz, DMSO-ds) 8 ppm 8.33 (d,J= 7.0 Hz, 1H),
8.05-8.00 (m, 2H), 7.75 - 7.52 (m, 4H), 7.36 — 7.26 (m, 4H), 6.50 (s, 1H), 5.62 — 5.46 (m, 1H),
3.74 (dd,J= 6.4, 3.9 Hz, 2H), 3.11 (t,J= 6.6 Hz, 2H), 3.00 (d,J= 4.2 Hz, 3H), 1.99 — 1.80 (m, 4H),
1.07 - 0.99 (m, 3H).
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Example 147 Step 2. N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.028]trideca-
1(9).3.5,7-tetraen-10-yl}pheny)-2,2,2-trifluoroethyl]-2-hydroxy-/N-methylbutanamide
(CPD0021576)

To a solution of 1-[[(7S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-
tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]propyl benzoate (97 mg, 0.166

mmol) in a methanol (0.8 mL)/water (0.8 mL) was added lithium hydroxide (4.1 mg, 0.166 mmol).
The mixture was stirred at rt for 30min. The mixture was concentrated in vacuo. EtOAc and a sat.
aq. NH4Cl sat were added to the residue. The aqueous layer was extracted 3 times with EtOAc.
The organic layer was washed with brine, dried over anhydrous Na:SOs, filtered and
concentrated under vacuo. The crude was purified by flash column chromatography
(Cyclohexane/EtOAc, from 0% to 30% of EtOAC) to afford the expected compound (13 mg, 16%)
with the presence of two diastereocisomeres en proportion 70/30. m/z: 481 [M+H]*. '"H NMR
(DMSO-ds, 500 MHz): d ppm 8.31 (s, 1H), 7.1-7.5 (m, 4H), 6.82 (s, 1H), 6.2-6.6 (m, 1H), 5.0-5.2
(m, 1H), 4.2-4.5 (m, 1H), 3.6-3.8 (m, 2H), 3.10 (t, 2H, J=6.6 Hz), 2.9-3.0 (m, 3H), 1.8-2.1 (m, 2H),
1.5-1.8 (m, 2H), 0.7-1.0 (m, 3H).

Examples 148-149 CPD0073972/CPD0073973

Seed

Step 1. 2-(acetyloxy)-2-(1,1-dioxo-1A°-thian-4-yl)acetic acid

To a solution of 2-(1,1-dioxo-1A%-thian-4-yl)-2-hydroxyacetic acid (500 mg, 2.28 mmol) in pyridine
(11.4 mL) was added acetic anhydride (0.32 mL, 3.42 mmol) at 0°C. The reaction mixture was
left stirring at rt overnight. The reaction mixture was quenched with water and the solution was
acidified until pH ~ 1-2 with a solution of HCI 37%. Aqueous phase was extracted with EtOAc,
the combined organic layers were dried over anhydrous Na>SOsq, filtered and concentrated under
reduced pressure to obtain the title compound as a light yellow solid (299 mg, 51%)."H NMR (400
MHz, DMSO-ds) 8 ppm 13.24 (s, 1H), 4.82 (d, J = 4.1 Hz, 1H), 3.22 (qd, J = 12.9, 12.4, 4.9 Hz,
2H), 3.04 (dd, J = 14.8, 3.5 Hz, 2H), 2.24 (ddt, J = 11.6, 8.4, 3.7 Hz, 1H), 2.09 (s, 3H), 2.05d, J
=12.2 Hz, 1H), 1.90 (dd, J = 8.7, 2.3 Hz, 2H), 1.85 - 1.70 (m, 1H).

Step 2. [2-[[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%fltrideca-1(9),3,5.7-tetraen-10-
yhphenyl]-2,2,2-trifluoro-ethyl]-methyl-amino]-1-(1,1-dioxothian-4-yl)-2-oxo-ethyl] acetate
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To a solution of Intermediate 117 (100%, 200 mg, 0.463 mmol) and 2-(acetyloxy)-2-(1,1-dioxo-
1A°-thian-4-yl)acetic acid (143 mg, 0.555 mmol) in dry DCM (2.3 mL) was added TEA (1.3 mL,
9.25 mmol) followed by T3P — 50% in EtOAc (2.8 mL, 4.63 mmol). The reaction mixture was
stirred at rt overnight. LCMS showed still unreacted starting material so 2-(acetyloxy)-2-(1,1-
dioxo-1A®-thian-4-yl)acetic acid (24 mg, 0.0925 mmol) was added to the reaction mixture and
stirred for 4h. The reaction mixture was quenched with water and diluted with EtOAc. Aqueous
phase was extracted with EtOAc. The organic layers were combined, washed with brine, dried
over anhydrous NaxSOa, filtered and concentrated under reduced pressure. The crude was
purified by flash column chromatography (Heptane/EtOAc, from 25% to 60% of EtOAc) to obtain
the title compound (202 mg, 69%). m/z: 628 [M+H]*."H NMR (400 MHz, DMSO-ds) d ppm 8.32
d,J=1.5Hz, 1H), 7.28 (d, J = 5.0 Hz, 4H), 6.82 (d, J = 1.9 Hz, 1H), 6.43 (dt, J =42.4, 9.2 Hz,
1H), 5.28 (dd, J = 12.3, 5.3 Hz, 1H), 3.79 — 3.65 (m, 2H), 3.28 — 3.14 (m, 2H), 3.10 (dt, J = 6.7,
3.3 Hz, 3H), 3.05 (s, 1H), 2.96 (d, J = 11.2 Hz, 3H), 2.09 (s, 3H), 1.99 (s, 3H), 1.95 d, J=3.8
Hz, 4H).

Example 148 (CPD0073972) Step 3. (2re/-R)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-
tetraazatricyclo[7.4.0.0%®]trideca-1(9),3.5.7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyll-2-(1,1-
dioxo-1A®-thian-4-yl)-2-hydroxy-/N-methylacetamide

To a solution of [2-[[(7S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-
tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-amino]-1-(1,1-dioxothian-4-yl)-2-oxo-ethyl]

acetate (175 mg, 0.276 mmol) in water (3.5 mL)/methanol (3.5 mL) was added lithium hydroxide
hydrate (24 mg, 0.552 mmol). The reaction mixture was left stirring for 3h. The reaction mixture
was partitioned between water and EtOAc. Phases were separated and aqueous phase was
extracted with EtOAc. The organic layers were combined, washed with brine, dried over
anhydrous Na:SOgq, filtered and concentrated under reduced pressure. The crude was purified
by reverse phase preparative chromatography (water/acetonitrile (with 0.1% AcOH) from water
100% to acetonitrile 100%) to afford a mixture of the 2 diastereomers. The mixture was purified
by SFC preparative chromatography (Chiralpak IB 5 ym, 250 x 20 mm, CO2/MeOH+0.5% IPAm
80/20) to afford title compound (13.8 mg, 8%). m/z: 586 [M+H]*."H NMR (600 MHz, DMSO-ds) 0
ppm 8.30 (s, 1H), 7.21-7.50 (m, 4H), 6.82 (s, 1H), 6.16-6.59 (m, 1H), 5.40-6.02 (m, 1H), 4.29 (,
J=6.7 Hz, 1H), 3.67-3.82 (m, 2H), 2.97-3.19 (m, 6H), 2.95 (s, 3H), 1.59-2.28 (m, 7H).

Example 149 (CPD0073973) (2rel-S)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-
tetraazatricyclo[7.4.0.028trideca-1(9).3.5,7-tetraen-10-yl}phenyl)-2.2. 2-trifluoroethyl]-2-(1.1-
dioxo-1A®-thian-4-yl)-2-hydroxy-/N-methylacetamide

The expected product was obtained from the same purification conditions as the previous
compound (15.4 mg, 9%). m/z: 563 [M+H]*."H NMR (600 MHz, DMSO-de) & ppm 8.31 (s, 1H),
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7.22-7.44 (m, 4H), 6.82 (s, 1H), 6.23-6.60 (m, 1H), 5.32 (d, J = 7.3 Hz, 1H), 4.34 (t, J = 6.7 Hz,
1H), 3.64-3.80 (m, 2H), 3.00-3.23 (m, 6H), 2.93 (s, 3H), 1.72-2.14 (m, 7H).

Example 150 CPD0019340

Step 1. N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-1(9),3.5.7-tetraen-10-
yliphenyl)-2,2 2-trifluoroethyl]-N,2-dimethylpropanamide

To a solution of Intermediate 80 (100 mg, 0.328 mmol) in dry THF (3.3 mL) was added N-ethyl-
N-isopropyl-propan-2-amine (0.14 mL, 0.821 mmol) prior addition of 2-methylpropanoyl chloride

(0.069 mL, 0.657 mmol). The reaction mixture was left stirring at rt for 2 h. The solvent was
removed and the crude was poured in DCM and sat. aq. NH4Cl. The aqueous layers were
extracted twice with DCM. The organic layers were combined, washed with brine, dried over
anhydrous MgSO4 and concentrated under vacuum. The crude was purified by flash column
chromatography (heptane/EtOAc, from 0% to 50% of EtOAc) to afford the title compound (83 mg,
58%). m/z: 439 [M+H]*."H NMR (400 MHz, DMSO-ds) d ppm 7.69 (d, J = 8.5 Hz, 2H), 7.31 (d, J
= 8.3 Hz, 2H), 6.57 (q, J = 9.2 Hz, 1H), 2.99 (p, J = 6.7 Hz, 1H), 2.86 (s, 3H), 1.08 (d, J = 5.5 Hz,
6H).

Example 150 Step 2. N-[(1S)-1-(4-{4-chloro-2,3.7.10-tetraazatricyclo[7.4.0.0%®]trideca-
1(9).3.5,7-tetraen-10-yl}pheny)-2,2,2-trifluoroethyl]-/V,2-dimethylpropanamide (CPD0019340)
The compound was prepared according to the procedure described for examples 1-32 (10 mg,
12%). m/z: 466 [M+H]*. '"H NMR (DMSO-ds, 500 MHz): d ppm 8.31 (s, 1H), 7.23-7.39 (m, 4H),
6.82 (s, 1H), 6.54 (q, J = 9.5 Hz, 1H), 3.68-3.76 (m, 2H), 3.10 (t, J = 6.6 Hz, 2H), 2.98 (dt, J =
13.3, 6.7 Hz, 1H), 2.90 (s, 3H), 1.92-2.00 (m, 2H), 1.08 (d, J =6.8 Hz, 3H), 1.05 (d, J = 6.6 Hz,
3H).

Examples 151 CPD0021745

o o

Step 1. tert-butyl 4-[2-[[(1S)-1-[4-(4-chloro-2,3,7.10-tetrazatricyclo[7.4.0.02]trideca-1(9),3.5.7-
tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-amino]-2-oxo-ethyllpiperazine-1-carboxylate

To a solution of Intermediate 117 (130 mg, 0.301 mmol) and T3P - 50% in EtOAc (1.8 mL, 3.01
mmol) in dry DCM (1.5 mL) was added TEA (0.84 mL, 6.01 mmol) followed by [4-(tert-

butoxycarbonyl)piperazin-1-yllacetic acid (75 mg, 0.301 mmol) The reaction mixture was left
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stirring at rt for 18h. The reaction mixture was partitioned between DCM and a saturated NaHCOs
solution. The phases were separated and the aqueous phase was extracted twice with DCM.
The organic layers were combined, washed with brine, dried over anhydrous Na2SOs, filtered
and concentrated under reduced pressure. The crude was purified by reverse-phase column
chromatography (water/acetonitrile from water 100% to acetonitrile 100%) to afford the title
compound (86 mg, 46%). m/z: 622 [M+H]*."H NMR (400 MHz, DMSO-ds) & ppm 8.31 (s, 1H), 7.50
—7.23 (m, 4H), 6.82 (s, 1H), 6.46 (t, J = 9.4 Hz, 1H), 3.73 (d, J = 4.8 Hz, 2H), 3.45 — 3.34 (m,
2H), 3.11 (t, J = 6.7 Hz, 2H), 2.82 (d, J = 79.1 Hz, 3H), 2.47 — 2.31 (m, 4H), 1.96 (d, J = 5.0 Hz,
2H), 1.40 (s, 9H).

Example 151 Step 2. N-[(1S)-1-(4-{4-chloro-2,3,7.10-tetraazatricyclo[7.4.0.0%®]trideca-
1(9).3.5,7-tetraen-10-yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-2-(piperazin-1-yl)acetamide

To a solution of tert-butyl 4-[2-[[(7S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%¢]trideca-
1(9),3,5,7-tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-amino]-2-oxo-ethyl]piperazine-1-
carboxylate (70 mg, 0.110 mmol) in dry DCM (0.5 mL) was added TFA (0.082 mL, 1.10 mmol).
The mixture was stirred at rt for 5h. The reaction mixture was quenched with sat. ag. NaHCOs (5
mL) and DCM (5 mL) was added. The aqueous layer was extracted with DCM (3x5mL). The
organic layers were combined, washed with brine, dried with anhydrous Na:SO4 and

concentrated under reduced pressure The crude was purified by reverse-phase column
(water/acetonitrile from water 100% to acetonitrile 100%) to afford the title compound (45 mg,
74%). m/z: 522 [M+H]*."H NMR (600 MHz, DMSO-ds) & ppm 8.31 (s, 1H), 7.50 — 7.22 (m, 4H),
6.82 (s, 1H), 6.53 - 6.36 (m, 1H), 3.77 — 3.67 (m, 2H), 3.43 - 3.33 (m, 1H), 3.28 - 3.17 (m, 2H),
3.10 (t, J = 6.7 Hz, 2H), 2.93 (s, 3H), 2.69 — 2.63 (m, 4H), 2.45 - 2.19 (m, 4H), 1.98 (br s, 2H).

Example 152 CPD0021849

Step 1. tert-butyl 3-[2-[[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7
-tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-amino]-2-oxo-ethyllpyrrolidine-1-carboxylate

The compound was prepared from intermediate 117 according to the general procedure 3a
described for examples 37-127 (63 mg, 71%). m/z: 607 [M+H]*."H NMR (600 MHz, DMSO-ds) d
ppm 8.30 (s, 1H), 7.30-7.42 (m, 2H), 7.23-7.29 (m, 2H), 6.82 (s, 1H), 5.99-6.59 (m, 1H), 3.67-
3.75 (m, 2H), 3.40-3.55 (m, 1H), 3.32-3.37 (m, 1H), 3.13-3.23 (m, 1H), 3.09 (t, J = 6.7 Hz, 2H),
2.85 (s, 3H), 2.78-2.85 (m, 1H), 2.54-2.65 (m, 2H), 2.51-2.53 (m, 1H), 1.99-2.07 (m, 1H), 1.93-
1.98 (m, 2H), 1.44-1.57 (m, 1H), 1.39 (d, J = 4.7 Hz, 9H).
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Example 152 Step 2. N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.028]trideca-
1(9).3.5,7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyl]-N-methyl-2-(pyrrolidin-3-yl)acetamide

To a stirred solution of tert-butyl 3-[2-[[(7S)-1-[4-(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-
amino]-2-oxo-ethyl]pyrrolidine-1-carboxylate (55 mg, 0.0861 mmol) in dry 1,4-dioxane (0.4 mL)
was added 4M HCl in 1,4-dioxane (0.22 mL, 0.861 mmol). The reaction mixture was stirred at rt
for 3h. The reaction mixture was concentrated under reduced pressure. The crude was purified

by flash reverse column (water/acetonitrile from water 100% to acetonitrile 100%) to afford the
title compound (14 mg, 30%) as a mixture of two diastereomers in proportion 1/1. m/z: 507
[M+H]*."H NMR (500 MHz, DMSO-ds) & ppm 8.65-8.91 (m, 2H), 8.29 (s, 1H), 7.30-7.43 (m, 2H),
7.25-7.29 (m, 2H), 6.82 (s, 1H), 6.50 (q, J = 9.2 Hz, 1H), 3.68-3.76 (m, 2H), 3.35-3.44 (m, 1H),
3.18-3.27 (m, 1H), 3.06-3.15 (m, 1H), 3.10 (brt, J = 6.6 Hz, 2H), 2.86 (s, 3H), 2.56-2.81 (m, 4H),
2.05-2.20 (m, 1H), 1.90-2.01 (m, 2H), 1.50-1.63 (m, 1H).

Examples 153-154 CPD0072439/CPD0072934

Step 1.  methyl 3-[[(1S)-1-[4-(4-chloro-2,3.7.10-tetrazatricyclo[7.4.0.0%®]trideca-1(9).3.5.7-

tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]cyclobutanecarboxylate

The compound was prepared from intermediate 117 according to the general procedure 3b
described for examples 37-127to afford the title compound (77.5 mg, 61%) as a mixture of
diastereomers. m/z: 536 [M+H]*."H NMR (400 MHz, DMSO-ds) d ppm 8.31 (s, 1H), 7.35 - 7.23
(m, 4H), 6.82 (s, 1H), 6.56 — 6.40 (m, 1H), 3.76 — 3.69 (m, 2H), 3.62 (d,J= 13.4 Hz, 3H), 3.58 —
3.40 (m, 1H), 3.10 (t,J= 6.7 Hz, 3H), 2.76 (d,J= 14.0 Hz, 2H), 2.49 — 2.23 (m, 4H), 1.96 (s, 2H).

Example 153 Step 2. (trans)-3-{[(1S)-1-(4-{4-chloro-2,3.7.10-tetraazatricyclo[7.4.0.0%®]trideca-
1(9).3,5.7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyl](methyl)carbamoyl}cyclobutane-1-carboxylic
acid (CPD0072439)

To a solution of methyl 3-[[(7S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%%]trideca-
1(9),3,5,7-tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyllcyclobutanecarboxylate

(78 mg, 0.145 mmol) in a methanol (2 mL)/water (2 mL) mixture was added lithium hydroxide
hydrate (18 mg, 0.434 mmol). The reaction mixture was stirred at rt for 1 h. The mixture was
concentrated in vacuo. EtOAc was added to the residue. An aqueous solution of citric acid 10%
was added and the aqueous layer was extracted 3 times with EtOAc. The organic layer was
washed with brine, dried over anhydrous MgSOQy, filtered and concentrated in vacuo. The crude
was purified by SFC chromatography (Chiralpak IB 5um, 250 x 20 mm, CO2/(EtOH+0.5% IPAmM)
75/25) to afford the expected compound as a light yellow powder (8.3 mg, 11%) with the frans
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configuration. m/z: 522 [M+HJ*."H NMR (600 MHz, DMSO-de) 5 ppm 11.81-12.67 (m, 1H), 8.30
(s, 1H), 7.29-7.35 (m, 2H), 7.23-7.28 (m, 2H), 6.81 (s, 1H), 6.49 (q, J = 9.2 Hz, 1H), 3.68-3.74
(m, 2H), 3.50 (quin, J = 8.1 Hz, 1H), 3.09 (t, J = 6.7 Hz, 2H), 2.93-3.01 (m, 1H), 2.73 (s, 3H),
2.34-2.47 (m, 4H), 1.93-1.98 (m, 2H).

Example 154 (cis)-3-{[(1S)-1-(4-{4-chloro-2,3.7.10-tetraazatricyclo[7.4.0.0%¢]trideca-1(9),3.5.7-
tetraen-10-yl}phenyl)-2,2,2-trifluoroethyl](methyl)carbamoyl}cyclobutane-1-carboxylic acid
(CPD0072934)

The expected product was obtained from the same purification as the previous compound (11.1
mg, 14%) with the cis configuration. m/z: 522 [M+H]*."HNMR (600 MHz, DMSO-ds) d ppm 11.92-
12.43 (m, 1H), 8.30 (s, 1H), 7.24-7.36 (m, 4H), 6.81 (s, 1H), 6.46 (brd, J = 9.1 Hz, 1H), 3.69-3.73
(m, 2H), 3.36-3.43 (m, 1H), 3.09 (t, J = 6.7 Hz, 2H), 2.96 (br d, J = 8.4 Hz, 1H), 2.64-2.80 (m,
3H), 2.22-2.42 (m, 4H), 1.93-1.98 (m, 2H).

Example 155 CPD0072442

Step 1. methyl (1r,4n-4-{[(1S)-1-(4-{4-chloro-2,3.7,10-tetraazatricyclo[7.4.0.0%¢]trideca-
1(9).3,5.7-tetraen-10-yliphenyl)-2.2. 2-trifluoroethyl](methyl)carbamoylicyclohexane-1
carboxylate

The compound was prepared from intermediate 117 according to the general procedure 3b

described for examples 37-127 to afford title compound (45 mg, 49%) with the trans configuration.
m/z: 565 [M+H]*."H NMR (400 MHz, DMSO-dg) & ppm 8.30 (s, 1H), 7.32 - 7.19 (m, 4H), 6.82 (s,
1H), 6.52 (q,J= 9.4 Hz, 1H), 3.76 — 3.67 (m, 2H), 3.59 (s, 3H), 3.17 (d,J= 5.3 Hz, 1H), 3.10 (t,J=
6.7 Hz, 2H), 2.89 (s, 3H), 2.78 — 2.60 (m, 2H), 2.33 (s, 1H), 2.03 — 1.87 (m, 4H), 1.78 (d,J= 33.9
Hz, 2H), 1.52 — 1.36 (m, 4H), 1.14 (s, 1H).

Example 155 Step 2. (1r.4n-4-{[(1S)-1-(4-{4-chloro-2,3.7,10-tetraazatricyclo[7.4.0.0%®]trideca-
1(9).3.5,7-tetraen-10-yl}phenyl)-2,2 2-trifluoroethyll(methyl)carbamoyl}cyclohexane-1-carboxylic
acid (CPD0072442)

To a stirred solution of methyl (1r,4r)-4-{[(1S)-1-(4-{4-chloro-2,3,7,10-
tetraazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2
trifluoroethyll(methyl)carbamoyl}cyclohexane-1 carboxylate (40 mg, 0.0709 mmol) in dry 1,4-

dioxane (1 mL) and water (1 mL) at rt under nitrogen was added lithium hydroxide hydrate (15
mg, 0.355 mmol). The reaction mixture was stirred at rt for 1h. The reaction mixture was acidified

with a 10% aqueous solution of citric acid (1mL) and EtOAc (5 mL) was added. The aqueous

146



10

15

20

25

30

WO 2022/106857 PCT/GB2021/053031

layer was extracted with EtOAc (3 x 5mL). The organic layers were combined, washed with brine,
dried over MgSO4 and concentrated under reduced pressure. The crude was purified by reverse-
phase preparative chromatography (acetonitrile in water from 0% to 100%) to afford the expected
compound as a yellow powder (14.2 mg, 35%) with a frans configuration. m/z: 550 [M+H]*."H
NMR (600 MHz, DMSO-ds) d ppm 11.45-12.63 (m, 1 H), 8.30 (s, 1 H), 7.15-7.56 (m, 4 H), 6.81
(s, 1 H), .52 (br q, J=9.4 Hz, 1 H), 3.65 - 3.81 (m, 2 H), 3.09 (t, J=6.7 Hz, 2 H), 2.89 (s, 3 H),
2.70 (ddd, J=11.0,7.9,3.1 Hz, 1 H), 2.13 -2.26 (m, 1 H), 1.87 - 2.02 (m, 4 H), 1.68 - 1.87 (m, 2
H), 1.30 - 1.52 (m, 4 H).

Example 156 CPD0072441

B

o

Step 1. (1s,3s)-3-[(tert-butyldiphenylsilyl)oxy]-3-(trifluoromethyl)cyclobutane-1-carboxylic _acid

(7s,3s)-3-hydroxy-3-(trifluoromethyl)cyclobutanecarboxylic acid (50 mg, 0.272 mmol) was
dissolved in DMF (0.5 mL) prior addition of imidazole (92 mg, 1.36 mmol) and fert-butyl-chloro-
diphenyl-silane (0.13 mL, 0.597 mmol). The reaction mixture was stirred at rt for 24h. A second
amount of imidazole (92 mg, 1.36 mmol) and tert-butyl-chloro-diphenyl-silane (98%, 0.13 mL,
0.597 mmol) were added and the reaction mixture heated at 70 °C for 24h. The reaction mixture
was quenched with a saturated NH4Cl solution (10 mL), left stirring for 30 minutes and then
extracted with EtOAc (3 x 10mL). The organic layers were combined, washed with brine, dried
over anhydrous NaxSOa, filtered and concentrated under reduced pressure. The crude was
purified by flash chromatography (DCM/EtOAC 8/2) to obtain the title compound (41 mg, 36%).
m/z: no corresponding mass. '"H NMR (400 MHz, DMSO-ds) d ppm 12.27 (s, 1H), 7.62 (dd, J =
8.0, 1.5 Hz, 4H), 7.55 — 7.37 (m, 6H), 2.61 (s, 1H), 2.42 (d, J = 9.1 Hz, 2H), 2.33 (s, 2H), 1.02 (s,
9H).

Step 2. (1s,3s)-3-[tert-butyl(diphenyl)silylJoxy-N-[(1S)-1-[4-(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.0%®]trideca-1(9),3,5,7-tetraen-10-yl) phenyl]-2,2, 2-trifluoro-ethyl]-N-methyl-
3-(trifluoromethyl)cyclobutanecarboxamide

The compound was prepared from intermediate 117 according to the general procedure 3c
described for examples 37-127 to afford the title compound (41.2 mg, 53%). m/z: 800 [M+H]*.'H
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NMR (400 MHz, DMSO-ds) & ppm 8.29 (d, J = 11.6 Hz, 1H), 7.64 — 7.36 (m, 10H), 7.28 — 7.15
(M, 4H), 6.84 (d, J = 4.5 Hz, 1H), 6.31 (d, J = 9.2 Hz, 1H), 3.78 — 3.67 (m, 2H), 3.17 — 2.96 (m,
3H), 2.61 (d, J = 7.3 Hz, 4H), 2.50 (s, 7H), 1.98 (d, J = 12.5 Hz, 3H), 1.01 (s, 9H).

Example 156 Step 3. (7s,35)-N-[(15)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-
1(9).3.,5,7-tetraen-10-yl}phenyl)-2,2 2-trifluoroethyl]-3-hydroxy-N-methyl-3-
(trifluoromethyl)cyclobutane-1-carboxamide (CPD0072441)
(1s,3s)-3-[tert-butyl(diphenyl)silylloxy-N-[(1S)-1-[4-(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-2,2, 2-trifluoro-ethyl]-N-methyl-
3-(trifluoromethyl)cyclobutanecarboxamide (39 mg, 0.0487 mmol) was dissolved in dry THF (0.5
mL) at rt. A solution of 1 M tetrabutylammonium fluoride in THF (0.073 mL, 0.0731 mmol) was

added and the reaction mixture was stirred at 0 °C for 1h. The reaction mixture was partitioned

between EtOAc (5ml) and water (5ml). The layers were separated and the aqueous phase was
extracted twice with EtOAc (5ml). Organic layers were combined, washed with brine, dried over
anhydrous Na2SO;s, filtered and concentrated. The crude was purified by flash chromatography
(Heptane/EtOAc from 20% to 50% of EtOAC) to yield the title compound (9.1 mg, 31%). m/z; 562
[M+H]*."H NMR (600 MHz, DMSO-ds) d ppm 8.29 (s, 1H), 7.37 — 7.30 (m, 2H), 7.29 — 7.21 (m,
2H), 6.81 (s, 1H), 6.63 (s, 1H), 6.53 — 5.82 (m, 1H), 3.78 — 3.62 (m, 2H), 3.23 — 3.12 (m, 1H),
3.12-3.03 (m, 2H), 2.77 (s, 3H), 2.73 — 2.57 (m, 2H), 2.47 — 2.26 (m, 2H), 2.03 = 1.91 (m, 2H).

Example 157 CPD0072437

Beg R

Step 1. Methyl 3-hydroxy-3-methylcyclobutanecarboxylate

To a solution of 3-hydroxy-3-methylcyclobutanecarboxylic acid (500 mg, 3.65 mmol) in methanol
(8.5 mL) was added sulfuric acid (0.078 mL, 1.46 mmol). The mixture was refluxed overnight.
The reaction mixture was cooled to rt and then concentrated under reduced pressure. The
residue was dissolved in water and the mixture was extracted with EtOAc. The combined organic
phases were washed with sat. ag. NaHCOs, dried over anhydrous MgSOs, filtered and
concentrated in vacuo to provide the title compound (526 mg, 92%). m/z: 167 [M+Na]*."H NMR
(400 MHz, DMSO-ds) d ppm 5.07 (s, 1H), 3.59 (s, 3H), 2.74 — 2.59 (m, 1H), 2.25 — 1.98 (m, 4H),

1.23 (s, 3H).
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Step 2. methyl 3-[tert-butyl(diphenyl)silylloxy-3-methyl-cyclobutanecarboxylate

Tert-butyl(chloro)diphenylsilane (3.8 mL, 14.6 mmol) was added to a mixture of methyl 3-
hydroxy-3-methyl-cyclobutanecarboxylate (526 mg, 3.65 mmol) in dry DMF (12 mL) and 1H-
imidazole (994 mg, 14.6 mmol). The reaction mixture was heated at 80°C for 30h. After cooling
to rt, the mixture was partitioned between water and EtOAc. The aqueous layer was extracted 3
times with EtOAc. The organic layers were combined, washed with brine, dried over anhydrous
MgSO4, filtered and concentrated under reduced pressure. The crude product was purified twice,
first by flash column chromatography (DCM/MeOH, from 0% to 10% of MeOH) and then by
reverse-phase chromatography (acetonitrile (+0.1% AcOH) in water (+0.1% AcOH) from 0% to
100%) to provide the title compound 368 mg, 22%, purity 85%).m/z: 383.5 [M+H]*."H NMR (400
MHz, DMSO-de) & ppm 7.64 (dd, J = 7.8, 1.7 Hz, 4H), 7.55 — 7.33 (m, 6H), 3.53 (s, 3H), 2.71 -
2.55 (m, 1H), 2.27 (id, J = 9.4, 2.2 Hz, 2H), 2.06 — 1.88 (m, 2H), 1.23 (s, 3H), 0.98 (s, 9H).

Step 3. 3-[tert-butyl(diphenyl)silylJoxy-3-methylcyclobutanecarboxylic acid

To a stirred solution of methyl 3-[tert-butyl(diphenyl)silyljoxy-3-methyl-cyclobutanecarboxylate
(368 mg, 0.962 mmol) in methanol (2.7 mL) and water (0.2 mL) was added lithium hydroxide (69
mg, 2.89 mmol). The reaction mixture was stirred overnight at rt. The solvent was removed under
reduced pressure. The crude product was purified by flash column chromatography (DCM/(DCM-
MeOH 90/10), from 0 to 20 % of DCM-MeOH 10%) to afford the title compound (221 mg, 57%).
m/z: 369 [M+H]*."H NMR (400 MHz, DMSO-ds) & ppm 12.13 (s, 1H), 7.64 (dd, J = 7.8, 1.6 Hz,
4H), 7.50 - 7.29 (m, 6H), 2.86 — 2.60 (m, 1H), 2.36 — 2.20 (m, 2H), 1.93 (td, J = 8.2, 2.5 Hz, 2H),
1.22 (s, 3H), 0.98 (s, 9H).

Step 4. 3-[tert-butyl(diphenyl)silyllJoxy-N-[(1S)-1-[4-(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5.7-tetraen-10-yl) phenyl]-2.2, 2-trifluoro-ethyl]-N, 3-
dimethyl-cyclobutanecarboxamide

Prepared from intermediate 117 according to the general procedure 3 described for examples
37-127. The crude product was purified by flash column chromatography (DCM/(DCM-MeOH
9/1), from 0% to 40% of DCM-MeOH 9/1) to provide the title compound (225 mg, 95%). m/z: 746
[M+H]*."H NMR (400 MHz, DMSO-ds) d ppm 8.30 (s, 1H), 7.74 — 7.56 (m, 4H), 7.52 — 7.33 (m,
6H), 7.24 (s, 4H), 6.83 (s, 1H), 5.76 (s, 9H), 3.82 - 3.62 (m, 2H), 3.10 (t, J = 6.7 Hz, 2H), 2.65 (d,
J=20.5Hz, 3H), 2.31 (dt, J =20.1, 10.2 Hz, 2H), 2.15 - 2.03 (m, 1H), 2.04 — 1.89 (m, 3H), 1.28
(d, J=6.5Hz, 3H), 0.98 (s, 9H).
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Example 157 Step 5. (1r,3s)-N-[(18)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%®]trideca-
1(9).3.5,7-tetraen-10-yl}iphenyl)-2,2,2-trifluoroethyl]-3-hydroxy-N,3-dimethylcyclobutane-1-
carboxamide (CPD0072437)

To a stired solution of 3-[tert-butyl(diphenyl)silylloxy-N-[(1S)-1-[4-(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-N, 3-
dimethyl-cyclobutanecarboxamide (215 mg, 0.271 mmol) in DCM (2 mL) at rt under nitrogen was
added TFA (1.0 mL, 13.5 mmol). The reaction mixture was stirred at rt for 5h. Additional TFA (1.0
mL, 13.5 mmol) was added at rt and the reaction mixture was stirred for 18h. Additional TFA (1.0
mL, 13.5 mmol) was added at rt and the reaction mixture was stirred for 5h. Finally, additional
TFA (1.0 mL, 13.5 mmol) was added at rt and the reaction mixture was stirred for 18h. The

reaction mixture was concentrated under reduced pressure and dried under vacuum. The crude

was purified by reverse-phase preparative chromatography (acetonitrile in water from 0% to
100% (0.1% AcOH in water)) to afford the title compound (60mg, 41%) as a single diastereomer.
The second diastereomer couldn’t be found after the purification. m/z: 508 [M+H]*."H NMR (400
MHz, DMSO-ds) d ppm 8.30 (s, 1H), 7.19-7.38 (m, 4H), 6.81 (s, 1H), 6.46-6.53 (m, 1H), 5.01 (s,
1H), 3.68-3.74 (m, 2H), 3.09 (t, = 6.7 Hz, 2H), 2.99 (quin,J = 8.8 Hz, 1H), 2.64-2.79 (m, 3H), 2.07-
2.27 (m, 4H), 1.89-2.03 (m, 2H), 1.21-1.33 (m, 3H).

