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SULFONAMIDO DERIVATIVES AS CYCLIN-DEPENDENT KINASE 2
INHIBITORS

This application clamms priority to UK, Provisional Application No. 63362036, filed

on March 28, 2022, the contents of which is incorporated herein by reference in ifs entirety,

Field of the disclosure

The present disclosure provides certain sulfongmido derivatives that are Cyelin-
dependent kinsse 2 {UDK2) inhibitors and are therefore useful for the treatment of diseases
treatable by inhibition of CDK2. Also provided sre pharmacentical compositions containing

such compounds and processes for prepanng such compounds.

Backgronnd

Cyclin-dependent kinases (CDES) ave cellular kinases that ave critical for
orchestrating signaling events such as DNA replication sod protein synthesis o ensure
faithful enkaryotic cell division and prolifesation. To achieve sctivation, the svelin-dependent
kinase catalytic units of CDK often require binding with regulatory subunits known as
eyvehins In addition, the activity of CDX is also controlied by tts phosphorylation status, as
well as by binding of inhibitory proteins.

Of the CDKs identified thus far, at least CDK 1V Cyelin B, COR2/Cvelin E|
CDK2/Cyelin A, CDR4/Cyclin 2, and CDKS/Cyelin D complexes are known to be mmportant
regulators of cell cvele progression; while other CDKs are important in regulating gene
transeription, DINA repair, differentiation, and apopiosis (see Morgan, D. O. dmwny, Rew. Cell
Dev, Biol (1997} 13: 261291}

Due to their key roles in regulating cell cycle and other essential cellular processes,
increased activity or temporally abnormal activation of DK has been shown 1o result in the
development of varions types of cancer, CDEZ/Cwvolin E complex plays an fmportant role in
regulation of the G /S trausition, histone biosynthesis and centrosome duplication. Following
the initial phosphorylation of retinoblasioma {Rb) by CDK 4//cyelin D, CDK Y Ovelin E
further hyper-phosphorvlates p-RB, releases (31 transcription factor, E2F, to transcribe genes
requived for S-phase entry. During S-phase, Cyclin E is degraded and CDK2 forms & complex
with Cyelin A to promote phosphorylation of substrates that penit DNA replication and

inactivation of E2F, for S-phase completion {see Asghar et al. Nar. Rev. Dvug. Discov. (2015)

-



1g

15

20

b
L

30

WO 2023/192801 PCT/US2023/064895

B4 130-146). Inaddition to oyclin bindings, the activity of CDE2 15 also tightly regulated
through its interaction with negative regudators, such as p21 and p27. In regponse to
mitogenic stimulation, which signals optimal environment for cell eyele, p21 and p27 are
phosphorylated and degraded, releasing the braak on CDK2/ velin activation.

Cyclin B, the regulatory cyclin for CDK2, is frequently oversxpressed in cancer, and
its averexpression correlates with poor prognosis. For example, Cyclin E amphification or
avergxpression has been shown o associate with poor outcones in breast cancer {see
Keyomarsi et al,, N Kagl J Med. {2003) 347:1566-73), Cyclin B2 (CONE2) overexpression is
associated with endocrine resistance in breast cancer cells and CDK2 inhibition has been
reported to restore sensitivity o tamexifen or CDK4/6 inhibitors in tamoxifen resistant and
CONE2 pverexpressing cells, (see Caldon et al,, Mol Cancer Ther {2012} 11:1488-99; and
Hervera-Abren gt al, Cancer Rey. (2016)76230132313). Cyelin E amphification also
reportedly contributes to trastuzumab resistance in HER2+ breast cancer. {see Scaltriti et al.
Proe Noil Adcad Sei. (2011) 108:3761.6). Cyolin E overexpression has also been reported to
play a role in basal-like and triple negative breast cancer {TNRCY), as well as inflanumatory
breast cancer {see Elsawafl Z. et al. Breasy Care {2011) 6:273-278. and Alexander AL et al.
Cacotgrger (20173 R14897-14911.)

Amplification or overexpression of cyclin E1 {CONE1) s also frequently found in
ovarian, gastric, endometrial, uterus, bladder, esophagus, prostate, tung and other types of
cancers {see Nakavama et sl Cancer (20101 116:2621-34; Etemadmoghadam et al. (Hg
Cancer Rex (2013) 192 3960-71; Aw-Yeung et al. (lin, Cancer Res, (2017) 2318821874,
Avhan et al. Modern Pathology (2007 307 297-303; Ooi et gl. Bum Pathol (3017 61:58-67,;
and Moske et al. Oneotarges {2017) 8 14794-14805) and often corrslates with poor clinieal
cutcomes.

FhxwT

The turnover of cyclin E1 is regulated by the SCF ™ ubiquitin B3 ligase component
FBXWT and the deubiguitinase USP28, wihich are frequently dysregulated in cancer.
Loss-of-function mutations in FBXW7 or overexpression of USP28 lead fo cyelinE
overexpression and CDK2 activation {Welcker, M. & Clurman, B. £ 2008 Nat Rev. Cancer
&, 83; Diefenbacher, M. E. etal {2014} /L Clin. frvest. 124, 3407-3418). Alternatively,
certatn cancer cells express a hyperactive, truncated form of cyelin E {Caruso JA et al,
Cancer fex. 2018 Oct 17R(19):5481-5481). In addition, cvelin A amplification and
overexpression have also been reported in various cancers such as hepatocellular carcinomas

{Bayard, (3, st al. Not. Compnen, 8, 3235 {2018)), colorectal and breast cancers.

.
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In contrast to the freguent uprepadation of Cyclin E, the inhibitory regulators of
CDE2, p21 and p27 are often abnormally downregulated in cancers. SKP2, a component of
the SKPI-CULI-F-box {8CFY complex, has also been implicated in tumorigenesis owing io
ite capacily to degrade p27 (Zhen Cail et al, {20203 Seminars I Cancer Binfogy 67(2) 16333,
It is postulated that the loss or decrease of p21/p27 or oversxpression of SKP2 lead to high
andfor abnormal terporal activation of CIKZ, thereby promating oncogenic growth,

In addition, CDC25A and CDCISE, peotein phosphatases responsible for the
dephosphorviations that activate the CDK2, are overcapressed in various tumors. These
various mechanisms of CDK2 activation have been validated using mouse cancer models,

The retinoblastoms (Rb) protein functions as transcription co-reprassor and represents
the key substrate of CDIE4/% and CDK2 complexes in doiving cell division. Consistent with
this canvmcal model, Rb-deficient tumors do not depend on CTDEYE and are uniformby
resistant to CDK4/G inhibitors. However, an analysis on DepMAP (McFarland et al, 2018;
Tsherniak et al., 2017}, 2 database to assess the functional requirements of genes across 717
cancer cell Hnes using CRISPR rechnology, discovered that Rb-deficiency and high
CDKN2A were associated with higher vulnerability to CDK2Z or Cyclin E1 inhibition (Erik 5.
Knudsen et gl (ol Reports March 1, 2022, 38:110448). It was proposed that CDK2/Cyelin
E1 drives the phosphervlation of pl30 to enable cell-cycle progression in this Rb-deficient
CDK2/Cyelin Bl -dependent setiing,

Farthermore, CDK2/evelin E phosphorylates oncogenic Myc 1o oppose ras-induced
senescence, highlighting the importance of CDK2 in myc/ras-induced tumorigenesis {Per
Hyvdbring, PNAS January 5, 2010, 107 {1} §8-03; Cammpaner, 5., Doni, M., Hydbring, P. et
ak., Nay Cell Biel 12, 54-58 (20103 Inactivation of CDK2 has been shown to be
synthetically lethal to myc over-sxpressing cancer cells (Jan J. Molenaar, PNAS Avgust 4,
2009 106 (31) 12968-12973; Sara Bolin et al., Oncogene 37 2850-2862 (2018)).

Centrosomal protein CP119 plays an important mle in centrosonme
duplication/separation and requires CDK2 phosphorylstion to induce centrosome clustering
{reviewed in M Kawakami et al., (2018} Mo Canver Ther 1T{41.724-731). Ancuploidy
cancer cells are genetically unstable and often have supernumerary centrosomes. If
centrosome clustering is blocked, ancuploid cells with supernumerary centrosomes underge
nuitipolar division, leading to apoptosia of daughter cells, a process called anaphase
catastrophe, In sddition, CP118 is downregulated in KRAS-mutam lung cancer, enhancing

sensitivity of this cancer to CDK2 inhibitors. In models of KRAS-mutant lung cancer, CDK2
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inhibition resulted in anaphase catasirophe and apoptosia and reduced growth of luag cancer
xenografis, Because ancuploid cells with supermumerary centrosones OC0ur i many Cancers,
there might be potential to extend CDK2 inhibitors 1o other settings beyond KRAS-mutant
fung cancer.

5 CDK2 was also shown to play a role in blocking myeloid diffeventiation in AML
{Meidan Ying et al | BFlood 2018 Jun 14;131(24%2698-271 1. Inhibiing CDK2 effectively
induced granulocyde differentiation in AMUL cell nes and arresied tumor growth in AML
mice models. Synergetic effect was demonstrated for combining CDE2 inhibition and all-
frans-retinoic acid { ATRA} in AML both in vitro and in vive {Xugjing Shao et al., Pharmacof

10 Res, 202001510 1045845)

Pharmacologic inhibition or genetic deletion of UEKZ has also been shown to
preserve hearing function in animal models teated with cisplatin or noise {see Tentz T.ogtal,,
S Exp Med. 2018 Apr 2:21 541 1187-1203 ). Therefore, in addition to anti-tumor therapies,
CPK2 inhibition can also be used as a8 promising preventive treatment for noise-, cisplatine,

15 or antibiotic-induced or age-related hearing loss, for which no Food and Drug Administration
approved drugs are currently available.

Given the role of CDK2 in human malignancy, there is a need for CDK2 inhibstors for
the treatment of cancers and related diseases. The present disclosure fulfills this and related
needs.

20 Summary

In a first aspect, provided is a compound of Formuls (I}
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wherein:
25 R' is hvidrogen or halo;

ring R* is a ring of formula (1), Gi), {318}, or {ivh:
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§ {iiy (it} )

where alk is alkyl and each ring of R* is substituted with R* and R’ independently
selected from hydrogen, altkyl, and hale;

R* and B are independently selected from hydragen, alkyl, eyeloalkyl, alkoxy, halo,
haloalkyl, and haloalkony;

ring R¥is eyuloalkyl, bridged cycloalkyl, hetersoyelyl, or bridged heterocyelyl,

wherein:

(A} cycloalky! and bridged cycloatky! of ring RY are substituted with R®

selected from hedrogen, halo, haloatlyl, and hvdroxalkyl

(B} heterocyelyl of ring RP is substituted with R®, R®, and RS where R® and
R are independently selected from hydrogen, alkyl, alkoxy, hydroxy, cyane, hale, haloalkyl,
and haloalkoxy and RY is hydrogen, alky!, deuteroalkyl, cycloalkyl {optionalty substimted
with one or two substituents independently sclected from alkyl, halo, hydroxy, and cyano),
atkoxy, halo, haloalkyl, halcalkoxy, stkoxyearbonyl, amine, alkylamino, dialkylaming, aryl,
aralkyl, heterocyelyl, or heteroaryl; and

(C)  bridged heterocyelyl of ring R® is subsiituted with RY, RY, and R® where
R*® and R'are independently selectad from hydrogen, alkyl, alkoxy, hydroxy, evano, halg,
hatoalkyl, and haloalkoxy and R® is hydrogen, alkyl, deutercalky], cveloatkyl {optionally
substituied with one or two substitpents independentdy selecied from alkyl, balo, hydroxy, or
cyano), alkoxy, halo, haloaltkyl, halcalkoxy, alkoxyearbonyl, oxo, amino, atkylaming,
diatkvlamino, aryl, wralkyd, beterooyclyd, ov heteroaryl; or

a pharmaceutically acceptable salt thereof.