Example 158 CPD0073091

Step 3

p g
A &

Step 1. tert-butyl 4-[[(1S)-1-[4-(4-chloro-2,3.7.10-tetrazatricyclo[7.4.0.0%¢]trideca-1(9).3.5.7-
tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]piperidine-1-carboxylate

The compound was prepared from intermediate 117 according to the general procedure 3b used
for examples 37-127 to obtain the expected compound as a brown oil (158 mg, 55%). m/z: 607
[M+H]*."H NMR (400 MHz, DMSO-ds) 6 ppm 7.41 — 7.20 (m, 4H), 6.83 (s, 1H), 6.52 (d, J = 8.5
Hz, 1H), 4.03 (d, J = 42.7 Hz, 2H), 3.72 (s, 2H), 3.14 (d, J = 27.9 Hz, 3H), 2.79 (d, J = 107.5 Hz,
5H), 1.96 (s, 2H), 1.41 (s, 13H).

Step 2. N-[(1S)-1-[4-(4-chloro-2,3.7.10-tetrazatricyclo[7.4.0.0%]trideca-1(9).3.5,7-tetraen-10-
yhphenyl]-2,2.2-trifluoro-ethyl]-N-methyl-piperidine-4-carboxamide
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Tert-butyl 4-[[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraen-10-
yhphenyl]-2,2,2-trifluoro-ethyl]l-methyl carbamoyl]piperidine-1-carboxylate (150 mg, 0.245 mmol)
was partitioned between DCM (9 mL) and TFA (9.0 mL, 0.118 mol), the reaction mixture was
stirred at rt for 2 h. Volatiles were evaporated and the dark red oil was dissolved in MeOH (10
ml) and loaded onto a SPE-SCX (5¢). Basic fractions were collected and evaporated to give the
titte compound (110 mg, 84%). m/z: 507 [M+H]*.'"H NMR (400 MHz, DMSO-ds) & ppm 8.31 (s,
1H), 7.28 (q, J = 8.9 Hz, 4H), 6.83 (s, 1H), 6.53 (d, J = 9.1 Hz, 1H), 3.72 (s, 2H), 3.10 (t, J=6.6
Hz, 3H), 2.94 (d, J = 29.7 Hz, 6H), 2.60 (dd, J = 48.6, 9.9 Hz, 2H), 1.96 (s, 2H), 1.54 (d, J = 30.1
Hz, 4H).

Step 3. [2-[4-[[(1S)-1-[4-(4-chloro-2,3,7.10-tetrazatricyclo[7.4.0.0%8]trideca-1(9).3.5.7-tetraen-10-
yl)phenyl]-2,2.2-trifluoro-ethyl]-methyl-carbamoyl]-1-piperidyl]-2-oxo-ethyllacetate

The compound was prepared according to general procedure 3 used for preparing examples 37-
127. The crude was purified by flash chromatography (DCM/EtOAC from 0% to 20% of EtOAC)
to obtain the title compound (102 mg, 73%). m/z: 607 [M+H]*."H NMR (400 MHz, DMSO-ds) 8
ppm 8.31 (s, 1H), 7.42 - 7.11 (m, 4H), 6.83 (s, 1H), 6.51 (t, J= 9.4 Hz, 1H), 4.77 (t, J = 13.3 Hz,
2H),4.30 (d, J =12.6 Hz, 1H), 3.73 d, J = 5.1 Hz, 3H), 3.21 — 2.99 (m, 4H), 2.94 (s, 3H), 2.78 -
2.59 (m, 2H), 1.98 (d, J = 13.4 Hz, 3H), 1.83 — 1.31 (m, 4H).

Example 158 Step 4. N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0?€]trideca-
1(9).3,5,7-tetraen-10-yl}phenyl)-2,2 2-trifluoroethyl]-1-(2-hydroxyacetyl)-N-methylpiperidine-4-
carboxamide (CPD0073091)
[2-[4-[[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-
ylphenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]-1-piperidyl]-2-oxo-ethyl] acetate (102 mg,

0.151 mmol) was partitioned between 1,4-dioxane (0.9 mL) and water (0.4 mL) prior addition of
lithium hydroxide hydrate (24 mg, 0.572 mmol). The reaction mixture was stirred at rt for 2h. The
reaction mixture was acidified to pH 3 with AcOH and then diluted with DCM (10ml) and water
(10 ml), phases were separated and the aqueous phase extracted with DCM (3 x 10 ml). The
organic layers were combined, washed with a brine, dried over anhydrous NazSOy, filtered and
concentrated under reduced pressure. The crude was purified by reverse-phase chromatography
(water/acetonitrile (with 0.1% AcOH) from water 100% to acetonitrile 100%) the title compound
(10 mg, 11%). m/z: 565 [M+H]*."H NMR (600 MHz, DMSO-de) d ppm 8.30 (s, 1H), 7.17-7.49 (m,
4H), 6.82 (s, 1H), 6.24-6.59 (m, 1H), 4.48 (t, J = 5.4 Hz, 1H), 4.28-4.40 (m, 1H), 3.99-4.18 (m,
2H), 3.66-3.76 (m, 3H), 3.10 (t, J = 6.6 Hz, 2H), 3.01-3.08 (m, 2H), 2.93 (s, 3H), 2.67-2.79 (M,
1H), 1.92-2.02 (m, 2H), 1.36-1.83 (m, 4H).

Example 159-160 CPD0073976-CPD0073977
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Step 1. [2-[3-[[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3.5.7-tetraen-10-
yDphenyl]-2,2.2-trifluoro-ethyl]-methyl-carbamoyl]pyrrolidin-1-yl]-2-oxo-ethyl] acetate

The compound was prepared from intermediate 136 according to general procedure 3b for
examples 37-127 to obtain the titled compound (213 mg, 69%). m/z: 593 [M+H]*."H NMR (400
MHz, DMSO-ds) & ppm 8.32 (d, J = 1.7 Hz, 1H), 7.33 (d, J = 7.3 Hz, 2H), 7.27 (d, J = 8.8 Hz, 2H),
6.83 (s, 1H), 6.51 (d, J = 9.1 Hz, 1H), 4.77 — 4.61 (m, 2H), 3.79 — 3.37 (m, 7H), 3.11 (t, J=6.7
Hz, 2H), 2.94 (d, J = 4.9 Hz, 3H), 2.71 (s, 1H), 2.37 = 2.11 (m, 1H), 2.08 (d, J = 2.3 Hz, 3H), 1.98
—1.78 (m, 2H).

Example 159 Step 2. (3 rel-R)-N-[(1S)-1-(4-{4-chloro-2,3.7.10-tetraazatricyclo[7.4.0.0%®]trideca-
1(9).3.5,7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyl]-1-(2-hydroxyacetyl)-N-methylpyrrolidine-3-
carboxamide (CPD0073976)

To a solution of [2-[3-[[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-
tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]pyrrolidin-1-yl]-2-oxo-ethyl] acetate
(203 mg, 0.335 mmol) in THF (2.8 mL) was added water (2.8 mL) and lithium hydroxide hydrate
(23 mg, 0.503 mmol). The reaction mixture was stirred for 2h at rt. The reaction mixture was

quenched with sat. aq. NH4Cl until pH = 3. The aqueous layer was extracted twice, then organic
layer was dried over anhydrous MgSO:4 and concentrated under vacuum. The crude was purified
by flash column chromatography (DCM/MeOH, from 0% to 5% of MeOH) to obtain a mixture of
diastereomers. The mixture was purified by SFC preparative chromatography (Chiralpak 1B 5
pm, 250 x 20 mm, CO2/MeOH+0.5%IPAm 70/30) to afford the expected compound (20 mg, 11%).
m/z: 551 [M+H]*."H NMR (600 MHz, DMSO-ds) d ppm 8.31 (s, 1H), 7.47 — 7.15 (m, 4H), 6.82 (s,
1H), 6.50 (brd, J = 9.2 Hz, 1H), 4.61 — 4.50 (m, 1H), 4.07 — 3.92 (m, 2H), 3.78 — 3.64 (m, 3H),
3.62 -3.32 (m, 4H), 3.10 (s, 2H), 2.93 (s, 3H), 2.19 — 1.82 (m, 4H).

Example 160 (3re/-S)-N-[(1S)-1-(4-{4-chloro-2,3.7,10-tetraazatricyclo[7.4.0.0%¢]trideca-
1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyl]-1-(2-hydroxyacetyl)-N-methylpyrrolidine-3-
carboxamide (CPD0073977)

The product was obtained from the same purification as the previous compound (9 mg, 5%). m/z:

551 [M+H]*."H NMR (600 MHz, DMSO-ds) & ppm 8.38 — 8.25 (m, 1H), 7.47 — 7.18 (m, 4H), 6.82
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(d, J = 0.9 Hz, 1H), 6.51 (br d, J = 9.2 Hz, 1H), 4.64 — 4.49 (m, 1H), 4.13 — 3.92 (m, 2H), 3.82 —
3.32 (m, 7H), 3.18 — 3.02 (m, 2H), 2.99 — 2.63 (m, 3H), 2.30 — 1.76 (m, 4H).

Examples 161-162 CPD0073562/CPD0073563

Step 1. tert-butyl 3-[[(1S)-1-[4-(4-chloro-2,3,7.10-tetrazatricyclo[7.4.0.0%krideca-1(9).3,5.7-
tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyllazetidine-1-carboxylate

Prepared from intermediate 117 according to the general procedure 3 used for examples 37-127
The crude was purified by flash column chromatography (Heptane/EtOAc, from 0% to 100% of
EtOAC) to obtain the titled compound as a yellow solid (266 mg, 83%). m/z: 579 [M+H]*."H NMR
(400 MHz, DMSO-dg) 6 ppm 8.31 (s, 1H), 7.34 (d, J = 8.6 Hz, 2H), 7.26 (d, J = 8.8 Hz, 2H), 6.82
(s, 1H), 6.48 (d, J = 9.2 Hz, 1H), 4.06 (s, 2H), 3.92 (s, 2H), 3.88 — 3.80 (m, 1H), 3.72 d, J = 4.7
Hz, 2H), 3.10 (t, J = 6.7 Hz, 2H), 2.73 (s, 3H), 1.95 (s, 2H), 1.38 (s, 9H).

Step 2. N-[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-
yhphenyl]-2,2,2-trifluoro-ethyl]-N-methyl-azetidine-3-carboxamide

Tert-butyl 3-[[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-
ylphenyl]-2,2,2-trifluoro-ethyl]-methylcarbamoyl]azetidine-1-carboxylate (181 mg, 0.306 mmol)
was dissolved in dry DCM (1.5 mL). TFA (0.23 mL, 3.06 mmol) was added. The reaction mixture

was stirred at rt for 2h. The reaction mixture was quenched with aqg. sat. NaHCOs;. DCM was

added and the organic layers were washed 3 times with the saturated solution of NaHCOs then
with brine, dried over anhydrous MgSOsu, filtered and concentrated in vacuo to afford the title
compound (139 mg, 85%). m/z: 479 [M+H]*."H NMR (400 MHz, DMSO-ds) & ppm 8.30 (s, 1H),
7.31(d,J=8.7Hz, 2H), 7.25 (d, J = 8.8 Hz, 2H), 6.82 (s, 1H), 6.49 (q, J = 9.5 Hz, 1H), 3.86 (p,
J=28.1Hz, 1H), 3.69 (ddd, J = 14.8, 10.8, 6.4 Hz, 4H), 3.57 (t, J = 8.0 Hz,

1H), 3.50 (t, J = 7.9 Hz, 1H), 3.10 (t, J = 6.7 Hz, 2H), 2.69 (s, 3H), 1.98 — 1.92 (m, 2H).

Example 161 Step 3. N-[(1S8)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%®]trideca-
1(9).3,5.7-tetraen-10-yliphenyl)-2,2 . 2-trifluoroethyl]-N-methyl-1-[(2re/-R)-oxetane-2-
carbonyllazetidine-3-carboxamide (CPD0073562)
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The compound was prepared according to the general procedure 3 used for preparing
examples 37-127. The crude was purified by flash column chromatography (DCM/MeOH, from
0% to 15% of MeOH) to obtain a mixture of diastereomers. The mixture was purified by SFC
preparative chromatography (Chiralpak IB 5 ym, 250 x 20 mm, CO2/EtOH 80/20) to afford the
expected compound as a white solid (24 mg, 10%). m/z: 563 [M+H]*."H NMR (600 MHz,
DMSO-ds) d ppm 8.30 (s, 1H), 7.20-7.42 (m, 4H), 6.82 (s, 1H), 5.74-6.60 (m, 1H), 5.08-5.21 (m,
1H), 4.44-4.60 (m, 2H), 4.32-4.41 (m, 1H), 4.09-4.28 (m, 2H), 3.88-4.07 (m, 2H), 3.68-3.75 (m,
2H), 3.09 (t, J = 6.7 Hz, 2H), 2.76-2.84 (m, 1H), 2.74 (s, 3H), 2.62-2.69 (m, 1H), 1.91-1.99 (m,
2H).

Example 162 N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.028]trideca-1(9),3.5.7-
tetraen-10-yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1-[(2re/-S)-oxetane-2-carbonyl]azetidine-3-
carboxamide (CPD0073563)

The expected product was obtained during the same purification as the previous compound (23
mg, 10%). m/z: 563 [M+H]*."H NMR (600 MHz, DMSO-ds) & ppm 8.30 (d, J = 2.5 Hz, 1H), 7.19-
7.43 (m, 4H), 6.82 (s, 1H), 5.78-6.57 (m, 1H), 5.14 (d, J = 8.8, 7.1 Hz, 1H), 4.22-4.60 (m, 4H),
3.89-4.21 (m, 3H), 3.68-3.75 (m, 2H), 3.10 (t, J = 6.7 Hz, 2H), 2.76-2.84 (m, 1H), 2.74 (s, 3H),
2.62-2.69 (m, 1H), 1.96 (brdd, J = 4.5, 2.9 Hz, 2H).

Examples 163-164 CPD0073564/CPD0073565

Step 2 Step 2 dbis

Step 1. tert-butyl (4REL-R)-4-[[(1S)-1-[4-(4-chloro-2.3.7.10-tetrazatricyclo[7.4.0.0%®]trideca-
1(9),3,5.7-tetraen-10-yl)phenyl]-2.2, 2-trifluoro-ethyl]-methyl-carbamoyl]-2-oxo-pyrrolidine-1-

carboxylate
The compound was prepared from intermediate 117 and intermediate 181 according to the

general procedure 3a used for preparing examples 37-127. The crude was purified by flash
column chromatography (Heptane/EtOAc, from 40% to 70% of EtOAc) to obtain title compound
as the first diastereomer to come out as a yellow oil (177 mg, 29%). m/z: 607 [M+H]*.
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tert-butyl (4rel-S)-4-[[(1S)-1-[4-(4-chloro-2,3,7.10-tetrazatricyclo[7.4.0.028]trideca-1(9),3,5.7-

tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]-2-oxo-pyrrolidine-1-carboxylate

The second diastereomer to come out of the column corresponded to the title compound as a
yellow oil (155 mg, 27%). m/z: 607 [M+H]*.

Example 163 Step 2. (CPD0073564) (3rel-R)-N-[(18)-1-(4-{4-chloro-2,3,7,10-
tetraazatricyclo[7.4.0.0%¢]trideca-1(9),3.5.7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyll-N-methyl-
5-oxopyrrolidine-3-carboxamide

To a solution of tert-butyl (4rel-R)-4-[[(1S)-1-[4-(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-
carbamoyl]-2-oxo-pyrrolidine-1-carboxylate (177 mg, 0.268 mmol) in dry DCM (1 mL) was

added TFA (0.20 mL, 2.61 mmol). The reaction mixture was left stirring at rt for 1h. The reaction
mixture was quenched with a sat. ag. NaHCOs and diluted with EtOAc. The phases were
separated and aqueous phase was extracted with EtOAc. The organic layers were combined,
dried over anhydrous NazSOyq, filtered and concentrated under reduced pressure. The crude
was purified by flash chromatography (DCM/MeOH, from 0% to 5% of MeOH) to obtain the title
compound (72 mg, 53%). m/z: 507 [M+H]*.'"H NMR (600 MHz, DMSO-ds) d ppm 8.31 (s, 1H),
7.66 (s, 1H), 7.40 — 7.31 (m, 2H), 7.30 — 7.22 (m, 2H), 6.82 (s, 1H), 6.61 — 6.03 (m, 1H), 3.72
(brd, J=2.9Hz, 3H), 3.53 - 3.32 (m, 2H), 3.10 (t, = 6.7 Hz, 2H), 2.92 — 2.67 (m, 3H), 2.53
(brd, J=9.8 Hz, 1H), 2.27 (dd, J = 16.5, 6.7 Hz, 1H), 2.03 — 1.90 (m, 2H).

Example 164 (CPD0073565) Step 2 bis. (3rel-S)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-
tetraazatricyclo[7.4.0.0%¢Jtrideca-1(9),3.5.7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyll-N-methyl-
5-oxopyrrolidine-3-carboxamide

To a solution of tert-butyl (4rel-S)-4-[[(1S)-1-[4-(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-
carbamoyl]-2-oxo-pyrrolidine-1-carboxylate (155 mg, 0.243 mmol) in dry DCM (1 mL) was

added TFA (0.20 mL, 2.61 mmol). The reaction mixture was left stirring at rt for 1h. The reaction
mixture was quenched with a sat. aq. NaHCOs and diluted with EtOAc. The phases were
separated and aqueous phase was extracted with EtOAc. The organic layers were combined,
dried over anhydrous Na:SOyq, filtered and concentrated under reduced pressure. The crude
was purified by flash column chromatography (DCM/MeOH, from 0% to 5% of MeOH) to obtain
the title compound (73 mg, 59%). m/z: 507 [M+H]*."H NMR (600 MHz, DMSO-ds) 5 ppm 8.31 (s,
1H), 7.66 (s, 1H), 7.42 - 7.31 (m, 2H), 7.30 — 7.23 (m, 2H), 6.82 (s, 1H), 6.57 — 6.05 (m, 1H),
3.82-3.65 (m, 3H), 3.61 -3.49 (m, 1H), 3.27 (dd, J = 9.5, 5.9 Hz, 1H), 3.10 (t, J = 6.7 Hz, 2H),
2.94 — 2,68 (m, 3H), 2.45-2.29 (m, 2H), 2.03 — 1.86 (m, 2H).
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Examples 165-166 CPD0077244/CPD0077245

Btan 2 Sea ¥ i

Step1:

To a solution of (1R)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-
10-yl)phenyl]-2,2,2-trifluoro-N-methyl-ethanamine (prepared as described for intermediates 115-
125) (87%, 280 mg, 0.615 mmol) and 1-tert-butoxycarbonyl-5-oxo-pyrrolidine-3-carboxylic acid
(70%, 202 mg, 0.615 mmol) in dry DCM (2.7 mL) TEA (1.7 mL, 12.3 mmol) was added, followed
by T3P in Me-THF (50%, 3.8 mL, 6.15 mmol). The reaction mixture was stirred at rt for 1h30.
The reaction mixture was partitioned between sat. ag. NH4Cl and EtOAc, phases were separated
and aqueous phase was extracted with EtOAc (3 x 15mL). The organic layers were combined,
dried over NaxSO4q, filtered and concentrated under reduced pressure to obtain:

Tert-butyl (4rel-R)-4-[[(1R)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-
tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]-2-oxo-pyrrolidine-1-carboxylate
(102 mg; 24% vyield). m/z: 607 [M+H]* . "H NMR (400 MHz, DMSO) d ppm 8.30 (d, J = 3.1 Hz,
1H), 7.43 — 7.22 (m, 4H), 6.82 (s, 1H), 6.48 (q, J = 9.3 Hz, 1H), 3.95 - 3.62 (m, 5H), 3.10 (t, J =
6.7 Hz, 2H), 2.89 (s, 3H), 2.85 (d, J = 9.5 Hz, 2H), 1.96 (dd, J = 11.6, 5.6 Hz, 2H), 1.45 (s, 9H).
and

Tert-butyl  (4rel-S)-4-[[(1R)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-
tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-methyl-carbamoyl]-2-oxo-pyrrolidine-1-carboxylate
(100 mg; 24% yield). m/z: 607 [M+H]*. '"H NMR (400 MHz, DMSO) & ppm 8.31 (s, 1H), 7.37 -
7.23 (m, 4H), 6.82 (s, 1H), 6.48 (q, J = 9.4 Hz, 1H), 4.01 — 3.91 (m, 1H), 3.75 — 3.63 (m, 4H),
3.10 (t, J = 6.7 Hz, 2H), 2.90 (s, 3H), 2.76 — 2.55 (m, 2H), 1.96 (d, J = 5.4 Hz, 2H), 1.45 (s, 9H).

Step 2: Example165 CPD0077244

To a solution of tert-butyl 4 rel-R)-4-[[(1R)-1-[4-(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.02,6]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl}-methyl-
carbamoyl]-2-oxo-pyrrolidine-1-carboxylate (87%, 102 mg, 0.146 mmol) in dry DCM (1 mL) was
added 2,2,2-trifluoroacetic acid (0.15 mL, 1.96 mmol). The reaction mixture was stirred at rt for
3H. After that, the reaction was quenched with NaHCOs3 sat and diluted with EtOAc. Phases were

separated and aqueous phase was extracted with EtOAc. The combined organic layers were
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dried over anhydrous NazSOjq, filtered and concentrated under reduced pressure. The crude was
purified by flash column chromatography eluting with DCM/MeOH from 100/0 to 90/10 to obtain
(3 rel-R)-N-[(1R)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.02 6]trideca-1(9),3,5,7-tetraen-10-
yhphenyl]-2,2,2-trifluoro-ethyl]-N-methyl-5-oxo-pyrrolidine-3-carboxamide (45.4 mg, 61% Yield)
as white solid. m/z: 507 [M+H]*. '"H NMR (500 MHz, DMSO-ds) d ppm 1.93 - 1.99 (m, 2 H) 2.24
-2.38(m,2H)2.88(s,3H)3.10 (t, J=6.60 Hz, 2 H) 3.32-3.39 (m, 1 H) 3.45-3.50 (m, 1 H) 3.70
-3.78 (m, 3 H) 6.50 (q, J=9.21 Hz, 1 H) 6.82 (5,1 H) 7.24 - 7.40 (m, 4 H) 7.63 - 7.69 (m, 1 H)
8.31 (s, 1 H).

Step 2-bis: Example 166 CPD0077245

Prepared as described for the example above to obtain (3 rel-S)-N-[(1R)-1-[4-(4-chloro-2,3,7,10-
tetrazatricyclo[7.4.0.02,6]trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-
5-oxo0-pyrrolidine-3-carboxamide (58.3 mg, 76% Yield) as white solid. m/z: 507 [M+H]*. '"H NMR
(500 MHz, DMSO-ds) d ppm 1.93 - 1.99 (m, 2 H) 2.34 - 2.44 (m, 2 H) 2.88 (s, 3 H) 3.10 (t, J=6.72
Hz,2H)3.25-3.30 (m, 1 H) 3.52-3.61(m, 1H)3.70-3.79 (m, 3H)6.14 - 6.55 (m, 1 H) 6.82
(5, 1H)7.27 (5,2H)7.31-7.39 (m, 2 H) 7.66 (s, 1 H) 8.31 (s, 1 H).

Example 167 CPD0072804

Siep 1

Step 1. N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1,1-dioxo-1AS-thiomorpholine-4-carboxamide
(CPD0072804)

Intermediate 117 (40 mg, 0.0925 mmol) was suspended in dry DCM (0.5 mL) at rt. N-ethyl-N-
isopropyl-propan-2-amine (81 uL, 0.463 mmol) was added, followed by triphosgene (9.3 mg,

0.0315 mmol). The reaction mixture was stirred at rt for 1h. Thiomorpholine 1,1-dioxide (19 mg,
0.139 mmol) was added and the reaction mixture was stirred at rt for 1h. The reaction mixture
was diluted with water and extracted three times with EtOAc. Organic layers were combined,
washed with brine, dried over anhydrous Na>SOsa, filtered and concentrated. The residue was
purified by flash column chromatography (Heptane/EtOAc, from 0% to 75% of EtOAc) and
reverse phase column chromatography (water/acetonitrile with 0.1% AcOH from water 100% to
acetonitrile 100%) to yield the title compound (25 mg, 48%). m/z: 557 [M+H]*."H NMR (500 MHz,
DMSO-ds)  ppm 8.31 (s, 1H), 7.43 (d, 2H, J = 8.3 Hz), 7.27 (d, 2H, J = 8.6 Hz), 6.82 (s, 1H), 5.98
(9, 1H, J = 9.2 Hz), 3.7-3.8 (m, 2H), 3.5-3.7 (m, 4H), 3.2-3.3 (m, 2H), 3.0-3.2 (m, 4H), 2.77 (s,
3H), 1.9-2.0 (m, 2H).
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Example 168 CPD0073084

Step 1

Step 1. N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2 2-trifluoroethyl]-N-methylmorpholine-4-carboxamide (CPD0073084)

Intermediate 117 (40 mg, 0.101 mmol) was dissolved in dry DCM (0.5 mL) at rt. N-ethyl-N-
isopropyl-propan-2-amine (0.088 mL, 0.505 mmol) was added, followed by triphosgene (10 mg,

0.0344 mmol). The reaction mixture was stirred at rt for 1h. Morpholine (0.018 mL, 0.152 mmol)
was added and the reaction mixture was stirred at rt for 2h. The reaction mixture was partitioned
between a sat. aq. NH4Cl and EtOAc. The aqueous phase was isolated and extracted twice with
EtOAc. Organic layers were combined, washed with brine, dried over anhydrous Na2SOy, filtered
and concentrated. The residue was purified by reverse phase column chromatography
(water/acetonitrile with 0.1% AcOH from water 100% to acetonitrile 100%) to afford the title
compound (24 mg, 46%). m/z; 509 [M+H]*."H NMR (600 MHz, DMSO-ds) d ppm 8.30 (s, 1H),
7.41 (d, J=8.5Hz, 2H), 7.26 (d, J = 8.1 Hz, 2H), 6.81 (s, 1H), 6.01 (q, J = 9.5 Hz, 1H), 3.71 (dd,
J=6.8, 3.6 Hz, 2H), 3.63 (ddd, J =11.4,6.5, 2.9 Hz, 2H), 3.56 (ddd, J =11.4,6.7, 2.9 Hz, 2H),
3.26-3.29 (m, 2H), 3.08-3.14 (m, 4H), 2.71 (s, 3H), 1.93-1.99 (m, 2H).

Example 169 CPD0021755

B e
%
~ e SN, S PSRN
RN ST N o7 Ny «Q
§ : \,\( iy S‘:e{i 1 s,.:»w(_\\ ; i H } 4
e e W A A
N No ,/}

Step 1. N-[(1S)-1-(4-{4-chloro-2,3,7.10-tetraazatricyclo[7.4.0.0%8]trideca-1(9),3.5.7-tetraen-10-
yliphenyl)-2,2,2-trifluoroethyl]-1,1-dioxo-1A%-thiane-4-carboxamide (CPD0021755)
(1S)-1-(4-{4-chloro-2,3,7,10- tetraazatricyclo[7.4.0.028]trideca-1(9),3,5, 7tetraen-10-yl}phenyl)-

2,2,2-trifluoroethan-1-amine (93 mg, 0.222 mmol) (prepared following as for Intermediates 117-

128) and 1,1-dioxo-1A®-thiane-4-carboxylic acid (59 mg, 0.333 mmol) were suspended in dry
DCM (1.1 mL) at rt under N2 atmosphere. TEA (0.25 mL, 1.78 mmol) was added, followed by
T3P - 50% in EtOAc (0.53 mL, 0.89 mmol). The reaction mixture was stirred at rt overnight. The
reaction mixture was partitioned between water and EtOAc. The layers were separated and the
aqueous phase was extracted twice with EtOAc. The organic layers were combined, washed

with aqueous saturated solution of NaHCO:s, dried over anhydrous NazSOu, filtered and
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concentrated. The crude was purified by flash column chromatography (Cyclophexane/EtOAc,
from 0% to 60% of EtOAc) to obtain the title compound (85 mg, 68%). m/z: 542 [M+H]*."H NMR
(600 MHz, DMSO-ds) & ppm 9.21 (d, J = 9.5 Hz, 1H), 8.28 (s, 1H), 7.50 (d, J = 8.6 Hz, 2H), 7.23
(d,J =8.6 Hz, 2H), 6.81 (s, 1H), 5.84 — 5.63 (m, 1H), 3.82 — 3.55 (m, 2H), 3.37 — 2.94 (m, 6H),
2.80 - 2.56 (m, 1H), 2.26 — 1.84 (m, 6H).