I a second aspect, provided iz a pharmaceutical composition comprising a compound
of Formsda (I} as deseribed 1n the first aspect {or any of the embodiments 1 to 66 thereof
described herein), or 8 pharmacentically acceptable salt thereof; and a pharmaceutically
acceptable excipient,

I general, compounds of Formula (I} selectively inhibit CDKZ over CDK1L The
compounds of Formula {1}, generally, alzo selectively inhibit CDKZ over CDK4 andior

CRK6 As such, in a third aspect, provided is @ method of weating 3 disease treatable by
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inhibition of CIK2 in a patient, preferably the patient is in need of such weatment, which
method comprises administering o the patient, preferably a patient in need of such treatment,
a therapeutically effective amount of a compound of Formula (I} as descrbed in the first
aspect {or any of the embodiments thereof described herein}, or a pharmaceutically
acceptabde salt thereot, or a pharmacentical composition thersof as disclosed herein,

In o first embodiment of the third aspecy, the disease is cancer, In a second
embodiment of the third aspect, the disease is cancer selected from ovarian cancer (8.8,
serous carcinomas, clear cell carcinoma, mucinous carcinoma, and/or endometroid
carcinoma), endometrial cancer, breast cancer {2.g., hormong receptor-posifive breast cancer,
and/or wiple-negative breast cancer), fung cancer {e.p., adwocarcinorag, small cell lung
cancer gndfor non~amall cell lung carcinomas, parvicellular and non-parvicelinlar carcinoma,
bronchial carcinones, bronchial sdenoma, andfor plewropulmonary blastomal, skin cancer
{e.p reelanoma, squamous cell carcinoma, Kapost sarcoma, and/or Merkel cell skin cancer},
bladder cancer, cervical cancer, colorecial cancer, cancer of the small intesting, colon cancer,
rectal cancer, cancer of the anus, gastric cancer {2.g., twbular adenocarcinnma, papiilary

adenoesrainoma, mucinous adenocarcinoma, signet ring cell carcinea, andior

adenosquarnous carcinoma), head and neck cancer {o.g., cancers of the lavyay, hypopharyns,
pasopharynx, wropharyns, lps, sndéor mouth), Hiver cancer {e.g., heparocellular carcinoma,
andior cholangiovellular carcinoma), prostate cancer, testicular canper, werine cancer,
esophageal cancer, gall bladder cancer, pancreatic cancer {e g CXOCTING DARCIEATIC
carcinomal, stomach vancer, thyroid cancer, and parathyroid cancer. In a third embodiment of
the third aspect, the disesse v cancer that ars resisiant to CDRA4S inhidors through CRK2-
mediated mechanisius.

In a fourth aspest, provided is 5 method of reating noise-, cisplatin-, antibiotic-
induced- or age-related hearing loss, which method comprises administering to the patient,
preferably a patient in need of such teatment, a therapeutically effective amount of a
compound of Formula (1) a8 deseribed in the fivst aspect {or any of the embodiments thereof
described hevein), or a pharmaceutically accepiable salt thereof; or & pharmaceutical
composition thereof as disclosed hevein. 1n some embodiments, the amount of hearing loss iz
reduced when compared 0 an age-matched contrel. In some erabodiments, the hearing loss is
prevented when compared to an age-matched control,

in g fifth aspect, provided 15 a compound of Formula (1} as described 1o the first

aspect {or any of the embodiments thereof described herein), or 8 phanuaceutically

.
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acceptable salt thereof for use as a medicament. [n one embodiment of the fourth aspect, the
compound Formula (1) (and any of the ewbaodiments thereof described hersin), or a
pharmacentically acceptable salt thereof i3 nseful for the treatment of ong or more of diseases
disclosed in the third and/or fourth aspects above {including embodiments therein}.

In g sixth aspect, provided is the use of 2 compound of Formula (1) as described in the
first axpect {and any of the embodiments thereot disclosed herein}, or 8 pharmaceutically
acceptable salt thereof 1n the manufacture of o medicameny for treating a disease in a patient
in which the activity of CDE2 contributes to the pathology and/or symptoms of the disease.
In an embodinant of the sixth aspect, the disease is one or more of diseases disclosed in the
third and/or fourth aspects above (ncluding embodiments therein),

In a seventh aspect, provided is 2 wethod of inhibiting CDE2 which method
comprises contacting TDHK2 with a compound of Formula (1) as described in the fivst aspect
{or any of the embodiments thersof described herein), or 2 pharmaceutically acceptable salt
thereof; or contacting CDK2 with a pharmaceutical compesition comprising a compound of
Formula (1} {or any of the embodiments thereof described herein), or 8 pharmaceutically
acceptable sali thereof, and a pharmacsutically scceptable excipient. In one embodiment, the
CIDK2 is contacted with a compound of Formeda (1) {or any of the embodiments thereof
described herein, or s phaomaceutically acceptable salt thereof, in vitro. In another
embodiment, the CDK2 is contacted with a compound of Formula (1) {or any of the
embodiments thereof described herein), or a pharmaceutically acceptable salt thereof, in vivo.

in any of the aforementioned aspects involving the treatment of cancer, are further
embodiments comprising administering the compound of Formula (8} as described i the first
aspeet {or any of the embodiments thereof disclosed herein}, or a pharmaceutically acceptable
salt thereof In combination with at least one additional anticancer agent. When combination
therapy is used, the agents can be administered stmultancously or sequentially.

In an eighth aspect, provided is a process of preparing a compound of Formula (1)

P I e
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{13 when R!, B2 R? ring R®, and ring RPare as defined in the first aspect {or any
of the ernbodiments thereof herginbelow); the process comprises:

{1} rescting s compound of {8}

G:SKW‘; 3y

\

. Lo
FARN \{» ”
G
N
WA
5 whete £ 18 o leaving group undey an SxAr or mstal-catalyzed cross-coupling reaction

condition and B!, R, R, and ring R® are as defined in the first aspect {or any of the
embodiments thereof heretnbelow) with an amins of formula {b):
{b}
where ring R {s as defined in the first aspect {or any of the embodiments thereof
¢ hereinbelow); or

{1} reacting a compound of (o)

7Ny M
& H
N»f“\ \),;;:-i‘ )
NS
TR
JEN i N
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= ©) {gE)
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where RY, B*, and ring R are as defined in the first aspect {or any of the
smbodiments thereof hereinbelow) with & sulfonyl compound of formuda (d):

R3 O\" {,0

«\af‘\\b -5 X 4

where X! is a leaving group under nucleophilic substitution reaction conditions and B?
and R* are as defined in the first aspect {or any one of the embodiments thereof hereinbelow);
o
(2} when R', ®®, RY, and ring R are a5 defined in the first aspect {or any of the
20 embodiments thereof hereinbelow) and ring R” is heterocyelylaminyl substituted with R®, R®,

and R or bridged heterocyelylaminy! substitoted with R®, BY, and R¥, and the

-8
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heterocyelviaminy! and bridged haterocyelylaminy! are attached 1o thiazolyl ring via a ring

nitrogen atorm, the process comprises reacting a compound of formula (e):

0“‘?_“ "%’R

u

H??: o

R

N X
{8}

where X¥ 3 a leaving group under an SvAr or metal-catalvzed cross-coupling resction
% condition and R', R, R, and ring R are as defined in the first aspect {or any of the
embodiments thereof hereinbelow) with-an amine compound of formala {f);
H
if?
where ring R¥ is heterocyelylamisny substituted with B®, R®, and R® or hridged
heteroeyelylaming! substituted with B, RY, and R and
i {3 optionally modifying one or more of RE, B3 R® B R R° R and Rf (o
provide a compound of Formuda (I
(4} optionally forming an acid addition salt of the Compound of Formuda ()
obtained from Step {1}, {2}, andfor {3) above; and
{3} optonally forming free buse of an acid addition salt of Compound of Formuls
15 {(Dobtained from Step (13, {2), (1), andfor {4}
Inn an embodiment of the eighth aspert, Z is hale or allylsulfonyl 2., methylsulfonyl
and X' and X* are halo (such as chioro or broma),

In 2 ninth aspect, provided is an mtermediate of formula:

B o s H ®*
(S s
A D . ie
] R T oy i
)\‘\\— PR LS R2 )‘\\ J
w3 N T P T f
20 where X% 1s a leaving group under SxAr or metal-catalyzed cross-coupling reaction

condition, R' is hydrogen or halo, and R? and R” are independently selected from hydrogen,
alkyl, evcloatkyl, alkoxy, balo, baloalkyl, and haloalkoxy {or any of the embodiments thersof

disclosed heretnbelow); provided that when one of R® and RY is hydrogen or halo, then the

-G
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other of B? and R? s alkyl, cycloalkyl, alkoxy, haloalkyl, and hsloalkoxy {or any of the
crabodiments thereof disclosed hereinbelow). In one embodiment of the ninth aspeet, 20 i3
halo {e.g.. chloro, brome) or alkylsulfony! (eg., methylsulfonyly

In a tenth aspect, provided is an intermediate of formula:

where X" is a leaving group under a SxAr or metal catalyzed eross-coupling reaction
condition and X* is a leaving group under nucleophilic addition reaction condition, R' is
hydrogen os halo, and R* and R? are independently selected from hydrogen, atkyl, cvcloalkyl,
alkoxy, halo, haloalkyl, and haloalkoxy {or anv of the embodimenis thereof disclosed hersin
10 below); provided when R' is halo, then R® and R* are oot halo simultaneousty. In one
embodiment of the tenth aspect, X" and X° are independently halo (2., chioro or brome). In
another embodiment of the tenth aspect, X* is chloro and X® is bromo.

In an eleventh aspect, provided is an intermediate of formula:

Hoo~ 5
s £ R = 2
Ry ’N\,S\ e gy N & F}i
g 4 5T S
i o O ; E E o
BT R1 W Nx}\-\ s \‘. \ﬂ
/l\§ /er. ~ Ra }\\ E R R3 \\:’f
¥ TN S.a ;?N " N,",\\fﬁ ({N
*-»«K or S i N
o TR
( ; RE
N R

15 where:
XCis a leaving group under SxAr or metal catalyzed coupling conditions;
R! is hvdrogen or halo;
R? and R* are independently selected from hydroges, alkyl, cycloalkyl,
atkoxy, hale, haloalkyl, and haloslkoxy;
20 ring R¥is eycloalkyl, bridged eveloalkyl, heterocyvelyl, or bridged
heterooyehyl, wherein:
{Ay  cvcloalky! are substituted with R® selected from halo, haloalkyl, and
hyvdroxalkyl and bridged cycloalkyl of ring R® are substituted with R* selected from

hydrogen, halo, haloalkyl, and hwdroxalkyl

]
LA

{By  heterocyelyl of ring R™ s substituted with R, R®, and R® where R® and

R* are independently selected from hydrogen, alkoxy, hydroxy, evane, halo, haloalkyl, and

- 10 -
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haloalkoxy and RY is bydrogen, alkyl, destescatkyl, atkoxy, halo, haloalkyl, haloalkoxy,
aming, alkylaminoe, dialievlamine, aryl, aralkel, heterooyelyl, or heteroaryl; and

)
R¢ and R'are independently selected from hydrogen, alkyl, alkoxy, hvdroxy, cyano, balo,

bridged heterocyelyl of ring R¥is substituted with RS, BY, and R¥where

haloalkyl, and halealkoxy and R® is hydrogen, alicvl, deuteroalkyl, cycloalky! {optionally
substituted with one or two substituents independently selected fromy alkyl, halo, hydroxy, or
evano, atkoxy, halo, haloalkyl, haloglkoxy, atkoxyvearbonyl, oxo, smdne, alkvlamino,
dialkylamine, arvl, aralkyl, heterocvelyl, or heteroaryl; {or any one of embodiments of R, B,
R7, ring R, and ring R® disclosed hereinbelow).,

In one embodiment of the eleventh aspect, X% is halo (e g., chlora or bromo) or
alkyisulfonyl (e g, methylsulfonyl).

In s twelfth aspect, provided is an intermediate of forawla:

H

e N

D

NA;:;‘\,. Nt “&
L

HN’J%N” N
¢

CHE
St { ¥
o
where X° is H or an amino protecting group and RY, B®, and R” are as disclosed in the
first aspect {or any exbodients thereof disclosed herein below). In one embodiment of the
twedfth aspect, X° 18 alkylearbonyl {e.g., acetyl).

In a thirteenth aspect, provided is an intermediate of formula:

g 3 . R
Oudl mn}«ﬁ“‘ el -
R, N, S P
& \":"'Nﬁ 4 i %\r{NH ‘»\j
o UL ™
Pl 7w \.*/;\ \'4“*55{;;1 R’
R, o { 1 § :
HN/‘ \.N )\\T}{;\N or AR \‘,),\\ /}\
. MH N 7 Ny
N Gl i N
{rr) P 7 B8
,\ N X -,\R ) k{
e

where XU is amino or halo and RY, R®, R, and RB* are as disclosed in the first aspect

{or any one of embodiments thereof disclosed heveinbelow].

Detailed Description

Defimtions:
Unless otherwise stated, the following terms used in the specification and claims are

defined for the purposes of this Application and have the following meaning:

=11 -
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“Alkyl” means a linear saturated monovalent hydrocarbon radical of one 1o six carbon
atoms oF 8 branched watorsted monovalent hydrocarbon radical of three to 3ix carbon atoms,
e.g., methyl, ethyl, propyl, 2-propyl, butyl, pentyl, and the like

“Alkviene” means 8 linear saturated divalent hydrocarbon radicsl of one to six carbon
atoms of & branched saturated divalent hydrocarbon radical of three 1o six carbon atoms
unless otherwise stated; «.g., methylene, ethylene, propylens, Tomethylpropylens, 2«
methylpropylene, butvlene, pentylene, and the like

“Alkoxy” means a -OR radical where R is atky! as defined above, e g., methoxy,
ethoxy, Propoxy, of 2-propoxy, #-, -, or reerbutoxy, and the like.

*Aming” means a -NHa.

“Alkylaming”™ means a ~-NHR where R is alkyl as defined above o.g., methylamino,
ethylamino, propylaming, and the Hke.

“Alkosyearbonyl” means & ~CENOR? radical where R is alkyl as defined above,
e.g. ethosycarbonyl, ethoxycarbonyd, and the like.

“Aryl” means a monovalent manocyelic or bicyelic arematic bydrocarbon radical of
6 to 10 ring atoms e.4., pheavl or napbthyl.

“Aralkyl” means & ~(alkyleng)-R* radical where R” 15 aryl as defined shove, Examples
mclade, but are not mited 1o, benzvl, phenethyl, and the hike.

“Bridged ovcloalky!l” means a saturated monovalent bieyelic or tricvelic hydrocarbon
radical having 5 to 1D ring carbon ring atoms in which ene or two ring atoms are hinked by a
(CRRn group {where nis an integer selected from 1 to 3 inclusive and B* and R are
mdependently H or methvl) © 8 non-adjacent ring stom(s) (also may be referred © herain as
“bridging” group}. For clarity, when the bridged eveloalkyl is a levlic ring, it bas one
bridging group and when the bridged cvcloalkyl is & frioviic ring, it has two bridging groups).
Examples inchude, but are not limited to, bicyclo] 1 L. pentyl, biovelo[2, 1.1 Jhexyl,

bicyelof 2.2 2]-octyl, adamantyl, and the like.

3

“Bridged heterodyclyl” means a satorsted monovalent bieyehe radical having 510 8
ring carbon ring atoms in which two non-adjacent ring atoms are linked by a (CRB* ' group
where 1 15 1 10 3 and B and R™ are independently H or methyl {also may be veferrad to
herein gs “bridging” proup) and further wheretn one or two ring carbon atoms, including an
atown in the bridging group, is replaced by a heteroatom selected from N, O, and S(0),, where
115 an integer selected from 0 to 2 inclusive. When the bridped hetevoovelyl group contains

at least one nitrogen atom, 1 15 also referred to berein as bridged heteroovelylaminyt and is a

- 12 -



1g

15

b
L

30

WO 2023/192801 PCT/US2023/064895

subset of the bridged heterocyelyt group, Examples include, but are not imited to,
Z-azabicyelo[2.2.2]octyl, quinuchidingd, 7-oxabiovelo{2.2, Hheptyl, and the ke,

“Cycloalky!™ means o monocychic satursted mongvalent bydrocarbon radical of three
o ten carbon atoms. Examples include, but are not limited to, cyclopropyl, ovelobueyl,
cyelopentyl, cvclohexyl, and the like.

*Dhiglkylaning” means g «NRR where R and B are independently alkyl as defined
above c.g., dimethyvlanning, dicthylaming, methylpropylamine, and the like.

“Deyteroalkyl” mean alkyl as defined sbove, which is substituted with one, two, or
three depferium e.g., rideuteromethyl.

“Hale™ means fluorn, chioro, bromwo, or iode, prefersbly fluore or chlors.

“Haloalkyl”™ means alkyl radical as defined above, which is substituted with one or
more halogen atoms, e.g., one to five halogen atoms, such as fluorine or chlorine, including
those substituted with different halogens, ey, CHQ, CFy, -CHF,, CHOF,, -CFCFs,
CF{CH ), and the like. When the alky! is substitated with only fluore, it can be referred to
in this Application as fluorealkyl.

“Haloalkexy™ means & ~OR radical where R is haloatkyl as defined above ey, -
OCF:, ~QCHF:, and the ike. When R is haloalkoy! where the alky! {s substituted with only
flucro, 1 i3 referred to in this Application as Suornalkoxy.

“Hydroxyalkyl” means g linear monovalent vdrocarbon radical of one to six
carbon atoms or a branched monevalent hydrocarbon radical of three to six carbons
substituted with one or two hydroxy groups, provided that if two hydroxy groups are
present, they are both not on the same carbon atom. Representative examples includs, but
are not Hmited to, hydresoymethyl, 2-hydroxy-ethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-
(hyvdroxpmethyD-Z-methyipropyl, 2-hvdroxybutyl, 3-hydroxvbuiyl, 4-hvdroxybutyl, 2,3~
dibwdroxypropyl, 1-(hydroxymethvl)-2-hydrogyethyl, 2, 3-dibydroxybutyl, 3,4~
dibydroxybuty! and 2-{(hydroxymethyl}-3-hydroxypropyl, preferably Z-hydroxyethyl, 2,3~
dihydroxypropyl, and 1 (hydroxymethyli-2-hvdrosyethyl.

“Heteroary!”™ means a monovalent monocyclhic or bicyclic svomatic radical of 5 to
1O ring atoms, unless otherwise stated, where one or more, (in one embodiment, one, twa,
or three), ring atoms are hetervatom selected from N, O, and 8, the remaining ring atoms
being carbon. Representative examples include, bt are not Himited to, pyorobyl, thienvi,
thigzolyl, imidazolyl, furanyl, indelyl, tscindelvl, oxazolyl, ioxazolyl, benzothiazolyl,

benzoxazolyl, quinolinyl, isoguinolinyl, pyndinyl, pyrimidiny, pyrazinyv, pynidazioyl,
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trigzolyl, tetrazolyl, and the like. As defined herein, the terms “heteroary!” and Yaryl” ave
mstually exclosive, When the heteroary! ring containg 5- or & ring atoms and is a
monocyelic ring, # 15 also referved to herein as 5-or 6-membered monocyelic heteroaryl.
When the heteroaryl ring contains 9- or 10 ring atoms and 13 a bicyclic ring, it is also
referred to herein as 8- or 10-membered fused bicyelic heteroaryl

“Heterocyclvl” means a saturated monovalent monocyehc radical of 4 {o 8 ving
atoms inwhich one or two ring atoms are heterogtom independently selected froma N, O,
and ${0)y, where i i an integer from O to 3, the renvaining ring atoms being €, unless
stated otherwise. Additionally, one or two ring carbon atoms in the heteracyelyl ring can
optionally be replaced by a ~C(=0} group. More specifically the term heterocyelyl
inchades, but is not imited to, pyrrobidinyl, piperidinyl, homopiperidinyl, 2-oxopyrroliding],
Z-gxopiperidinyl, morpholinyl, piperazinyl, tetrabydro-pyranyl, thiomorpbolingd, and the
tike. When the heterocyelyd gronp contains at least one nitrogen atom, 1 is also referred to
herein as heterocyelylaminy! and is a subset of the beterocyely! group.

The term “oxe,” as used herein, alone or in combination, refers to ={(Q).

The present disclosure also includes protecied derivatives of compounds of Fornuls
{I}). For example, when compounds of Forrauda (1) contain groups such as hydroxy, carboxy,
OF any group containing a nitrogen miomis), these groups can be protected with suitable
protecting groups. A comprehensive Hst of suitable pravective groups can be found in T.W,
Greene, Froteciive Groups in Organic Syaihesiz, 5% Ed., John Wiley & Sons, Inc. {2014}, the
disciosure of which is incorporated herein by veference in its entivety. The protected
derivatives of compounds of the present disclosure can be prepared by methods well known
in the art.

The present disclosure also includes polvmorphic forms and deuterated forms of the
compound of Formula {1} or a pharmaceutically acceptable sal thereof,

The term “prodrug”™ refers 10 a compound that is made more active in vivo. Certain
compounds Formuda (1) may also exist as prodrugs, as desoribed in Mydrolysis i Dirug ownd
Prodegg Metabolisem: Chemistey, Blochemgstry, and Enzymealogy (see Testa, Bernard and
Mayer, Joachim M. Wilev-VHUA, Zurich, Switzerland 2003), Prodrugs of the compounds
deseribed herein are stracturally modified forms of the compound that readily undergo
chenncal changes under physiological conditions to provide the active compound. Prodrugs
are often usefil because, iy some situations, they may be easier to administer than the

compound, or parent drug. They may, for instance, be bicavailable by oral administration
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wheress the parent drug is not. A wide vanety of prodrug dertvatives are kuown in the ar
such as those that rely on hydrolytie cleavage or oxidative aottvation of the prodrog. An
example, without hmitation, of & pradrug would be 2 compound which s administered as an
gster {the “prodrug™), but then is metzbolically hydralyzed 1o the carboxviic acid, the sotive
entity. Additional examples include peptidyl derivatives of a compound.

A “pharmaceutically acceptable salt” of a compound means  salt that s
pharmaceutioally accepiable and that possesses the desired pharmescological activity of the
parsnt compound. Such salis include:

acid addition salts, formed with inovganic acids such a hydrochlonie acid,
Bydrobrowie acid, sulfuric acid, nitrie scid, phosphornic scid, and the Rle; or formed with
organic acids such 35 fomuie acid, acetic acid, propionic acid, hexansie acid,
cvelopentanepropionic actd, glyoolic acid, pyruvic scid, lactic acid, malonie ackd, succtmc
aoid, malic scid, maleie soud, fanarto acid, tartaric aotd, ciivle aoid, benzote acid, 344
bydrosybenzoviibensoic actd, clomamic acid, mandelic avid, methanssulfonio aod,
sthanesulfonic acid, 1,2-cthanedisulfonde aoid, I-hvdroxyethanesalfonic acid,
benrenesulfonic acid, $-chiorobenzenesulfonic acid, 2-maphthalenssulfonic acid, 4~
toluenesulfonic acid, camphorsulfonic acid, gluccheptonic acid, %’%“«nmihyieﬁeb;m\3
hydroxy-2-ene-L-carboayhic scid), I-phenylpropionic acid, wimethylacetic aoid, tertiary
tutylacetio acid, lawrvl sulfuric acid, gluconie scid, ghatamic acid, hy‘gimxynaghﬁmic acid,
sahoviie acid, stearie acid, muconic acld, and the Bk or

salis formed when an actdic proton present to the paremt compound sither is replaced
by a metal fon, e.8., an alksl metal ton, an stkaline earth 100, or sn aluminum ow; or
coordinates with an organic base such a8 ethanolamine, diethanolamine, triethanolamine,
trowethanine, Nomethylalocansioe, and the Hke It s understood that the phenmacentically

X

acceptable salis are non-toxic, Additional information on suttable pharmacentically

FHE

acceptable salis can be found in Remiagion s Phormacenticod Scfences, 17t ed| Mack

Publishing Company, Easton, PA, 1985, which is incorporated herein by referenes in g

entirety.
The compounds of Foranla (1} may have ssymmetric conters. Compounds of
Formula {I) contatning an asymmetrically substituted atom may be isolated o optically
active or racenie forms, Individuad steresisomers of compounds cas be synthesirsd from
commercially available starting materials which contain clural centers or by preparation of

rpotures of enantiomeric products followed by separation such 88 conversion 1o & nusiure
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of diastereomers followed by separation or recrystallization, chromatographic technigues,
direct separation of enantiomers on chiral cheonmatographic columns, or any other
appropriate method known in the art. All chival, diastereomeric, sll mixtures of chiral or
diasteromeric forms, and racemic forms are within the scope of this disclosure, unless the
specific stereochemistry of isomeric form is specifically indicgted. It will also be
understood by a person of ordinary skill in the art that when a compound s denoted as (R)
sterepisomer, it may contaim the corresponding {S) sterenisomer as an impurity and vice
VETER.