Step 1.
General procedure:

Intermediates 144-153, 144-b

Scheme 15.

or Example 47 (1 mmol) were dissolved in dry DCM (0.1 M) at 0

°C under N2. A solution of m-CPBA 0.5 M in EtOAc (75% purity, 0.95 mmol) was added and the
reaction mixture was stirred at 0 °C for 2 h. The reaction mixture was diluted with DCM and

washed twice with sat. ag. NaHCOs. The organic layer was separated, dried over anhydrous

NazS0u, filtered and concentrated under vacuum. The residue was purified by flash column

chromatography (DCM/MeOH) to yield the 2 diastereomers. If the separation was not possible

by normal phase chromatography,

a) SFC separation conditions were performed using the method Chiralpak IB 5 pm, 250 *
20 mm, CO2/EtOH 70/30

Procedure : 1 | Intermediate Example 47 | Yield 15%

Example 170 CPD0022136

[ Q
N
c|74<§|/ N "‘ ’
NN St

TH NMR (400 MHz, DMSO-de) 6 ppm 8.30 (5, 1H), 7.42—7.21 (m, 4H),
6.82 (s, 1H), 6.59 — 6.16 (m, 1H), 3.77 — 3.65 (m, 2H), 3.10 ¢t, J= 6.7
Hz, 2H), 3.08 — 2.99 (m, 1H), 2.95 — 2.64 (m, 7H), 2.36 — 2.18 (M, 2H),
2.01=1.91 (m, 2H), 1.78 = 1.57 (m, 2H). m/z : 540 [M+H]*

(1rel-s,4rel-s)-N-[(1S)-1-(4-{4-ch

yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1-oxo-1A*thiane-4-carboxamide

loro-2,3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-tetraen-10-

Example 171 CPD0022137

Procedure : 1 Intermediate Example 47 ‘ Yield 36%

r
F-gF 0O
N
c ,?% NKC_
< " H
NNz i B
- N
A o

TH NMR (400 MHz, DMSO-de) 6 ppm 8.30 (s, 1H), 7.41 —7.20 (m, 4H),
6.82 (s, 1H), 6.58 —6.16 (m, 1H), 3.77 — 3.66 (M, 2H), 3.29 —=3.19 (m,
2H), 3.14 —3.02 (m, 3H), 2.92 (s, 3H), 2.76 — 2.64 (m, 2H), 2.17 — 2.01
(m, 2H), 2.01 = 1.90 (m, 2H), 1.78 — 1.63 (M, 2H). m/z : 540 [M+H[*
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(1rekr 4rel-r)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-tetraen-10-

yl}phenyl)-2,2,2-trifluoroethyl]-N-

methyl-1-oxo-1A*thiane-4-carboxamide

Procedure: 1a [ Intermediate 148 [ Yield 27%

Example 172 CPD0072778

FgF O
N, i
N ACK LN ¥
LT h
- ;
N2 N 1 '-S\\o

TH NMR (600 MHz, DMSO-ds) 6 ppm 8.20 (s, 1H), 7.20-7.40 (m, 4H),
6.74 (s, 1H), 6.49 (q, J = 9.5 Hz, 1H), 3.73-3.79 (m, 2H), 3.33 (br d, J
= 3.5 Hz, 1H), 3.22-3.29 (m, 2H), 3.06 (tt, J = 10.0, 3.4 Hz, 1H), 2.91
(s, 2H), 2.63-2.74 (m, 2H), 2.51-2.57 (m, 1H), 2.01-2.14 (m, 2H), 1.66-
1.83 (m, 4H), 1.23 (s, 1H), 0.91-0.96 (m, 2H). m/z : 566 [M+H]*

(1rel-s,4rel-s)-N-[(1S)-1-(4-{4'-chloro-2',3',7',10'-tetraazaspiro[cyclopropane-1,13'-
tricyclo[7.4.0.0%8]tridecanel]-1'(9"),3',5',7'-tetraen-10"yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1-0xo- 1A%

thiane-4-carboxamide

Example 173 CPD0072779

Procedure 1a Intermediate 148 | Yield 8%

3
F-—4—F O
~ N\ il 4
N N S }o

TH NMR (600 MHz, DMSO-ds)  ppm 8.21 (s, 1H), 7.24-7.39 (m, 4H),
6.75 (s, 1H), 6.53 (q, J = 9.3 Hz, 1H), 3.77 (dd, J = 6.1, 3.9 Hz, 2H),
2.99-3.10 (M, 1H), 2.86-2.94 (m, 4H), 2.65-2.79 (m, 3H), 2.52-2.59 (m,
2H), 2.20-2.38 (m, 2H), 1.80 (br d, J = 4.0 Hz, 2H), 1.67 (brt, J=17.5
Hz, 2H), 0.90-0.98 (m, 2H). m/z : 566 [M+H]*

(1rekr,4rel-r)-N-[(1S)-1-(4-{4'-chl

oro-2',3',7',10'-tetraazaspiro[cyclopropane-1,13'-

tricyclo[7.4.0.0%8]tridecane]-1'(9"),3',5',7'-tetraen-10"yl}phenyl)-2,2 2-trifluoroethyl]-N-methyl-1-0xo-1A*-

thiane-4-carboxamide

Example 174 CPD0072932

Procedure 1a Intermediate 144 Yield: 30%

3
F--gF O
N i
=~ -
" S N i §
N o S5
h

TH NMR (500 MHz, DMSO-ds) 6 ppm 8.20 (s, 1H), 7.2-7.4 (m, 4H),
6.49 (q, 1H, J=9.5 Hz), 6.37 (d, 1H, J=5.1 Hz), 3.76 (br dd, 2H, J=3.5,
5.3 Hz), 3.2-3.4 (m, 2H), 3.0-3.2 (m, 1H), 2.91 (s, 3H), 2.6-2.8 (m, 2H),
2.5-2.6 (m, 2H), 1.5-2.2 (m, 6H), 0.92 (d, 2H, J=2.0 Hz). m/z: 550
[M+H]*

(1rel-s,4rel-s)-N-methyl-1-0x0-N-[(1S)-2,2,2-trifluoro-1-(4-{4'-fluoro-2',3',7,10"-

tetraazaspiro[cyclopropane-1,13
1A*-thiane-4-carboxamide

“tricyclo[7.4.0.0%8]tridecane]-1'(9"),3',5',7'-tetraen-10"yl}phenyl)ethyl]-

Example 175 CPD0072933

Procedure 1a | Intermediate 144 | Yield 8%

:
P o
Nv
e - 5%

TH NMR (500 MHz, DMSO-ds) 6 ppm 8.20 (s, 1H), 7.16-7.40 (m, 4H),
6.52 (q, J = 9.4 Hz, 1H), 6.37 (d, J = 5.1 Hz, 1H), 3.70-3.82 (m, 2H),
2.97-3.10 (m, 1H), 2.91 (s, 3H), 2.65-2.90 (m, 4H), 2.52-2.56 (m, 2H),
2.19-2.34 (m, 2H), 1.73-1.83 (m, 2H), 1.58-1.72 (m, 2H), 0.92 (d, J =
2.2 Hz, 2H) miz : 550 [M+H]*

(1rel-r4rekr)-N-methyl-1-oxo-N-[(18)-2,2,2-trifluoro-1-(4-{4'-fluoro-2',3',7',10"

tetraazaspiro[cyclopropane-1,13
1A*-thiane-4-carboxamide

“tricyclo[7.4.0.0%8]tridecane]-1'(9"),3',5',7'-tetraen-10"yl}phenyl)ethyl]-

Procedure 1a [ Intermediate 145 [ Yield 37%

Example 176 CPD0072776

Fg—F O
N,
N RS
a4, ; Y

TH NMR (400 MHz, DMSO-de) 6 ppm 8.26 (s, 1H), 7.33 — 7.18 (m, 4H),
6.82 (s, 1H), 6.50 (d, J = 9.3 Hz, 1H), 4.34 (t, J = 5.1 Hz, 2H), 3.75 -
3.66 (m, 2H), 3.45 (qd, J = 7.0, 5.1 Hz, 3H), 3.12 = 2.98 (m, 1H), 2.92
(s, 3H), 2.70 (ddd, J = 15.1, 11.1, 8.3 Hz, 3H), 2.16 — 2.01 (m, 2H),
1.88 — 1.67 (M, 4H), 1.63 (s, 6H), 1.06 (t, J = 7.0 Hz, 4H). m/z : 568
[M+H]*

(1reks,4rel-s)-N-[(18)-1-(4-{4-ch

loro-13,13-dimethyl-2,3,7,10-tetraazatricyclo[7.4.0.0%Cltrideca-

1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyl]-N-methyl-1-0xo-1A*thiane-4-carboxamide

Example 177 CPD0072777

Procedure 1a | Intermediate 145 | Yield 15%

.
Fa-F 0
N
~ »
c--<\r i H
N
N " ~Sa
N \o

TH NMR (400 MHz, DMSO-de) 6 ppm 8.26 (s, 1H), 7.38 — 7.16 (m, 4H),
6.82 (s, 1H), 6.53 (d, J = 9.5 Hz, 1H), 4.34 (t, J = 5.1 Hz, 1H), 3.73 -
3.62 (m, 2H), 3.45 (qd, J = 7.0, 5.1 Hz, 2H), 3.04 (s, 1H), 2.90 (d, J =
17.9 Hz, 5H), 2.72 (dd, J = 28.1, 14.5 Hz, 3H), 2.29 (d, J = 13.2 Hz,
2H), 1.85 — 1.66 (m, 4H), 1.64 (s, 7H), 1.06 (t, J = 7.0 Hz, 3H). m/z :
568 [M+H]*

(1rel-r,4rel-r)-N-[(1S)-1-(4-{4-chloro-13,13-dimethyl-2,3,7,10-tetraazatricyclo[7.4.0.0%%]trideca-
1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyl]-N-methyl-1-o0xo-1A*thiane-4-carboxamide

Example 178 CPD0072780

| Procedure 1a [ Intermediate 146 [ Yield 32%
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"H NMR (500 MHz, DMSO-ds) d ppm 8.25 (s, 1H), 7.14-7.41 (m, 4H),

B 6.52 (9, J = 9.2 Hz, 1H), 6.43 (d, J = 5.1 Hz, 1H), 3.70 (dt, J=5.2, 2.4

@% ' JKO Hz, 2H), 3.03 (brt, J = 11.4 Hz, 1H), 2.86-2.93 (m, 5H), 2.65-2.78 (m,

i " o | 2H), 2.20-2.33 (m, 2H), 1.79 (dt, J = 5.4, 2.4 Hz, 2H), 1.63-1.73 (m,
2H), 1.61 (s, 6H) m/z : 552 [M+H]*

(1rel-s,4rel-s)-N-methyl-1-0x0-N-[(1S)-2,2 2-trifluoro-1-(4-{4-fluoro-13,13-dimethyl-2,3,7,10-
tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)ethyl]-1A*thiane-4-carboxamide

Example 179 CPD0072781 Procedure 1a [ Intermediate 146 [ Yield 9%
. b "H NMR (500 MHz, DMSO-de) d ppm 8.25 (s, 1H), 7.21-7.31 (m, 3H),
N T4 7.17-7.42 (m, 1H), 6.42-6.52 (m, 2H), 3.69 (dt, J = 5.3, 2.4 Hz, 2H),
F‘@g}) 'I‘JKC 3.28 (brd, J =3.2 Hz, 2H), 3.01-3.10 (m, 1H), 2.91 (s, 3H), 2.63-2.76
L s 5% | (m, 2H), 2.01-2.15 (m, 2H), 1.65-1.83 (m, 4H), 1.61 (s, 6H). m/z : 552
[M+H]*

(1rel-r,4relr)-N-methyl-1-oxo-N-[(1S)-2,2,2-trifluoro-1-(4-{4-fluoro-13,13-dimethyl-2,3,7,10-
tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-yl}phenyl)ethyl]-1A*thiane-4-carboxamide

Example 180 CPD0073135 Procedure 1a | Intermediate 149 [ Yield 13%

TH NMR (600 MHz, DMSO-ds, 300K) 6 ppm 8.25 (s, 1 H), 7.31 (d,
J=8.4 Hz, 2 H), 7.20 (d, J=8.7 Hz, 2 H), 6.81 (s, 1 H), 6.41 - 6.54 (m, 1
H), 4.49 (d, J=8.8 Hz, 1 H), 3.76 - 3.89 (m, 1 H), 3.61 - 3.69 (m, 1 H),
S | 3,55 (d, J=8.8 Hz, 1 H), 3.21 - 3.29 (m, 2 H), 3.12 (s, 3 H), 3.07 (s, 1
H), 2.92 (s, 3 H), 2.63 - 2.80 (m, 2 H), 1.92 - 2.30 (m, 3 H), 1.61 - 1.82
(m, 3 H), 1.52 (s, 3 H). m/z : 598 [M+H]*

(1rel-s,4rel-s)-N-[(1S)-1-[4-[(13rel-R)-4-chloro-13-(methoxymethyl)-13-methyl-2,3,7,10-
tetrazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraen-10-ylJphenyl]-2,2,2-trifluoro-ethyl]-N-methyl-1-oxo-
1A*-thiane-4-carboxamide

Example 181 CPD0073136 Procedure 1a | Intermediate 149 | Yield 14%

. "H NMR (600 MHz, DMSO-ds, 300K) & ppm 8.25 (s, 1 H), 7.31
(d, J=8.4 Hz, 2 H), 7.20 (d, J=8.7 Hz, 2 H), 6.81 (s, 1 H), 6.41 - 6.54
(m, 1 H), 4.49 (d, J=8.8 Hz, 1 H), 3.76 - 3.89 (m, 1 H), 3.61 - 3.69 (m,
1 H), 3.55 (d, J=8.8 Hz, 1 H), 3.21 - 3.29 (m, 2 H), 3.12 (s, 3 H), 3.07
(s,1H),2.92(s,3H),263-280(m,2H),1.92-2.30(m,3H),1.61-
1.82 (m, 3 H), 1.52 (s, 3 H). ). m/z : 598 [M+H]*

(1rel-r,4relr)-N-[(1S)-1-[4-[(13rel-R)-4-chloro-13-(methoxymethyl)-13-methyl-2,3,7,10-
tetrazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-1-oxo-
1A*-thiane-4-carboxamide

Example 182 CPD0073137 Procedure 1a | Intermediate 149 | Yield 4%

TH NMR (600 MHz, DMSO-ds, 300K) 6 ppm 8.25 (s, 1 H), 7.32 (d,
J=8.4 Hz, 2 H), 7.20 (d, J=8.8 Hz, 2 H), 6.81 (s, 1 H), 6.52 (br d, J=9.1
Hz, 1 H), 4.49 (d, J=8.8 Hz, 1 H), 3.75 - 3.87 (m, 1 H), 3.58 - 3.70 (m,
1H), 3.54 (d, J=8.8 Hz, 1 H), 3.12 (s, 3 H), 2.99 - 3.09 (m, 1 H), 2.92
(s, 5 H), 2.65-2.81(m, 2 H), 2.14 - 2.34 (m, 3 H), 1.60 - 1.78 (m, 3 H),
1.52 (s, 3 H). m/z : 598 [M+H[*

(1rel-s,4rel-s)-N-[(1S)-1-[4-[(13rel-S)-4-chloro-13-(methoxymethyl)- 13-methyl-2,3,7,10-
tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-1-oxo-
1A*-thiane-4-carboxamide

Example 183 CPD0073138 Procedure 1a [ Intermediate 149 [ Yield 5%

S TH NMR (600 MHz, DMSO-ds, 300K) 0 ppm 8.25 (s, 1 H), 7.32 (d,
J=8.4 Hz, 2 H), 7.20 (d, J=8.8 Hz, 2 H), 6.81 (s, 1 H), 6.52 (br d, J=9.1
Hz, 1 H), 4.49 (d, J=8.8 Hz, 1 H), 3.75 - 3.87 (m, 1 H), 3.58 - 3.70 (m,
1H), 3.54 (d, J=8.8 Hz, 1 H), 3.12 (s, 3 H), 2.99 - 3.09 (m, 1 H), 2.92
(s,5 H), 2.65-2.81 (m, 2 H), 2.14 - 2.34 (m, 3 H), 1.60 - 1.78 (m, 3 H),
1.52 (s, 3 H). m/z : 598 [M+H]*

(1rel-r,4 rel-r)-N-[(1S)-1-[4-[(13 rel-S)-4-chloro-13-(methoxymethyl)-13-methyl-2,3,7,10-
tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-1-oxo-
1A\*-thiane-4-carboxamide

Scheme 16.
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Step1: General procedure 1

Intermediates 144-153, 144-b or Example 47 (1 mmol) and ammonium carbamate (2 mmol) were
suspended in dry methanol (0.5 M) at rt. lodobenzene diacetate (2.5 mmol) was added and the
reaction mixture was stirred at rt until complete consumption of starting material. The reaction
mixture was concentrated under reduced pressure.

a) The residue was purified by flash column chromatography (DCM/MeOH) to yield the

expected 2 diastereomers separated.
b) SFC chiral separation (Chiralpak IB 5 pm, 250 * 20 mm, CO~/EtOH 80/20)
¢) Kromasil C18 10 um, 300x50 mm (acetonitrile /water 90/10 + 0.1% TFA)

Example 184 CPD0072528 Procedure 1a | Intermediate Example 47 \ Yield 6%
i "H NMR (600 MHz, DMSO-ds) d ppm 8.30 (s, 1H), 7.19-7.42 (m, 4H),

M 6.82 (s, 1H), 6.14-6.56 (m, 1H), 3.68-3.74 (m, 3H), 3.00-3.14 (m, 7H),
=TS ' 2.91 (s, 3H), 1.91-2.06 (m, 6H)m/z : 555 [M+H]*

(1reks,4rel-S)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2 2-trifluoroethyl]-1-imino-N-methyl-1-0xo-1A°-thiane-4-carboxamide

Example 185 CPD0072529 Procedure 1a | Intermediate Example 47 | Yield 3%

o TH NMR (600 MHz, DMSO-ds) 6 ppm 8.30 (s, 1H), 7.21-7.41 (m, 4H),
M i 6.82 (s, 1H), 6.16-6.54 (m, 1H), 3.68-3.74 (s, 3H), 3.47 (s, 1H), 2.98-
a7 ‘kC 3.22 (m, 7H), 2.91 (s, 2H), 1.80-2.22 (m, 6H). m/z : 555 [M+H]*

PL >

(1rekr,4rel-r)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-tetraen-10-
yl}phenyl)-2,2,2-trifluoroethyl]-1-imino-N-methyl-1-0x0-1A°-thiane-4-carboxamide

Example 186 CPD0072772 Procedure 1a | Intermediate 148 | Yield 14%
H "H NMR (600 MHz, DMSO-ds) d ppm 8.21 (s, 1H), 7.28-7.39 (m, 2H),

. T 7.22-7.27 (m, 2H), 8.75 (s, 1H), 6.46-6.54 (m, 1H), 3.71-3.82 (m, 2H),
oS }'K(\ 3.48 (s, 1H), 2.99-3.23 (m, 5H), 2.91 (s, 3H), 2.52-2.57 (m, 2H), 1.89-
L e eI 221 (m, 4H), 1.79 (q, J = 4.9 Hz, 2H), 0.93 (s, 2H) m/z : 581 [M+H]*

(1rel-s,4rel-s)-N-[(1S)-1-(4-{4'-chloro-2',3',7',10'-tetraazaspiro[cyclopropane-1,13'-
tricyclo[7.4.0.0%8]tridecanel]-1'(9"),3',5',7'-tetraen-10"yl}phenyl)-2,2,2-trifluoroethyl]-1-imino-N-methyl-1-
0x0-1A%-thiane-4-carboxamide

Example 187 CPD0072773 Procedure 1a Intermediate 148 Yield 6%
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r
F- -F 0
N
= S N
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N> §:=NH
- E
1 o

TH NMR (500 MHz, DMSO-ds) 6 ppm 8.21 (s, 1H), 7.2-7.4 (m, 4H),
6.75 (s, 1H), 6.4-6.6 (m, 1H), 3.9-4.3 (m, 1H), 3.76 (br dd, 2H, J=3.8,
5.7 Hz), 3.07 (brs, 5H), 2.91 (s, 3H), 2.55 (br s, 2H), 1.9-2.2 (m, 4H),
1.7-1.9 (m, 2H), 0.93 (d, 2H, J=1.7 Hz) m/z : 581 [M+H]*

(1rel-r4rekr)-N-[(1S)-1-(4-{4'-chl

oro-2',3',7',10'-tetraazaspiro[cyclopropane-1,13'-

tricyclo[7.4.0.0%8]tridecane]-1'(9"),3',5',7'-tetraen-10"yl}phenyl)-2,2, 2-trifluoroethyl]-1-imino-N-methyl-1-

0x0-1A°-thiane-4-carboxamide

Procedure 1a | Intermediate 144 | Yield 14%

Example 188 CPD0072852

F-F O
.N\
=
T H .
NN I _g=zNH
N S
H o

TH NMR (500 MHz, DMSO-ds) 6 ppm 8.20 (s, 1H), 7.1-7.5 (m, 4H),
6.51 (g, 1H, J = 9.2 Hz), 6.37 (d, 1H, J = 5.1 Hz), 3.76 (br dd, 2H, J =
3.7, 5.6 Hz), 3.71 (s, 1H), 3.0-3.2 (m, 5H), 2.91 (s, 3H), 2.53 (br s, 2H),
1.9-2.1 (m, 4H), 1.78 (br d, 2H, J = 5.1 Hz), 0.92 (d, 2H, J = 2.0 Hz)
miz : 565 [M+H]*

(1rel-s,4rel-s)-1-imino-N-methyl-
tetraazaspiro[cyclopropane-1,13
1A8-thiane-4-carboxamide

1-0x0-N-[(1S)-2,2,2-trifluoro-1-(4-{4'-fluoro-2',3',7',10'-
“tricyclo[7.4.0.0%8]tridecane]-1'(9"),3',5',7'-tetraen-10"yl}phenylethyl]-

Example 189 CPD0072853

Procedure 1a | Intermediate 144 | Yield 25%

3
F-—F 0
N
= ~ ™
F»m T H
AN -~ NH
NN -
o

TH NMR (500 MHz, DMSO-ds) 5 ppm 8.20 (s, 1H), 7.1-7.4 (m, 4H),
6.50 (q, 1H, J = 9.3 Hz), 6.37 (d, 1H, J = 5.1 Hz), 3.76 (br dd, 2H, J
=3 .8, 5.5 Hz), 3.48 (s, 1H), 2.9-3.3 (m, 5H), 2.91 (s, 3H), 2.53 (brs,
2H), 2.00 (br's, 4H), 1.7-1.8 (m, 2H), 0.93 (d, 2H, J = 2.0 Hz) m/z :
565 [M+H]*

(1rel-r,4rekr)-1-imino-N-methyl-1
tetraazaspiro[cyclopropane-1,13
1A5-thiane-4-carboxamide

-0x0-N-[(18)-2,2,2-trifluoro-1-(4-{4"-fluoro-2',3',7',10'-
“tricyclo[7.4.0.0%8]tridecanel]-1'(9"),3',5',7'-tetraen-10"yl}phenyl)ethyl]-

Example 190 CPD0072784

Procedure 1a | Intermediate 145 [ Yield 40%

s

ﬁ
CI- X

NN 2

F-F O
N
i SaeNH
o o SE
) Yo

TH NMR (600 MHz, DMSO-ds) 0 ppm 8.25 (s, 1H), 7.1-7.5 (m, 4H),
6.7-6.9 (m, 1H), 6.51 (q, 1H, J = 9.4 Hz), 3.6-3.8 (m, 3H), 3.0-3.1 (M,
5H), 2.91 (s, 3H), 1.9-2.1 (m, 4H), 1.80 (td, 2H, J = 2.5, 5.3 Hz), 1.62
(s, BH)

miz : 583 [M+H]*

(1rel-s,4rel-s)-N-[(1S)-1-(4-{4-ch

loro-13,13-dimethyl-2,3,7,10-tetraazatricyclo[7.4.0.0%C]trideca-

1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyl]- 1-imino-N-methyl- 1-0x0- 1A°-thiane-4-carboxamide

Procedure 1a | Intermediate 145 | Yield 20%

Example 191 CPD0072785

F-—~F O
N
SN w
R I SN
NN N 5
A 0

TH NMR (600 MHz, DMSO-ds) 6 ppm 8.25 (s, 1H), 7.28-7.39 (m, 2H),
7.21-7.28 (m, 2H), 6.81 (s, 1H), 6.50 (q, J = 9.2 Hz, 1H), 3.69 (dit, J =
5.4, 2.5 Hz, 2H), 3.48 (s, 1H), 3.07-3.16 (m, 3H), 3.00-3.06 (M, 2H),
2.91 (s, 3H), 1.90-2.19 (m, 4H), 1.80 (dt, J = 5.3, 2.5 Hz, 2H), 1.62 (s,
6H). m/z : 583 [M+H]*

(1rekr,4rel-r)-N-[(1S)-1-(4-{4-chloro-13,13-dimethyl-2,3,7,10-tetraazatricyclo[7.4.0.0%]trideca-
1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyl]-1-imino-N-methyl-1-0x0- 1A°-thiane-4-carboxamide

Example 192 CPD0072782

Procedure 1a [ Intermediate 146 | Yield 19%

F-—o-F O
N
SN .
T H
SNz I soNH
N SN
o

TH NMR (600 MHz, DMSO-ds)  ppm 8.25 (s, 1H), 7.27-7.39 (m, 2H),
7.23(d, J = 8.8 Hz, 2H), 6.49 (g, J = 9.2 Hz, 1H), 6.43 (d, J = 5.1 Hz,
1H), 3.69 (dt, J = 5.3, 2.5 Hz, 2H), 3.48 (s, 1H), 2.99-3.21 (m, 5H), 2.91
(s, 3H), 1.86-2.12 (m, 4H), 1.79 (dt, J = 5.3, 2.5 Hz, 2H), 1.61 (s, 6H)
miz : 567 [M+H]*

(1rel-s,4rel-s)-1-imino-N-methyl-
tetraazaspiro[cyclopropane-1,13
1A°-thiane-4-carboxamide

1-0x0-N-[(1S)-2,2,2-trifluoro-1-(4-{4'-fluoro-2',3',7',10'-
“tricyclo[7.4.0.0%8]tridecane]-1'(9"),3',5',7'-tetraen-10"yl}phenylethyl]-

Procedure 1a | Intermediate 146 [ Yield 7%

Example 193 CPD0072783

TH NMR (600 MHz, DMSO-d¢) & ppm 8.25 (s, 1H), 7.30 (d, J = 8.7 Hz,
2H), 7.23 (d, J = 8.7 Hz, 2H), 6.47-6.55 (m, 1H), 6.43 (d, J = 5.1 Hz,
1H), 3.64-3.78 (m, 3H), 2.98-3.17 (m, 5H), 2.91 (s, 3H), 1.92-2.06 (m,
4H), 1.79 (dt, J = 5.3, 2.5 Hz, 2H), 1.61 (s, 6H) m/z : 567 [M+H]*

F-—-F O
N )
=" % N
N %
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(1rel-r,4rekr)-1-imino-N-methyl-1-0xo-N-[(1S)-2,2,2-trifluoro-1-(4-{4"-fluoro-2',3',7',10'-
tetraazaspiro[cyclopropane-1,13-tricyclo[7.4.0.0%f]tridecane]-1'(9"),3',5',7'-tetraen-10"-yl}phenyl)ethyl]-
1Ae-thiane-4-carboxamide

Example 194 CPDOO73192 Procedure 1b | Intermediate 147 [ Yield 7%

TH NMR (600 MHz, DMSO-ds) 6 ppm 8.27 (s, 1H), 7.27-7.42 (m, 4H),

6.79 (s, 1H), 6.52 (q, J = 9.3 Hz, 1H), 3.66-3.75 (m, 3H), 3.49-3.55 (m,

T k(\ 1H), 2.99-3.14 (m, 5H), 2.91 (s, 3H), 1.96-2.08 (m, 5H), 1.76 (brd, J =
e / 13.6 Hz, 1H), 1.4 (d, J = 6.9 Hz, 3H). m/z : 569 [M+H]*

(1re/—s,4re/ s)-N-[(1S)-1-{4-[(13rel-R)-4-chloro-13-methyl-2,3,7,10-tetraazatricyclo[7.4.0.0%C]trideca-
1(9),3,5,7-tetraen-10-yl]phenyl}-2,2 2-trifluoroethyl]-1-imino-N-methyl-1-oxo- 1A®-thiane-4-carboxamide

Example 195 CPD00731 93 Procedure 1b [ Intermediate 147 [ Yield 9%

3.47 (s, 1H), 3.0-3.3 (m, 5H), 2.6-2.9 (m, 3H), 1.7-2.2 (m, 6H), 1.44 (d,

TH NMR (600 MHz, DMSO-ds) 6 ppm 8.27 (s, 1H), 7.2-7.5 (m, 4H),
(\( " f J\C 6.79 (s, 1H), 6.51 (q, 1H, J=9.2 Hz), 3.6-3.8 (m, 2H), 3.5-3.6 (M, 1H),
7 3H, J=6.9 Hz) m/z : 569 [M+H]*

(1re/-r4rel-r) -N-[(18)-1-{4-[(13rel-R)-4-chloro-13-methyl-2,3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-
1(9),3,5,7-tetraen-10-yl]phenyl}-2,2,2-trifluoroethyl]-1-imino-N-methyl-1-oxo- 1A®-thiane-4-carboxamide

Example 196 CPD0073194 Procedure 1b | Intermediate 147 | Yield 6%
5 "H NMR (600 MHz, DMSO-ds) d ppm 8.28 (s, 1H), 7.23-7.44 (m, 4H),

N B 6.79 (s, 1H), 6.52 (q, J = 9.3 Hz, 1H), 3.64-3.80 (m, 3H), 3.52 (td, J =
/ﬁ( N ‘\(\ 6.5, 2.6 Hz, 1H), 2.99-3.17 (m, 5H), 2.92 (s, 3H), 1.70-2.19 (m, 6H),
W < | 1.44 (d, J = 6.9 Hz, 3H). m/z : 569 [M+H]*

(1reks,4rel-s)-N-[(1S)-1-{4-[(13rel-S)-4-chloro-13-methyl-2,3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-
1(9),3,5,7-tetraen-10-yl]phenyl}-2,2 2-trifluoroethyl]- 1-imino-N-methyl-1-oxo- 1A°-thiane-4-carboxamide

Example 197 CPDOO731 95 Procedure 1b | Intermediate 147 | Yield 10%

TH NMR (600 MHz, DMSO-ds) 6 ppm 8.28 (s, 1H), 7.2-7.5 (m, 4H),

6.79 (s, 1H), 6.51 (g, 1H, J = 9.3 Hz), 3.6-3.8 (m, 2H), 3.52 (dt, 1H, J
o ff "*C = 2.6, 6.5 Hz), 3.47 (s, 1H), 3.0-3.2 (m, 5H), 2.6-3.0 (m, 3H), 1.7-2.3
- (m, 6H), 1.44 (d, 3H, J = 7.0 Hz). m/z : 569 [M+H]*

(1rek- R 4rel-R)-N-[(1S)-1-{4-[(13rel-S)-4-chloro-13-methyl-2,3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-
1(9),3,5,7-tetraen-10-yl]phenyl}-2,2, 2-trifluoroethyl]-1-imino-N-methyl-1-oxo- 1A°-thiane-4-carboxamide

Example 198 CPD0073131 Procedure 1c ] Intermediate 149 | Yield 9.5%

TH NMR (DMSO-ds, 600 MHZ): 0 ppm 8.25 (s, 1H), 7.32 (d, J = 8.5 Hz,
2H), 7.20 (d, J = 8.7 Hz, 2H), 6.81 (s, 1H), 6.50 (q, J = 9.2 Hz, 1H),
4.49 (d, J = 8.8 Hz, 1H), 3.81 (ddd, J = 13.3, 6.3, 3.0 Hz, 1H), 3.65
(ddd, J=12.9, 10.2, 2.3 Hz, 1H), 3.55 (d, J = 8.8 Hz, TH), 3.47 (s, 1H),
2.99-3.19 (m, 8H), 2.92 (s, 3H), 2.16-2.24 (m, 1H), 1.85-2.12 (m, 4H),
1.65 (ddd, J = 13.6, 6.2, 2.3 Hz, 1H), 1.52 (s, 3H). m/z : 612 [M+H]*

(1rel-s,4rel-s)-N-[(1S)-1-[4-[(13rel-R)-4-chloro-13-(methoxymethyl)-13-methyl-2,3,7,10-
tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-ylJphenyl]-2,2,2-trifluoro-ethyl]-1-imino-N-methyl-
1-0x0-1A°-thiane-4-carboxamide

Example 199 CPD0073132 Procedure 1c | Intermediate 149 | Yield 5%

TH NMR (600 MHz, DMSO-ds, 300K) & ppm 8.25 (s, 1 H), 7.32
(d, J=8.4 Hz, 2 H), 7.20 (d, J=8.7 Hz, 2 H), 6.81 (s, 1 H), 6.51 (q, J=9.3
Hz, 1 H), 4.49 (d, J=8.8 Hz, 1 H), 3.81 (ddd, J=13.0, 6.3, 3.2 Hz, 1 H),
3.70 (s, 1 H), 3.61 - 3.68 (m, 1 H), 3.52 - 3.58 (m, 1 H), 3.12 (s, 8 H),
2.92 (s, 3 H), 2.16 - 2.28 (m, 1 H), 2.02 (br d, J=3.2 Hz, 4 H), 1.60 -
1.70 (m, 1 H), 1.52 (s, 3 H) m/z : 612 [M+H]*

(1rel-r,4relr)-N-[(1S)-1-[4-[(13rel-R)-4-chloro-13-(methoxymethyl)-13-methyl-2,3,7,10-
tetrazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraen-10-ylJphenyl]-2,2,2-trifluoro-ethyl]-1-imino-N-methyl-
1-0x0-1A°-thiane-4-carboxamide

Example 200 CPD0073133 Procedure 1c ] Intermediate 149 | Yield 5.5%

S TH NMR (DMSO-ds, 600 MHZ): & ppm 8.24 (s, 1H), 7.32 (d, J = 8.5 Hz,

¥ 2H), 7.20 (d, J = 8.8 Hz, 2H), 6.81 (s, 1H), 6.12-6.70 (m, 1H), 4.49 (d,
J = 88 Hz, 1H), 3.78-3.87 (m, 1H), 3.70 (s, 1H), 3.61-3.67 (m, 1H),
3.54 (d, J = 8.8 Hz, 1H), 3.12 (s, 3H), 2.99-3.12 (m, 5H), 2.91 (s, 3H),
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2.20 (ddd, J =13.4, 10.3, 3.0 Hz, 1H), 1.94-2.07 (m, 4H), 1.65 (ddd, J
=13.6,6.0,2.1 Hz, 1H), 1.52 (s, 3H). m/z 612 [M+H]*

(1rel-s,4rel-s)-N-[(1S)-1-[4-[(13rel-S)-4-chloro-13-(methoxymethyl)- 13-methyl-2,3,7,10-
tetrazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraen-10-ylJphenyl]-2,2,2-trifluoro-ethyl]-1-imino-N-methyl-

1-0x0-1A°-thiane-4-carboxamide

Example 201 CPD0073134

Procedure 1c | Intermediate 149 | Yield 10%

TH NMR (DMSO-ds, 600 MHz): © ppm 8.24 (s, 1H), 7.31 (d, J = 8.5 Hz,
2H), 7.20 (d, J= 8.7 Hz, 2H), 6.81 (s, 1H), 6.13-6.60 (m, 1H), 4.49

(d, J=8.8 Hz, 1H), 3.81 (ddd, J=13.2,6.1,2.9 Hz, 1H), 3.64 (ddd, J =

12.9, 10.3, 2.1 Hz, 1H), 3.54 (d, J = 8.8 Hz, 1H), 3.47 (s, 1H), 3.00-
3.24 (m, 8H), 2.91 (s, 3H), 2.20 (ddd, J = 13.3, 10.2, 2.8 Hz, 1H), 1.84-
2.13 (m, 4H), 1.65 (ddd, J= 136, 6.0, 2.3 Hz, 1H), 1.52 (s, 3H).
miz 612 [M+H]*

(1rel-r,4relr)-N-[(1S)-1-[4-[(13rel-S)-4-chloro-13-(methoxymethyl)-13-methyl-2,3,7,10-
tetrazatricyclo[7.4.0.0%®]trideca-1(9),3,5,7-tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]-1-imino-N-methyl-

1-0x0-1A°-thiane-4-carboxamide

Example 202 CPD0073223

Procedure 1c | Intermediate 153 | Yield 3%

~

TH NMR (600 MHz, DMSO-ds, 300K)  ppm 8.30 (s, 1 H), 7.17 - 7.43
(m, 4 H), 6.82 (s, 1 H), 6.45 (br d, J=9.2 Hz, 1 H), 3.78 - 3.87 (m, 1 H),
3.68-3.75 (m, 2 H), 3.54 (s, 1 H), 3.43 (t, J=8.8 Hz, 1 H), 3.10 (t, J=6.7
Hz, 2 H), 2.79 (s, 3 H), 2.76 (s, 3 H), 2.47 (d, J=10.0 Hz, 4 H), 1.91 -

" 2.00 (m, 2 H). m/z 555 [M+H]*

(1R,3s)-N
yl}phenyl)-2,2 2-trifluoroethyl]-3-

:[(1 S)-1-(4-{4-chloro-2,

3,7,10-tetraazatricyclo[7.4.0.0>¢]trideca-1(9),3,5,7-tetraen-10-
(S)-imino(methyl)oxo-A°-sulfanyl]-N-methylcyclobutane-1-carboxamide