{ertain compounds of Formula {1} can exist as tautomers and/or geometric isomers.
Al possible tautomers and oiz and frane isomers, as individua] forme and mixtures thereof
are within the scope of this disclosure. Additionally, as used herein the term alkyl ncludes
all the possible someric forms of said alkyl group albest only o fow examples ave set fordy
Furthermore, when the ¢yclic groups soch as aryl is substituted, it includes all the positional
ssomers albelt only 8 few examples are set forth. Furthermore, all hydrates of a compound
of Formula {1} are within the scope of this disclosure.

The compounds of Foonula (1) may alse contain unnatural amounts of isotopes at
one or move of the atoms that constitute such compounds. Unnatural amounts of an 1satope
may be defined as ranging from the amount found in natore to an amount 100% of the atom
in question. that differ only in the presence of one or more isotopically enviched atoms,
Exemplary isotopes that can be incorporated into compounds of the present invention, such
as a compound of Foronla (1} {and any embodiments thereof disclosed berain including
specific compounds) include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorus,
sulfur, fluorine, chiorine, and iodine, such as “H, *H, W, ¥, M, PN, PR, PO VO, O,
Bp Bp By WE SO and Y1, respectively. Isotopically labeled compounds {e.g.,
those labeled with “H and ™) can be usefid in compound or substrate tissue distribution
assays. Tritiated (F.e., "H) and carbon-14 (i.e., ¥} isotopes can be useful for their ease of
preparation and detectability. Further, snbstitution with heavier tsotopes such ag deuteriurg
{i.e., "H) may afford certain therapeutic advantages resuliing from greater metabolic
stability {e.g., increased n vive half-life or reduced dosage requirements). In some
embodiments, in compounds of Formula {1}, incloding in Table 1 below one or more
hydrogen atoms are replaced by “H or *H, or one or miore carbon atoins are replaced by “O-

or YC-enriched carbon. Positron enitting isotopes such as O, PN, VC, and *F are useful
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tsotopically labeled compounds can generally be prepared by following procedures
analogous 1o those disclosed in the Schemes or in the Exaroples herein, by substituting an
isotopically labeled reagent for a non-wiotopically labeled reagent.

A “pharmaceutically scceptable carvier or excipient” means & carrier or an excipient
that is useful in preparing a pharmaceutics! compomision that 1s penerally safe, nos-toxic and
neither biologically nor otherwise undesirable, and includes & carrier or an excipient that s
gocepiable for veterinary yse as well as human pharmaceutical use. “A pharraaceutically
geeeptable carrierexcipient” as used in the specification and clatms includes hoth one and
more than one such excipient.

The term “about,” as used herain, is intended to qualify the numerical values which
it modifies, denoting such a value as variable within a mavgin of error. When no particular
margin of error, such as a standard deviation 10 3 wean valoe gives in a chart or table of
data, is recited, the term “about” should be understoond 1o mean the range which would
encompass 3 10%, preferably + 5%, the recited value and the range is included.

The phrase “optionally” or “optional”™ as used heretn means that the subsequently
described event or circumstance may but need oot oceur, and that the description lnchades
instances where the event or eircumstance occurs and instances in which 1t does not. For
example, the phrase “cyclealkyl optionally substituted with alky]” is intended to cover
eyeloatkyd that is not substituted with alkyl and cyeloatiy! that is substituted with alkyl,

The term “disease™ as used hereln is intended to be generally synonymons, and is

L

used interchangeably with, the ferms “disorder,” “syndrome,” and “condition” (as in
medical condition), in that all reflect an abnornmal condition of the human or animal body ot
of one of its parts that impairs normal functioning, is typically manifested by distinguishing
signs and symptoms, and causes the human or animal to have a reduced duration or quality
of life,

The term “combination therapy”™ means the administration of two of more
therapeutic agents 1o freat a disease or disorder desoribed in the praseny disclosure. Such
administration encompasses co-administration of these therapeutic apents in a substantially
stmulianeous manner, such as in a single capsule having a fixed ratio of active Ingredients
or in multiple, separate capsales for each active ngredient. In addition, soch admunistration
also encompasses use of each type of therapeutic agent in & sequential manner. In either
case, the reatment regimen will provide beneficial effects of the drug combination in

treating the conditions or disorders described herein.

~}
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The term “patient” is geperally synonymous with the term “subject” and includes all
mrummals inclading homans, Examples of patients include humans, vestock such as cows,
goats, sheep, pigs, and rabbits, and compauion animals such as dogs, cats, rabbiis, and
horses. Preferably, the patient 13 2 buman.

Treating” or “weatmeny” of ¢ disease includes:

{1} preventing the disease, L., causing the clinical symptoms of the disease notio
develop in a2 marmmal that may be exposed to or predisposed to the disease but dogs not yat
experience or display symptoms of the disease:

{2} inhibiting the disease, 1o, delaying, arresting (1.e,, siabilizing), or reducing the
development or severity of the disease or its clinical svmypioms, or

{3} relieving the disease, Lo, causing regression of the disease or its chinical
SYHIpLoS,

In one embodiment, treating or reatment of a disease includes inhibiting the disease,
1.e, delaying, arresting or reducing the development or severity of the disease or 1is clinical
symyptesns; or relieving the disease, Le, causing regression of the disease or #s clinical
symyptors.

A “therapeutically effective amonnt” means the amount of g compound of the present
disclosure or 2 pharmaceuntically acesptable salt thereof that, when administered to 2 patient
for treating a disease, is sufficient fo affect such weatment for the disease. The
“therapentically effective amount”™ will vary depending on the corapound, the disease and its
severity and the age, weight, etv, of the mammal to be treated.

The terms "inhibiting” and “reducing,” or any variation of these terms o relation o
{CDK2, includes any measurable decrease or complete inhibition to achieve & desired result.
For gxamypde, there may be a decrease of about, at most about, or af least about 3%, 1084,
15%, 20%, 25%, 30%, 35%, 40%%, 45%, S0%, 55%, 60%, 63%, T0%, 73%, B0%%, 85%, 90%,
5%, 99%, or mwore, or any range derivable therein, reduction of UDK2 activity compared (o

s normal activipy.

- 18«



WO 2023/192801

PCT/US2023/064895

Representative compounds of the disclosurs made ars disclosed in Table § belowe

Table ¥

Cpd
Ho.

Structure

Moamee

N 3-{ 2-evclobutyl-52-{{3, 2-dioxido-3-tuaspiva]
vijanunoipviimidin-dovl phtazol-dopl - 2-Huorophen
difluorobenzengsolfonamide

HeptaneG-

No 3-2-(Rooxa-Brazabioyelo{ 3 2 ooy S22, - daxtdio~
I-thiaspivg{ 3 3 heptan-G-vDianuno pyeimidined-ylibiaeoledy )2

fluorophenyl}-2 G-diftucrobenzenesulfonamide

3

7

No{3-2-{bioyelo] L1 pentan- Ly 8302 2-diorido-2-
thiaspire{3. 3 hepian-6-yi uminepyrimidined-vihazobd-ph2-
fluovophenyl-2,6-diffvorchenzencsuifonamide

313 S-dimethyimorpholine-S-(34(3 2liosidaad=
thiaspive] 3. 3 heptan-S-yDanvino pvrimidin-d-vlithigsoldapi-2-
Aporophenvh -2 &-diffucrebenzenesui fonamide

(223

N3+ 2ooxabioyeln{ 2.1, Hhoxans Ll bSR3 Jvdoxido-2-
thizapiro]3. 1]heptaa-sovhammaipyrinidin-dy hiazobdov .

fuorophend B3 6-difloorobemenesaifonamide

wrn

No{ 302443, 5r Tr)-adamantan- T 52402, 2-dionigo-2~
thaspire{ 3. 3 heptan-6-yDamingpveimidindyithiasold-yii2-
fhorophenyl2 6-diffoorobenzenesuifonamide
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N-{3-{5-{2-((2,2-dioxido-2-thiaspive] 3 3 theptan-6-
viamino)pyrimidin-4-y1-2-(3-fluorobicyclof 1.1. 1 jpemtan-1-
vijthiazod-4-yi-2-fluorophenyl)-2, 6-ditfluorobenzenesulfonamide

N-{3-(2-(3-chlorobieyclol 1.1 pentan- Ty D3-5-(2-({{ 1 5,45)-4-
{methylsulfonyhovelohexyDaminoipyrimidin-4-ylithiazol-4-yi}-
2-flaorophenyvl)-2-fluoro-6-{triflnoromethyDbenzenesulfonanude

8

N-{3-(2-{bicyclo[2.2.1 theptan-1-y1)-5-(24(2, 2-dioxido-2-
thiaspivo[ 3. 3Theptan-6-vhamino)pyrimidin-d-vlithiazol-4-s13-2-
fluorpphenyl)-2,6-difluorobenzenesulfonamide

10

N-{3-(2-{bicvciof2.2. 2]octan-1-yD-3-(2-{( 2 2-dioxido-2-
thigspirn{3. 3 Theptan-6-vhamine jpyrinndin-d-yvlthiazol-4-yH-2-
fnorephenyiy-2 6-difluorobenzenesulfonamide

il

N-(3-{2(T-azabicycio[2.2.1 theptan-T-v1)-5+(2-{{2.2~dioxide-2
thiaspirel 3 3 theptan-&-yDaminopyrimvidin-4-yhithiazol-4-y{}-2-
Huorophenyl}-2 6-difluorebenzenesnlfonamide

NA{3+(2-(3,3-diflnoro-8-azabicyelo[ 3.2 1 joctan-8¢ 1342 ((2,2-
dioxido-2-thiaspiro[3 3 Jheptan-6-yhamino ipyrimidin-4-
vijthiazol-4-vi}-2-fluoropheny 32, 6-difluorobenzenesulfonamide
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13 tert-boiyl SO e-difluoropheny Deolfonamido -3+
flaorophenyi 5 S-droxido-3-thigspirof 3.3 [hepstan-6-
vilamine ipyrinaidine M}thm coloBopl b domethyipipeniding- -
parbogyiate

14 N 3{E32003 3 heptan-6-
y}ﬁmx‘mm};}ymmdmm ~\’E‘$ 3 \%‘\zn@thxrig iperidin ~deyithiaaol-doad
3-thwrophenyl -2, 6-difluorchenzenssulfonamids

13 Nof 3021 d-Jumethy ipipenidinedapl -84 2003 2-dioxido-3-
thiaspire] 3. 3 heptan-S-yRemino ipvrimidin-dovl thiszold-yi -2
fluorophenyl}-d S-diffucrcbenzenesulfonamude

16 N33} {difluoromstivlovelopropy T 8-{ 23, 2-Hoxide-3~
aspive{ 2.3 hepran-Sev Damino jperinmadinet v ihiasobdvly 2“
fluoropheny-2 6-diffuorebenzencsnifonamide

17 N{3-{5-(3{(2, 2 -dionido-T-thiaspiro{ 3 3 heptan-&-
yhaminajpyriogdinadv-3-3-oxe E&*‘&kh&'i‘.ﬁ@{l‘ﬁ.ﬁi}i‘}at{‘&t‘k&-
yhithinzol-d-y11-2-Huorophenyl -3 6-difhrorobencenssuifonamide

18 No{3={2{ 2-gubioyelofl2 2. 2 Toctan-2ov -5 2-({2 2 ~droxidio-2-

thiaspive] 3.3 fheptan-g-yBamino Jpynmadin-d-v heazol-t-p -2~
fuorophenyl}-2 6-diffuorobenzenesdfosamide
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N-(3-{2-(8-azabicyclof3.2. Noctan-8-y1}-5-2-((2,2-dioxide-2-
thiaspivol 3.3 theptan-6-vhammo)pvrimidin-d-vhithiazel-4-v1)-2-
fluorophenyl)-2.6-difluorobenzenesulfonamide

Ne(3-(2-(bicyclo{2.1. 1 hexan- Ly 5-2-((2 2-dioxido-2-
thiaspive[3 3Theptan-6-vDamino)pyrimidin-d-yhithiazol-4-y13)-2-
fluorophenyi)-2 6-difloorobenzencsulfonamide