Procedure 1c [ Intermediate 153 [ Yield 3%

Example 203 CPD0073224

TH NMR (600 MHz, DMSO-ds, 300K) © ppm 8.31 (s, 1 H), 7.18 - 7.44
(m, 4 H), 6.82 (s, 1 H), 6.40 - 6.51 (m, 1 H), 3.79 - 3.88 (m, 1 H), 3.67
-3.74 (m, 2 H), 3.55 (s, 1 H), 3.43 (quin, J=9.0 Hz, 1 H), 3.10 (t, J=6.7
Hz, 2 H), 2.78 (s, 3 H), 2.76 (s, 3 H), 2.33 - 2.48 (m, 4 H), 1.91 - 2.00
(m, 2 H). m/z_555 [M+H]*

(18,3s)-N-[(1S)-1-(4-{4-chloro-2,
yl}phenyl)-2,2 2-trifluoroethyl]-3-

3,7,10-tetraazatricyclo[7.4.0.0>¢]trideca-1(9),3,5,7-tetraen-10-
(S)-imino(methyl)oxo-A°-sulfanyl]-N-methylcyclobutane-1-carboxamide

Example 204 CPD0073225

Procedure 1c | Intermediate 153 [ Yield 8%

"HNMR (600 MHz, DMSO-ds, 300K) d ppm 8.30 (s, 1 H), 7.30 - 7.41
(m, 2H),7.26 (d, J=8.7 Hz, 2H), 6.82 (s, 1 H), 6.50 (brd, J=9.2 Hz, 1
H), 3.74 -3.82(m, 1 H), 3.66 - 3.74 (m, 3 H), 3.46 - 3.56 (m, 1 H), 3.10
(t, J=6.7Hz,2H),2.81 (s,3H),2.75(s,3H),2.51-2.70 (m, 4 H), 1.91

| - 2.03 (m, 2 H). m/z 555 [M+H]*

(1S,3r)-N-I(1S)-1-(4-{4-ch|oro-2,3,

yl}phenyl)-2,2,2-trifluoroethyl]-3-

7,10-tetraazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraen-10-
(S)-imino(methyl)oxo-A°-sulfanyl]-N-methylcyclobutane-1-carboxamide

Procedure 1c | Intermediate 153 | Yield 10%

Example 205 CPD0073226

TH NMR (600 MHz, DMSO-ds, 300K) d ppm 8.31 (s, 1 H), 7.33
(d, J=8.5 Hz, 2 H), 7.26 (d, J=8.8 Hz, 2 H), 6.82 (s, 1 H), 6.50 (q, J=9.1
Hz, 1 H), 3.74 - 3.83 (m, 1 H), 3.70 - 3.73 (M, 2 H), 3.69 (s, 1 H), 3.48
-3.56 (m, 1 H), 3.10 (t, J=6.7 Hz, 2 H), 2.81 (s, 3 H), 2.75 (5, 3 H), 2.56
-2.66 (M, 2 H), 2.45- 2.49 (m, 2 H), 1.96 (brd, J=5.1 Hz, 2 H). m/z 555
[M+H]*

(1R,3s)-N-[(1S)-1-(4-{4-chloro-2,
yl}phenyl)-2,2 2-trifluoroethyl]-3-

3,7,10-tetraazatricyclo[7.4.0.0%¢]trideca-1(9),3,5,7-tetraen-10-
(S)-imino(methyl)oxo-A°-sulfanyl]-N-methylcyclobutane-1-carboxamide

Example 206 CPD0073497

Procedure 1a [ Intermediate 150 [ Yield 34%

THNMR (600 MHz, DMSO-de) d ppm 8.40 (s, 1H), 7.27-7.43 (m, 4H),
6.80 (s, 1H), 6.52 (q, J = 9.4 Hz, 1H), 3.40-3.49 (m, 6H), 3.18-3.25 (m,
1H), 2.93 (d, J = 3.2 Hz, 5H), 2.00-2.18 (m, 4H), 1.03 (s, 6H). m/z: 583
[M+H]*

(1rel r,4fvel.r)-N-[(1 S)-1-(4-{4-chloro-12,12-dimethyl-2,3,7,10-tetraazatricyclo[7.4.0.02 °]trideca-
1(9),3,5,7-tetraen-10-yl}phenyl)-2,2 2-trifluoroethyl]-1-imino-N-methyl- 1-0x0- 1A°-thiane-4-carboxamide

Example 207 CPD0073498

| Procedure 1a | Intermediate 150 [ Yield 3%
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TH NMR (600 MHz, DMSO-de) © ppm 8.40 (s, 1H), 7.42 — 7.34 (m, 2H),
7.34 =7.27 (m, 2H), 6.80 (s, 1H), 6.54 — 6.06 (m, 1H), 3.68 — 3.60 (m,
4H), 3.47 (s, 2H), 3.29 — 3.22 (m, 1H), 2.98 — 2.64 (M, 5H), 2.26 — 1.92
(m, 4H), 1.03 (s, 6H). m/z: 583 [M+H]*.

(1rel s, 4fei S)-N-[(1S)-1-(4-{4-chloro-12,12-dimethyl-2,3,7,10-tetraazatricyclo[7.4.0.0% fltrideca-
1(9),3,5,7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyl]-1-imino-N-methyl- 1-0x0- 1A°-thiane-4-carboxamide

Procedure 1a [ Intermediate 144-b [ Yield 11%

Example 208 CPD0074553

. -
N

TH NMR (DMSO-d6, 600 MHz): © ppm 8.27 (s, 1H), 7.21-7.43 (m, 4H),
6.51 (q, J = 9.1 Hz, 1H), 6.40 (d, J = 5.1 Hz, 1H), 3.63-3.79 (m, 2H),
3.43-3.52 (m, 2H), 3.00-3.22 (m, 5H), 2.91 (s, 2H), 2.66 (s, 1H), 1.83-

.| 2.11 (m, 5H), 1.69-1.79 (m, 1H), 1.43 (d, J = 7.0 Hz, 3H). m/z: 553

[M+H]*.

(1rel s‘, 4rél s)1-imino-N-methyl-1-0xo-N-[(1S)-2,2,2-trifluoro-1-[4-[(13 re/ S)-4-fluoro-13-methyl-
2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl]phenyl]ethyl]thiane-4-carboxamide

Procedure 1a | Intermediate 144-b | Yield 8.5%

Example 209 CPD0074554

TH NMR (DMSO-d6, 600 MHz): 6 ppm 8.27 (s, 1H), 7.18-7.48 (m, 4H),
6.52 (q, J = 9.3 Hz, 1H), 6.40 (d, J = 5.1 Hz, 1H), 3.65-3.77 (m, 3H),
3.42-3.51 (m, 1H), 2.98-3.19 (m, 5H), 2.91 (s, 3H), 1.85-2.20 (m, 5H),
1.69-1.79 (m, 1H), 1.43 (d, J = 7.0 Hz, 3H) ). m/z: 553 [M+H]*.

(1rel r 4rel r)1-imino-N-methyl-1

-0x0-N-[(15)-2,2, 2-trifluoro-1-[4-[(13 rel S)-4-fluoro-13-methyl-2,3,7,10-

tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-ylJphenyllethyl]thiane-4-carboxamide

Procedure 1a-b [ Intermediate 144-b | Yield 12%

Example 210 CPD0074555

,.)\ e

TH NMR (DMSO-d6, 600 MHZ): © ppm 8.27 (s, 1H), 7.20-7.42 (m, 4H),
6.51 (q, J = 9.3 Hz, 1H), 6.40 (d, J = 5.1 Hz, 1H), 3.62-3.80 (m, 2H),
3.36-3.53 (M, 2H), 2.99-3.22 (m, 5H), 2.92 (s, 2H), 2.66 (s, 1H), 1.91-
2.12 (m, 5H), 1.69-1.79 (m, 1H), 1.43 (d, J = 6.9 Hz, 3H). m/z; 553
[M+H]*.

(1rel s, 4rel s)1-imino-N-methyl-1-ox0-N-[(18)-2,2,2-trifluoro-1-[4-[(13 re/ R)-4-fluoro-13-methyl-
2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-1(9),3,5,7-tetraen-10-yl]phenyl]ethyl]thiane-4-carboxamide

Example 211 CPD0074556

Procedure 1a-b [ Intermediate 144-b | Yield 7.5%

o

TH NMR (DMSO-d6, 600 MHZ): d ppm 8.27 (s, 1H), 7.22-7.43 (m, 4H),
6.52 (q, J = 9.3 Hz, 1H), 6.40 (d, J = 5.1 Hz, 1H), 3.61-3.83 (m, 3H),
3.40-3.56 (M, 1H), 2.98-3.17 (m, 5H), 2.92 (s, 3H), 1.93-2.07 (m, 5H),
1.70-1.80 (m, 1H), 1.43 (d, J = 6.9 Hz, 3H). m/z: 553 [M+H]".

(1rel r, 4rel r)1-imino-N-methyl-1

-0x0-N-[(15)-2,2, 2-trifluoro-1-[4-[(13 rel R)-4-fluoro-13-methyl-2,3,7,10-

tetrazatricyclo[7.4.0.0%f]trideca-1(9),3,5,7-tetraen-10-ylJphenyllethyl]thiane-4-carboxamide

Procedure 1a [ Intermediate 148-b | Yield 16%

Example 212 CPD0073761

"H NMR (DMSO-d6, 600 MHz): & ppm: 8.35 (s, 1H), 7.28 (br s, 2H),
7.26 (s, 2H), 6.83 (s, 1H), 6.58 — 6.16 (m, 1H), 3.61 — 3.54 (m, 2H),
3.21-2.98 (m, 7H), 2.90 (s, 3H), 2.15-1.93 (m, 4H), 0.64 — 0.36 (m,
4H). m/z: 580 [M+H]*.

Mixture of diastereoisomers

N-[(1S)-1-[4-(4-chlorospiro[2,3.7
cyclopropane]-10-y)phenyl]-2,2,

,10-tetrazatricyclo[7.4.0.028]trideca-1(9),3,5,7-tetraene-12,1'-
2-trifluoro-ethyl]-1-imino-N-methyl-1-oxo-thiane-4-carboxamide

Procedure 1b [ Intermediate 151 | Yield 22%

Example 213 CPD0074564

N

H NMR (DMSO-d6, 600 MHz): 6 pom: 8.22 (s, 1 H), 7.32 (m, 2 H),
7.26 (m, 2 H), 6.80 (s, 1 H), 6.51 (g, J=9.3 Hz, 1 H), 4.06 (qq, J=6.8,
3.4 Hz, 1H), 3.48 (s, 1 H), 3.09 (m, 7 H), 2.91 (s, 3 H), 2.01 (m, 6 H),
1.23 (d, J=6.7 Hz, 3 H). m/z: 569 [M+H]".

(1rel r 4rel r) N-[(1S)-1-[4-[(11-rel S)-4-chloro-11-methyl-2,3,7,10-tetrazatricyclo[7.4.0.0%]trideca-
1(9),3,5,7-tetraen-10-yllphenyl]-2,2,2-trifluoro-ethyl]- 1-imino-N-methyl-1-oxo-thiane-4-carboxamide

Example 214 CPD0074565

| Procedure 1b [ Intermediate 151 | Yield : 9.3%
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"H NMR (DMSO-d6, 600 MHz): & ppm: 8.22 (s, 1 H), 7.32 (m, 2 H),
7.27 (m, 2 H), 6.80 (s, 1 H), 6.52 (q, J=9.1 Hz, 1 H), 4.07 (ddt, J=10.2,
6.8,3.4,3.4Hz,1H),3.70 (s, 1H),3.09 (m, 7 H),2.92 (s, 3 H), 1.95
(m, 6 H), 1.23 (d, J=6.7 Hz, 3 H). m/z: 569 [M+H]".

N,
(1rel s 4rel s) N-[(18)-1-[4-[(11-rel S)-4-chloro-11-methyl-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-
1(9),3,5,7-tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]-1-imino-N-methyl-1-oxo-thiane-4-carboxamide
Example 215 CPD0074552 Procedure 1b [ Intermediate 152 [ Yield : 11

L "H NMR (DMSO-d6, 600 MHz): & ppm: 8.21 (s, 1H), 7.1-7.5 (m, 4H),
6.80 (s, 1H), 6.52 (q, 1H, J=9.2 Hz), 4.0-4.2 (m, 1H), 3.7-3.8 (m, 1H),
3.0-3.2 (m, 7H), 2.6-2.9 (m, 3H), 1.7-2.2 (m, 6H), 1.23 (d, 3H, J=6.7
Hz). m/z: 569 [M+H]*.

(1rel s 4rel s) N-[(1S)-1-[4-[(11-rel R)-4-chloro-11-methyl-2,3,7,10-tetrazatricyclo[7.4.0.0%¢]trideca-
1(9),3,5,7-tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]- 1-imino-N-methyl-1-oxo-thiane-4-carboxamide
Example 216 CPD0074551 Procedure 1b | Intermediate 152 | Yield :36%

] "H NMR (DMSO-d6, 600 MHz): 8 ppm: 8.21 (s, 1H), 7.1-7.5 (m, 4H),
6.80 (s, 1H), 6.51 (q, 1H, J=9.5 Hz), 4.0-4.2 (m, 1H), 3.48 (s, 1H), 2.9-
3.3 (m, 7H), 2.6-2.9 (m, 3H), 1.7-2.2 (m, 6H), 1.24 (d, 3H, J=6.8 Hz).
m/z: 569 [M+H]".

(1rel r 4relr) N-[(1 S)-1-[4-[(11-rel R)-4-chloro-11-methyl-2,3,7,10-tetrazatricyclo[7.4.0.0%8]trideca-
1(9),3,5,7-tetraen-10-yl]phenyl]-2,2,2-trifluoro-ethyl]- 1-imino-N-methyl-1-oxo-thiane-4-carboxamide

Examples 217-218 CPD0072530/CPD0072531

Step 1. N-[(1S)-1-(4-bromophenyl)-2,2 2-trifluoro-ethyl]-1-imino-N-methyl-1-oxo-thiane-4-
carboxamide

N-[(1S)-1-(4-bromophenyl)-2,2,2-trifluoro-ethyl]-N-methyl-tetrahydrothiopyran-4-carboxamide

(963 mg, 2.41 mmol) was dissolved in dry methanol (4.8 mL) at rt. Ammonium carbamate (395
mg, 4.81 mmol) was added, followed by iodobenzene diacetate (2.04 g, 6.01 mmol). The reaction
mixture was stirred at rt for 1 h. Volatiles were removed under reduced pressure and the residue
was partitioned between water and EtOAc. The aqueous layer was isolated and extracted twice
with EtOAc. Organic layers were combined, washed with brine, dried over anhydrous NazSOsq,
fitered and concentrated. The residue was purified by flash column chromatography
(DCM/MeCH, from 0% to 10% of MeOH) and reverse phase column chromatography
(acetonitrile[+0.1%AcOH]:H20[+0.1%AcOH] 0:100 to 100:0) to give the title (378 mg, 36%) as a
mixture of 2 diastereomers in proportion 6/4. m/z: 427 [M+H]*."H NMR (400 MHz, DMSO-de) &

167




10

15

20

25

30

35

WO 2022/106857 PCT/GB2021/053031

ppm 7.77 — 7.63 (m, 2H), 7.44 — 7.27 (m, 2H), 6.65 — 6.19 (m, 1H), 3.86 — 3.46 (m, 1H), 3.21 —
2.97 (m, 5H), 2.92 — 2.59 (m, 3H), 2.13 — 1.91 (M, 4H).

Step 2. (1rel-S.4rel-S)-N-[(1S)-1-(4-bromophenyl)-2,2 2-trifluoro-ethyl]-N-methyl-1-methylimino-
1-oxo-thiane-4-carboxamide

N-[(1S)-1-(4-bromophenyl)-2,2,2-trifluoro-ethyl]-1-imino-N-methyl-1-oxo-thiane-4-carboxamide
(368 mg, 0.861 mmol) and paraformaldehyde (59 mg, 1.89 mmol) were suspended in formic acid
(2.4 mL, 64.6 mmol) and the reaction mixture was stirred at 90 °C overnight. The reaction mixture
was concentrated and the residue was partitioned between sat. ag. NaHCOs and EtOAc. The
aqueous phase was isolated and extracted twice with EtOAc. Organic layers were combined,
washed with brine, dried over anhydrous Na2SO;, filtered and concentrated. The crude residue
was purified by flash column chromatography (DCM/MeOH, from 0% to 10% of MeOH) to give
the title product (107 mg, 35%) as a white solid (first diastereomer to come out of the column,
major diastereomer). m/z: 441 [M+H]*."H NMR (600 MHz, DMSO-ds) d ppm 7.77 — 7.58 (m, 2H),
7.41 - 7.18 (m, 2H), 6.62 — 6.20 (m, 1H), 3.31 — 3.24 (m, 2H), 3.20 — 2.96 (m, 3H), 2.88 (s, 3H),
2.62 -2.58 (m, 3H), 2.02 — 1.85 (m, 4H).
(1rel-R.4rel-R)-N-[(1S)-1-(4-bromophenyl)-2,2,2-trifluoro-ethyl]-N-methyl-1-methylimino-1-oxo-
thiane-4-carboxamide

The compound was obtained from the same purification as above (107 mg, 26%). m/z; 441
[M+H]*."H NMR (600 MHz, DMSO-de) 5 ppm 7.81 — 7.57 (m, 2H), 7.47 — 7.23 (m, 2H), 6.63 —6.22
(m, 1H), 3.25 — 3.09 (m, 3H), 3.09 — 2.94 (m, 2H), 2.88 (s, 3H), 2.66 — 2.61 (m, 3H), 2.12 — 1.88
(m, 4H).

Example 217 (CPD0072528) Step 3. (1rel-S.4rel-S)-N-[(1S)-1-(4-{4-chloro-2,3,7,10-
tetraazatricyclo[7.4.0.0%¢Jtrideca-1(9),3.5.7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyll-N-methyl-
1-(methylimino)-1-oxo-1A®-thiane-4-carboxamide
4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraene (47 mg, 0.222 mmol), (1rel-
S,4rel-S)-N-[(1S)-1-(4-bromophenyl)-2,2,2-trifluoro-ethyl]-N-methyl-1-methylimino-1-oxo-thiane-

4-carboxamide (99 mg, 0.222 mmol) were suspended and cesium carbonate (362 mg, 1.11

mmol) in dry Toluene (1.1 mL) at rt under N2 atmosphere. The reaction mixture was bubbled with
Nz for 5 min. [1-(2-diphenylphosphanyl-1-naphthyl)-2-naphthyl]-diphenyl-phosphane (8.3 mg,
0.0133 mmol) was added and the reaction mixture was bubbled with N2. Diacetoxypalladium (2.5
mg, 0.0111 mmol) was added and the reaction mixture was bubbled with N2 for 5 min. The vial
was capped and the reaction mixture was stirred at 100 °C for 2 h. The reaction mixture was
partitioned between water and EtOAc. The aqueous layer was isolated and extracted twice with
EtOAc. Organic layers were combined, washed with brine, dried over anhydrous Na2SOyq, filtered

and concentrated under reduced pressure. The residue was purified by flash column
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chromatography (DCM/MeOH, from 0% to 10% of MeOH). The residue was purified by reverse
phase column chromatography (MeCN:H20 0:100 to 100:0) to afford the title compound (66 mg,
52%) as a yellow solid. m/z: 569 [M+H]*."H NMR (500 MHz, DMSO-ds)  ppm 8.31 (s, 1H), 7.2-
7.5 (m, 4H), 6.82 (s, 1H), 6.52 (q, 1H, J=9.3 Hz), 3.71 (br dd, 2H, J=3.9, 6.4 Hz), 3.10 (s, 7H),
2.92 (s, 3H), 2.65 (s, 3H), 1.8-2.2 (m, 6H).

Example 218 (CPD0072529) Step 3 bis. (1rel-R,4rel-R)-N-[(1S)-1-(4-{4-chloro-2,3.7,10-
tetraazatricyclo[7.4.0.0%®Jtrideca-1(9),3.5.7-tetraen-10-yl}phenyl)-2,2,2-trifluoroethyll-N-methyl-
1-(methylimino)-1-oxo-1A®-thiane-4-carboxamide
4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0%%]trideca-1(9),3,5,7-tetraene (70 mg, 0.330 mmol), (1rel-
R,4rel-R)-N-[(1S)-1-(4-bromophenyl)-2,2,2-trifluoro-ethyl]-N-methyl-1-methylimino-1-oxo-thiane-

4-carboxamide (150 mg, 0.330 mmol) and cesium carbonate (537 mg, 1.65 mmol) were

suspended in dry toluene (1.65 mL) at rt under Nz atmosphere. The reaction mixture was bubbled
with Nz for 5 min. [1-(2-diphenylphosphanyl-1-naphthyl)-2-naphthyl]-diphenyl-phosphane (12 mg,
0.0198 mmol) was added and the reaction mixture was bubbled with N2. diacetoxypalladium (3.7
mg, 0.016 mmol) was added and the reaction mixture was bubbled with N2 for 5 min. The vial
was capped and the reaction mixture was stirred at 100 °C for 2 h. The reaction mixture was
partitioned between water and EtOAc. The aqueous layer was isolated and extracted twice with
EtOAc. Organic layers were combined, washed with brine, dried over anhydrous Na2SOy, filtered
and concentrated. The residue was purified by flash column chromatography (DCM/MeOH, from
0% to 10% of MeOH). The residue was purified by reverse phase column chromatography
(acetonitrile/H20 from 0:100 to 100:0) to afford the title compound as a yellow solid (90 mg, 48%).
m/z: 569 [M+H]*."H NMR (500 MHz, DMSO-ds) d ppm 8.30 (s, 1H), 7.1-7.4 (m, 4H), 6.82 (s, 1H),
6.4-6.6 (m, 1H), 3.6-3.8 (m, 2H), 3.31 (s, 7H), 2.92 (s, 3H), 2.60 (s, 3H), 1.8-2.2 (m, 6H).

Examples 219-264
General Procedure 1
A solution of bromo-aryl derivatives (1 mmol), amino-naphthyridine intermediates (0.95 mmol)
and cesium carbonate (2 mmol) in dry 1,4-dioxane (2 M), was degassed with nitrogen for 5 min
prior addition of Pd Xphos G2 (0.2 mmol) at rt. The reaction mixture was then heated at 100°C
upon completion. After that, the reaction mixture was partitioned between EtOAc and a sat. aq.
NH4Cl. Phases were separated and the aqueous phase extracted with EtOAc (3 times). The
organic layers were combined, dried over anhydrous Na2SO;s, filtered and concentrated under
reduced pressure. The crude was:

a) purified by flash column chromatography (Heptane/EtOAc, 0 to 100% of EtOAc)

b) subjected to chiral separation using Chiralpak IC 5um, 250 x 20mm eluting with a mobile

phase 70/30 (CO2/ ETOH+0.5% IPAM)
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General Procedure 2

A solution of intermediate 94 (1 mmol), halogen-naphthyridine intermediates (1.1 mmol) and
cesium carbonate (2 mmol) in dry 1,4-dioxane (2 M) was degassed with nitrogen for 5 min prior
to addition of Pd Xphos G2 (0.02 mmol) at rt. The reaction mixture was then heated at 100°C for
1 h. The reaction mixture was diluted with EtOAc and saturated NH4Cl solution was added. The
aqueous phase was extracted with EtOAc. The organic layers were combined, dried over

Naz2SOyq, filtered and concentrated under reduced pressure.

General Procedure 3
To a solution of intermediates 188-191, 194, 195 (1 mmol) in dry DCM (0.1 M) was added TFA
(1 mmol). The reaction mixture was stirred at rt upon completion (2-4h). Once the reaction was
complete it was quenched with a sat. ag. NaHCOs and diluted with EtOAc. The phases were
separated and aqueous phase was extracted with EtOAc (3 times), the organic phases were
combined, dried over Na2SO4 concentrated and:

a) purified by flash chromatography.

b) Chiral separation on a AD 250x4.6 5um Column with 20% MEOH+0.5% IPAM

General procedure 4

Intermediates 167-170 (110 mg, 0.201 mmol) were dissolved in DCM (4 mL). A 0.5 M solution
of m-CPBA in EtOAc (75%, 0.069 mL, 0.190 mmol) was added at 0°C. The reaction mixture
was stirred for 2 h. The reaction mixture was quenched with a sat. aq. NaHCOs. The aqueous
phase was extracted twice with EtOAc. The organic layers were washed with a sat. ag. solution
of NaHCO:s, dried over anhydrous Na2SOy, filtered and concentrated under reduced pressure.
The crude was purified by chiral separation using Chiralpak IB (250 x 320 mm) 5 ym with a
mobile phase 75/25 (CO: / EtOH) to afford the title compounds

General procedure 5

Intermediates 167-170 (1.33 g, 2.33 mmol) and ammonium carbamate (2 mmol) were suspended
in methanol (1 M) at rt. lodobenzene diacetate (2 mmol) was added and the reaction mixture was
stirred at rt for 30min. The reaction mixture was partitioned between a sat. aq. NaHCOs and
EtOAc. The aqueous layer was isolated and extracted twice with EtOAc. Organic phases were
combined, washed with a sat. aq. NaHCOs, dried over anhydrous Na2SOs, filtered and
concentrated in vacuo. The crude was purified by flash column chromatography (DCM/MeOH,
from 0% to 5% of MeOH), then by reverse phase column chromatography (MeCN/H20 0/100 to
100/0) to afford the expected compounds.
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General procedure 6

To a solution of intermediate 187 (1 mmol) in dry DCM (0.2 M) at rt under nitrogen atmosphere,
was added TEA (20 mmol) and T3P — 50% in EtOAc (10 mmol), followed by the corresponding
carboxylic acid (1.5 mmol). The reaction mixture was stirred at rt upon completion. The reaction
mixture was quenched with sat. ag. NaHCOs. The reaction mixture was diluted in DCM, the
phases were separated, and the aqueous phase extracted with DCM (2 times), dried over
anhydrous Na:SOs and concentrated under reduced pressure. The crude was flash
chromatography on silica gel using a gradient of MeOH in DCM.

Example 219 CPD0019079 Procedure 1a [ Intermediates 86 and 157 | Yield : 90%

TH NMR (400 MHz, DMSO-dg) & ppm 8.79 (d, J = 1.7 Hz, 1H), 8.17
(d, J = 8.9 Hz, 1H), 8.05 (s, 1H), 7.28 (g, J = 8.5 Hz, 4H), 7.08 (d, J =
8.9 Hz, 1H), 6.60 —6.44 (m, 1H), 5.85 (q, J = 6.7 Hz, 1H), 4.02 (s, 3H),
3.31 (s, 3H), 3.28 — 3.07 (m, 5H), 2.94 (d, J = 2.2 Hz, 3H), 2.19 - 1.95
(m, 4H), 1.51 (d, J = 6.7 Hz, 3H). m/z : 581 [M+H[*.

N- methyl—1 1-dioxo-N-[(1S)-2,2,2-trifluoro-1-(4-{[6-methoxy-4-(1-methoxyethyl)-1,5-naphthyridin-3-
yllamino}phenyl)ethyl]-1A°-thiane-4-carboxamide

Example 220 CPD0019170 Procedure 1b | Intermediates 86 and 157 | Yield: 25%

H NMR (600 MHz, DMSO-ds) & ppm 8.76-8.78 (m, 1H), 8.16 (d,
J=8.95 Hz, 1H), 8.02-8.06 (m, 1H), 7.21-7.39 (m, 4H), 7.07 (d, J=8.95
Hz, 1H), 6.48 (4, J=9.19 Hz, 1H), 5.85 (q, J=6.60 Hz, TH), 4.01 (s, 3H),
3.30-3.30 (M, 3H), 3.09-3.25 (m, 5H), 2.67-2.95 (m, 3H), 1.96-2.15 (m,
4H), 1.50 (d, J=6.75 Hz, 3H). m/z : 581 [M+H]*.

N- methyl—1 1-dioxo-N-[(1S)-2,2,2-trifluoro-1-[4-({6-methoxy-4-[(1re/ S)-1-methoxyethyl]-1,5-
naphthyridin-3-yl}amino)phenyljethyl]-1A°-thiane-4-carboxamide
Example 221 CPD0019171 Procedure 1b | Intermediates 86 and 157 [ Yield: 25%

TH NMR (600 MHz, DMSO-ds) & ppm 8.78 (s, 1H), 8.16 (d, J=8.80 Hz,
1H), 8.02-8.06 (m, 1H), 7.20-7.38 (m, 4H), 7.07 (d, J=8.95 Hz, 1H),
6.49 (g, J=9.24 Hz, 1H), 5.84 (q, J=6.65 Hz, 1H), 4.01 (s, 3H), 3.30-
3.31 (m, 3H), 3.09-3.28 (m, 5H), 2.93 (s, 2H), 1.97-2.14 (m, 4H), 1.50
(d, J=6.60 Hz, 3H), 1.17 (d, J=6.60 Hz, 1H). m/z : 581 [M+H]".

N- methyl—1 1-dioxo-N-[(1S)-2,2,2-trifluoro-1-[4-({6-methoxy-4-[(1re/ R)-1-methoxyethyl]-1,5-
naphthyridin-3-yl}amino)phenyljethyl]-1A°-thiane-4-carboxamide
Example 222 CPD0019007 Procedure 1a | Intermediates 87 and 157 | Yield: 28%

"H NMR (DMSO-ds, 600 MHz) 6 ppm 9.47 (s, 1H), 8.88 (s, 1H), 8.20
(d,J=9.0Hz, 1H), 8.17 (s, 1H), 7.69 (dd, J = 8.6, 2.3 Hz, 1H), 7.12 (d,
J =8.9 Hz, 1H), 7.08-7.14 (m, 1H), 6.48-6.55 (m, 1H), 5.88 (9, J=6.6
Hz, 1H), 4.02 (s, 3H), 3.31 (s, 3H), 3.08-3.27 (m, 5H), 2.97 (s, 3H),
| 1.95-2.18 (m, 4H), 1.51 (d, J = 6.7 Hz, 3H). m/z [M+H]* 582.
N-[(18)-2,2,2-trifluoro-1-(6-{[6-methoxy-4-(1-methoxyethyl)-1,5-naphthyridin-3-ylJamino}pyridin-3-
yl)ethyl]-1A°-thiane-4-carboxamide
Example 223 CPD0018621 Procedure 1b | Intermediates 87 and 157 | Yield : 40%
. "H NMR (400 MHz, DMSO-de)  ppm 9.49 (s, 1H), 8.89 (s, 1H), 8.30
— 8.14 (m, 2H), 7.70 (d, J = 10.7 Hz, 1H), 7.14 (dd, J = 8.9, 5.0 Hz,
2H), 6.51 (t, J=9.3 Hz, 1H), 5.89 (q, J = 6.6 Hz, 1H), 4.03 (s, 3H), 3.31
(s, 3H), 3.30 — 3.06 (M, 5H), 2.98 (s, 3H), 2.18 — 1.93 (m, 4H), 1.52 (d,
J =6.7 Hz, 3H). m/z [M+H]* 582.

N- methyl—1 1-dioxo-N-[(1S)-2,2,2-trifluoro-1-[6-({6-methoxy-4-[(1re/ R)-1-methoxyethyl]-1,5-
naphthyridin-3-yl}amino)pyridin-3-yl]ethyl]-1A®-thiane-4-carboxamide

Example 224 CPD0019006 | Procedure 1b | Intermediates 87 and 157 | Yield : 39%
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TH NMR (600 MHz, DMSO-ds) 6 ppm 9.46-9.49 (m, 1H), 8.88 (s, 1H),
8.16-8.21 (m, 2H), 7.69 (dd, J=2.27, 8.73 Hz, 1H), 7.11-7.16 (m, 2H),
6.51 (q, J=9.24 Hz, 1H), 5.88 (q, J=6.70 Hz, 1H), 4.02 (s, 3H), 3.31-
3.31 (m, 3H), 3.07-3.27 (m, 5H), 2.97 (s, 3H), 1.96-2.13 (m, 4H), 1.51
(d, J=6.75 Hz, 3H). m/z [M+H]* 582.

N- methyl—1 1-dioxo-N-[(1S)-2,2,2-trifluoro-1-[6-({6-methoxy-4-[(1re/ S)-1-methoxyethyl]-1,5-
naphthyridin-3-yl}amino)pyridin-3-yllethyl]-1A°-thiane-4-carboxamide

Example 225 CPD0018619 Procedure 2 | Intermediates 161 and 94 | Yield : 39%

v s "H NMR (600 MHz, DMSO-de) d ppm 9.07 (s, 1 H) 8.59 (d, J=2.64
Hz, 1 H) 8.10 (d, J=8.95 Hz, 1 H) 7.64 (d, J=2.49 Hz, 1 H) 7.35 (d,
J=5.58 Hz, 4 H) 6.97 (d, J=8.95 Hz, 1 H) 6.45 - 6.54 (m, 1 H) 3.96 (s,
3H)3.03-325(m, 4H)294 (s,3H) 1.84 -2.24 (m, 4 H). m/z: 523
[M+H]*

N-methyl-1,1-dioxo-N-[(18)-2,2,2-trifluoro-1-[4-[(6-methoxy-1,5-naphthyridin-3-
yl)amino]phenyl]ethyl]thiane-4-carboxamide

Example 226 CPD0018620 Procedure 1a | Intermediates 163 and 87 | Yield : 42%

s i 'H NMR (DMSO-ds, 600 MHz): & ppm 9.95 (s, 1H), 8.92 (d, J=2.3
Hz, 1H), 8.78 (d, J=2.5Hz, 1H), 8.33 (d, J=22Hz, 1H), 813 (d, J =
8.8 Hz, 1H), 7.71 (dd, J = 8.7, 2.3 Hz, 1H), 7.07 (d, J = 8.7 Hz, 1H),
7.02 (d, J = 8.8 Hz, 1H), 6.53 (q, J = 9.2 Hz, 1H), 4.00 (s, 3H), 3.06-
3.29 (m, 5H), 2.97 (s, 3H), 1.93-2.26 (m, 4H). m/z: 524 [M+H]*.