N-{3-{2-(3-azabicyclo[3.2 2nonan-3-y1)-5-(2-((2,2-dioxido-2-
thiaspiro{ 3. 3 fheptan-6-vhammo)pyrinddin-4-y thazol-d-y13-2-
fluorophenyl)-2 6-difloorobenzenesulfonamide

b
]

N-{3{5{2-{(2. 2-dtoxido-2-thiaspiro[ 3.3 Theptan-6-
yiaminopyrimidin-4-y1-2-(3-methyl-3,6-

diazabicvelof3.1.1 theptan-6-yDithiazol-d-vD-2 -fluoropheny-2,6-
difluorobenzenssulonamide

N-{3-(5-{2-{(2.2-dioxido-2-thiaspiro[ 3.3 Theptan-6-

viamno lpyrimidin-4-y1-2-(R-methyl-3,8-

diazabicyelo[3 .2 octan-3-vijthiazol-4-yD-2-fluorophenyl}-2, 6~
diftucrobenzenesulfonamide

N-{342-2 2-dinethylpyorolidin-1-y1-3-(2-{(2 2 -dioxido-2-
thiaspirof3. 3Jheptan-6-vhamino pyrimidin-4-ylithiazol-4-yH)-2-
fluoropheny-2 6-difluorobenzenesulfonanude
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b2
B

N-(3-02-(3-(dimethyvlamino-8-azabicvelol 3.2 Hoctan-8-y1)-5-(2-
{{2.2-dioxido-2-thiaspiro] 3.3 fheptan-6-yamino)pyrimidin-4-
vijhiazol-4-yii-2-fluorophenyl)-2 6-difluorobenzenesulfonamide

N-(3+(2-(bicyclo[ 1.1 1ipentan-1-y1-3-(2-({2 2~dioxido-2~
thiaspivo[3. 3{heptan-6-vhamino)pyrimidin-d-yhithiazol-4-vi)-2-
fluorophenyh-2-fluoro-6-{rifluoromethyDbenzenesulfonamide

N
3

2-fhuoro-N-(2-fluora-3-(2-(3-fluorobicyclof 1.1 ipentan-1-yi}-5-
{2-({{1s 4s}-4-{methylsulfonylleyciohexylamino lpyrimidin-4-
yhithigzol-4-vhphenyl-e-(iriflucromethylibenzenesulfonamide

N-{3-(5-(2-{(2,2-dioxido-2-thiaspiro[3 . 3 theptan-6-
viaminopyrimidined-y1)-2-{ S-methyl-2, 5~
diazabicyclof2.2.2jootan-2-yDithiazol-4-y1)-2-fluorophenyl)-2,6-
difluorobenzenesulfonamide

2

N-{3+2+(2, 2 -cimnethviazetidin-1 -y -5+ 2-{(2 2-dioxido-2-
thiaspiro] 3.3 theptan-6-vljaminoYpyrimidin-d-vlthiazol-4-413-2-
fluorophenyh)-2 . 6-difluorotienzenesulfonamide

N353 2-(2 2~dionido-2~thiaspiro[3 3 Theptan-6-
yhaminopyvrimidin-4-yD)-2-3-hydroxy-3-methyl-8-
azabicyclof 3.2 1joctan-8-yihiazol-4-y1)-2-fuorophenyi)-2 6
difluorobhenzenesalfonamide

e
i

N{ 3+ 2-{breyclo{ 1. 1. Ulpentan-1-y1-5-(2-({2,2-dioxido-2~
thiaspirol 3. 3theptan-6-yhaningipyrimidin-d-y ithiazol-d-yi}-2-
fluorophenyi)-2 6-dichlorobenzenesulfonamide

¥
"
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L
2]

N-(3-(2-(bicyclof2.2. 1 Theptan-1-y1)-3-(2-({2.2-dioxido-2-
thiaspirol 3.3 theptan-6-vhamino)pyrimidin-4-vittuazel-4-y1}-2-
fluorophenyl)-2,6-difluorcbenzenesulfonamide

N-{3-{2-(3-cyano-3-methyl-8-azabicyclof 3.2 Uoctun-8-y1)-53-(2-
{2, 2-dioxado-2-thiaspire] 3.3 theptan-6-yvDaminojpyrinmidin-4-
yhithiazol-4-vl)-2-fluorophenyl}-2 6-difluorobenzenesulfonamide

N-{3-{5-(2-{(2. 2-dioxido-2-thiaspiro] 3 3 Theptan-6-
yhamino pyrinidin-d-yi-2-3-

(hydroxvmethyhbicyclol 1. 1. Hpentan-T-yhthiazol-deyl)-2-
fluorophenyl)-2 . 6-difluorebenzenesulfonamide

Yot
oy

2-fluore-N-{2-Ruoro-3-(5-(2-({{ 1r 4r)-4-(methylsalfonyl)-
cycichexylammolpyrimuds-4-y)-2-(3-(trifluoromethiyi)-
hicyclef 1.1 Hpentan-1-yijthiazol-d-yDphenyh)-6-
{trifluoromethyl)-benrenesulfonamide

N-{3-2«(bicyclof1.1. Hpentan-1-v1}5-(2-((( 11 dr}-4-
(methyisedfonyhevclohexyDaminojpyrimidin-d-yithiazol-4-y1)-
2-flnorophenyi}-2-fluoro-6-{ trifluoromethy Dbenzeneselfopamide

N-{3-(5-(2-((2 2-dioxido-2-thiaspiro] 3 3 theptan-6-yhamino -
pyrimidin-dy -2 8-{pyridin-2-y}-3 S-diazabicyelof3 2. Toctan-
Jeyhithiazol-d-yD-2-fluorophenyl2,6-
difluorobenzenesulfonamide

3&

N-(3-($-(2~((2 2-dioxido-2-thiaspiro] 3 3lheptan-6-yljanuno -
pyrimdin-d-¢l3-2-(3-( 1, -dioxrdotetrahydro-2 H-thiopyran-d«yi)-
3. &-diazabicvelof3.2 1 Joctan-8-vl liazol-4-yi}-2-fluorophenyl}-
2 6-difluorobenzenesulfonamide
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N-(3-(5-(2-((2 2-dioxido-2-thiaspire] 3 3theptan-6-yvliamino -
pyrinidin-4-y1-2-3-{triflooromethylibicyelof 1. L1 jpentan-1-
vijhiazol-4-yi-2-fluoropheny)-2, 6-difluorobenzenesulfonamide

4

N-{3+{2-(3-benzyl-3,8-diazabicyelo[3 2. Hoctan-8-y1-3{2-((2.2~
dioxido-2-thiaspiro]3 3]beptan-6-yDamino)pyrimidin-4-
yiithiazol-4-y)-2-thuorophenyl-2, 6-diflnorobenzenesulfonamide

41

N-{3-2-(bicyelo[ 1.1, pentan-1-v1-5-(2-((2 2-divxido-2-
thigspiro] 3. Aheptan-6-yDaminaipyrintdin-d-yDithiazol-4-yH-2-
fluorophenyl-2-cyvelopropyl-6-fluorobenzenesulfonamide

NA3{5(2-{(2 2-dioxido-2-thiaspiro[3 3Theptan-6-yljamino)-
pyrimidin-d-yH-2-(3-phenyi-3,8-diazabicyclof3.2. 1 Joctan-8-
vijthiazol-4-y1}-2-fluorophenyl}-2,6-difluorobenzenesulfonamide

N-{3-5-(2-({2. 2-dionido-2-thiaspiro] 3.3 Iheptan-6-y Damine)}~
pyrimidin-d-yH-2-(3-(pyridin-2-v1)-3,8-diazabicvelnf3.2. 1joctan-
S-yhithiazol-4-yh-2-fluorophenyl)-2.6~
difluerobenzenesnifonamide

44

NA{3A8-(2-(12, 2«ioxnido-2-thiaspiro] 3.3 Theptan-6-y Damino)-
pyrimidin-d-yh-2-(3-(tetrahydrofuran-3-y -3 8-diazabicyclo-
{3.2 Hoctan-8-yithiazol-d-vi-2-fluorophenyl-2, 6-difluoro-
benzenesulfonamide

N3 5-(2-{2.2-dioxido-2-thiaspiro] 3 3 Ttheptan-6-yDamine)~
pyrimidin-d-y-2-(3-(1, I-dioxidothietan-3-y1)-3,8-
diazabicvelo{3.2. octan-8-yhihtazol-4-y )2 -tluorophenyl)-2 6
difluorobenzenesalionamide

[
I
i

[

1
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46

N-{3-(5-(2-((2 2-dioxido-2-thiaspire] 3 3theptan-6-yvliamine -
pyrindin-4-y1)-2-3-(3-hydroxy-3-methvicyclobutyl)-3 8-
diazabicyclof3.2. Loctan-8-yhithiazol-4-y1}-2-fluorophenyl }-2 6~
difluorobenzenesulfonamide

47

N-{3-{2<«(bicyclo{ 1.1 1 pentan-1-vD)-5-(2-({2, 2-dioxido-2-
thiaspiro{3. 3lheptan-6-yhanyno pyrimidin-4-vl ithiazol-dyi}-2-
fluorophenyh-2-(difluoromethyi-6-fluorobenzenesul fonamide

N-{3-{5-(2-({2,2-diorkdo-2-thigspiro] 3 3Theptan-6-yDamino)-
pyrinidined-yli-2-(3 3-dioxido-3-thia-8-azabicyclo[3.2 Toctan-8-
yvihiazol-d-v1)-2-flaorephenyl}-2 6-difluorobenzenesatfonamide

4%

N-{3-{2-(3-(3-cvano-F-methyleyclobutyh-3,8-diazabicyelo-
{3.2.1]octan-8-y1)-3-(2-{(2 2-dioxido-2-thiaspiro{3. 3 heptan-6-
yhamino pyrimidin-d-yhithiazol-4-el)-2-floorophenyly-2,6-
difluorobenzencsulfonamide

N-(32-03~03 3-diflworocvclobutyl)-3, 8-diazabicyclof 3.2, Hoctan-
8-vh)-5+(2-{(2,2-diexido-2-thiaspiro3. 3 theptan-6-
viaminopyrimidin-d-vijthiazob-4-yh-2-fluorophenyi)-2-
{diflooromethyl}-6-fluorobenzenesulfonamide

No{3-{5-(2-{{2.2-dioxksdo-2-thigspiro] 3 3 Theptan-6-yDamino)-
pyrimidined-y1-2-3-methyl-3, 8-diazabicyelol3.2. 1 joctan-8-~
yhihiazol-4-yD-2-fluorophenyl}-2-Hoore-6-{irifluoromethiyl)-
benzenesulfonamide
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A
28]

WNo(3-{2-(3-cyelobuyl-3 8-digzabivyclo]3.2. Joctan-8-v1}-5-{ 2~
({2, 2-droxido-2-thiaspiro] 3 3 jheptan-6-vDaminopyrimidin-4-
yhithiazol-d-y1}-2-fluorophenyl -2 6-difluorobenzenesulfonamide

N-3-(5-(2-({2,2-dioxido-2-thiaspiro] 3 3 theptan-6-yDamino)-
pyrimdined-y{}-2-{2 4. 6-trimethyipiperazin-1-vl thiazol-4-y1j-2-
fuorophenyl)-2 6-difluorobenzenesulfonanmide

N-(3-{2- 1-cyano-T-azabioyelo{2.2.1 Theptan-T-y1)-5-(2-({2,2-
dioxido-2-thiaspire]3 3heptan-6-yhamino)pyrimidin-4-
yhithiazol-d-y1}-2-fluorophenyl)-2,6-dithiorobenzencsnifonamide

LA
(e 4]

N-{3-(2-(hicyclo[ 1. 1.1 pentan-1-y1)-5-(2-((2,2-dioxido-2-
thiaspivo{ 3. 3theptan-G-yhamino)pyrimidin-d-yhithiazol-d-y1}-2-
Huorophenyl)-2-fluoro-6-methoxybenzenesulfonamide

N-(3~-2-4(3R,5R}-3, S-dimethylmorpholino}-5-(2-((2, 2-dioxido-2-
thiaspirof 3. 3 heptan-6-yllaminopyrinnidin-d-v jthiazol-d-yi}-2-
fluorophenyl}-2, 6-difluorobenzenesulfonamide

=y
ot}

NA3A5-(2-((2, 2-dioxido-2-thiaspire] 3.3 heptan-6-y Damino)-

pyrimidin-d-y)-2-(3-methyl-3,8-diazabicyclo]3.2. 1joctan-8-

yihiazol-4-yh-2-fluoropheny}-2-fluoro-6-

methoxvbenzenesulfonamide

SR

N-(3-(2-{bicyelo[ 1. 1.1 }pentan-1-y1)-3-(2-{(2,2-dioxido-2-
thiaspiro{ 3. 3Jheptan-6-yljamino)pyrimidin-4-vlthiazol-4-y1 -2+
fluoropheny!)-2 {diftuoromesthoxy 6-fluorobenzenesulfonamide

2
ya
3

k]
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M-{3-(2-{(2R 6R -2 6-dimethylpiperazin- Ty 13-5-(2-((2,2-dtoxido-
2-thiaspire] 3.3 heptag-G-yijamino)pyrimudin-4-yi jthiazol-4-y1}2-
fluorophenyl}-2 6-difluorobenzenesulfonamide

&G

N3 5-(2-4{2,2-dioxido-2-thiaspiro[ 3.3 Theptan-6-yljaminol-
pyrinpidin-d-y1)-2-{{ 7R oR -2 4 S-irimethyIpiperazin-Lyhithiazol-
4-yir-2-fluorophenvl 12, 6-difluorobenzenesulfonamide

N34 2-((F R OB -4-3, 3-difluoroevelobutvl}-2 6-
dimethyipiperasin-Fy 8242 Z-dioxido-2-

thiaspivo{ 3. 3thepran-S-vhamino}-pyrimidin-d-y1 ithiazol-4-1}-2-
flucrophenyl)-2 6-diflucro-benzenesul fonamide

MN-3-02-((28,65)-2 6-dimethylpiperazin- Lyl-3-(2 -2 2-dioxido-
2-thiaspiro] 3.3 theptan-Govllammo)pyrinidin-4-yDithitazol-4-yl 2.
fluorophenyl}-2 S-diflucrobenzenesulfonamide

NA{ 35+ 2-{{2.2-dioxido-2-thaaspiro[ 3 .3 theptan-6-yJanino -
pysimidin-d-y1-2-{{28,68)-2 4 S4vimethyipiperazin- -y ithigzol-
4-yhi-2-fluorephenyh-2 o-difluorchenzenesulfonamids

&4

W3- 2-((25, 65443 Jdiflucrooyelobuty (2,6~
dimethylpiperazin-L-v1)-5-(2-((2,2-dioxido-2-

thiaspirol 3 3lheptan-GyDamino-pyricudin-4-yhthiazab-4-y13-2-
fuorophenyli-2 6-diflucro-benzsnesulfonamide

&3

N34 202 S-dimethyipyrrolidined «yl3-8-{2-{{2 Z2-dipxida-2-
hsaspirol 3. 3theptan-6-vliamine pyrimidin-d-vl ihiazol-d-yii2-
Hucropheny-2,6-diflporebenzencsulfonamide

A
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. e

I-{difhuoromethoxy b-N-C(S2412 2-dioxido-2 wﬂ&i«wp&sﬁﬁfﬁ. 3
b-dvl 2 3methned-3 8

ha*pmm—fa'%m\‘ifmnim}pw*in
Sazabiovelo] 3 2.1 joctan-8-y ithianol-4- }E}aal»ﬁuamgmmyi}aéw

fHuorobenzenessifonamide

N-{3203 2 dimethyinzetidine -y I8a{ Seionidod-
thz aspirof3. 3 jheptan-6yhamino };}s‘n\mdm«é—x Dildazat-4
Ruorophsayh-2-Tuoep-G-{iritluorarnethyithensenesulfonamide

N IS 2{18,5803 Jdioiglo-3 Lhmiwmxi@i? 1Léhexan-G-
yhaminoelpyveimidined-yD-3amethy b3, 8-

drazatoyelof 3.2, Uoctan-B-vhhismob a2 - fuorophenyl b 2, 6-
diflucrobenzencsulfonanude

N 35 2-{{{IR 58 G013, I-dloside-3-thiabioyolol 3.1 Olhexan-6-
vhamine pyrimidined-p -2 methel-3,8-
diazabioyelol 3.2 Doctn- 8-y hithtareb by -3 Huorophenyt 2,6+

difluorobenzenesulfonamide

-

No(3(8-2-(2,2 -choxido-2-thiaspirol 1. 3 heptan-t-yl el
pyraidin-d-yi-2-{28,68)-2, “nﬁrimgih} Iniperazio~ -yl hazol-
d-y-2-fluorophene D=3 -uoro-6-
{irnfluoromethyhibenzenssulonantide

N-{343-2 d-dimethylazetidin- o8- {3 2-doxide-2-
thizepirol 3. 3 heptan-6-vaminoipyrimidin-dyDithigzol-$-viy-2
fluoropheny -2 S-diffuorobenzenesuifonamide

N-{3 2 T {diftuoromethviovelopropy -8« 2-{{{ 1R 38 6113 3~
dloxigdo-3 Jhi&his:w:fo{"’e 1. 0thexan-GyDaming jpyrinidin-4-
yhithigeol-4-y1}-2-Buorophenyip-2-fluore-6-
{'triﬁm.smm@rhyi)hmm&wmﬁicemms‘.&

-~ 29 .
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N-(3-(2-{bicyclo[2.2. 1 fheptan-1-vi)-5-(2-(({ 1 R3S 65)-3. 3~
dioxido-3-thiabicycio[3.1.0 fhexan-6-yDamino )pyrimidin--
yiithiazol-4-y1)-2-fuorophenyl)-2 6-difluorobenzenesulforamide

N-(3(5~(2-{(2,2-dioxido-2-thiaspiro]3 3 heptan-6-vhamino)-
pyrimidin-4-yh-2-(3-methyl-3, 8-diazabicyclo]3.2. joctan-8-
virhiazot-4-yi)-2-fluorophenyl-2-methoxy-6-
{irifluoromethvlybenzenesalfonamide

2-{ditluoromethoxy }-N-(3-(5-(2-{(2 2~dioxido-2-

thiaspirof 3. 3Theptan-6-yDaminopyrimi din-d-y1}-2-(3-methyl-3, 8-
diazabicyclo{3.2. 1octan-8-ylithiazol-4-y1)-2 -fluorophenyi}-6-
{(triffuoromethyl)benzenesulfonamide

7O

N-{3-(2-((3R SR, 7R }-adamantan-1-v1}-5-(2-(({ 1R, 38,683-3 3~
dioxido-3-thiabieyelof 3. 1.0Jhexan-6-yljamino)pyrimidin-4-
yhithiazol-4-y)-2-flucrophenyl)-2,6-difluorobenzenesuifonamide

N-(3~(2-((3R,5R, 7R }-adamantan-1 -y -5 2-{{{ R3S, 6r}3 3~

dioxido-3-thiabicyclof3.1 Othexan-6-yDamino Jpyrimidin-d-
yhihiazol-4-y1)-2-fluoropheny])-2 6-difluorobenzenesul fonamide

.l
jad

N-3+(3-(2-((2 2-dioxido-2-thiaspiro[ 3. 3 Theptan-6-y]jamino )-
pyrimidin-d-y-2-(T-methyl-3-oxa-7,9-diazabicvclof 3.3.1 Jnonan-
9-yhithiazel-4-vi)-2-flucrophenyl)-2,6-
diftuorobenzenesulfonamide

N-{3-(2-{(38,58)-3, 3-dimethyimorpholino)-3-(2-{{2 2-dioxido-2-
thiaspiro{3.3theptan-6-yDaminopyrimidin-d-v])thiazol-4 yi}2-
fluorophenyl}-2-flnoro-6-{trifluoromethylbenzenesalfonamide

~30 -
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80

N-(3-2-0 -(difluoromethyvhevelopropyD-5-02-((2, 2-dioxido-2-
thiaspiro 3.3 [heptan-6-yamine )pyrimidin-d-vl jthiazol-d-y13-2-
fluorophenyl)-2-fluoro-6-{trifluoromethylibenzenesulfonamide

2-(diftuoromethoxy -N-(3-(2-{ 1<{diftnoromethyleyelopropyl}-5-
(2-({2,2~diondido-2-thiaspiro] 3 3 theptan-6-yDaminoipyrimidin-4-
yiythiazoli-4-yh)-2 -flucrophenyi-6-fluorobenzenesulfonamide

N-(3-(2-(3-cyclopropyl-3,8-diazabicyclof3.2. Toctan-8-y1)-5-2-
{{2 2~dioxido-2-thuaspiro{ 3 3theptan-6-yDamino pyrimidin-4-
yiihtazol-4-yi}-2-fluorophenyi 2 -luoro-6-
(triflooromethybenzenesulfonamide

N-(3~(2-(1-(difluoromethyDoyclobutyD-3-(2-((2 2-dioxide-2-
1§1mapm)§3 3 theptan-6-yljamino)pyrinddin-4-yDthiazol-4-y1)-2-
fuorophenyl)-2-flucro-6-(trifluoromethy!benzenesul fonamide

84

N-(3-(5-42-((2,2-dioxido-2-thiaspiro[ 3. 3 theptan-6-yamino}-
pyrimidin-4-yD}-2-( 1 -(trifluoromethyleyelobutyl ithiazol-dyl)-2-
fluorophenyi}-2-fluoro-6-(trifluoromethyl ibenzenesulfonamide

N-{3+{5~-(2-{(2,2~dioxido-2-thiaspiro[3 3Theptan-6-yDammo}-
pynmidm»’%—& 1-2-¢1 -{trittnoromethylicyclopropylithiazol-g-yl -
2-fluoropheny)-2-flucro-o-(irifluoromethyl thenzenesulfonamide

88

NA3{5-(2+{(2, 2-dioxido-2-thiaspiro] 3 Aiheptan-6-yDamino)~
pysimidin-d-y1)-2-3-fluorobicyelof L 1. pentan-1-yhithiazol-4-
yi-2-fluorophenyl)-2-flaoro-6-
{trifluoromethyiibenzenesulfonamide

¢

L

—
‘
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OFy

2-fluoro-N-(2-fluore-3-(2-{3-flugrohicyelo{ 1. L. pentan-1-y1)-5-
{2-(¢{ 15 ds}-4-{methylsulfonyhoyelohexyl}-ammopyrimadia-4-
vijthiazol-4-vliphenyl}-6-{trifluoromethylybenzenesulfonamide

o
o

N-{3<{3{2-((2 2-doxido-2-thiaspiro] 3.3 theptan-6-vDamino)-
pyrimidin-4-vD-2-B-uriftuoronsthyBbicyelo L 1 Hpentan-1-
viihiazol-4-y1}-2-fluorcephenyvl)-2-fuore-6-{iriflucromethyl)-
benzenesulfonamide

39

NA{3~(5-(2-{(2 2-dioxido-2-thiaspirof3 3 Iheptan-6-yJamino)~
pyrimidin-d-y B2 (1 -GrifluoromethyDoyclopropy ithiazol-4-vl-
2-fluoropheayh)-2,o-difluorobenzenesulfonamide

A

2-chloro-N-(3-(5-(2-{(2 2-dioxido-2-thiaspire] 3 3theptan-6-
vhaminopyrimidin-d-yi)-2-(3{trifluoromethyibicyelo-
{11 Upentan-L-yhthiazol-d-vli-2-fnorophenyly-6-
{triflucromethyhbenzenesulfonamide

92

N-{3-{2-3-{difluoromethyl}bicvelol 1.1 1 pentan-1 v} 5-(2-{{2,2-
dioxido-2-thiaspiro{ 3.3 heptan-6-yhaminopyrinmdin-4-
yhithazol-d-y)-2-fluorophenyl}-2-fluoro-6-

{triflyoromethy ibenzenesulfonamide

N-{3~(Z-(bicyelol 1.1 pentan-1-v1)-5~(2-((3,3-droxsdo-3-
thiabicyclof3. 1 Othexan-o-yDaminojpyrimidin-4-vijthiazol-4-y )
2-flaorophenyi)-2 6-diffuorobenzenesulfonamide