N-methyl-1,1-dioxo-N-[(18)-2,2 2-trifluoro-1-{6-[(6-methoxy-1,5-naphthyridin-3-yl)amino]pyridin-3-
yl}ethyl]-1A®-thiane-4-carboxamide

Example 227 CPD0021585 Procedure 1a | Intermediates 165 and 86 | Yield : 70%
w0 "H NMR (600 MHz, DMSO-ds) & (ppm 8.50 (d, J = 2.8 Hz, 1H), 8.12
(d,J=9.0Hz, 1H), 7.53 (d, J = 2.6 Hz, 1H), 7.46 — 7.21 (m, 4H), 7.02
(d, J =8.8 Hz, 1H), 6.54 (q, J = 9.1 Hz, 1H), 3.97 (s, 3H), 3.44 (s, 3H),
3.13 (brs, 5H), 2.94 (s, 3H), 2.15 - 1.94 (m, 4H). m/z: 537 [M+H]".

N- methyl—1 1 dioxo-N-[(1S)-2,2,2-trifluoro-1-{4-[(6-methoxy-1,5-naphthyridin-3-
yl)(methyl)amino]phenyl}ethyl]-1A®-thiane-4-carboxamide

Example 228 CPD0019496 Procedure 1a | Intermediates 166 and 86 | Yield : 20%

; 'H NMR (600 MHz, DMSO-de) & ppm 8.99 (s, 1 H) 8.34 (d, J=8.51
Hz, 1 H) 8.21 (m, J=0.60 Hz, 1 H) 0.00 (d, J=8.66 Hz, 1 H) 7.26 - 7.43
(m, 4 H)6.47-6.55(m, 1 H) 5.61-5.84 (m, 1 H) 3.31 (brs, 3 H) 3.07
-3.28 (m,5H) 2.93 (s,3H) 1.84-2.20 (m, 4 H) 1.50 (d, J=6.60 Hz, 3
H). m/z: 585 [M+H]*

N-[(18)-1-(4-{[6-chloro-4-(1-methoxyethyl)-1,5-naphthyridin-3-ylJamino}phenyl)-2,2,2-trifluoroethyl]-N-
methyl-1,1-dioxo-1A°-thiane-4-carboxamide

Example 229 CPD0019498 Procedure 1b ‘ Intermediates 166 and 86 | Yield : 3.1%

TH NMR (600 MHz, DMSO-ds) & ppm 8.98 (s, 1H), 8.34 (d, J=8.66
Hz, 1H), 8.20-8.25 (m, 1H), 7.63 (d, J=8.66 Hz, 1H), 7.26-7.42 (M, 4H),
6.50 (q, J=9.44 Hz, 1H), 5.75 (q, J=6.70 Hz, 1H), 3.31-3.33 (m, 3H),
; 3.09-3.28 (M, 6H), 2.93 (s, 2H), 1.98-2.13 (m, 4H), 1.50 (d, J=6.75 Hz,
- 3H). m/z: 585 [M+H]*

N-[(1S)-1+ [4 ({6-chloro-4-[(1rel S)-1-methoxyethyl]-1,5-naphthyridin-3-yl}Jamino)phenyl]-2,2,2-
trifluoroethyl]-N-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

Example 230 CPD0019497 Procedure 1b | Intermediates 166 and 86 | Yield : 3.6%

TH NMR (600 MHz, DMSO-ds) 5 ppm 8.98 (s, 1H), 8.34 (d, J=8.66
Hz, 1H), 8.19-8.24 (m, 1H), 7.63 (d, J=8.66 Hz, 1H), 7.25-7.41 (m, 4H),
6.51 (q, J=9.24 Hz, 1H), 5.75 (q, J=6.65 Hz, 1H), 3.30-3.32 (m, 3H),
3.09-3.28 (m, 5H), 2.94 (s, 3H), 1.97-2.14 (m, 4H), 1.50 (d, J=6.75 Hz,
3H). miz: 585 [M+H]*

N-[(18)-1-[4-({6-chloro-4-[(1rel R)-1-methoxyethyl]-1,5-naphthyridin-3-yl}amino)phenyl]-2,2,2-
trifluoroethyl]-N-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

Example 231 CPD0019499 [ Procedure 1a | Intermediates : 166 and 87 [ Yield : 21%
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"H NMR (600 MHz, DMSO-ds) & ppm 9.70 (s, 1H), 9.01 (s, 1H), 8.39
(d, J = 8.7 Hz, 1H), 8.18 (br s, 1H), 7.69 (d, J = 8.7 Hz, 2H), 7.20 (d, J
= 8.8 Hz, 1H), 6.52 (br s, 1H), 5.79 (q, J = 6.8 Hz, 1H), 3.31 (s, 4H),

: 3.23 —3.04 (M, 4H), 2.97 (s, 3H), 2.24 — 1.88 (m, 4H), 1.50 (d, J=6.7
T Hz, 3H). m/z: 586 [M+H]".

N-[(18)-1-(6-{[6-chloro-4-(1-methoxyethyl)-1,5-naphthyridin-3-ylJamino}pyridin-3-yl)-2,2,2-trifluoroethyl]-
N-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

Example 232 CPD0019500 Procedure 1b | Intermediates : 166 and 87 | Yield : 5 %

TH NMR (600 MHz, DMSO-ds) & ppm 9.71 (s, 1H), 9.01 (s, 1H), 8.39

(d, J=8.66 Hz, 1H), 8.18 (d, J=2.20 Hz, 1H), 7.72 (dd, J=2.13, 8.73 Hz,

1H), 7.69 (d, J=8.66 Hz, 1H), 7.20 (d, J=8.66 Hz, 1H), 6.53 (g, J=9.15

¥ | Hz, 1H), 5.79 (q, J=6.75 Hz, 1H), 3.31-3.32 (m, 3H), 3.08-3.26 (m, 5H),

-~ 2.97 (s, 3H), 1.96-2.14 (m, 4H), 1.50 (d, J=6.75 Hz, 3H). m/z; 586
’ [M+H]*.

N-[(18)-1-[6-({6-chloro-4-[(1 rel S)-1-methoxyethyl]-1,5-naphthyridin-3-yl}amino)pyridin-3-yl]-2,2,2-
trifluoroethyl]-N-methyl-1,1-dioxo-1Ae-thiane-4-carboxamide

Example 233 CPD0019501 Procedure 1b | Intermediates : 166 and 87 | Yield 4.7 %

i "H NMR (600 MHz, DMSO-de) 8 ppm 9.70 (s, 1H), 9.00 (s, 1H), 8.39
(d, J=8.66 Hz, 1H), 8.18 (d, J=2.20 Hz, 1H), 7.72 (dd, J=2.27, 8.58 Hz,
1H), 7.69 (d, J=8.66 Hz, 1H), 7.20 (d, J=8.80 Hz, 1H), 6.16-6.57 (m,
1H), 5.79 (q, J=6.75 Hz, 1H), 3.31 (s, 3H), 3.08-3.26 (m, 5H), 2.97 (s,
3H), 2.72 (s, 1H), 1.96-2.15 (m, 4H), 1.50 (d, J=6.75 Hz, 3H). m/z: 586
[M+H]*.

N-[(18)-1-[6-({6-chloro-4-[(1 rel S)-1-methoxyethyl]-1,5-naphthyridin-3-yl}amino)pyridin-3-yl]-2,2,2-
trifluoroethyl]-N-methyl-1,1-dioxo-1A°-thiane-4-carboxamide

Example 234 CPD0019078 Procedure 1a | Intermediates 86 | Yield 99 %

TH NMR (600 MHz, DMSO-ds) 5 ppm 8.70 - 8.87 (m, 1 H) 8.04 (d,
| J=8.66 Hz, 1 H) 7.72 (d, J=8.80 Hz, 1 H) 7.35 - 7.43 (m, 1 H) 7.26 -
Lo 7.34 (M, 4 H) 7.17 (dd, J=8.66, 2.35 Hz, 1 H) 6.71 - 6.80 (m, 1 H) 6.41
-6.55 (m, 1 H) 3.93 (s, 3 H) 3.07 - 3.29 (m, 5 H) 2.93 (s, 3 H) 1.89 -
2.25 (m, 4 H). miz; 522 [M+HJ".

N-methyl-1,1-dioxo-N-[(1S8)-2,2,2-trifluoro-1-{4-[(2-methoxyquinolin-7-yl)amino]phenyl}ethyl]-1A°-thiane-
4-carboxamide

Example 235 CPD0074039 Procedure 1b | Intermediates 155 and 174 | Yield 13 %

. 'H NMR (600 MHz, DMSO) 6 8.63 (s, 1H), 8.30 (s, 1H), 8.19 (d,J=
9.0 Hz, 1H), 7.21 (d,J= 8.4 Hz, 2H), 7.14 (d,J= 9.0 Hz, 1H), 6.97 - 6.89
(m, 2H), 6.43 (q,J= 9.3 Hz, 1H), 4.32 (dd,J= 8.6, 7.6 Hz, 1H), 4.18 —
4.08 (m, 2H), 4.01 (s, 3H), 3.93 (dd,J= 8.4, 7.5 Hz, 1H), 3.86 (q,J= 7.7
<Y Hz, 1H), 3.28 — 3.13 (m, 3H), 3.13 = 3.07 (m, 2H), 2.91 (s, 3H), 2.72
- (dg,J=11.4,8.5 Hz, 1H), 2.19-2.12 (m, 1H), 2.12 - 1.95 (M, 4H). m/z:
593 [M+H]*.

N-methyl-1,1-dioxo-N-[(18)-2,2 2-trifluoro-1-[4-[[6-methoxy-4-[(3re/-R)-tetrahydrofuran-3-yl]-1,5-
naphthyridin-3-ylJamino]phenyljethyl]thiane-4-carboxamide

Example 236 CPD0074040 Procedure 1b | Intermediates155 and 174 | Yield 11 %
s f "H NMR (DMSO-ds, 600 MHz): & ppm 8.63 (s, 1H), 8.29 (s, 1H), 8.19

(d, J =9.0Hz, 1H), 7.21 (d, J = 8.5 Hz, 2H), 7.14 (d, J = 8.9 Hz, 1H),
6.90-6.95 (M, 2H), 6.05-6.50 (m, 1H), 4.29-4.34 (m, 1H), 4.10-4.17 (m,
2H), 4.01 (s, 3H), 3.92 (t, J = 7.9 Hz, 1H), 3.86 (q, J = 7.6 Hz, 1H),
3.06-3.28 (m, 5H), 2.91 (s, 3H), 2.69-2.79 (m, 1H), 1.97-2.20 (m, 5H).
m/z: 593 [M+H]".

N-methyl-1,1-dioxo-N-[(18)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(3re/-S)-tetrahydrofuran-3-yl]-1,5-
naphthyridin-3-ylJamino]phenyljethyl]thiane-4-carboxamide

Example 237 CPD0074043 Procedure 2 | Intermediates: 94 and 176 | Yield 7 %

R "H NMR (DMSO-ds, 500 MHz) & ppm 8.74 (s, 1H), 7.9-8.5 (m, 2H),
7.1-7.5 (m, 4H), 7.09 (d, 1H, J=8.8 Hz), 6.46 (g, 1H, J=9.2 Hz),6.00
(dd, 1H, J=6.7, 9.7 Hz), 4.2-4.3 (m, 1H), 4.00 (s, 3H), 3.8-3.9 (m, 1H),
3.0-3.3 (m, 5H), 2.7-3.0 (m, 3H), 2.3-2.4 (m, 1H), 1.8-2.2 (m, 7H). m/z:
593 [M+H]*.
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N-methyl-1,1-dioxo-N-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(2 re/-R)-tetrahydrofuran-2-yl}-1,5-
naphthyridin-3-ylJamino]phenyllethyl]thiane-4-carboxamide

Procedure 2 | Intermediates: 94 and 176 | Yield: 9%

Example 238 CPD0074044

\

TH NMR (DMSO-ds, 500 MHz) & ppm 8.74 (s, 1H), 7.9-8.5 (m, 2H),
7.1-7.5 (m, 4H), 7.09 (d, 1H, J=8.8 Hz), 6.46 (g, 1H, J=9.2 Hz), 6.00
(dd, 1H J=6.7, 9.7 Hz), 4.2-4.3 (m, 1H), 4.00 (s, 3H), 3.8-3.9 (m, 1H),
3.0-3.3 (m, 5H), 2.7-3.0 (m, 3H), 2.3-2.4 (m, 1H), 1.8-2.2 (m, 7H). m/z:
593 [M+H]*.

N-methyl-1,1-dioxo-N-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(2 rel-S)-tetrahydrofuran-2-ylJ-1,5-
naphthyridin-3-ylJamino]phenyllethyl]thiane-4-carboxamide

Example 239 CPD0076413
<

Procedure 2 | Intermediates: 94 and 179 | Yield: 11 %

"H NMR (600 MHz, DMSO-d6) & ppm 8.73 (s, 1H), 8.27 — 8.20 (m,
2H),7.24 (d,J=8.5Hz, 2H), 719 -7.16 (m, 1H), 7.13 = 7.09 (m, 2H),
6.52 -6.10 (m, 1H), 5.24 — 5.04 (m, 4H), 3.96 (s, 3H), 3.28 — 3.00 (m,
5H), 2.96 — 2.64 (m, 3H), 2.21 = 1.93 (M, 4H). m/z: 597 [M+H]+.

N-methyl-1,1-dioxo-N-[(1S)-2,2,2-trifluoro-1-[4-[[4-(3-fluorooxetan-3-yl)-6-methoxy-1,5-naphthyridin-3-
yllamino]phenyl]ethyljthiane-4-carboxamide

Example 240 CPD0076414

Procedure 2 | Intermediates: 94 and 178 [ Yield: 10 %

uf,

o

TH NMR (500 MHz, DMSO-d6) 6 ppm 1.96 - 2.13 (m, 4 H) 2.93 (s, 3
H) 3.08 - 3.29 (m, 8 H) 3.97 (s, 3 H) 4.96 (d, J=8.31 Hz, 2 H) 5.03 (br
d, J=6.85 Hz, 2 H) 6.08 - 6.50 (m, 1 H) 7.12- 7.17 (m, 3 H) 7.21 -
7.31(m, 2 H) 7.53 - 7.59 (m, 1 H) 8.23 (d, J=8.80 Hz, 1 H) 8.71 (s, 1
H). m/z: 609 [M+H]+.

N-methyl-1,1-dioxo-N-[(1S)-2
naphthyridin-3-ylJamino]phen

,2,2-trifluoro-1-[4-[[6-methoxy-4-(3-methoxyoxetan-3-yl)-1,5-
yllethyl]thiane-4-carboxamide

Example 241 CPD0077097

Procedure 2 [ Intermediates: 94 and 185 | Yield: 13 %

Ty O

TH NMR (400 MHz, DMSO) 6 ppm 8.95 (s, 1H), 8.79 (s, 1H), 8.21 (d,
J=9.0 Hz, 1H), 7.38 = 7.19 (m, 4H), 7.10 (d, J = 9.0 Hz, 1H), 6.58 —
6.12 (m, 1H), 3.98 (s, 3H), 3.26 — 3.07 (m, 5H), 2.92 (s, 3H), 2.77 (s,
3H), 2.18 = 1.92 (m, 4H). m/z: 565 [M+H]+.

N-[(18)-1-[4-[(4-acetyl-6-methoxy

1,1-dioxo-thiane-4-carboxamide

-1,5-naphthyridin-3-yl)amino]phenyl]-2,2,2-trifluoro-ethyl]-N-methyl-

Procedure 3b | Intermediate 188 [ Yield: 5 %

Example 242 CPD0074550

TH NMR (DMSO-d6, 600 MHz): o ppm 8.78 (s, 1H), 8.16 (d, J = 8.8
Hz, 1H), 8.04 (s, 1H), 7.66 (s, 1H), 7.22-7.36 (m, 4H), 7.07 (d, J = 8.8
Hz, 1H), 6.09-6.56 (m, 1H), 5.84 (q, J = 6.7 Hz, 1H), 4.01 (s, 3H), 3.70-
3.87 (m, 1H), 3.58 (t, J = 9.2 Hz, 1H), 3.29 (s, 3H), 3.29 (brs, 1H), 2.88
(s, 3H), 2.31-2.44 (m, 2H), 1.50 (d, J = 6.7 Hz, 3H). m/z: 532 [M+H]+.

(3 rel S)-N-methyl-5-0x0-N-[(1S)

-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 re/ S)-1-methoxyethyl]-1,5-

naphthyridin-3-ylJamino]phenyl]ethyl]pyrrolidine-3-carboxamide

Procedure 3b | Intermediates 188 [ Yield: 11 %

Example 243 CPD0074562

TH NMR (DMSO-d6, 600 MHz) 6 8.6-8.9 (m, 1H), 8.16 (d, 1H, J=8.8
Hz), 7.9-8.1 (m, 1H), 7.66 (s, 1H), 7.1-7.4 (m, 4H), 7.07 (d, 1H, J=9.0
Hz), 6.48 (q, 1H, J=9.2 Hz), 5.84 (q, 1H, J=6.7 Hz), 4.01 (s, 3H), 3.7-
3.8 (m, 1H), 3.2-3.5 (m, 5H), 2.7-3.0 (m, 3H), 2.50 (td, 1H, J=1.8, 3.6
Hz), 2.28 (dd, 1H, J=6.8, 16.5 Hz), 1.50 (d, 3H, J=6.7 Hz). m/z: 532
[M+H]+.

(3 rel R)-N-methyl-5-0xo0-N-[(1S)

-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 rel S)-1-methoxyethyl]-1,5-

naphthyridin-3-ylJamino]phenyl]ethyl]pyrrolidine-3-carboxamide

Procedure 3a | Intermediate 191 | Yield: 48 %

Example 244 CPD0075580

TH NMR (DMSO-d6, 500 MHz): d ppm 8.78 (s, 1H), 8.16 (d, J = 8.8
Hz, 1H), 8.05 (s, 1H), 7.80 (s, 1H), 7.29-7.40 (m, 2H), 7.23-7.29 (m,
2H), 7.08 (d, J = 9.0 Hz, 1H), 6.47 (q, J = 9.3 Hz, 1H), 5.77-5.95 (m,
1H), 4.58-4.74 (m, 1H), 4.01 (s, 3H), 3.30 (s, 3H), 2.91 (s, 3H), 2.39-
2.48 (M, 1H), 2.09-2.23 (M, 2H), 1.79-1.92 (m, 1H), 1.51 (d, J = 6.6 Hz,
3H). m/z: 532 [M+H]".
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(2 rel S)-N-methyl-5-0x0-N-[(18)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 rel S)-1-methoxyethyl]-1,5-
naphthyridin-3-ylJamino]phenyl]ethyl]pyrrolidine-2-carboxamide

Example 245 CPD0075581 Procedure 3a | Intermediate 190 [ Yield: 56 %

: "H NMR (DMSO-d6, 600 MHz): & ppm 8.78 (s, 1H), 8.16 (d, J = 9.0
Hz, 1H), 8.05 (s, 1H), 7.92 (s, 1H), 7.23-7.41 (m, 4H), 7.07 (d, J=8.8
Hz, 1H), 6.10-6.48 (m, 1H), 5.84 (q, J =6.7 Hz, 1H), 4.66 (dd, J = 8.9,
3.8 Hz, 1H), 4.01 (s, 3H), 3.30 (s, 3H), 2.87 (s, 3H), 2.34-2.40 (m, 1H),
2.08-2.26 (m, 2H), 1.80-1.89 (m, 1H), 1.50 (d, J = 6.7 Hz, 3H). m/z:
532 [M+H]*.

(2 rel R)-N-methyl-5-0xo-N-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 re/ S)-1-methoxyethyl]-1,5-
naphthyridin-3-ylJamino]phenyl]ethyl]pyrrolidine-2-carboxamide

Example 246 CPD0072935 Procedure 4 | Intermediate 167 | Yield: 36%

THNMR (600 MHz, DMSO-ds) 6 ppm 8.77 (s, 1H), 8.16 (d, 1H,
J=8.9 Hz), 8.0-8.1 (M, 1H), 7.2-7.4 (m, 4H), 7.07 (d, 1H, J=9.0 H2),
6.48 (q, 1H, J=9.2 Hz), 5.84 (g, 1H, J=6.7 Hz), 4.01 (s, 3H), 3.30 (d,
5H, J=1.6 Hz), 3.0-3.1 (m, 1H), 2.92 (s, 3H), 2.6-2.8 (M, 2H), 1.9-2.2
(m, 2H), 1.6-1.9 (m, 2H), 1.50 (d, 3H, J=6.7 Hz). m/z: 565 [M+H]".

(1rel-s,4rel-s)-N-methyl-1-0x0-N-[(1S)-2,2 2-trifluoro-1-[4-({6-methoxy-4-[(1 rel-S)-1-methoxyethyl]-1,5-
naphthyridin-3-yl}amino)phenyllethyl]-1A*thiane-4-carboxamide

Example 247 CPD0072936 Procedure 4 | Intermediate 167 | Yield: 15%

THNMR (600 MHz, DMSO-de) © ppm 8.78 (s, 1H), 8.16 (d, 1H, J=8.9
Hz), 7.9-8.1 (m, 1H), 7.2-7.4 (m, 4H), 7.07 (d, 1H, J=9.0 Hz), 6.51 (br
d, 1H, J=9.5 Hz), 6.1-6.3 (M, 1H), 5.85 (g, 1H, J=6.7 Hz), 4.01 (s, 3H),
3.30 (s, 3H), 3.0-3.1 (m, 1H), 2.8-3.0 (M, 4H), 2.6-2.8 (m, 2H), 2.2-2.3
(m, 2H), 1.6-1.8 (m, 2H), 1.51 (d, 3H, J=6.7 Hz). m/z: 565 [M+H]"*.

(1rel-r,4relr)-N-methyl-1-0x0-N-[(18)-2,2,2-trifluoro-1-[4-({6-methoxy-4-[(1 re/-S)-1-methoxyethyl]-1,5-
naphthyridin-3-yl}amino)phenyllethyl]-1A*thiane-4-carboxamide

Example 248 CPD0073129 Procedure 5 | Intermediate 167 [ Yield: 36%

g "HNMR (600 MHz, DMSO-de): 6 ppm 8.77 (s, 1H), 8.15-8.17 (m, J =
8.8 Hz, 1H), 8.02-8.06 (m, 1H), 7.22-7.41 (m, 4H), 7.06-7.09 (m, J =
8.9 Hz, 1H), 6.14-6.55 (m, 1H), 5.84 (q, J =6.7 Hz, 1H), 4.01 (s, 3H),
3.68-3.73 (m, 1H), 3.29-3.30 (m, 3H), 2.99-3.16 (m, 5H), 2.66-2.96 (m,
3H), 1.87-2.14 (m, 4H), 1.50 (d, J = 6.7 Hz, 3H). m/z: 580 [M+H]".

(1 rel-s,4rel-s)-1-imino-N-methyl-1-oxo-N-[(1S)-2,2,2-trifluoro-1-[4-({6-methoxy-4-[(1 re/-S)-1-
methoxyethyl]-1,5-naphthyridin-3-yl}Jamino)phenyl]lethyl]-1Ae-thiane-4-carboxamide

Example 249 CPD0073130 Procedure 5 | Intermediate 167 | Yield: 9 %

"H NMR (500 MHz, DMSO-ds): d ppm 8.78 (s, 1H), 8.16 (d, J = 8.8
Hz, 1H), 8.02-8.06 (m, 1H), 7.17-7.39 (m, 4H), 7.07 (d, J = 9.0 Hz, 1H),
6.49 (9, J =9.2Hz, 1H), 5.85 (q, J = 6.6 Hz, 1H), 4.01 (s, 3H), 3.48 (s,
1H), 3.29-3.30 (m, 3H), 3.01-3.21 (m, 5H), 2.92 (s, 3H), 1.93-2.11 (m,
4H), 1.50 (d, J = 6.8 Hz, 3H). m/z: 580 [M+H]*.

(1 rel-r,4rel-r)-1-imino-N-methyl-1-0x0-N-[(1S)-2,2,2-trifluoro-1-[4-({6-methoxy-4-[(1 re/-S)-1-
methoxyethyl]-1,5-naphthyridin-3-yl}Jamino)phenyl]ethyl]-1A®-thiane-4-carboxamide

Example 2560 CPD0077187 Procedure 5 | Intermediate 169 | Yield: 21 %

THNMR (DMSO-ds, 600 MHz): 0 ppm 8.77-8.78 (m, 1H), 8.16 (d, J =
8.8 Hz, 1H), 8.04 (s, 1H), 7.17-7.39 (m, 4H), 7.07 (d, J = 8.9 Hz, 1H),
6.11-6.60 (m, 1H), 5.84 (q, J = 6.7 Hz, 1H), 4.01 (s, 3H), 3.70 (s, 1H),
3.30 (s, 3H), 2.96-3.20 (M, 5H), 2.89-2.96 (m, 3H), 1.85-2.14 (m, 4H),
1.50 (d, J = 6.7 Hz, 3H). m/z: 580 [M+H]".

(1 re/-s,4ré/-s)-1-imino-N-methyI-1-oxo-N-[(1R)-2,2,2-trif|uoro-1-[4-({6-methoxy-4-[(1 rel-S)-1-
methoxyethyl]-1,5-naphthyridin-3-yl}Jamino)phenyljethyl]-1A®-thiane-4-carboxamide

Example 251 CPD0077186 | Procedure 5 | Intermediate 169 | Yield: 36 %
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TH NMR (DMSO-ds, 600 MHz): 5 ppm 8.78 (s, 1H), 8.16 (d, J = 8.9 Hz,
1H), 8.04 (s, 1H), 7.21-7.36 (m, 4H), 7.07 (d, J = 9.0 Hz, 1H), 6.14-
6.53 (m, 1H), 5.84 (d, J = 6.7 Hz, 1H), 4.00-4.02 (m, 3H), 3.48 (s, 1H),
3.30 (s, 3H), 2.97-3.24 (m, 5H), 2.89-2.95 (m, 3H), 1.91-2.16 (m, 4H),
1.50 (d, J = 6.7 Hz, 3H). m/z: 580 [M+H]*.

(1 rel-r,4rel-s)-1-imino-N-methyl-

1-0x0-N-[(1R)-2,2 2-trifluoro-1-[4-({6-methoxy-4-[(1 re/-S)-1-

methoxyethyl]-1,5-naphthyridin-3-yl}amino)phenyl]ethyl]-1A®-thiane-4-carboxamide

Example 252 CPD0077189

Procedure 5 | Intermediate 170 | Yield: 26 %

TH NMR (DMSO-de, 600 MHz): & ppm 8.71-8.85 (m, 1H), 8.16 (d, J =
8.9 Hz, 1H), 8.04 (s, 1H), 7.19-7.40 (m, 4H), 7.07 (d, J = 8.9 Hz, 1H),
6.50 (brq, J = 9.4 Hz, 1H), 5.84 (q, J = 6.7 Hz, 1H), 4.01 (s, 3H), 3.67-
3.78 (m, 1H), 3.30 (s, 3H), 2.97-3.19 (m, 5H), 2.92 (s, 3H), 1.92-2.16
(m, 4H), 1.50 (d, J = 6.7 Hz, 3H). m/z: 580 [M+H]".

(1 rel-s,4rel-s)-1-imino-N-methyl-1-oxo-N-[(1R)-2,2,2-trifluoro-1-[4-({6-methoxy-4-[(1 re/-R)-1-
methoxyethyl]-1,5-naphthyridin-3-yl}Jamino)phenyljethyl]-1A®-thiane-4-carboxamide

Procedure 5 | Intermediate 170 | Yield: 27 %

Example 2563 CPD0077188

TH NMR (DMSO-ds, 600 MHz): 0 ppm 8.77 (s, 1H), 8.16 (d, J = 9.0 Hz,
1H), 8.04 (s, 1H), 7.18-7.38 (m, 4H), 7.07 (d, J = 8.9 Hz, 1H), 6.49 (q,
J=9.4Hz, 1H), 5.84 (q, J = 6.7 Hz, 1H), 4.01 (s, 3H), 3.48 (br d, J =
1.8 Hz, 1H), 3.30 (s, 3H), 3.00-3.24 (m, 5H), 2.92 (s, 3H), 1.91-2.19
(m, 4H), 1.50 (d, J = 6.7 Hz, 3H). m/z: 580 [M+H]*.

(1 rel-r,4rel-r)-1-imino-N-methyl-

1-0x0-N-[(1R)-2,2,2-trifluoro-1-[4-({6-methoxy-4-[(1 rel-R)-1-

methoxyethyl]-1,5-naphthyridin-3-yl}Jamino)phenyl]ethyl]-1A®-thiane-4-carboxamide

Example 254 CPD0075763

Procedure 5 | Intermediate 168 | Yield: 26 %

THNMR (DMSO-ds, 500 MHz) & ppm 8.78 (s, 1H), 8.16 (d, 1H, J=9.0
Hz), 8.0-8.1 (m, 1H), 7.2-7.4 (m, 4H), 7.08 (d, 1H, J=8.8 Hz), 6.4-6.6
(m, 1H), 5.85 (q, 1H, J=6.7 Hz), 4.01 (s, 3H), 3.7-3.8 (m, 1H), 3.2-3.4
(m, 3H), 3.0-3.2 (m, 5H), 2.93 (s, 3H), 1.8-2.1 (m, 4H), 1.51 (d, 3H,
J=6.8 Hz). m/z: 580 [M+H]".

(1 rel-s,4rel-s)-1-imino-N-methyl-1-oxo-N-[(1S8)-2,2,2-trifluoro-1-[4-({6-methoxy-4-[(1 re/-R)-1-
methoxyethyl]-1,5-naphthyridin-3-yl}lamino)phenyllethyl]-1A°-thiane-4-carboxamide

Procedure 5 | Intermediate 168 [ Yield: 32 %

Example 255 CPD0075764

TH NMR (DMSO-ds, 500 MHz) 6 ppm 8.78 (s, 1H), 8.16 (d, 1H, J=9.0
Hz), 8.0-8.1 (m, 1H), 7.2-7.4 (m, 4H), 7.08 (d, 1H, J=9.0 Hz), 6.49 (q,
1H, J=9.4 Hz), 5.85 (q, 1H, J=6.6 Hz), 4.01 (s, 3H), 3.48 (s, 1H), 3.3-
3.4 (m, 3H), 3.0-3.2 (M, 5H), 2.93 (s, 3H), 1.8-2.2 (m, 4H), 1.51 (d,
3H, J=6.8 Hz). m/z: 580 [M+H]*.

(1 rel-r,4rel-r)-1-imino-N-methyl-

1-0x0-N-[(15)-2,2,2-trifluoro-1-[4-({6-methoxy-4-[(1 rel-R)-1-

methoxyethyl]-1,5-naphthyridin-3-yl}amino)phenyl]ethyl]-1A®-thiane-4-carboxamide

Example 256 CPD0074559

Procedure 6 ‘ Intermediate 187 ‘ Yield: 59%

1H NMR (DMSO-d6, 500 MHz): & ppm 8.78 (s, 1H), 8.16 (d, J = 9.0
Hz, 1H), 8.04 (s, 1H), 7.22-7.37 (m, 4H), 7.07 (d, J = 8.8 Hz, 1H), 6.50
(@, J = 9.3 Hz, 1H), 5.85 (q, J = 6.8 Hz, 1H), 4.38 (br d, J = 12.2 Hz,
1H), 4.01 (s, 3H), 3.80-3.88 (m, 1H), 3.30 (s, 3H), 2.99-3.20 (m, 2H),
2.94 (s, 2H), 2.56-2.71 (m, 2H), 2.00 (s, 3H), 1.34-1.77 (m, 7H). m/z:
574 [M+H]+.

1-acetyl-N-methyl-N-[(1S)-2,2,2-
3-yllamino]phenyl]ethyl]piperidin

trifluoro-1-[4-[[6-methoxy-4-[(1 re/ S)-1-methoxyethyl]-1,5-naphthyridin-
e-4-carboxamide

Procedure 3a-b ‘ Intermediate: 194 ‘ Yield: 29.6%

Example 257 CPD0084142

1H NMR (DMSO-d6, 500 MHz): 6 ppm: 8.63 (s, 1H), 8.30 (s, 1H), 8.19
(d, J = 8.9 Hz, 1H), 7.65 (s, 1H), 7.20-7.29 (m, 2H), 7.14 (d, J = 9.0 Hz,
1H), 6.86-6.98 (m, 2H), 6.01-6.55 (m, 1H), 4.32 (t, J = 8.1 Hz, 1H),
4.08-4.19 (m, 2H), 4.01 (s, 3H), 3.92 (t, J = 7.9 Hz, 1H), 3.86 (g, J =
7.6 Hz, 1H), 3.69-3.78 (m, 1H), 3.56 (t, J = 9.2 Hz, 1H), 3.27 (dd, J =
9.5, 5.7 Hz, 1H), 2.87 (s, 3H), 2.67-2.80 (m, 1H), 2.32-2.44 (m, 2H),
2.11-2.22 (m, 1H) m/z: 544.4 [M+H]+.
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(3rel S)-N-methyl-5-0x0-N-[(1S)-

2,2 2-trifluoro-1-[4-[[6-methoxy-4-[(3re/ S)-tetrahydrofuran-3-yl]-1,5-

naphthyridin-3-ylJamino]phenyllethyllpyrrolidine-3-carboxamide

Example 258 CPD0084143

Procedure 3a-b ‘ Intermediate: 194 ‘ Yield: 28.7%

TH NMR (DMSO-d6, 500 MHz): 6 ppm: 2.12- 2.18 (m, 1 H) 2.25 - 2.35
(M, 1H) 2.49 - 2.49 (m, 1 H) 2.68 - 2.76 (m, 1 H) 2.87 (s, 3 H) 3.31 -
3.38 (m, 1 H) 3.42-3.50 (m, 1 H) 3.70 - 3.76 (m, 1 H) 3.86 (q, J=7.73
Hz, 1 H) 3.91 - 3.95 (m, 1 H) 4.00 - 4.02 (m, 3 H) 4.08 - 4.17 (m, 2 H)
4.29 - 4.34 (m, 1 H) 6.43 (q, J=9.44 Hz, 1 H) 6.90 - 6.95 (m, 2 H) 7.14
(d, J=8.95 Hz, 1 H) 7.22 (m, J=8.51 Hz, 2 H) 7.62 - 7.68 (m, 1 H) 8.19
(d, J=8.95 Hz, 1 H) 8.28 - 8.32 (m, 1 H) 8.63 (s, 1 H). m/z; 544.4
[M+H]+.

(3 rel R)-N-methyl-5-0xo-N-[(1S)

-2,2 2-trifluoro-1-[4-[[6-methoxy-4-[(3 rel R)-tetrahydrofuran-3-yl]-1,5-

naphthyridin-3-ylJamino]phenyllethyl]pyrrolidine-3-carboxamide

Procedure 3a-b ‘ Intermediate 195 ‘ Yield: 29.1%

Example 259 CPD0084144

TH NMR (DMSO-d6, 500 MHz) 6 ppm 2.12 - 2.18 (m, 1 H) 2.33 - 2.43
(m, 2 H) 2.69 - 2.76 (m, 1 H) 2.87 (s, 3 H) 3.27 (dd, J=9.54, 5.87 Hz, 1
H) 3.53 - 3.59 (m, 1 H) 3.71 - 3.77 (m, 1 H) 3.86 (q, J=7.73 Hz, 1 H)
3.93 (t, J=8.00 Hz, 1 H) 4.01 (s, 3 H) 4.08- 4.16 (m, 2 H) 4.32 (t, J=8.07
Hz, 1 H) 6.40 - 6.46 (m, 1 H) 6.90 - 6.94 (m, 2 H) 7.14 (d, J=8.95 Hz,
1 H) 7.22 (M, J=8.51 Hz, 2 H) 7.65 (s, 1 H) 8.19 (d, J=8.95 Hz, 1 H)
8.29 - 8.31 (m, 1 H) 8.63 (s, 1 H). m/z: 544.4 [M+H]+.

(3 rel 8)-N-methyl-5-0x0-N-[(15)

-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(3 re/ R)-tetrahydrofuran-3-yl]-1,5-

naphthyridin-3-ylJamino]phenyllethyllpyrrolidine-3-carboxamide

Example 260 CPD0082477

Procedure 3a-b Intermediate 195 Yield: 29.5%

TH NMR (DMSO-d6, 500 MHz): & ppm 2.13 - 2.19 (m, 1 H) 2.25 - 2.36
(m, 1 H) 2,52 - 2.53 (m, 1 H) 2.68 - 2.76 (m, 1 H) 2.87 (s, 3 H) 3.31 -
3.34 (m, 1 H) 3.42 - 3.50 (m, 1 H) 3.73 (tt, J=9.15, 6.40 Hz, 1 H) 3.84
- 4.04 (m, 5 H) 4.08 - 4.17 (m, 2 H) 4.31 (t, J=8.07 Hz, 1 H) 6.43 (q,
J=9.29 Hz, 1 H) 6.90 - 7.01 (m, 2 H) 7.14 (d, J=8.95 Hz, 1 H) 7.22 (m,
J=8.51 Hz, 2 H) 7.61 - 7.69 (m, 1 H) 8.19 (d, J=8.95 Hz, 1 H) 8.28 -
8.32 (m, 1 H) 8.63 (s, 1 H). m/z: 544.4 [M+H]+.

(3 rel R)-N-methyl-5-0xo0-N-[(1S)

-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(3 rel S)-tetrahydrofuran-3-yl]-1,5-

naphthyridin-3-ylJamino]phenyllethyl]pyrrolidine-3-carboxamide

Example 261 CPD0074048

Procedure 1 ‘ Intermediates 201 and 86 Yield: 16.4%

A
R

TH NMR (DMSO-d6, 500 MHz): & ppm 8.75 (s, 1H), 8.0-8.3 (m, 2H),
6.9-7.5 (m, 5H), 6.47 (q, 1H, J=9.4 Hz), 5.13 (s, 2H), 4.04 (s, 3H), 3.40
(tt, 1H, J=2.9, 6.0 Hz), 3.0-3.3 (m, 5H), 2.6-3.0 (m, 3H), 1.8-2.3 (m,
4H), 0.3-0.6 (m, 4H). m/z: 593.4 [M+H]+.

N-[(18)-1-[4-[[4-(cyclopropoxymethyl)-6-methoxy-1,5-naphthyridin-3-ylJamino]phenyl]-2,2,2-trifluoro-
ethyl]-N-methyl-1,1-dioxo-thiane-4-carboxamide

Example 262 CPD0074046

Procedure 2 ‘ Intermediates 203 and 94 Yield: 34%

TH NMR (DMSO-d6, 500 MHz): d ppm 8.75 (s, 1H), 8.32 (s, 1H), 8.18
(d, J = 9.1 Hz, 1H), 7.27 (d, J = 8.7 Hz, 2H), 7.16-7.23 (m, 2H), 7.09
(d,J=9.1Hz, 1H), 6.48 (q, J = 9.2 Hz, 1H), 4.04 (brt, J = 6.5 Hz, 2H),
4.01 (s, 3H), 3.84 (or s, 2H), 3.07-3.29 (m, 5H), 2.93 (s, 2H), 2.68 (s,
1H), 2.18-2.28 (m, 2H), 1.93-2.13 (m, 4H) m/z: 606.3 [M+H]+.

N-[(1S)-1-[4-[[4-(azetidine-1-carbonyl)-6-methoxy-1,5-naphthyridin-3-yllamino]phenyl]-2,2,2-trifluoro-
ethyl]-N-methyl-1,1-dioxo-thiane-4-carboxamide

Procedure 6 ‘ Intermediate 187 ‘ Yield: 16.7

Example 263 CPD0084918

TH NMR (DMSO-d6, 500 MHz): 6 ppm 8.78 (s, 1H), 8.16 (d, 1H, J=9.0
Hz), 8.0-8.1 (m, 1H), 7.48 (br d, 1H, J=3.9 Hz), 7.2-7.4 (m, 4H), 7.07
(d, 1H, J=8.8 Hz), 6.49 (quin, 1H, J=9.2 Hz), 5.85 (q, 1H, J=6.6 Hz),
4.01 (s, 3H), 3.1-3.5 (m, 6H), 2.95 (s, 3H), 2.1-2.3 (m, 2H), 1.6-2.0 (m,
2H), 1.51 (d, 3H, J=6.8 Hz) m/z; 546 [M+H]+.
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N-methyl-6-0xo0-N-[(1S)-2,2,2-trifluoro-1-[4-[[6-methoxy-4-[(1 rel S)-1-methoxyethyl]-1,5-naphthyridin-3-
yllamino]phenyllethyl]piperidine-3-carboxamide

Example 264 1-(2-aminoacetyl)-N-[(1S)-1-[4-(4-chloro-2,3,7,10-tetrazatricyclo[7.4.0.0
28)trideca-1(9),3,5,7-tetraen-10-yl)phenyl]-2,2 2-trifluoro-ethyl]-N-methyl-pyrrolidine-3-
carboxamide (CPD008491)

Intermediate 192 (95%, 400 mg, 0.771 mmol) and N-[(9H-fluoren-9-ylmethoxy)carbonyl]glycine

(344 mg, 1.16 mmol) were dissolved in DCM-Anhydrous (8 mL) prior addition of pyridine (0.25
mL, 3.08 mmol) and phosphoryl trichloride (0.11 mL, 1.21 mmol). The reaction mixture was left
stirring at rt for 2 hours. After that, DCM (20 mL) and piperidine (2.0 mL, 20.2 mmol) were added
and the reaction mixture was left at rt for 20 minutes. The reaction mixture was well evaporated
and the crude was purified by reverse-phase chromatography using a gradient of
water/acetonitrile from water 100% (with 0.1% AcOH) to acetonitrile 100% (with 0.1% AcOH).
Relevant fractions were combined and concentrated to afford title compound (124.2 mg, 29 %
Yield). m/z [M+H]+ = 550.4. '"H NMR (DMSO-d6, 500 MHz) & 8.31 (d, 1H, J=0.7 Hz), 7.2-7.5 (m,
4H), 6.82 (s, 1H), 6.4-6.6 (m, 1H), 3.3-3.9 (m, 7H), 3.2-3.3 (m, 2H), 3.10 (t, 2H, J=6.7 Hz), 2.7-
3.0 (m, 3H), 1.8-2.3 (m, 4H), 1.62 (br d, 2H, J=9.8 Hz).

Examples 265-266 CPD0075882/CPD0075883

To a solution of intermediate 193 in THF (6 mL) and water (6 mL) was added lithium hydroxide
hydrate (32 mg, 0.754 mmol). The reaction mixture was stirred at rt for 30 min. A sat. aq. NaHCO3
and DCM were added to the reaction mixture. The aqueous layer was extracted twice with DCM.
The organic layers were combined, dried over magnesium sulfate, filtered and dried under
reduced pressure and the crude separated by chiral chromatography using a Chiralcel OD-H
(100 mm x 4.6) 5um column with 70/30

Heptane/EtOH as eluent.

Example 265 CPD0075882 (3 rel S)-1-(2-hydroxyacetyl)-N-methyl-N-[(1S)-2,2,2-trifluoro-1-[4-
[[6-methoxy-4-[(1 rel S)-1-methoxyethyl]-1,5-naphthyridin-3-yllaminolphenyllethyl]pyrrolidine-3-

carboxamide
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Yield: 25%_'H NMR (DMSO-d6, 600 MHz): 5 ppm 8.78 (d, J = 1.9 Hz, 1H), 8.15-8.17 (m, J =
8.9 Hz, 1H), 8.04 (s, 1H), 7.20-7.39 (m, 4H), 7.06-7.09 (m, J = 8.9 Hz, 1H), 6.45-6.53 (m, 1H),
5.84 (q, J = 6.7 Hz, 1H), 4.48-4.56 (m, 1H), 4.01 (s, 3H), 3.96-4.05 (m, 2H), 3.33-3.66 (M, 5H),
3.30 (s, 3H), 2.94 (d, J = 2.3 Hz, 2H), 1.85 (br d, J = 7.6 Hz, 3H), 1.50 (d, J = 6.6 Hz, 3H). m/z:
574 [M+H]+.

Example 266 CPD0075883 (3 rel R)-1-(2-hydroxyacetyl)-N-methyl-N-[(1S)-2,2,2-trifluoro-1-[4-
[[6-methoxy-4-[(1 rel S-1-methoxyethyl]-1,5-naphthyridin-3-yllJamino]phenyl]ethyl]pyrrolidine-3-

carboxamide
Yield: 35% . '"H NMR (DMSO-d6, 600 MHz): 5 ppm 8.78 (d, J = 1.9 Hz, 1H), 8.15-8.17 (m, J =
8.9 Hz, 1H), 8.04 (s, 1H), 7.20-7.39 (m, 4H), 7.06-7.09 (m, J = 8.9 Hz, 1H), 6.45-6.53 (m, 1H),
5.84 (q, J = 6.7 Hz, 1H), 4.48-4.56 (m, 1H), 4.01 (s, 3H), 3.96-4.05 (m, 2H), 3.33-3.66 (m, 5H),
3.30 (s, 3H),2.94 (d, J = 2.3 Hz, 2H), 1.85 (brd, J = 7.6 Hz, 3H), 1.50 (d, J = 6.6 Hz, 3H). m/z:
574 [M+H]+.

Examples 267-268 CPD0084255/CPD0084256

Step 1: N-methyl-1,1-dioxo-N-[(1S)-2,2,2-trifluoro-1-[4-[[4-(1-hydroxyethyl)-6-methoxy-1,5-
naphthyridin-3-ylJamino]phenyllethyllthiane-4-carboxamide

Example 241 (85%, 500 mg, 0.75 mmol) was suspended in dry THF (7.5 mL) at -78°C under Nz
atmosphere. A solution of 1 M lithium tri{sec}-butylboranuide in THF (0.75 mL, 0.75 mmol) was

added dropwise and the reaction mixture was stirred at -78 °C under Nz atmosphere for 1 h.
The reaction mixture was allowed to warm to rt and sat. aq. NH4CI (5 mL) was added. The
triphasic mixture was diluted with water (5 mL) and the resulting biphasic mixture was
vigorously stirred at rt for 10 minutes. The aqueous layer was isolated and extracted twice with
EtOAc (10mL). Organic layers were combined, washed with brine, dried over anhydrous
NazSO4, filtered and concentrated. The residue was purified by flash column chromatography
(eluent MeOH:DCM 0:100 to 5:95) to give expected product as mixture of diastereomers which
was separated by SFC80 Chiralpak AD-H 5um, 250 x 20mm

Mobile phase: CO2 / (MeOH + 0.5% IPAm) 80/20.

Example 267 CPD0084255
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N-methyl-1,1-dioxo-N-[(1S)-2,2,2-trifluoro-1-[4-[[4-[(1rel S)-1-hydroxyethyl]-6-methoxy-1,5-
naphthyridin-3-ylJamino]phenyl]ethyl]thiane-4-carboxamide

H NMR (600 MHz, DMSO-d6) & ppm 1.46 (d, J=6.6 Hz, 3 H) 2.02 - 2.07 (m, 4 H) 2.92 (s, 3 H)
3.11-3.27 (m, 5 H) 4.00 (s, 3 H) 6.09 (m, 1 H) 6.25 (br's, 1 H) 6.47 (q, J=9.3 Hz, 1 H) 7.07 (,
J=9.0 Hz, 1 H) 7.18 (d, J=8.7 Hz, 2 H) 7.27 (d, J=8.5 Hz, 2 H) 8.15 (d, J=8.8 Hz, 1 H) 8.64 (s, 1
H) 8.76 (s, 1 H). m/z; 567.4 [M+H]+

Example 268 CPD0084256

N-methyl-1,1-dioxo-N-[(15)-2,2,2-trifluoro-1-[4-[[4-[(1rel R)-1-hydroxyethyl]-6-methoxy-1,5-
naphthyridin-3-yllJamino]phenyllethyllthiane-4-carboxamide

"H NMR (600 MHz, DMSO-d6) 5 ppm 1.46 (d, J=6.60 Hz, 3 H) 1.91 - 2.19 (m, 4 H) 2.93 (s, 3 H)
3.07-3.28 (m, 5H) 4.00 (s,3H)6.04-6.21 (m, 1 H)6.25 (brs, 1 H) 6.48 (g, J=9.29 Hz, 1 H)
7.07 (d, J=8.95Hz, 1 H) 7.18 (d, J=8.66 Hz, 2 H) 7.27 (d, J=8.51 Hz, 2 H) 8.15 (d, J=8.80 Hz, 1
H) 8.64 (s, 1 H) 8.77 (s, 1 H). m/z; 567.4 [M+H]+

Examples 269-270 CPD0084307/CPD0084308

Step2

Step 1: N-methyl-1,1-dioxo-N-[(1S)-2,2,2-trifluoro-1-[4-[[4-(1-hydroxyethyl)-6-methoxy-1,5-
naphthyridin-3-yllJamino]phenyl]ethyllthiane-4-carboxamide
N-methyl-1,1-dioxo-N-[(1S)-2,2,2-trifluoro-1-[4-[[4-(1-hydroxyethyl)-6-methoxy-1,5-naphthyridin-
3-yllamino]phenyl]ethyl]thiane-4-carboxamide (534 mg, 0.924 mmol) was suspended in dry

THF (9.2 mL) at rt under N2 atmosphere. [azido(phenoxy)phosphoryljJoxybenzene (0.41 mL,
1.85 mmol) was added and the yellow suspension was stirred at rt for 15 minutes.
2,3,4,6,7,8,9,10-octahydropyrimido[1,2-alazepine (0.28 mL, 1.85 mmol) was added and the
reaction mixture turned red. The red solution was stirred at rt for 4 hours. A sat. aq. NaHCOs3
was added, followed by water and EtOAc. The aqueous phase was isolated and extracted with
EtOAc. Organic layers were combined, washed with brine, dried over anhydrous Na2SOs,
filtered and concentrated. The residue was purified by flash column chromatography
(EtOAc:heptane 0:100 to 80:20) to give the title compound (313 mg, 56.7% Yield). m/z 592.5
[M+H]+. "H NMR (400 MHz, DMSO-d6) & ppm 8.68 (s, 1H), 8.32 —8.25 (m, 1H), 8.22 (d, J =
9.0 Hz, 1H), 7.34 - 7.21 (m, 2H), 7.17 (d, J = 9.0 Hz, 1H), 7.06 — 6.98 (m, 2H), 6.51 — 6.09 (m,
1H), 5.75 - 5.67 (m, 1H), 4.07 (s, 3H), 3.30 — 3.06 (m, 5H), 2.94 — 2.63 (m, 3H), 2.17 - 1.93 (m,
4H), 1.81 (d, J = 7.0 Hz, 3H).
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Step 2:
N-[(1S)-1-[4-[[4-(1-azidoethyl)-6-methoxy-1,5-naphthyridin-3-ylJamino]phenyl]-2,2,2-trifluoro-
ethyl]-N-methyl-1,1-dioxo-thiane-4-carboxamide (99%, 310 mg, 0.519 mmol) was dissolved in a
mixture of THF (3 mL) and Water (0.3 mL) at rt. Triphenylphosphine (143 mg, 0.545 mmol) was
added and the yellow solution was stirred at rt for 4 hours and at 80 °C for 3 hours and 60 °C

overnight.

Volatiles were removed under reduced pressure and the residue was partitioned between DCM
and sat. ag. NaHCO:s. The aqueous phase was isolated and extracted twice with DCM. The
organic layers were combined, washed with brine, dried over anhydrous NazSOa, filtered and
concentrated. The residue was purified by flash column chromatography (DCM:(DCM/MeOH
95/5) 100:0 to 0:100) to give expected product (210mg, 70.8% Yield) as a yellow solid. A chiral
separation was carried out onto Chiralcel AS-V 20um, 300 x 76.5mm (Mobile phase:

acetonitrile + 0.5% isopropylamine)

Example 269 CPD0084307

N-[(1S)-1-[4-[[4-[(1rel S)-1-aminoethyl]-6-methoxy-1,5-naphthyridin-3-ylJamino]phenyl]-2,2,2-
trifluor o-ethyl]-N-methyl-1,1-dioxo-thiane-4-carboxamide (90.9mg, 30.714% Yield), as a yellow
solid. m/z 566.3 [M+H]+ 'H NMR (DMSO-d6, 600 MHz): 5 ppm 9.38-10.52 (m, 1H), 8.73 (s,
1H), 8.16 (d, J = 8.9 Hz, 1H), 7.24-7.36 (m, 2H), 7.09-7.15 (m, 2H), 7.07 (d, J = 9.0 Hz, 1H),
6.46 (q, J = 9.4 Hz, 1H), 5.35 (brq, J = 8.2 Hz, 1H), 4.02 (s, 3H), 3.08-3.28 (m, 5H), 3.30 (br s,
2H), 2.92 (s, 2H), 2.67 (s, 1H), 1.93-2.23 (m, 4H), 1.45 (brd, J = 4.4 Hz, 3H)

Example 270 CPD0084308

N-[(1S)-1-[4-[[4-[(1rel R)-1-aminoethyl]-6-methoxy-1,5-naphthyridin-3-yllamino]phenyl]-2,2,2-
trifluoro-ethyl]-N-methyl-1,1-dioxo-thiane-4-carboxamide (80.6mg, 27.5% Yield), as a yellow
solid. m/z [M+H]+ = 566.3. '"H NMR (DMSO-d6, 600 MHz): & ppm 9.47-10.66 (m, 1H), 8.73 (s,
1H), 8.15 (d, J = 8.9 Hz, 1H), 7.23-7.36 (m, 2H), 7.09-7.15 (m, 2H), 7.06 (d, J = 9.0 Hz, 1H),
6.08-6.59 (m, 1H), 5.29-5.45 (m, 1H), 4.01 (s, 3H), 3.08-3.28 (m, 5H), 3.30 (br s, 2H), 2.66-2.94
(m, 3H), 1.96-2.22 (m, 4H), 1.43 (brd, J = 6.2 Hz, 3H)

Example 271 EX00S72449

Step 1 Btep2 Step 3

Step 1: Tert-butyl N-[3-(3-bromo-6-methoxy-1.5-naphthyridin-4-yl)-3-hydroxy-propyl]-N-tert-

butoxycarbonyl-carbamate
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To a stirred solution of 7-bromo-2-methoxy-1,5-naphthyridine (2.00 g, 8.37 mmol) in dry THF
(42 mL) was added dropwise at 0°C, 1 M lithium chloro-(2,2,6,6-tetramethyl-1-
piperidylymagnesium chloride in THF/Toluene (21 mL, 20.9 mmol). After 30 min, tert-butyl N-
[(tert-butoxy)carbonyl]-N-(3-oxopropyl)carbamate (96%, 5.4 mL, 15.1 mmol) was added at 0°C,
and the reaction mixture was kept at rt for 4h. The mixture was poured in EtOAc and quenched
with a sat NH4ClI. Then the organic layer was washed with brine and dried over anhydrous
MgSO4 and concentrated under reduced pressure. The residue was purified by flash column
chromatography (EtOAc/Heptane (from 0% of EtOAc to 100% of EtOAc) to afford the expected
product (1.47g, 32%). m/z: 512 [M+H]*. '"H NMR (400 MHz, DMSO-d6) 5 8.86 (s, 1H), 8.31
(d,J=9.1 Hz, 1H), 7.35 (d,J= 9.0 Hz, 1H), 6.92 (s, 1H), 6.67 (s, 1H), 4.08 (s, 3H), 3.19 - 3.05
(m, 2H), 2.33 (s, 1H), 1.99 (s, 1H), 1.35 (s, 9H), 1.30 (s, 9H).

Step 2: 3-amino-1-(3-bromo-6-methoxy-1,5-naphthyridin-4-yl)propan-1-ol

Tert-butyl N-[3-(3-bromo-6-methoxy-1,5-naphthyridin-4-yl)-3-hydroxy-propyl]-N-tert-
butoxycarbonyl-carbamate (80%, 46 mg, 0.0718 mmol) was dissolved in DCM (0.4 mL) and
then TFA (0.082 mL, 1.08 mmol) was added. The reaction mixture was stirred at rt for 3h. Then
volatiles were removed under reduced pressure and the residue purified by reverse flash
column chromatography (MeCN/H20O from 0% of MeCN to 100% of MeCN) to obtain the
expected product (59 mg, 53%) as white solid. m/z: 312 [M+H]*. '"H NMR (400 MHz, DMSO-d6)
08.90 (s, 1H), 8.36 (d, J=9.1 Hz, 1H), 7.70 (s, 2H), 7.38 (d, J = 9.1 Hz, 1H), 598 d,J=7.3
Hz, 1H), 5.70 (s, 1H), 4.07 (s, 3H), 3.09 (s, 1H), 2.94 (s, 1H), 2.43 (d, J= 4.3 Hz, 1H), 2.16 —
2.02 (m, 1H).

Step 3: Example 271 N-methyl-1,1-dioxo-N-[(18)-2,2,2-trifluoro-1-[4-(10-hydroxy-2-methoxy-
9,10-dihydro-8H-pyrido[2,3-f][1,7]naphthyridin-7-yl)phenyllethyllthiane-4-carboxamide
[2-(2-aminophenyl)phenyl]-chloro-palladium;dicyclohexyl-[3-(2,4,6-

triisopropylphenyl)phenyllphosphane (467 mg, 0.594 mmol), cesium carbonate (1.55 g, 4.75
mmol) and 3-amino-1-(3-bromo-6-methoxy-1,5-naphthyridin-4-yl)propan-1-ol (97%, 382 mg,
1.19 mmol) were suspended in dry 1,4-dioxane (24 mL). The reaction mixture was stirred at
100°C for 1h. Intermediate 86 (275 mg, 0.642 mmol) was added and the reaction stirred at
100°C overnight. The reaction was partitioned between EtOAc and sat. ag. NH4Cl. The
aqueous layer was extracted twice with EtOAc (15 mL). The organic layers were combined,
dried over anhydrous MgSOs4 and concentrated under vacuum. The crude was purified by flash
column chromatography (Heptane/EtOAc (from 0% to 100% of EtOAc) to afford the title
compound (45 mg, 15%). m/z: 579 [M+H]*. '"H NMR (DMSO-d6, 600 MHz): & ppm 8.28 (d, J =
1.2 Hz, 1H), 8.05 (d, J = 8.8 Hz, 1H), 7.42-7.50 (m, 4H), 6.94 (d, J = 8.8 Hz, 1H), 6.57 (brd, J =
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9.5 Hz, 1H), 5.57 (br s, 1H), 5.20-5.22 (m, 1H), 4.02-4.05 (m, 3H), 3.79-3.84 (m, 1H), 3.70 (br s,
1H), 3.08-3.26 (M, 5H), 2.95 (d, J = 2.8 Hz, 3H), 1.92-2.13 (m, 6H).

Example 272 CPD0072532 N-methyl-1,1-dioxo-N-[(15)-2,2, 2-trifluoro-1-[4-(2-methoxy-9,10-
dihydro-8H-pyrido[2,3-f][1,7]naphthyridin-7-yl) phenyl]ethyl]thiane-4-carboxamide

N-methyl-1,1-dioxo-N-[(1S)-2,2,2-trifluoro-1-[4-(10-hydroxy-2-methoxy-9,10-dihydro-8H-
pyrido[2,3-f][1,7]naphthyridin-7-yl)phenyl]ethyl]thiane-4-carboxamide (84%, 50 mg, 0.0726
mmol) in dry DCE (0.36 mL), then triethylsilane (99%, 0.11 mL, 0.690 mmol) and TFA (0.066
mL, 0.859 mmol) were successively added. The reaction mixture was stirred for 1h at rt. The
reaction mixture was partitioned between DCM. The organic layer was washed twice with
aqueous sat. aq. NaHCOs, brine, dried over MgSO4 and concentrated under reduced pressure.
The residue was purified by flash column chromatography (Heptane/EtOAc (from 0% to 100%
of EtOAC) to afford title compound (24 mg, 54%). m/z: 563 [M+H]*. '"H NMR (DMSO-d6, 600
MHz) & ppm 8.29 (s, 1H), 8.05 (d, 1H, J=8.8 Hz), 7.38 (s, 4H), 6.96 (d, 1H, J=8.8 Hz), 6.54 (q,
1H, J=9.4 Hz), 4.01 (s, 3H), 3.7-3.8 (m, 2H), 3.18 (brt, 7H, J=6.5 Hz), 2.94 (s, 3H), 1.9-2.2 (m,
6H).

Example 273 CPD0072532

B Step

Step 1: 5-methoxy-1,2,3.4-tetrahydro-1,7-naphthyridine

To a solution of 5-methoxy-3,4-dihydro-1,7-naphthyridin-2(1H)-one (1.06 g, 5.97 mmol) in dry
THF (30 mL) was added 2 M lithium aluminium hydride (6.0 mL, 11.9 mmol) at 0°C. The
reaction mixture was stirred at rt for 1h. The reaction mixture was titrated with H20 (4 mL),
NaOH 4N (4 mL) and H20 (24 mL). The mixture was left stirring for 30 min at rt and then
filtered. The filtrate was concentrated under reduced pressure. The crude was purified by flash
column chromatography (DCM/MeOH, 0% to 5% of MeOH) to afford the title compound. m/z:
165 [M+H]*. "H NMR (400 MHz, DMSO-d6) & ppm 7.48 (d, J = 14.9 Hz, 2H), 5.87 (s, 1H), 3.78
(s, 3H), 3.12 (dq, J = 5.8, 2.5 Hz, 2H), 2.50 (d, J = 2.2 Hz, 2H), 1.75 (dt, J = 11.9, 6.4 Hz, 2H).

Step 2: N,2-dimethyl-N-[(1S)-2,2,2-trifluoro-1-[4-(5-methoxy-3,4-dihydro-2H-1,7-naphthyridin-1-
yhphenyllethyl]propane-2-sulfinamide
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A solution of N-[(1S)-1-(4-bromophenyl)-2,2,2-trifluoro-ethyl]-N,2-dimethyl-propane-2-
sulfinamide (227 mg, 0.61 mmol), 5-methoxy-1,2,3,4-tetrahydro-1,7-naphthyridine (100%, 100
mg, 0.61 mmol) and cesium carbonate (397 mg, 1.22 mmol) was degassed with N2 for 5 min
prior addition of [2-(2-aminophenyl)phenyl]-chloro-palladium dicyclohexyl-[3-(2,4,6-
triisopropylphenyl)phenyllphosphane (24 mg, 0.030 mmol). The reaction mixture was stirred at
100°C overnight. [2-(2-aminophenyl)phenyl]-chloro-palladium dicyclohexyl-[3-(2,4,6-
triisopropylphenyl)phenyllphosphane (24 mg, 0.0305 mmol) was added and the reaction
mixture was stirred at 100°C for 6h. The reaction mixture was partitioned between EtOAc and
sat. aq. NH4Cl and the aqueous phase was extracted with EtOAc. The organic layers were
combined, dried over Na:SOq, filtered and concentrated under reduced pressure. The crude
was purified by flash column chromatography (Heptane/EtOAc/MeOH, from 0% to 100% of
EtOAc and up to 10% of MeOH). N,2-dimethyl-N-[(1S)-2,2,2-trifluoro-1-[4-(5-methoxy-3,4-
dihydro-2H-1,7-naphthyridin-1-yl)phenyllethyl]propane-2-sulfinamide (67 mg, 23% Yield) was
obtained as a yellow oil. m/z: 165 [M+H]* 'H NMR (400 MHz, DMSO-ds) 0 7.71 (d, J = 26.5 Hz,
2H), 7.43 (d, J = 8.5 Hz, 2H), 7.30 (d, J = 8.6 Hz, 2H), 5.52 (q, J= 9.2 Hz, 1H), 3.87 (s, 3H),
3.61-3.54 (m, 2H), 2.65 (t, J = 6.6 Hz, 2H), 2.43 (s, 3H), 1.90 (dt, J=12.2, 6.7 Hz, 2H), 1.14
(s, 9H).

Step 3: (15)-2,2,2-trifluoro-1-[4-(5-methoxy-3,4-dihydro-2H-1,7-naphthyridin-1-yl)phenyl]-N-
methyl-ethanamine hydrochloride

To a solution of N,2-dimethyl-N-[(1S)-2,2,2-trifluoro-1-[4-(5-methoxy-3,4-dihydro-2H-1,7-
naphthyridin-1-yl)phenyllethyl]propane-2-sulfinamide (95%, 67 mg, 0.140 mmol) in ethyl
acetate (1.4 mL) was added 4 M hydrogen chloride (0.14 mL, 0.559 mmol). The reaction
mixture was stirred at rt for 30 min. The reaction mixture was concentrated under reduced
pressure to obtain title compound product (64, 113 % Yield). m/z: 165 [M+H]*. '"H NMR (400
MHz, DMSO-d6) d 7.96 (s, 1H), 7.70 (s, 1H), 7.67 (d, J = 3.1 Hz, 2H), 7.51 (d, J = 8.4 Hz, 2H),
3.98 (s, 3H), 3.70 — 3.64 (m, 4H), 2.81 (t, J = 6.5 Hz, 2H), 2.47 (s, 3H), 1.99 (t, J = 5.4 Hz, 2H).