¥
Lad
I
t
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94

N-3-{2-(3-(3 3-difluorocyclobutyl)-3, 8-diazabicyclo[ 3.2 1 Joctan~
By =S 2 ({ R, 55,68}-3, 3-dioxido-3-thiabicyclo] 3.1.0}hexan-6-
ylaminopyrimidin-d-ylithiazol-deyi}-2-fluorophenyli-2 6-
difluorobenzenesulfonamide

N-(3-{2-(3-(3 3-difhuorocyclobuty])-3, 8-diazabicyelo[ 3.2, 1Joctan-
Sy S 2-({{ 1R, 58,6013, 3-dioxido-3-thiabicyclaf3. 1 (Thexan-6-
yhaminojpyrimidin-4-vihiazol-4-y1)-2-flacrophenyi)-2 6-

diffuorobenrenesulionamide

N-(3-{2-(1 -(diftuoromethyheyclopropyl)}-5-{2-{{{ IR, 358.65)-3,3-
dioxido-3-thiabicyclof3. 1 Othexan-6-yDamino)pyrimidin-4-
ylihiazol-4-yI}-2-fluoropheny])-2, 6-difluorobenzenesutfonamide

87

N-{3+(2-( 1 -{diftuoromethyeyelopropyD-5-2-{{{ I 1, 41)-4~
{(methylsulfonyllcyelohexyllaminolpyrimidin-d-y1jthiazol-d-y 1)~
2-fluorophenyh)-2-fluoro-6-(irifluoromethvl Ybenzenesulfonamide

a8

N-{3-2-( L -(diftugromethyDeyelopropyD-5-(2-(({ 1R 58,61)-3,3~
dioxide-3-thiabicycla{3. 1 0hexan-6-vljamino)pyrimidin-4~
yihthazol-4-v1)-2-fluorophenyl)-2, 6~difluorobenzenesulfonamide

N-(3-(2-(bicyclo]2.2 1 jheptan-1-y1 -5-(2-(({ 1 R,55.6r)-3.3-
dioxido-3-thiabicyclof3.1.0fhexan-6-y Damino}pyrimidin-4-
yijthiazol-4-y}-2-fluorophenyl}-2 6-difluorobenzenesulfonamide

160

NA3-(2-(2,2-dimethylazetidin-1-yl-5-(2-{({ 1R, 35,61)-3 3-
dioxido-3-thiabicyclo[3.1 Olhexan-6-vlaminojpyrimidin-4-
yviihiazol-d-y}-2-fluorophenyl)-2 S-difluorobenzenssuifonamide

'

L

Lad
¥
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1

Ne{3 238,583, Sodimethyvimorpholine (O R S8 803 3
dioside-3-tuabiovelo] 3.1 .0 hexap-&-vhammo ipvrimidine$-
vhithigzel-4-y1-2-fluorophenyl -3 S-dithuorchonsenssuifonandde

12

§.;\‘E o5

No{3-02-(hioyelo{ 11,1 jpentan- SR S8 ae3 3
dioxido-3-thiabioyelo{3.1 {}shemma. Srmino lpyrimidind-
vihithiazol-dph-3-fluoropheny}3-fuoro-g-
{tufluoromethyvlbenzenesulfonamude

103

N3 (biovela] 11 Ipentane Loy DS (B TR 58 6333
oxide-3-thisbic "@de{ 3.1 Olhexan-Gylian ‘imts}ggmmﬁmv%
yhithiazol-d-yh-2-fucrophenyl - 2-fluoro-6-
{ifluoromethy Dbonzenendfonamide

b

FFheoro-No{ 2~ Buoro- 305 3{{ r st msthyizud foayl
syclohesylamineproinuidinedaol 12 E-{arifheor mmﬁwﬁ
eyvclopropylithiazobdawliphenyio-
{iriffuoromethyDbenzenesulfosamide

S N EE AT

NA{3-{2-3- uxaw*%-»a;z‘:“&ﬁc\‘eisﬂ'?» 2 ootan-8y D53 UR 58 &)
3 A-diosido-3-tguabiovelof 3 LOthex sinoipyrimidinegs
vhiaazol-d-e -2 -Huorop hmv}m\t\sa\:Cﬁxmmhsmm sxuifonamide

106

N={ {303 3-difluorooyclobute -3 S-digzabioyiol 2 Hootan-
Sy DS 2UIR,AS, 6813 Adioxido-3-thighioyelnf 3.1 0 hexan-g-
vhanuno pyringdinedeyDthiagoledor -2 fluoropheny 2,6«
difluorchenzenssulfonamide

107

N3 2+ 3-(3 3-dithuorooyclobue -3, S-dissablovoln{3.2. Hoctan-
‘%» DSL30ORAS 002 divnado-3thuabiovoiof 3. OThexans6
yhamino pyrinadinebay E}ﬁn&mM«;; R3-fluoropheny-2, &

diftuorobenzenesulfonanide

-~34 .
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163

M-(3-(2-(3-(3,3diloorooyelobutyl}-3 8-diazabicyclof2 2. Hoctan-
ByyE(R-{I{IR, 58,63)-3.3-dioxide-3-thiabicyclof 3. 1 Ofhexan-6-
yiaminolpyrimidin-4-yhithiazol-4-yD-2-fluorophenyii-2-fluoro-
o-{irifluoromethylibenzenesulfonamide

N-(3-(2-(3-03, 3 ditlaorocvelobutyl}-3, 8-diazabicyelof3.2. 1 loctan-
By DS-{2-({{ 1R 58,6¢)-3,3-dioxido-3-thiabicyelof 3. 1 Olhexan-6-
yviamino jpyrimidin-4-yhithiazol-4-yD)-2-fluorophenyl}-2-fluoro-
6-(trittuoromethylibenzenesulfonamide

110

W 3321 3,38 1-3 2-dioxido-3-thiabicycin 3. 1.0 thexan6-
viaminoipyrimidin-d-yh-2-3-methyl-3,8-

diarabicyelof3 2 octan-Boyiithiarol-4-v1}-2-fluorophenyll-2-
fluoro-o-{trifluoremethyltheuzenesulfonamide

111

N3443 2-({{ 1B 55 63)-3 3-dionido-3-thigbicyclo[ 3.1 Olhexan-6-
yvljanunejpyrimidin-d-y - 2-(3-methyl-3, 8-

diazabicyclo[3.2.1 Joctan-R-yithiazol-4-y1}-2 -flucropheny -2~
Huoro-6-{trifluoromethyhibenzenesulfonamide

3-thisbicyelof 3.1 Olhexan-6-yDamino)pyrimidin-4-yithiazot-4-
yi}-2-fluorophenyii-2-fluore-t-
(irifluoromethyhbenzenesulfonamide

M3 2-(bicyelo[ 1.1 1]pentan- 1~y 3-(2-({{ 1B, 35 6r -3 .3~
dioxido-3-thiabicyclo[3. 1 Othexan-G-yDaminopyrimidin-4-
yishiazol-4-vi}-2-uoropheny!2-{difluoromethoxy}-6-
fluorcbenzenesulfonamide

114

NA{3-(2-((35,38)-3 5-dimethylmcrpholine}-5-{ 2-(({ IR 58,60)-3 3~
dioxido-3hiabioyclo[3. 1. 0Thexan-G-yDaming ipyrimidind.
ylhiazol-4-v-2-Huorophenyl}-2-foore-6-
(riflporomethyDbenzenesulfonanude

£

4

A%
¢
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N-(3+(2+3,3-diflporo-8-azabievelo] 3.2, 1 octan-8-y1)-5-(2~
(({1R,58,6r)-3,3-dioxido-3-thiabicyclo] 3. 1.0 thexan-6-
yhamino)pyrimidin-4-yithiazol-4-y - 2-fluorophenyi)-2,6-
diftyorobenzenesulfonamide

No(3+(2-(bicycle] 2.2 2joctan-1-v13-32-{({ 1R, 58.65)-3 3-dioxido-
3-thiabicyelof3. § OThexan-6-yhamine)pyritnidin-4-yythigzol-4-
yhi-2-fhuoropheny -2, 6-diflnorobenzencsulfonamide

2 B-diftuoro-N-( 2-fluoro-3-( 5+ 2-(({ 15, 48)-4-{ meihyisul fony -
cyclohexylamine)pyrimidin-d-yl3-2-{ 1 (triflporomethyli-
cyclopropyDthiazot-4-vDphenyDbenzenesul fonamide

118

2-chloro-N-{2-8uoro-3-(5-(2-{{{ 1s.45)-4-(methvisulfonyl)-
vyclohexyamino ipyrimidin-d-v]}-2-{3-(triflooromethyl thicyelo-
{ 1.1 1ipentan-1-yhithiazol-4-yDpheny)-6-{triflucromethyl}-
benzenesulfonamide

1w

N-(3-(2-(bicvelo[2.2. 2 Jootan~ 1 -y D-3-{2-{{ (1 R, 38, 65)-3 3-dioxido-
3-thiabicyclof3.1 Othexan-6-yDaminopyrimidin-4~-yihiazol-4-
yii-2-flnorophenyl)-2 6-difluorobenzenesulfonamide

120

N-(3-(2-(2.2-dimethylazetidin- Ly DS 2-({{ IR, 58,65)-3 3~
dioxido~3-thigbicvclof3.1 Ofhexan-6-yDaminopyrimidin-4-
yhithiazol-4-yh-2 -fluorophenyl}-2-fluoro-6-
{(trifluoromethylbenzenesalfonamide

N-(3-(2~2,2-dmmethylazetidin-1-yD- 5 2-({{ 1R 38,61 13,3~
dioxido-3-thiabicyclo[3. 1. 0lhexan-6-yDamino)pyrimidin-4-

vhithiazol-4-v)-2-fuorophenyv)-2-fluore-6-
{trifhuoromethyibenzenesulfonamide

- 35 -
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2-{diflyoromethoxy -N-{3-(5-{2-{({{ 1R, 58,61}-3 3~dioxida-3-
thiabicvelo] 3.1 0 jbexan-6-yhamino)pyrimidin-4-y1}-2-(3-methyl-
3, &-diazabicyclof3.2 1octan-8-vithiazol-d-y1}-2-flucrophenyl}-
o-fluorcbenzenesulfonamide

NA3+{2-(3-(3 3-difluoroeyelobuty -3, 8-diazabicyclof 3.2 1joctan~
R-y}-3-(2-({{1R.55,6:)-3 3-dioxido-3-thiabicyclof 3. 1 O)hexan-6-
yHaminopyrimidin-d-yhthiazol-d-vl}-2-fluorophenyi)-2-
{difluoromethoxy}-6-fluorcbenzenesutfonamide

134

N-(3-(5-(2-{{{1R 558,6r)-3 3-dioxido-3-thuabicyelof 3.1 Ofhexan-6-
yhamino)pyrinidin-d-y-2-({25,68)-2 4 6-trimethyvipiperazin-1-
yhithigrol-4-v1)-2-fuorophenyh-2-fluoro-6-
{triftuoromethyibenzenesulfonamide

N-{3-{2-(bicyclo] 1. 1. ipentan-1-vi}-S-(2-({{ 1R §58,61)-3 3~
dioxido-3-thiabicyclo{3. 1.0thexan-6-y Damino ypyrimigdin-4-
yijthiazol-4-y1)-2 -fluorophenyl}-2-{difluoromethoxy }-6-
{triflucromethyh)-benzenesulfonamide

126

N-{3-{2-(3-cyclobuty 3 8-digzabicyclo]3.2 octan-8-vD-5-(2-
{{{1R.58,0r)-3 3-dioxido-3-thiabicycio[3. 1.0 thexan-6-ylamino)-
pyrimidin-4-vhihiazol-4-vl)-2-floorophenyl)-2,6-
difluorobenzenesulfonamide

N-(3-{2-(3-cyclopropyi-3,8-diazabicyelo]3.2. 1 Joctan-8-y13-5-(2-
{{{1R,58,6r)-3 3-dioxido-3-thiabicycin] 3.1 Dthexan-6-yDamina}-
pyrimidin-d-ylthiazolb-4-¢1)-2-fluorophenyi)-2 6~
difluorobenzene-sulfonamide

128

N-(3+{2-(1-(difluoromethyDeyelopropyD-5-(2-({{ 1R.38,60)-3,3-
dioxido-3-thigbicyclo[3. 1.0thexan-6-vDamno)pyrimidin-4-
vhthisrol-d-yh-2-fuoropheny -2 fhuore-6-{ triffuoromethyl}-
benzenesulfonamide