Example 273 CPD0021939 Step 4: N-methyl-1,1-dioxo-N-[(18)-2,2 2-trifluoro-1-[4-(5-methoxy-
3.4-dihydro-2H-1,7-naphthyridin-1-yl)phenyllethylithiane-4-carboxamide

To a solution of (15)-2,2,2-trifluoro-1-[4-(5-methoxy-3,4-dihydro-2H-1,7-naphthyridin-1-
ylphenyl]-N-methyl-ethanamine hydrochloride (64 mg, 0.165 mmol) and tetrahydro-2H-
thiopyran-4-carboxylic acid 1,1-dioxide (97%, 45 mg, 0.248 mmol) in dry DCM (0.33 mL) was
added TEA (0.46 mL, 3.30 mmol) followed by T:P (0.98 mL, 1.65 mmol). The reaction mixture

was stirred at rt overnight. The reaction mixture was partitioned between NaHCOs sat and

DCM, phases were separated and aqueous phase was extracted with DCM. The combined

organic layer was washed with brine, dried over Na:SOq, filtered and concentrated under
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reduced pressure. The crude was purified by flash column chromatography (DCM/MeOH from
0% to 15% of MeOH) a second purification by flash reverse column chromatography
(H20/MeCN from 0% to 100% of MeCN). m/z: 512 [M+H]*. '"H NMR (DMSO-d6, 600 MHz) &
ppm 7.75 (s, 1H), 7.69 (s, 1H), 7.2-7.5 (m, 4H), 6.5-6.6 (m, 1H), 3.87 (s, 3H), 3.5-3.6 (m, 2H),
3.1-3.4 (m, 5H), 2.93 (s, 3H), 2.65 (brt, 2H, J=6.6 Hz), 1.91 (s, 6H).

Examples 274-291
Procedure 1
A solution of Intermediates 219 or 219-b (1 mmol), Br-aryl derivatives (1.1 mmol) and cesium
carbonate (2 mmol) in dry 1,4-dioxane (0.05 M) was degassed with nitrogen for 5 min prior
addition of Pd XPhos G2 (0.2 mmol) at rt. The reaction mixture was then heated at 100°C until
LCMS showed the reaction to be complete. The reaction mixture was diluted with EtOAc and
saturated NH4Cl solution was added. The aqueous phase was extracted with EtOAc. The organic
layers were combined, dried over anhydrous Na2SOs, filtered and concentrated under reduced
pressure.
a) The crude was purified by flash column chromatography (Heptane/EtOAc or
DCM/MeOH)
b) The crude was purified by reverse phase column chromatography (H2O/MeCN + 0.1%
AcOH from 0% to 100% of MeCN)
¢) The crude was purified by Chiral SFC

General Procedure 2

To a stirred solution of Intermediates (1 mmol) in DCM (0.1 M), TFA (20 mmol) was added and
the reaction mixture was stirred at rt upon completion.

The reaction mixture was diluted with DCM and quenched by addition of sat. ag. NaHCOs. The
biphasic mixture was vigorously stirred at rt. Layers were separated and the aqueous phase was
extracted with DCM. Organic layers were combined, dried over anhydrous Na:SOyq, filtered and
concentrated. The residue was purified by flash column chromatography (EtOAc:heptane 0:100
to 100:0)

General Procedure 3

Intermediate 228 (1 mmol) was dissolved in DCM (0.2 M), carboxylic acid (1.2 mmol) and TEA
(20 mmol) in DCM (0.6 mL) at rt TsP- 50% in EtOAc (10 mmol) was added and the reaction
mixture was stirred at rt overnight. The reaction mixture was carefully quenched by addition of
sat. ag. NaHCO:s. After gas evolution ceased, the biphasic mixture was partitioned between
water and EtOAc. The aqueous layer was isolated and extracted twice with EtOAc. Organic
layers were combined, washed with brine, dried over anhydrous Na2SO, filtered and
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concentrated. The residue was purified by flash column chromatography (EtOAc: Heptane or
DCM /MeOH).

Procedure 4

Intermediate 223 (1 mmol) was dissolved in dry MeOH (1 M) at rt. Sulfuric acid (0.05 mmol)
was added and the reaction mixture was stirred at 50 °C for 2 hours and 35 °C for 18 hours.
The reaction mixture was partitioned between EtOAc and sat. aq. NaHCOas. The aqueous
phase was isolated and extracted twice with EtOAc. Organic layers were combined, washed
with brine, dried over anhydrous Na2SOa, filtered and concentrated. The residue was purified
by flash column chromatography (EtOAc: Heptane 50:50 to 100:0)

Procedure 5

Intermediate 234 (1 mmol) was dissolved in MeOH (0.5 M) at rt, ammonia carbamic acid (2
mmol) was added, followed by [acetoxy(phenyl)-1*{3}-iodanyl] acetate (2.5 mmol), and the
suspension was stirred at rt upon completion. Volatiles were removed under reduced pressure
and the residue was purified by flash column chromatography (MeOH:DCM 0:100 to 10:90) first
and then separated by chiral SFC.

Procedure 6

Intermediate 237 (1 mmol) was dissolved in methanol (0.2 M), then K2COs (3 mmol) was added
and the mixture was stirred at 0°C for 1 h. After that the reaction was quenched with a sat. aq.
NH4ClI at 0°C. DCM was added and the phases were separated. The organic layer was washed
with sat. ag. NH4Cl, then dried over anhydrous MgSO4 and concentrate under reduce pressure
to give a residue which was purified by preparative chiral SFC

Example 274 CPD0018617 Procedure1 a-b \ Intermediates: 212; 86 | Yield :18%

: "H NMR (DMSO-d6, 500 MHz) & ppm 11.67-12.30 (m, 1H), 8.91 (s,
1H), 8.24 (d, J = 2.6 Hz, 1H), 7.76 (s, 1H), 7.35-7.37 (m, 1H), 7.30-
¢ | 7.33 (m, 2H), 7.22-7.28 (m, 2H), 6.42-6.53 (m, 1H), 3.08-3.24 (m, 4H),
| 2.92 (s, 3H), 2.29 (s, 3H), 1.96-2.12 (m, 4H). m/z; 496 [M+H]+.

N-methyl-1,1-dioxo-N-[(18)-2,2,2-trifluoro-1-[4-({2-methylimidazo[1,2-b]pyridazin-7-
yl}amino)phenyl]ethyl]-1A®-thiane-4-carboxamide

Example 275 CPD0018618 Procedure1 b ‘ Intermediate 212; 87 ‘ Yield: 12%

TH NMR (DMSO-d6, 500 MHz) 6 ppm 9.84 (s, 1H), 8.55 (d, J = 2.3 Hz,
1H), 8.45 (d, J = 2.5 Hz, 1H), 8.28 (d, J = 2.2 Hz, 1H), 7.80 (s, 1H),
| 7.73-7.67 (m, 1H), 7.00 (d, J = 8.8 Hz, 1H), 6.58 —6.47 (m, 1H), 3.30
9 —3.06 (m, 5H), 2.96 (s, 3H), 2.32 (s, 3H), 2.06 (dq, J = 26.8, 13.9, 12.6
Hz, 4H). m/z: 497 [M+H]+.

N-methyl-1,1-dioxo-N-[(1S5)-2,2,2-trifluoro-1-[6-({2-methylimidazo[1,2-b]pyridazin-7-yl}amino)pyridin-3-
yllethyl]-1AS-thiane-4-carboxamide

Example 276 CPD0072526 Procedure 1a Intermediate 219-b; 86 Yield: 44.9%
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TH NMR (DMSO-d6, 500 MHz) 6 ppm 8.48 (d, 1H, J=1.0 Hz), 8.29 (s,
1H), 7.9-8.1 (m, 1H), 7.0-7.5 (m, 4H), 6.47 (g, 1H, J=9.5 Hz), 5.08 (q,
1H, J=6.6 Hz), 3.0-3.6 (m, 8H), 2.92 (s, 3H), 1.9-2.2 (m, 4H), 1.54 (d,
3H, J=6.6 Hz). m/z: 574.2 [M+H]+.

N-[(1 S)-1‘-[4-[[2-chIoro-8-(1-methoxyethyl)imidazo[1 ,2-b]pyridazin-7-ylJamino]phenyl]-2,2,2-trifluoro-
ethyl]-N-methyl-1,1-dioxo-thiane-4-carboxamide

Example 277 CPD0072849 Procedure 1a ‘ Intermediate 219-b; 86 ‘ Yield: 10.8%

TH NMR (DMSO-d6, 500 MHz) 6 ppm 8.47-8.48 (m, 1H), 8.28 (s, 1H),
8.00-8.05 (m, 1H), 7.09-7.38 (m, 4H), 6.47 (q, J = 9.2 Hz, 1H), 5.08 (q,
J = 6.6 Hz, 1H), 3.09-3.27 (m, 8H), 2.92 (s, 3H), 1.97-2.13 (m, 4H),
1.54 (d, J = 6.6 Hz, 3H). m/z: 574.2 [M+H]+.

N-[(1S)-1 ;[4-[[2-chloro-8-[(1 S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-ylJamino]phenyl]-2,2,2-
trifluoro-ethyl]-N-methyl-1,1-dioxo-thiane-4-carboxamide

Example 278 CPD0072850 Procedure 1a-c ‘ Intermediate 219-b; 86 Yield: 11.3%

TH NMR (DMSO-d6, 500 MHz) & ppm 8.47 (s, 1H), 8.28 (s, 1H), 8.00-
8.04 (m, 1H), 7.12-7.36 (m, 4H), 6.47 (q, J= 9.2 Hz, 1H), 5.08 (q, J =
6.6 Hz, 1H), 3.06-3.28 (m, 8H), 2.92 (s, 3H), 1.94-2.17 (m, 4H), 1.54
(d, J = 6.6 Hz, 3H). m/z: 574.2 [M+H]+.

N-[(1 S)-1;[4-[[2-chloro-8-[(1 R)-1-methoxyethyl]limidazo[1,2-b]pyridazin-7-ylJamino]phenyl]-2,2,2-
trifluoro-ethyl]-N-methyl-1,1-dioxo-thiane-4-carboxamide

Example 279 CPD0082468 Procedure 2 Intermediate 230 Yield: 77.4%

TH NMR (DMSO-d6, 600 MHz) 6 ppm 8.48 (s, 1H), 8.28 (s, 1H), 8.01
(s, 1H), 7.66 (s, 1H), 7.28 (d, J = 8.4 Hz, 2H), 7.16 (d, J = 8.5 Hz, 2H),
6.59 —6.02 (M, 1H), 5.08 (d, J = 6.6 Hz, 1H), 4.04 — 3.69 (m, 1H), 3.52
—3.32 (m, 2H), 3.22 (s, 3H), 2.95 — 2.66 (m, 3H), 2.55 — 2.50 (m, 1H),
227 (dd, J = 16.6, 6.7 Hz, 1H), 1.53 (d, J = 6.6 Hz, 3H). m/z: 525
[M+H]+.

(3 rel R)-N-[(1S)-1-[4-[[2-chloro-8-[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-yllamino]phenyl]-
2,2 2-trifluoro-ethyl]-N-methyl-5-oxo-pyrrolidine-3-carboxamide

Example 280 CPD0082467 Procedure 2 ‘ Intermediate 229 ‘ Yield: 72.9%

TH NMR (DMSO-d6, 500 MHz) 6 ppm 1.53 (d, J=6.60 Hz, 3 H) 2.31 -

2.45 (m, 2 H) 2.87 (s, 3 H) 3.22 (s, 3 H) 3.27 (dd, J=9.46, 5.65 Hz, 1

H) 3.57 (t, J=9.17 Hz, 1 H) 3.67 - 4.1 (m, 1 H) 5.08 (q, J=6.60 Hz, 1

; ¢ | H) 6.47 (q, J=9.29 Hz, 1 H) 7.16 (d, J=8.51 Hz, 2 H) 7.28 (d, J=8.36

- ® | Hz,2H) 7.66 (s, 1 H) 8.02 (s, 1 H) 8.28 (s, 1 H) 8.48 (s, 1 H). m/z: 525
: [M+H]+.

(3 rel S)-N-[(1 S)-1-[4-[[2-chloro-8-[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-ylJamino]phenyl]-
2,2 2-trifluoro-ethyl]-N-methyl-5-0xo-pyrrolidine-3-carboxamide

Example 281 CPD0084936 Procedure 3 ‘ Intermediate 228 ‘ Yield: 75.1%

1H NMR (DMSO-d6, 500 MHZ) & ppm 8.4-8.5 (m, 1H), 8.2-8.3 (m, 1H),
7.9-8.1 (m, 1H), 7.2-7.4 (m, 2H), 7.0-7.2 (m, 2H), 6.45 (g, 1H, J=9.3
Hz), 4.9-5.2 (m, 1H), 3.8-4.3 (m, 5H), 3.2-3.2 (m, 3H), 3.0-3.0 (M, 3H),
2.7-2.8 (m, 3H), 1.54 (d, 3H, J=6.8 Hz). m/z; 575.3 [M+H]+.

N-[(1 S)-1\-[4-[[2-chIoro-8-[(1 S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-yllJamino]phenyl]-2,2,2-
trifluoro-ethyl]-N-methyl-1-methylsulfonyl-azetidine-3-carboxamide

Example 282 CPD0084934 Procedure 3 ‘ Intermediate 228 ‘ Yield: 85 %

1H NMR (DMSO-d6, 500 MHz): 6 ppm 8.47-8.48 (m, 1H), 8.28-8.29
(m, 1H), 7.99-8.03 (m, 1H), 7.24-7.31 (m, 2H), 7.13-7.19 (m, 2H), 6.43
(@, J = 9.3 Hz, 1H), 5.08 (q, J = 6.7 Hz, 1H), 4.10-4.31 (m, 4H), 3.48
(quin, J = 8.5 Hz, 1H), 3.22 (s, 3H), 2.75 (s, 2H), 2.64-2.68 (m, 1H),
2.51-2.58 (m, 2H), 2.44-2.49 (m, 2H), 1.49-1.55 (m, 3H). m/z: 586
[M+H]+.
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N-[(1S)-1-[4-[[2-chloro-8-[(1S)-1-

methoxyethyllimidazo[1,2-b]pyridazin-7-yllJamino]phenyl]-2,2,2-

trifluoro-ethyl]-N-methyl-2,2-dioxo-2A6-thiaspiro[3.3]heptane-6-carboxamide

Example 283 CPD0084141

Procedure 6 ‘ Intermediate 223 ‘ Yield: 81%

PP,

TH NMR (DMSO-d6, 600 MHz)  ppm 8.48 (s, 1H), 8.28 (s, 1H), 8.01
(s, 1H), 7.0-7.4 (m, 4H), 6.48 (g, 1H, J=9.1 Hz), 5.08 (q, 1H, J=6.7 Hz),
4.49 (s, 1H), 4.3-4.4 (m, 1H), 3.9-4.2 (m, 2H), 3.5-3.8 (m, 1H), 3.22 (s,
3H), 3.03 (ddd, 2H, J=3.4, 7.6, 11.1 Hz), 2.92 (s, 3H), 2.6-2.8 (m, 1H),
1.2-1.9 (m, 7H). m/z: 583 [M+H]+.

N-[(1 S)-1V-[4-[

[2-chloro-8-[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-yllJamino]phenyl]-2,2,2-

trifluoro-ethyl]-1-(2-hydroxyacetyl)-N-methyl-piperidine-4-carboxamide

Example 284 CPD0084933

Procedure 3 ‘ Intermediate 228 ‘ Yield: 53.5%

TH NMR (DMSO-d6, 600 MHz) 6 ppm 8.4-8.5 (m, 1H), 8.2-8.3 (m, 1H),
7.9-8.1 (m, 1H), 7.0-7.5 (m, 4H), 6.2-6.5 (M, 1H), 5.08 (d, 1H, J=6.7
Hz), 3.0-3.6 (m, 7H), 2.6-3.0 (m, 3H), 2.2-2.5 (M, 6H), 2.0-2.2 (M, 3H),
1.54 (d, 3H, J=6.7 Hz). m/z: 554 [M+H]+.

N-[(1S)-1-[4-[[2-chloro-8-[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-yllamino]phenyl]-2,2,2-
trifluoro-ethyl]-N-methyl-2-(4-methylpiperazin-1-yl)acetamide

Procedure 3 Intermediate 228 Yield: 24 %

Example 285 CPD0084935

TH NMR (DMSO-d6, 500 MHz) & ppm 1.53 (d, J=6.60 Hz, 3 H) 2.64 (s,
3 H)3.22 (s, 3 H) 4.23 - 4.35 (m, 1 H) 4.60 - 4.81 (m, 4 H) 5.04 - 5.12
(m, 1 H) 6.43 - 6.50 (m, 1 H) 7.16 (d, J=8.80 Hz, 2 H) 7.28 (d, J=8.51
Hz, 2 H) 8.01 (s, 1 H) 8.28 (s, 1 H) 8.47 (s, 1 H). m/z; 498 [M+H]+.

N-[(1S)-1 -'[4-[[2-chloro-8-[(1 S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-ylJamino]phenyl]-2,2,2-

trifluoro-ethyl]-N-methyl-oxetane

-3-carboxamide

Example 286 CPD0082473

Procedure 5 ‘ Intermediate 234 ‘ Yield: 27 %

s

TH NMR (DMSO-d6, 500 MHZ): 0 ppm 8.47 (s, 1H), 8.29 (s, 1H), 7.99-
8.07 (m, 1H), 7.02-7.43 (m, 4H), 6.00-6.53 (m, 1H), 5.03-5.15 (M, 1H),
3.63-3.80 (M, 5H), 3.25-3.32 (M, 1H), 3.20-3.24 (m, 3H), 2.65-2.94 (m,
3H), 1.94-2.28 (m, 4H), 1.54 (d, J = 6.6 Hz, 3H). m/z: 573 [M+H]+.

(1re/-r,4ré/-r) N-[(1S)-1-[4-[[2-chl

oro-8-[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-yllamino]phenyl]-

2,2, 2-trifluoro-ethyl]-1-imino-N-methyl-1-oxo-thiane-4-carboxamide

Procedure 5 ‘ Intermediate 234 ‘ Yield: 14%

Example 287 CPD0082474

TH NMR (DMSO-d6, 500 MHZ): b (ppm) 8.46-8.48 (m, 1H), 8.29 (s,
1H), 8.01-8.06 (m, 1H), 7.13-7.39 (m, 4H), 6.09-6.53 (m, 1H), 5.02-
5.15 (m, 1H), 3.42-3.62 (m, 5H), 3.18-3.28 (m, 4H), 2.67-2.95 (M, 3H),
1.99-2.22 (m, 4H), 1.49-1.58 (m, 3H). m/z: 573 [M+H]+.

(reFs.4reFs) N1 S)-1-A-[2-ch

loro-8-[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-

yllamino]phenyl]-2,2,2-trifluoro-ethyl]-1-imino-N-methyl-1-oxo-thiane-4-carboxamide

Procedure 1b-c ‘ Intermediate 228 and 224 | Yield 31 %

Example 288 CPD0082472

R

-~

TH NMR (500 MHz, DMSO-d6) 6 ppm 1.54 (d, J=6.60 Hz, 3 H) 1.74 -
1.96 (M, 2 H) 2.14 - 2.31 (m, 2 H) 2.94 (s, 3 H) 3.15 - 3.21 (m, 1 H)
3.22 (s, 3 H) 3.24 - 3.29 (m, 2 H) 5.09 (d, J=6.85 Hz, 1 H) 6.21 - 6.54
(m, 1 H) 7.17 (d, J=8.80 Hz, 2 H) 7.23 - 7.41 (m, 2 H) 7.49 (br s, 1 H)
8.02 (s, 1 H) 8.29 (s, 1 H) 8.48 (s, 1 H). m/z :539 [M+H]+.

(3 rel R)-N:[(1 S)-1-[4-[[2-chloro-8

-[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-yllamino]phenyl]-

2,2 2-trifluoro-ethyl]-N-methyl-6-0xo-piperidine-3-carboxamide

Example 289 CPD0082471

Procedure 1b-c Intermediate 228 and 224 | Yield: 34 %
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TH NMR (500 MHz, DMSO-d6) 6 ppm 1.54 (d, J=6.60 Hz, 3 H) 1.71 -
2.03 (M, 2 H) 2.14 - 2.33 (m, 2 H) 2.35 - 2.46 (m, 1 H) 2.94 (s, 3 H)
3.12-3.22 (m, 2 H) 3.22 (s, 3 H) 5.01 - 5.17 (m, 1 H) 6.20 - 6.59 (m, 1
H) 7.16 (d, J=8.80 Hz, 2 H) 7.28 (d, J=8.56 Hz, 2 H) 7.48 (br d, J=2.69
Hz, 1 H) 8.01 (s, 1 H) 8.28 (s, 1 H) 8.48 (s, 1 H). m/z: 539 [M+H]+.

(3 rel S)-N-[(1S)-1-[4-[[2-chloro-8-[(1S)-1-methoxyethyl]limidazo[1,2-b]pyridazin-7-ylJamino]phenyl]-

2,2 2-trifluoro-ethyl]-N-methyl-6-

0x0-piperidine-3-carboxamide

Example 290 CPD0082469

Procedure 2 ‘ Intermediate 231 ‘ Yield: 69%

1H NMR (DMSO-d6, 500 MHz) 6 ppm 1.54 (d, J=6.85 Hz, 4 H) 1.73 -
1.95 (m, 1 H) 2.08 - 2.23 (m, 2 H) 2.90 (s, 3 H) 3.22 (s, 3 H) 4.66 (dd,
J=9.29, 4.16 Hz, 1 H) 4.96 - 5.14 (m, 1 H) 6.45 (q, J=9.21 Hz, 1 H) 7.17
(d, J=8.80 Hz, 2 H) 7.29 (d, J=8.31 Hz, 2 H) 7.80 (s, 1 H) 8.02 (s, 1 H)
8.29 (s, 1 H) 8.48 (s, 1 H). miz: 525 [M+H]+.

(2R)-N-[(1S)-1-[4-[[2-chloro-8-[(1
trifluoro-ethyl]-N-methyl-5-oxo-p

S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-ylJamino]phenyl]-2,2,2-
rrolidine-2-carboxamide

Example 291 CPD0082470

Procedure ‘ Intermediate 232 ‘ Yield: 93 %

TH NMR (DMSO-d6, 500 MHz) © ppm 1.54 (d, J=6.85 Hz, 3 H) 1.70 -
1.90 (m, 1 H) 2.05 - 2.26 (m, 2 H) 2.32 - 2.42 (m, 1 H) 2.86 (s, 3 H)
3.22 (s, 3 H) 4.65 (dd, J=8.80, 3.91 Hz, 1 H) 5.08 (q, J=6.60 Hz, 1 H)
6.42 (0, J=9.37 Hz, 1 H) 7.11 - 7.23 (m, 2 H) 7.27 (d, J=8.56 Hz, 2 H)
7.92 (s, 1 H) 8.02 (s, 1 H) 8.29 (s, 1 H) 8.49 (s, 1 H). m/z: 525 [M+H]+

(2S)-N-[(1S)-1-[4-[[2-chloro-8-[(1
trifluoro-ethyl]-N-methyl-5-0xo-p

S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-yllJamino]phenyl]-2,2,2-
rrolidine-2-carboxamide

Example 292 CPD0084508

Procedure 1b ‘ Intermediate 219- ‘ Yield: 20 %

/\i_‘.

TH NMR (600 MHz, DMSO-d6)  ppm 8.47 (s, 1H), 8.28 (s, 1H), 8.01
(s, 1H), 7.27 (d, J = 8.5 Hz, 2H), 7.16 (d, J = 8.5 Hz, 2H), 6.47 (q, J =
9.2 Hz, 1H), 5.08 (d, J = 6.7 Hz, 1H), 3.22 (s, 8H), 2.92 (s, 3H), 2.20 —
1.92 (m, 4H), 1.53 (d, J = 6.6 Hz, 3H) m/z: 575 [M+H]+.

N-[(1 S)-1;[4-[[2-chloro-8-[(1 S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-yllJamino]phenyl]-2,2,2-

trifluoro-ethyl]-N-methyl-1,1-diox

o-thiane-4-carboxamide

Example 293 CPD0084509

Procedure 1b-c ‘ Intermediate 219-b and ‘ Yield: 35 %

TH NMR (500 MHz, DMSO-d6) 6 ppm 8.53 — 8.46 (m, 1H), 8.29 (s,
1H), 8.01 (s, 1H), 7.39 — 7.24 (m, 2H), 7.16 (d, J = 8.8 Hz, 2H), 6.47
(brd, J =9.5Hz, 1H), 5.09 (d, J = 6.8 Hz, 1H), 3.29 — 3.24 (m, 1H),
3.23 -3.21 (m, 3H), 3.21 — 3.05 (M, 4H), 2.92 (s, 3H), 2.18 — 1.89 (m,
4H), 1.54 (d, J = 6.6 Hz, 3H). m/z: 575 [M+H]+.

N-[(1S)-1-[4-[[2-chloro-8-[(1R)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-ylJamino]phenyl]-2,2,2-

trifluoro-ethyl]-N-methyl-1,1-diox

o-thiane-4-carboxamide

Example 294 CPD0084139

Procedure 6 ‘ Intermediate 237 ‘ Yield: 22 %

/"'f;‘

TH NMR (500 MHz, DMSO-d6) 6 ppm 8.48 (m, 1 H), 8.29 (d, J=1.0 Hz,
1H),8.02(s, 1H), 7.27 (m, 4 H), 6.48 (d, J=9.5 Hz, 1 H), 5.09 (d, J=6.6
Hz, 1 H), 4.54 (q, J=5.6 Hz, 1 H), 4.00 (m, 2 H), 3.50 (m, 5 H), 3.22 (s,
3 H), 2.93 (s, 3 H), 2.07 (s, 2 H), 1.54 (d, J=6.6 Hz, 3 H) m/z: 569
[M+H]+.

(3 rel )-NF[(1S)-1-[4-[[2-chioro-8-

2,2, 2-trifluoro-ethyl]-1-(2-hydrox:

[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-ylJamino]phenyl]-
acetyl)-N-methyl-pyrrolidine-3-carboxamide

Example 295 CPD0084130

Procedure 6 ‘ Intermediate 237 ‘ Yield: 16 %

TH NMR (500 MHz, DMSO-d6) 6 ppm 8.48 (s, 1 H), 8.29 (s, 1 H), 8.02
(s, 1H), 7.29 (m, 4 H), 6.34 (m, 1 H), 5.09 (q, J=6.8 Hz, 1 H), 4.55 (,
J=5.6 Hz, 1 H), 4.00 (m, 2 H), 3.61 (m, 5 H), 3.22 (s, 3 H), 2.93 (s, 3
H), 2.01 (m, 2 H), 1.54 (d, J=6.6 Hz, 3 H). m/z: 569 [M+H]+.

(3 rel R)iN-[(1 S)-1-[4-[[2-chloro-8

-[(1S)-1-methoxyethyllimidazo[1,2-b]pyridazin-7-yllamino]phenyl]-

2,2 2-trifluoro-ethyl]-1-(2-hydroxyacetyl)-N-methyl-pyrrolidine-3-carboxamide
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Example 296 — Biological Assays

MALT-1 inhibition assay

MALT-1 paracaspase activity was measured using the fluorogenic substrate Ac-LRSR-Rh110-
DP (purchased from Biosantan GmbH). Proteolytic cleavage of the peptide — rhodamine
conjugate results in an increase of rhodamine fluorescence which is inhibited by test compounds.
Test compounds were diluted in DMSO in a series of 10 semi-log step doses, 15 nL of each
compound dose were dispensed in 384 well polypropylene plates (HiBase non-binding, Greiner
Bio-One cat#784900). All other assay components were diluted to appropriate working
concentrations in assay buffer composed of: 200 mM Tris-HCI (pH 7.5; Sigma-Aldrich cat#
T2663-1L), 0.1 mM EGTA (Sigma-Aldrich cat#E3889-10G), 0.05% CHAPS - Sigma-Aldrich
cat#C9426-1G), 1 mM TCEP (Sigma-Aldrich cat#646547-10x1mL), 0.8 M sodium citrate (Sigma-
Aldrich cat#S1804-500G). Recombinant human MALT-1 (amino acids 340-824, accession
NP_006776.1) was added to compound doses and equilibrated for 40 minutes at rt. The reaction
was initiated by addition of substrate. Final concentrations of MALT-1 and substrate were 3 nM
and 10 pM respectively. Reactions were incubated in the dark for 60 minutes at 25°C.
Fluorescence was measured in a PHERAstar FSX plate reader (BMG LABTECH) with optical
setup for excitation at 485 nM and emission at 520 nM, focal height of 11.8 mm, 20 flashes, gain
300. Percent inhibition values were calculated from relative fluorescence units at different doses

and fitted to a 4-parameter logistic curve to determine IC50 values (see Table 1).

Effector memory T cells IL-2 release assay

Test compound-mediated inhibition of NFkB signalling in T cells was assessed by quantification
of the IL-2 secretion by human effector memory T cells (TEM) upon treatment and stimulation.
Human TEM cells were isolated from buffy coats of healthy donors obtained from the French
blood bank. First, peripheral blood mononuclear cells (PBMC) were purified from buffy coats
diluted 1:1 with DPBS (Gibco, cat# 14190-094) by Pancoll (PAN BIOTECH, cat#P04-60500)
density gradient centrifugation at 400 x g for 20 minutes. TEM cells were further enriched by
negative immuno-magnetic cell sorting using a human CD4+ Effector Memory T Cell Isolation Kit
(Miltenyi, cat#130-094-125) according to the manufacturer’s instructions. Aliquots of 3 x 10E6
purified TEM cells were kept frozen in Cryo-SFM medium (PromoCell, cat#C-29912) in gas phase
nitrogen until used. Cell purity was verified by flow cytometry analysis of 200 000 PFA-fixed cells
previously labelled with monoclonal antibodies anti-CD4-PerCP-Cy5.5 (BD Pharmigen,
cat#332772), anti-CD8-V500 (BD Biosciences, cat#561617), anti-CD14-Pacific Blue (Biolegend,
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cat#325616), anti-CD45 RA-FITC (Biolegend, cat#304106) and anti-CCR7-APC (in CD4+
Effector Memory T Cell Isolation Kit, Miltenyi, cat#130-094-125).

TEM cells were resuspended in complete RPMI medium composed of: RPMI 1640 (Gibco,
cat#31870-025), 10 % heat inactivated fetal bovine serum (Sigma, cat#F7524), 2 mM GlutaMAX
(Gibco, cat#35050-038), 1 mM sodium pyruvate 100X (Gibco, cat#11360-039), 1 % MEM non-
essential amino acids solution (Gibco, cat#11140-035) and 100 U/mL penicillin, 100 ug/mL
streptomycin (Sigma-Aldrich, cat#11074440001). 5,000 cells per well were plated onto flat clear
bottom 384 well plates (Corning, cat#3770). 5,000 Dynabeads Human T-Activator CD3/CD28
(Gibco, cat#11132D) were added to each well for cell stimulation. Finally, 10 doses of test
compound, originally prepared in DMSO by serial semi-log step dilution, were also added to cells
in triplicate wells. Final DMSO concentration in wells was 0.1% in a total volume of 100 pL
complete medium. Plates were incubated for 24 h at 37°C in 5% CO: atmosphere. After
incubation, cell suspensions were centrifuged at 400 x g and culture supernatants were
recovered and stored at -80°C. Cell viability was assessed by flow cytometry after staining the
cells with Fixable Viability Dye eFluor 780 (Invitrogen, cat# 65-0865-14). IL-2 levels were
determined in cell supernatants using an HTRF human IL-2 detection kit (Cisbio, cat#
62HILO2PEH). IL-2 data at the different compound doses were fitted to a 4-parameter logistic
curve to determine ICso values, corresponding to the compound concentration leading to 50%
reduction of the maximal IL-2 levels observed in each experiment. Viability data were analysed

similarly to exclude cytotoxicity as a cause of IL-2 decrease (see Table 1).
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Table 1: IC50 biochemical data for representative compounds of the disclosure.

Alternative expressions of the inventive concept are set out in each of the following numbered

clauses:
1. A method of treating or preventing an autoimmune disorder, inflammatory disease,

cancer and/or oncologic disease in a subject in need thereof, the method comprising

administering to the subject an effective amount of the compound of formula (l):
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R5

|
Y Q.
RZ Z R4

RS

)
wherein
5 Qis N or CR?, where R? is selected from hydrogen, OH, alkyl, alkoxy;

X, Y and Z are each selected independently from N or CR®, where R" is selected from
hydrogen, alkoxy, alkyl, halo alkyl , halogen;

V is selected from the group consisting of: CO, SO and SOz;

R' is selected from the group consisting of: alkyl, alkenyl, alkynyl, hydroxyalkyl, alkoxy,

10 cycloalkyl, a 4-7 membered saturated or unsaturated heterocyclic ring having heteroatoms

selected from N, S and O optionally substituted with hydroxyl, nitrile, oxo, amino, aminoalkyl
and/or dioxo, sulfonyl, sulfoxide, sulfoximine, alkyl sulfonyl, alkyl sulfoxide, cycloalkyl sulfonyl,
cycloalkyl sulfoxide, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl; or one of the following

structures:

N, AMTEAS
&\;\;O w/o §?N &\\’\iNH
o S/, o) , or o]

structures: structures:

15 , or any one of the following
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where each of the afore-mentioned hydrocarbon groups may be further substituted by one or
more residues independently selected from halogen, hydroxyl, nitrile or C1-4-alkoxy groups;

R? is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, or C1-3
haloalkyl; or

R' and R? together form a 4-7 membered ring; particularly a 5-6 membered heterocyclic
ring having a further heteroatom selected from N, or O, which is optionally substituted with oxo,
amino, aminoalkyl , sulfoxide, sulfoxide imine, sulfonyl, alkyl sulfoxide, sulfoximine, alkyl sulfonyl,
cycloalkyl sulfoxide, cycloalkyl sulfonyl, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl;

R3 is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, or C1-3
haloalkyl; or

R* and R® are each independently selected from the group consisting of: hydrogen, C1-
3 alkyl, pyridinyl, phenyl, pyrazidinyl or pyrimidinyl, optionally wherein the pyridinyl, phenyl,
pyrazidinyl or pyrimidinyl is fused with a pyrrolyl, phenyl, pyrimidinyl, pyrazidinyl, imidazolyl,
triazolyl, pyrazolyl, pyridinyl, quinolinyl, isoquinolinyl, quinazolinyl, which may be optionally
substituted with C1-3 alkyl, C1-3 alkoxy, cyano, amine, difluoromethyl or halogen; or

R* and R?® together with the Q to which they attach form a non-aromatic heterocyclic 4-
8 membered ring containing at least one heteroatom, particularly nitrogen, and optionally an
additional heteroatom such as nitrogen or oxygen; and wherein the ring is fused with phenyl,
pyridinyl, pyrazidinyl, pyrimidinyl which may be optionally substituted with halogen, nitrile, methyl,
methoxy, difluoromethyl, aminyl, or trifluoromethyl, pyrazidinyl or pyrimidinyl, wherein the phenyl,
pyridinyl, pyrazidinyl or pyrimidinyl is optionally fused with a further heterocyclic 5- or 6-
membered, which is optionally substituted with 1 to 3 groups selected from the group consisting
of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, pyrrolyl, imidazolyl, triazolyl, nitro, cyano, hydroxyl or
halogen; or

R*and R® together with the Q to which they attach form one of the following structures:
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6

R® R

RG. 11"{,' R6
RN R’

Oy~ OO
U M <A U 4 RS
RS =
M, R and A are selected independently from the group consisting of: N, S or C,

,or

preferably M and R are selected independently from the group consisting of: N, Sor C and A is
C;

U is selected from the group consisting of: N, or CR®, wherein R® is selected from
hydrogen, halogen or alkyl;

R® and R® are independently selected from the group consisting of: hydrogen, halogen
C1-3 alkyl ,C1-3 alkoxyl, C1-3 alkyl alkoxy, hydroxyl, alkyl hydroxyl, amino alkyl, C1-3 alkyl amino
alkyl ,tertiary aminyl, cyclic aminyl , spirocyclic aminyl, C1-2 alkyl-4-6 saturated heterocyclic
aminyl, C0-2 alkyl oxetane, C0-2 alkyl oxolane, C0-2 alkyl azetidinyl or C0-2 alkyl pyrrolidinyl,
C1-3 carboxyl, C1-3 haloalkyl, methylacetyl (OAc) or ethanoate;

alternatively, R® and R® together form a C3-5 membered saturated ring or C4-5
membered saturated heterocycle ring containing oxygen,;

R’ is selected from the group consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, nitro,
cyano, SMe, SOMe, SO:Me, pyrrolyl, imidazolyl, triazolyl, or halogen,; and

R® and R® are each independently selected from the group consisting of: hydrogen, C1-

3 alkyl, C1-3 alkoxyl, hydroxyl, C1-3 hydroxyalkyl or halogen.

2. The method of clause 1, wherein:
(i) one of X, Y and Z is CF and the rest are CH,;
(i) Xis CF;

(iii) oneof X, Yand Zis N;
(iv) one of X or Y is N and the rest are CH; or
) X,Y and Z are CH.

3. The method of clause 1 or clause 2, wherein:
(@) Vis CO;
(i) R? is methyl; and/or
(iii) M and R are selected independently from the group consisting of: N or C, and A

is selected independently from the group consisting of: N, S or C.
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4. The method of any preceding clause, wherein R* and R® together with the Q to which
they attach form a non-aromatic heterocyclic 4-8 membered ring containing at least one nitrogen,
and optionally an additional heteroatom such as nitrogen or oxygen; and wherein the ring is fused
with phenyl, pyridinyl, pyrazidinyl, pyrimidinyl which may be optionally substituted with halogen
(e.g. fluorine, bromine or chlorine), nitrile, methyl, methoxy, difluoromethyl, aminyl, or
trifluoromethyl, pyrazidinyl or pyrimidinyl, wherein the phenyl, pyridinyl, pyrazidinyl or pyrimidinyl
is optionally fused with a further heterocyclic 5- or 6-membered ring (e.g. pyrrolyl, imidazolyl,
triazolyl, pyrazolyl or pyridinyl), which is optionally substituted with 1 or 2 groups selected from
the group consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, pyrrolyl, imidazolyl, triazolyl,
nitro, cyano, hydroxyl or halogen.

5. The method of any preceding clause, wherein R* and R® together with the Q to which

they attach form one of the following structures, wherein n = 1-3:

" |
" l
2?7 s QCN%O

®

|
ZEL%Q%L”F QL
9 QNH 9 QNH

NH; , or
6. The method of any preceding clause, wherein R® and/or R® are independently selected

2

from the group consisting of: hydrogen, fluorine, methyl, ethyl, methoxy, ethoxy, hydroxyl,
CH20H, CH:NHMe and CH2N(Me)2, preferably R® and R® together are gem dimethyl or
cyclopropyl, oxetane or furane and are more preferably installed in the benzylic position.
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7. The method of any of clauses 1 to 5, wherein:

(@ R® and R® together form a C3-5 saturated ring (e.g. cyclopropyl) or C4-5
saturated heterocycle ring containing O (e.g. oxetane or furan);

(i) at least one of R® and R® is methyl or methoxy;

(iii) at least one of R® and R? is hydrogen; or

(@iv) both R® and R® are methyl or both R® and R® are hydrogen.

8. The method of any preceding clause, wherein U is selected from N or CR¢, preferably U
is N.
9. The method of any preceding clause, wherein, R and M are each independently selected

from N or C, preferably one of R and M is N and the otheris C.

10. The method of any preceding clause, wherein A is selected from S or C, preferably where
Ais S,and M and R are C.

11 The method of any preceding clause, wherein R” is selected from the group consisting

of: chlorine, fluorine, methyl or methoxy.

12. The method of any preceding clause, wherein R” is methyl, fluorine or chlorine;

preferably wherein R” is fluorine or chlorine.

13. A method of treating or preventing an autoimmune disorder, inflammatory disease,
cancer and/or oncologic disease in a subject in need thereof, the method comprising
administering to the subject an effective amount of a compound according to Table 1, or a
pharmaceutically acceptable salt, solvate, prodrug, or pharmaceutically active metabolite thereof,

or combinations thereof.

14. The method of any preceding clause, wherein the disorders or diseases are selected
from the group consisting of: rheumatoid arthritis, multiple sclerosis, psoriasis, Sjogren's
syndrome and systemic lupus erythematosus or vasculitic conditions, cancers of hematopoietic
origin or solid tumors, including chronic myelogenous leukemia, myeloid leukemia, non- Hodgkin
lymphoma or other B cell ymphomas.
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15. A method of treating or preventing an autoimmune disorder, inflammatory disease,
cancer and/or oncologic disease in a subject in need thereof, the method comprising
administering to the subject an effective amount of a compound according to:

any of Examples 1 to 295;

any compound disclosed in Table 1;

any compound defined in the present disclosure.

16. A method of treating or preventing an autoimmune disorder, inflammatory disease,
cancer and/or oncologic disease in a subject in need thereof, the method comprising
administering to the subject an effective amount of a compound as defined in any of the

appended claims; particularly as defined in any of Claims 1 to 28 appended hereto.

17. A pharmaceutical composition comprising a compound of formula (l) as defined in any

of clauses 1 to 16, in Table 1, or as otherwise defined in accordance with the present disclosure.

18. A compound of formula () as defined in any of clauses 1 to 16, in Table 1, or as otherwise

defined in accordance with the present disclosure.

19. A compound as defined in clause 18, or a pharmaceutical composition comprising a
compound as defined in clause 18, or a pharmaceutically acceptable salt, solvate, prodrug, or
pharmaceutically active metabolite thereof, or combinations thereof, for use in the treatment of
an autoimmune disorder, inflammatory disease, cancer and/or oncologic disease as disclosed

herein.

The skilled person will appreciated that many modifications may be made to the above examples,
the aspects and the embodiments disclosed herein without departing from the scope of the

present invention as defined in the accompanying claims and/or the above clauses.
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CLAIMS
1. A compound of formula (I):
R5
|
Y Q.
2 4
a K IOET
LA
RS
5 )
wherein

Q is N or CR? where R? is selected from hydrogen, OH, alkyl, alkoxy;
X, Y and Z are each selected independently from N or CR?, where R® is selected from
10 hydrogen, alkoxy, alkyl, halo alkyl, halogen;

V is selected from the group consisting of: CO, SO and SOz;

R' is selected from the group consisting of: alkyl, alkenyl, alkynyl, hydroxyalkyl, alkoxy,
cycloalkyl, a 4-7 membered saturated or unsaturated heterocyclic ring having heteroatoms
selected from N, S and O optionally substituted with hydroxyl, nitrile, oxo, amino, aminoalkyl

15 and/or dioxo, sulfonyl, sulfoxide, sulfoximine, alkyl sulfonyl, alkyl sulfoxide, cycloalkyl sulfonyl,
cycloalkyl sulfoxide, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl; or one of the following

structures:

) \\

o | or S , or any one of the
following structures:

/
@@a@a@mwf
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where each of the aforementioned hydrocarbon groups may be further substituted by one or
more residues independently selected from halogen, hydroxyl, nitrile or C1-4-alkoxy groups;
R? is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, or C1-3

haloalkyl; or
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R' and R? together form a 4-7 membered ring; particularly a 5-6 membered heterocyclic
ring having a further heteroatom selected from N, or O, which is optionally substituted with oxo,
amino, aminoalkyl, sulfoxide, sulfoxide imine, sulfonyl, alkyl sulfoxide, sulfoximine, alkyl sulfonyl,
cycloalkyl sulfoxide, cycloalkyl sulfonyl, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl;

R? is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, or C1-3
haloalkyl; or

R* and R® are each independently selected from the group consisting of: hydrogen, C1-
3 alkyl, pyridinyl, phenyl, pyrazidinyl or pyrimidinyl, optionally wherein the pyridinyl, phenyl,
pyrazidinyl or pyrimidinyl is fused with a pyrrolyl, phenyl, pyrimidinyl, pyrazidinyl, imidazolyl,
triazolyl, pyrazolyl, pyridinyl, quinolinyl, isoquinolinyl, quinazolinyl, which may be optionally
substituted with C1-3 alkyl, C1-3 alkoxy, cyano, amine, difluoromethyl or halogen; or

R* and R?® together with the Q to which they attach form a non-aromatic heterocyclic 4-
8 membered ring containing at least one heteroatom, particularly nitrogen, and optionally an
additional heteroatom such as nitrogen or oxygen; and wherein the ring is fused with phenyl,
pyridinyl, pyrazidinyl, pyrimidinyl which may be optionally substituted with halogen, nitrile, methyl,
methoxy, difluoromethyl, aminyl, or trifluoromethyl, pyrazidinyl or pyrimidinyl, wherein the phenyl,
pyridinyl, pyrazidinyl or pyrimidinyl is optionally fused with a further heterocyclic 5- or 6-
membered ring, which is optionally substituted with 1 to 3 groups selected from the group
consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, pyrrolyl, imidazolyl, triazolyl, nitro, cyano,
hydroxyl or halogen; or

R*and R® together with the Q to which they attach form one of the following structures:

6 R
R/N R’
O+ THO
U,M\A>; U’ RS
hs RY

M, R and A are selected independently from the group consisting of: N, S or C,

, or

preferably M and R are selected independently from the group consisting of: N, S or C and A is
C;

U is selected from the group consisting of: N, or CR®, wherein R® is selected from
hydrogen, halogen or alkyl;

R® and R® are independently selected from the group consisting of: hydrogen, halogen
C1-3 alkyl,C1-3 alkoxyl, C1-3 alkyl alkoxy, hydroxyl, alkyl hydroxyl, amino alkyl, C1-3 alkyl amino
alkyl ,tertiary aminyl, cyclic aminyl , spirocyclic aminyl, C1-2 alkyl-4-6 saturated heterocyclic
aminyl, C0-2 alkyl oxetane, C0-2 alkyl oxolane, C0-2 alkyl azetidinyl or C0-2 alkyl pyrrolidinyl,
C1-3 carboxyl, C1-3 haloalkyl, methylacetyl (OAc) or ethanoate;
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alternatively, R® and R® together form a C3-5 membered saturated ring or C4-5
membered saturated heterocycle ring containing oxygen;

R’ is selected from the group consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, nitro,
cyano, SMe, SOMe, SO:Me, pyrrolyl, imidazolyl, triazolyl, or halogen,; and

R® and R® are each independently selected from the group consisting of: hydrogen, C1-

3 alkyl, C1-3 alkoxyl, hydroxyl, C1-3 hydroxyalkyl or halogen.

2. The compound of Claim 1, wherein Q is N and V is CO; or Q is CR?, wherein R? is

hydrogen, hydroxyl or methoxy and V is CO.

3. The compound of Claims 1 or 2, wherein X, Y and Z are CH; or one of X and Y is CF,
the other one of X and Y is CH and Z is CH.

4, The compound of any of Claims 1 to 3, wherein R? is methyl and/or R® is CF2CHs, CF2H
or CFs.
5. The compound of any of Claims 1 to 4, wherein R® is hydrogen or methyl, and R* is one

of the following structures:

R10 Rio
g 0
B O

M
<u>' A U Y\[Rs
RS r R9 :

M, R and A are selected independently from the group consisting of: N, S or C;

, 0

wherein

U is selected from the group consisting of: N, S or CR®, wherein R® is selected from
hydrogen, halogen or alkyl;

R’ is selected from the group consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, nitro,
cyano, SMe, SOMe, SO:2Me, pyrrolyl, imidazolyl, triazolyl, or halogen;

R® and R® where present are each independently selected from the group consisting of:
hydrogen, C1-3 alkyl, C1-3 alkoxyl, hydroxyl, C1-3 hydroxyalkyl or halogen; and

R0 is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, C1-3
hydroxy alkyl, halogen, amide, C3-5 membered saturated ring or C4-5 membered saturated

heterocycle ring, wherein said ring is optionally substituted with OMe or halogen.
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6. The compound of Claim 5, wherein M and R are selected independently from the group
consisting of: N or C; and A is selected independently from the group consisting of: N, S or C;
preferably A is C.

7. The compound of Claim 5 or 6, wherein:
at least two of X, Y and Z are C; and/or
R” is chlorine, fluorine or methoxy; and/or
U and M are N, and R and A are C; and/or
R7 is chlorine, U and M are N, and R and A are C; or
R’ is methoxy, U is N and R and M are C.

8. The compound of any of Claims 5 to 7, wherein:
R® and R?® are each independently selected from hydrogen, methyl, hydroxyl, methoxy or
chlorine; or

R® and R® are hydrogen.
9. The compound of any of Claims 5 to 8, wherein R' is selected from the group consisting
of: CHOMeCHs, CHOHCHs, COCHs, CH20CHs, CH20cyclopropyl, CHNH2CHs, CHNHMeCHjs,
CHNMe2CHs, CO-aziridine amide, cyclopropyl, tetrahydrofuran or oxetane, wherein said

cyclopropyl, tetrahydrofuran or oxetane is optionally substituted with OMe or fluorine.

10. The compound of any of Claims 5 to 9, wherein R' is selected from the group consisting

of the following structures:

Ho I HO\/[OJ\N Ho I
DA Dy

5 Gt

0]

b;*Qﬁ

HN

y 6 9 o

’/

o=
1
.
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11. The compound of any of Claims 5 to 10, wherein R* is selected from the group consisting
of:
| | 4 |
O O O
N Cl
OO O@ F
S N N N
|
O |
o
N
N._O
Salboon
N
5 N
§ )
™ol o™
, N , N
0]
N_-O<_
or N
12. The compound of any of Claims 1 to 4, wherein:
10 Uis N and/orR is N; or
U is selected from N or CR®.
13. The compound of any of Claims 1 to 4 or 12, wherein:
R® and R® are both methyl; or
15 R® is methyl or CH2OMe and R® is H; or

R® and R® are both H.

14. The compound of any of Claims 1 to 4, 12 or 13, wherein:

R” is fluorine, chlorine, methyl or methoxy; and/or
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R® and R® are each independently selected from hydrogen, hydroxyl, fluorine or
chlorine; and/or
R® is chlorine or hydrogen, and R® is H.

15. The compound of any of Claims 1 to 4 or 12 to 14, wherein R® and/or R® are
independently selected from the group consisting of: hydrogen, fluorine, methyl, ethyl, methoxy,
ethoxy, hydroxyl, CH-OH, CH-OMe, CH2NHMe and CH2N(Me)2; preferably wherein one of R®

and R? is installed in the benzylic position,

16. The compound of any of Claims 1to 4 or 12 to 15, wherein U is N, and/or one of R and
M is N and the otheris C.

17. The compound of any of Claims 1 to 4 or 12 to 16, wherein, R and M are each

independently selected from N or C.

18. The compound of any of Claims 1 to 4 or 12 to 17, wherein A is selected from S or C.

19. The compound of any of Claims 1 to 4 or 12 to 18, wherein Ais S, and M and R are C.

20. The compound of any of Claims 1 to 4 or 12 to 19, wherein R® is selected from the group

consisting of: haloalkyl, trihaloalkyl or trifluoromethyl.

21. The compound of any of Claims 1 to 4 or 12 to 20, wherein R* and R® together form any

one of the following tricyclic structures:
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22. The compound of any of Claims 1 to 4 or 12 to 21, wherein R® and/or R® are

5 independently selected from the group consisting of hydrogen, methyl, fluorine, methoxy,
CH20OMe, CH2NHMe, CH2NH(Me)2), CHz-azetidinyl, CHz-pyrrolidinyl or CHz-morpholinyl or
trifluoromethyl; or R® and R® together form cyclopropyl, oxetane or tetrahydrofuran.

23. The compound of Claim 21, wherein R® and/or R® are selected from H or Me and

10 optionally n is 2.

24. The compound of any of Claims 1 to 4 or 12 to 23, wherein R* and R°® together form any

one of the following tricyclic structures:

R RS
_N

O O

%@F O O

N , N

15
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ot e s

N

or

R6
N 2 .
25. The compound of any of Claims 1 to 4 or 12 to 23, wherein R® is selected from the
5  group consisting of Me, OMe, CH20Me and OH and R? is hydrogen.

26. The compound of any of Claims 1 to 4 or 12 to 25, wherein R' is selected from CH20H,

CH2CN, or ethyl; or from the group consisting of the following structures:

"?--
O NH .
© o)

10 optionally further substituted with alkyl, alkenyl, alkynyl, alkoxy.

27. A compound selected from:
(i) the group of compounds shown in Table 1;

(ii) the group of compounds of Table 1 having an IC50 against Malt-1 < 250 nM;
283



WO 2022/106857 PCT/GB2021/053031

(i) the group of compounds of Table 1 having an IC50 against Malt-1 < 200 nM;
(iv) the group of compounds of Table 1 having an IC50 against Malt-1 < 150 nM;
v) the group of compounds of Table 1 having an IC50 against Malt-1 < 100 nM;
(vi) the group of compounds of Table 1 having an IC50 against Malt-1 < 50 nM; or

5 (vii) the group of compounds of Table 1 having an IC50 against Malt-1 < 25 nM.

28. A compound selected from any one of the compounds of Examples 1 to 295.
29. A pharmaceutical composition comprising a compound of formula (l):

R5

I

Y~ _Q
2 < ‘R4
« R IO
LN A
10 R®
0)

or a pharmaceutically acceptable salt, solvate, prodrug, or pharmaceutically active metabolite
thereof, or combinations thereof, and one or more pharmaceutically acceptable carrier,
wherein
15 Qis N or CR?, where R? is selected from hydrogen, OH, alkyl, alkoxy;
X, Y and Z are each selected independently from N or CRP, where R® is selected from
hydrogen, alkoxy, alkyl, halo alkyl, halogen;
V is selected from the group consisting of: CO, SO and SOz;
R! is selected from the group consisting of: alkyl, alkenyl, alkynyl, hydroxyalkyl, alkoxy,
20 cycloalkyl, a 4-7 membered saturated or unsaturated heterocyclic ring having heteroatoms
selected from N, S and O optionally substituted with hydroxyl, nitrile, oxo, amino, aminoalkyl
and/or dioxo, sulfonyl, sulfoxide, sulfoximine, alkyl sulfonyl, alkyl sulfoxide, cycloalkyl sulfonyl,

cycloalkyl sulfoxide, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl; or one of the following

structures:
: A
/\h} -0 ™ ) N L L NH
25 o , O or O | or any one of the following
structures:
30
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where each of the aforementioned hydrocarbon groups may be further substituted by one or
more residues independently selected from halogen, hydroxyl, nitrile or C1-4-alkoxy groups;

R? is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, or C1-3
haloalkyl; or

R' and R? together form a 4-7 membered ring; particularly a 5-6 membered heterocyclic
ring having a further heteroatom selected from N, or O, which is optionally substituted with oxo,
amino, aminoalkyl, sulfoxide, sulfoxide imine, sulfonyl, alkyl sulfoxide, sulfoximine, alkyl sulfonyl,
cycloalkyl sulfoxide, cycloalkyl sulfonyl, sulfamoyl, alkyl sulfamoyl, cycloalkyl sulfamoyl;

R® is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, or C1-3
haloalkyl; or

R* and R® are each independently selected from the group consisting of: hydrogen, C1-
3 alkyl, pyridinyl, phenyl, pyrazidinyl or pyrimidinyl, optionally wherein the pyridinyl, phenyl,
pyrazidinyl or pyrimidinyl is fused with a pyrrolyl, phenyl, pyrimidinyl, pyrazidinyl, imidazolyl,
triazolyl, pyrazolyl, pyridinyl, quinolinyl, isoquinolinyl, quinazolinyl, which may be optionally
substituted with C1-3 alkyl, C1-3 alkoxy, cyano, amine, difluoromethyl or halogen; or

R* and R?® together with the Q to which they attach form a non-aromatic heterocyclic 4-
8 membered ring containing at least one heteroatom, particularly nitrogen, and optionally an
additional heteroatom such as nitrogen or oxygen; and wherein the ring is fused with phenyl,
pyridinyl, pyrazidinyl, pyrimidinyl which may be optionally substituted with halogen, nitrile, methyl,
methoxy, difluoromethyl, aminyl, or trifluoromethyl, pyrazidinyl or pyrimidinyl, wherein the phenyl,
pyridinyl, pyrazidinyl or pyrimidinyl is optionally fused with a further heterocyclic 5- or 6-
membered, which is optionally substituted with 1 to 3 groups selected from the group consisting
of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, pyrrolyl, imidazolyl, triazolyl, nitro, cyano, hydroxyl or
halogen; or

R*and R® together with the Q to which they attach form one of the following structures:
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6 R
R R

R®
) RN R’
O~ ICK
U, M \'A} U’ RS
RB RQ
M, R and A are selected independently from the group consisting of: N, S or C,

,or

preferably M and R are selected independently from the group consisting of: N, Sor C and A is
C;

U is selected from the group consisting of: N, or CR®, wherein R® is selected from

hydrogen, halogen or alkyl;
R® and R® are independently selected from the group consisting of: hydrogen, halogen

C1-3 alkyl, C1-3 alkoxyl, C1-3 alkyl alkoxy, hydroxyl, alkyl hydroxyl, amino alkyl, C1-3 alkyl amino
alkyl, tertiary aminyl, cyclic aminyl , spirocyclic aminyl, C1-2 alkyl-4-6 saturated heterocyclic
aminyl, C0-2 alkyl oxetane, C0-2 alkyl oxolane, C0-2 alkyl azetidinyl or C0-2 alkyl pyrrolidinyl,

C1-3 carboxyl, C1-3 haloalkyl, methylacetyl (OAc) or ethanoate;
alternatively, R® and R® together form a C3-5 membered saturated ring or C4-5
membered saturated heterocycle ring containing oxygen,;
R’ is selected from the group consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, nitro,
cyano, SMe, SOMe, SO:Me, pyrrolyl, imidazolyl, triazolyl, or halogen; and
R® and R® are each independently selected from the group consisting of: hydrogen, C1-

3 alkyl, C1-3 alkoxyl, hydroxyl, C1-3 hydroxyalkyl or halogen.

30. The pharmaceutical composition of Claim 29, wherein Q is N and V is CO; or Q is CR?,

wherein R? is hydrogen, hydroxyl or methoxy and V is CO.

31. The pharmaceutical composition of Claims 29 or 30, wherein X, Y and Z are CH; or one

of X and Y is CF, the other one of X and Y is CH and Z is CH.

32. The pharmaceutical composition of any of Claims 29 to 31, wherein R? is methyl and/or

R® is CF2CHs, CF2H or CFs,

33. The pharmaceutical composition of Claims 29 to 32, wherein R® is hydrogen or methyl,
and R* is selected from one of the following structures:
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R®  or R® ;

wherein

M, R and A are selected independently from the group consisting of: N, S or C;

U is selected from the group consisting of: N, S or CR®, wherein R® is selected from
hydrogen, halogen or alkyl;

R’ is selected from the group consisting of: C1-3 alkyl, C1-3 alkoxyl, C1-3 haloalkyl, nitro,
cyano, SMe, SOMe, SO:Me, pyrrolyl, imidazolyl, triazolyl, or halogen;

R® and R® where present are each independently selected from the group consisting of:
hydrogen, C1-3 alkyl, C1-3 alkoxyl, hydroxyl, C1-3 hydroxyalkyl or halogen; and

R is selected from the group consisting of: hydrogen, C1-3 alkyl, C1-3 alkoxyl, C1-3
hydroxy alkyl, halogen, amide, C3-5 membered saturated ring or C4-5 membered saturated

heterocycle ring, wherein said ring is optionally substituted with OMe or halogen.

34. The pharmaceutical composition of Claim 33, wherein M and R are selected
independently from the group consisting of: N or C and A is selected independently from the

group consisting of: N, S or C; preferably A is C.

35. The pharmaceutical composition of Claims 33 or 34, wherein:
at least two of X, Y and Z are C; and/or
R” is chlorine, fluorine or methoxy; and/or
U and M are N, and R and A are C; and/or
R’ is chlorine, U and M are N, and R and A are C; or
R” is methoxy, U is N and R and M are C.

36. The pharmaceutical composition of Claims 33 to 35, wherein:
R® and R?® are each independently selected from hydrogen, methyl, hydroxyl, methoxy or
chlorine; or

R® and R® are hydrogen.
37. The pharmaceutical composition of Claims 34 to 39, wherein R' is selected from the

group consisting of: CHOMeCHs, CHOHCH3, COCHs, CH20CH3, CH20cyclopropyl, CHNH2CHs,
CHNHMeCHs, CHNMe2CHs, CO-aziridine amide, cyclopropyl, tetrahydrofuran or oxetane,
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wherein said cyclopropyl, tetrahydrofuran or oxetane is optionally substituted with OMe or
fluorine.

38. The pharmaceutical composition of Claims 33 to 37, wherein R' is selected from the
group consisting of the following structures:

HO\/[?\ HO\/[OJ\N HO I
Lfg % 0 HRA O R N

. ™ HN ,,O
HN HN S HN
HN HN HN
O 0O o
o} o} o}
R \\\\S/’ }
HN HN HN E “] HO O\I

39. The pharmaceutical composition of Claims 33 to 38, wherein R* is selected from the
group consisting of:

| | 4 |
QQ%A@A@E@DJC A@?@ :

|
O |

. . O
/\(%5@ Cl A@/QN)—Q CIQNQN)_C' CND CN) O
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0]
N_-O«
or N
40. The pharmaceutical composition of any of Claims 29 to 32, wherein:

Uis N and/orR is N; or

U is selected from N or CR°.

41. The pharmaceutical composition of any of Claims 29 to 32 or 40, wherein R® and R® are
both methyl; or R® is methyl or CH.OMe and R® is H; or R® and R® are both H.

42. The pharmaceutical composition of any of Claims 29 to 32, 40 or 41, wherein:
R’ is selected from fluorine, chlorine, methyl or methoxy; and/or
R® and R® are each independently selected from hydrogen, hydroxyl, fluorine or
chlorine; and/or

R® is chlorine or hydrogen, and R® is H.

43. The pharmaceutical composition of any of Claims 29 to 32 or 40 to 42, wherein R® and/or
R® are independently selected from the group consisting of: hydrogen, fluorine, methyl, ethyl,
methoxy, ethoxy, hydroxyl, CH.OH, CH2OMe, CH:NHMe and CHzN(Me)z; preferably wherein

one of R® and R® is installed in the benzylic position.

44, The pharmaceutical composition of any of Claims 29 to 32 or 40 to 43, wherein U is N,

and/or one of R and M is N and the otheris C.

45, The pharmaceutical composition of any of Claims 29 to 32 or 40 to 44, wherein R and M

are each independently selected from N or C.

46. The pharmaceutical composition of any of Claims 29 to 32 or 40 to 45, wherein A is

selected from S or C.
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47. The pharmaceutical composition of any of Claims 29 to 32 or 40 to 46, wherein A is S,
andMandR are C

48. The pharmaceutical composition of any of Claims 29 to 32 or 40 to 47, wherein R® is

selected from the group consisting of: haloalkyl, trihaloalkyl or trifluoromethyl.

49. The pharmaceutical composition of any of Claims 29 to 32 or 40 to 48, wherein R* and

R® together form any one of the following tricyclic structures:

zRe" W\ZRG'G %/RG' "

&

Mm O /\(\( Cl A@@ F7
oy

Afﬁ% Z%L@ C?CN? h

or
Yy &
N Cl
QO
N :
50. The pharmaceutical composition of any of Claims 29 to 32 or 40 to 49, wherein R® and/or

R® are independently selected from the group consisting of hydrogen, methyl, fluorine, methoxy,
CH20Me, CH:NHMe, CH:NH(Me)z2), CHz-azetidinyl, CHz-pyrrolidinyl or CHz-morpholinyl or
trifluoromethyl; or R® and R® together form cyclopropyl, oxetane or tetrahydrofuran.

51. The pharmaceutical composition of Claim 50, wherein R® and/or R® are selected from H
or Me and optionally n is 2.

52. The pharmaceutical composition of any of Claims 29 to 32 or 40 to 51, wherein R* and
R® together form any one of the following tricyclic structures:
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5 53. The pharmaceutical composition of any of Claims 29 to 32 or 40 to 52, wherein R® is

selected from the group consisting of Me, OMe, CH2OMe and OH and R is hydrogen.

54. The pharmaceutical composition of any of Claims 29 to 32 or 40 to 53, wherein R' is

selected from CH20H, CH2CN, or ethyl; or from the group consisting of the following structures:
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55. A pharmaceutical composition comprising a compound selected from:
(i) the group of compounds shown in Table 1;
(i) the group of compounds of Table 1 having an IC50 against Malt-1 < 250 nM;
(i) the group of compounds of Table 1 having an IC50 against Malt-1 < 200 nM;
(iv) the group of compounds of Table 1 having an IC50 against Malt-1 < 150 nM;
w) the group of compounds of Table 1 having an IC50 against Malt-1 < 100 nM;
(vi) the group of compounds of Table 1 having an IC50 against Malt-1 < 50 nM; or
(vii) the group of compounds of Table 1 having an IC50 against Malt-1 < 25 nM;
or a pharmaceutically acceptable salt, solvate, prodrug, or pharmaceutically active metabolite
thereof, or combinations thereof, and one or more pharmaceutically acceptable carrier.

56. A pharmaceutical composition comprising a compound selected from any one of the
compounds of Examples 1 to 295, or a pharmaceutically acceptable salt, solvate, prodrug, or
pharmaceutically active metabolite thereof, or combinations thereof, and one or more

pharmaceutically acceptable carrier.

57. The compound according to any of Claims 1 to 28, or the pharmaceutical composition
according to any of Claims 29 to 56 for use in the treatment of autoimmune disorders,

inflammatory diseases, cancers and/or oncologic diseases.

58. The compound for use according to Claim 57, or the pharmaceutical composition for use
according to Claim 57, wherein the disorders or diseases are selected from the group consisting
of: rheumatoid arthritis, multiple sclerosis, psoriasis, Sjogren's syndrome and systemic lupus
erythematosus or vasculitic conditions, cancers of hematopoietic origin or solid tumors, including
chronic myelogenous leukemia, myeloid leukemia, non-Hodgkin lymphoma and other B cell

lymphomas

59. The compound according to any of Claims 1 to 28, the compound for use according to
Claim 57 or Claim 58, the pharmaceutical composition according to any of Claims 29 to 56, or
the pharmaceutical composition for use according to Claim 57 or Claim 58, wherein the
compound is an inhibitor of MALT-1.

60. The compound for use according to any of Claims 57 to 59 or the pharmaceutical

composition for use according to any of Claims 57 to 59, wherein the use is in a method

comprising administering the compound orally, topically, by inhalation, by intranasal
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administration, or systemically by intravenous, intraperitoneal, subcutaneous, or intramuscular

injection.

61. The compound for use according to any of Claims 57 to 60 or the pharmaceutical
composition for use according to any of Claims 57 to 60, wherein the use is in a method
comprising administering the compound according to Formula (I) and/or Formula (ll) in

combination with one or more additional therapeutic agent.

62. The compound for use according to any of Claims 57 to 61 or the pharmaceutical
composition for use according to any of Claims 57 to 61, wherein the administering comprises
administering the compound according to Formula (I) and/or Formula (Il) simultaneously,

sequentially or separately from the one or more additional therapeutic agent.

63. The compound for use according to any of Claims 57 to 62 or the pharmaceutical
composition for use according to any of Claims 57 to 62, which comprises administering to a
subject an effective amount of the compound of Formula (I) and/or Formula (Il), wherein the

effective amount is between about 500 nM and about 10 uM in the blood of the subject.
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