1

tad

~3
[




WO 2023/192801

PCT/US2023/064895

128

2~{difluoromethoxy }FN-(3- 2+ I{difluoromethyliovclopropyl -5~
{2-(({ 1 R,58,6r)-3,3-dioxido-3-thigbicyelo| 3, 1.0 hexan-6-
vijamino}-pyrimidin-4-yhthiazol-4-yi3-2-fluorophenyvi)-6-
fluorobenzene-sutfonamide

N-{3-(2-{ 3-cyclopropyl-3 R-digzabicycio]3.2. Hoctan-8-y1)-5-(2-
{{{1R,35,67)3 3-dioxide-3-thiabicyclef3. 1. Othexan-6-yDamino}~
pyrmidin-4-yhtiazol-4-yHh-2-fluorophenyi)-2-fluore-6-
{triftporomethyhbenzenesulfonamide

N-(3-{2-(3-cyelobutyl3 8-digzabicyelof3.2. Noctan-8-yH)-5-(2-
{{{1R.58,6r)-3 3-dioxido-3-thiabicycio] 3. 1 O hexan-6-y] Janyino -
pyrimidin-d-yhithiazol-<4-yh-2-fluorophenyl)-2-fluoro-6-
{triflucromethyhbenzenesulfonamide

N+{3-(2-{breyelol .11 Ipentan~ 1~y 3-(2-({{15,45)-4~
{methyladfonyhoyciohexyhamino)pyrinadin-d-yithiazol-d-vl)-
2-fluorophenyl)}-2-fluoro-6-(trifluoromethy! thenzenesulfonanude

2-chlorvo-N-{ 2-Fuore~3-{ 5+ 2-(({1r 40)-4-(methylsuifonyl}-
cyclohexyliaminopyrinndin-d-vip2-{ 1 {triftvoromethyl)-
cyclopropy Dthiazol-d-vhphenyl-o-(trifluoromethvlthenzene-
sulfonamide

134

N-(3-(2-(3~{difluoromethyDbicyelof 1. L pentan- 1-yH-5+2-
{{{1r 4n-4-(methylsulfonyl)cyclohexyhamino)pyrimidin-4-
yvhithiazol-4-y1}-2-fuoropheny-2-fluore-6~
(triffuoromethyibenzenesulfonamide

ey
Tad
a5

N-(3-(5-(2-{(2.2-diozido-2-thiaspiro] 3.3 Theptan-6-yDamino)-
pyeimidin-d-yli-2-( 3-methyl-3 B-diazabicyclo{3 2 1 joctan-8-
vijthiazol-4-y}-2-fluoropheayvl])-2,.6-difluorobenzenesolfonamide

v

fad

o
i
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N-(3-{5-(2~{(2 2-dioxido-2-thiaspive] 3. 3theptan-6-vliamine -
pyrinidin-4-y1)-2-(2,2 A-rmethyipiperazin- -y thiazol-d-vi-2-
fluorophenyl)-2.6-difluorobenzenesulfonamide

o
b
e}

N-{3-(5-(2-¢(2 2-dioxido-2-thiaspire] 3. 3 Theptan-6-ylamino -
pyrindin-d-y1)-2-(3-{methyi-d3)-3, 8-diazabicyeln[3.2. Hoctan-8-
vijthiazol-4-y1i-2-fluorophenyl)-2,6-difluorobenzenesulfonamide

N-{3-(2-(3-cyclopropyl-3 8-diazabicyclo{3.2. L joctan-8-y1}-5-(2-
{(2 Z-dioxido-2-hiaspiro] 3 3theptan-&-yhamino)pyrimidin-4-
yhithiazob4-y)-2-flucrophenyl)-2,6-difluorobenzenesulfonamide

13%

N-{3-{5-(2-{(2,2-dioxido-2-thiaspire] 3 3 Theptan-6-yDammo}-
pyrinudin-4-v)-2-(3-{2,2, 2rifluoroethyl)-3, &-diazabicyclo-
{3 .2 octan-8-yithiazol-4-yD)-2 fluorophenyl}-2, 6-diflaoro-
benzenesalfonamide

140

N-(32-(3-(2,2-difluoroethyl)-3 8-diazabivvelof3.2.1 Joctan-8-v1}-
F+2-0(2 2-dioxido-2-thiaspiro[3. 3 theptan-6-yDamino}pyrimidin-
4-yDthiazol-3-y-2-fluorophenyl)-2 8-
diflucrobenzenesuifonanide

141

N-(3-(2-(3, 8-diazabicyclof3.2. Hoctan-8-v}-5-2-({2 2-dioxido-2-
thiaspire{3.3theptan-6-yhamnopyrinddind-vhHithiazol-4-y1)-2-
fluorophenyl)-2, 6-diflnorobenzenesul fonamide

¥

Tad

D
1
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M-(3-(5-(2-((2,2-dioxido-2-thiaspira] 3.3 Theptan-G-yljamino -
pyrinudin-4-y13-2-3-(3,3, 3-wrifluoropropyt -3, 8-diazabicyclo-
[3.2 1joctan-8-y ithiazol-4-y1)-2 -fluorophenyl)-2,6-

difluorobenzenesulfonamide

143

N-{3-2-(3-(3 3-diflucrocvelobutyl)-3, B-diazabicyelof3.2 1 joctan-
Eyl}-5-(2-{(2, 2-dwxido-2-thiaspiro 3. 3 Theptan-6-

yhaino pyrimidin-doviithiazol-d-pl 2 2-Huorophenyi 2,6+
difluorobenzenesulfonamide

144

M-(3-{ 5-(2-((2 2-dioxide-2-thiaspiro[ 3. 3 Theptan-G-ylJamino)-
pyrimidin-4y}-2-(3-{oxetan-3-y1}-3 B-diazabicyclof 3.2, Hoctan-
S-yhithiazol-4-v1-2-fFunrophenyly-2,6-

diftuorobenzenesulfonamide

146

W3 2-(3-chlorobicyelol 1.1 T fpentan- 1w B- 3 24({{ 15,4814~
(methylsalfonyloyclphexyl jamine ipyrinidin-4-yi thiazol-deyi)-
2-fluorophenyl)-2-fuovo--{rifluororethy Dbenzenesulionamide

147

N-03-{2-(3-{4, d-difloorocyeinhexyl}3, S-diazabicyclof 3.2 loctan-
Beyip3-(2-{{2,2-dioxide-2-thiaspiro[3. 3 theptan-6-
yiaminoipyrimidin-4-yithiazol-d-y}-2-flucropheny)-2 6-
diftuorobenzenesulfonamide

148

M=(3-(5-(2-((2  2-dioxide-2-thiaspire[ 3. 3 Theptan-6-
vijaminopyrinidin-4-y1}-2-{ 3-(retrahydro-2H-pyran-4-y1}-3,8-
diazabicyclof3 2. ootan-S-vhithigzol-4-91 -2 -taorophemyd - 2,6+
diftuorobenzenesulfonamide
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149

N33 3 diftuorcovalobutel 13 S-diszabicyoiof 3.2 Hoctan-
Sop 8022, 2 dhoxido-2-thiaspire] 3.3 heptan-6-

vhamine pyveintdin-d v nhiasoldopl -2 fluoropheny -2 fluoree
S-{rifluoromethyDbenzenesulfonamide

130

No(3-2-(3-chlorobicyclof 1.1, Dipentan- e DS Q{{3 2-dioxido-2-
thigspiro{}. 3 heptan-6- Emmm}mnmxaimxxiux Ditbuszet-dadied-
fuoropheoyh-3fluoro-&-{irifluoromethy ni?t*ms.,m\\sﬁmzmmm

‘\1 (wg&-n(l\n wno-damethyb-Saraliovoiol 3.3 Hocten-8y 3
(1.2-dioxido-2-thinspirol 3 3 theptan-6-y k}mmxma}pmmd‘ﬁ»@«
}rﬁ‘;ihw:cs Py D-2-Ehroropheny - 2-fluoros-

{teiftuoromsthvbenzenesutfonamide

N~ (wgw(bxmﬂ"k\:wfl 1.1 pentans Ly DS 3aR 3
dioxidohexahydro-1H-cvelopentafeithiophen-8+
yhaninoipyrimidin-doy Dthigeol-dop-2flnoropheny 2,6+
diflucrobenzenesulfonamide

pooc
L
[

N-(3-(2-{bioyelo] 1.1 Jpemtans Lyl S 2{{ Lmathy b2 -dioxido-
I-thizapirn 3.3 theptan-S-vlamin e}}p}r;m&dm»%-l}§_}fﬁh&m&@%»};{}-‘zm
HuorophenyD-3 6-diffuorobenzenssuifonamide

N-{3-(2-(brcvelo] 111 jpentane Ty 5-03-{01 3-dimethyl-2,3-
Sloxido-2-thiaspire{ 3. ‘%}ﬁepﬁ&x Draminopyrimidia-d.
vijthiazol-daikd taorophenyl -2 S-diftuerchenrenesuifonanide

- 41 -
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10

20

155 2. 6-difluoro-N-{2-fluoro-3-£5-0 2-{{4-methyl-d4-{methylsulfonyl)-
cyciohexyllaminopyrimidin-d-y1}-2-3-methyl-3,8-diaza-
bicyeln{3.2. 1pctan-&-yhithiazol-4-yiiphenyl}benzenesulfonamide

Embodimenis:

In further ermbodiments 1-68 below, the present disclosure includes:

i fn embodiment 1, the compound of Formula (1), or a pharmacentically
accepiable salt thereof, is as provided in the first aspect of the Summary shove.

2. In embodiment 2, the compound of Formula (13, or a pharmaceutically
acceptable salf thereof, of embodiment 1, is wherein ring R” is cycloalkyl or bridped
eveloalbyl wherein evcloalkyd and bridged cvcloalkyl are subetituted with R

3. In embodiment 3, the compound of Formula (I}, or a pharmaceutically
accepiable salt thereof, of embodiment 1 or 2, is wherein ring R is oycloalkyl substituted
with R®.

4, In embodiment 4, the compound of Formula (1), or a pharmacsutically
acceptable salt thereof, of embodiment 1 or 2 is wherein ring B¥ is bridged cycloalky!
substituted with R

5. In embodiment §, the compound of Formuda (1), or a pharmiaceutically
accemable salt thereof, of embodiment 1, is wherein ring R is heterocyelyl or bridged
heterocyelyl wherein heterocyelyl is substituted with R®, R®, and R® and bridged heterocyelyl
is substituted with B®, RY, and R®,

&, In embodimnent &, the compound of Formula (1), or a pharmaceutically
acceptable salt thereof, of embodiment 1 or §, is wherein ring R is heteroeyely] substituted
with R®, R, and BY

7. In embodiment 7, the compound of Formula (1), or 8 pharmaceutically
acceptable salt therent, of embodiment 1 or §, is wherein ring R” is bridged heterocyclyl
substituted with R®, RY, and RS,

L 42 .
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& In eribodiment 8, the compound of Foromala (1), or a pharmaceutically

salt thereof, of ernbodiment 1, s wheretn eycloatkyt and bridged cycloatkyl of

acceptable sal
O
2; | j W

¥
Py K
E Y‘ and { N
I o A TN
ring R” are selected fromy: )

and heteracvelyl and bridged hetercoyelyl of ring R” are selected from:

.r"\

H e 7o .l\.‘\?‘\‘.' A .n)‘h"
LTI W I e s i M T o T A L
BN e OV N NHOL o N L_s"
s " A s A T
oy ¢ To o oa Ty UM Ay e T ?{?T AN R !
(el s WA A R AN W j i \.’ O -
P oo -
~ e S e -~ o
Hu ] V? <Pages AT e Hr\:*‘*.\‘. T e NN o
e N HN \' J ‘\é\“’ N % {W\‘; ] N s : ﬁ §\!§ i \} r‘\ SOd
~— 3 \)if 2 ""“NH \gf{:} . HN\}; N &-«'O L_:’jt:; N \::'g,.—-’l HN.\\){_/J
e
A0 o
. HN }j and HNEZLJ )
wherein each oveloalkyl and bridged cveloalkyl 8 substituted with RY each
beieroeyelyl is subatituted with R® R® and RY, and each bridped heterooyelvl is substituted
with R®, B, and RE.
& In embodiment 9, the compound of Formula {1}, or a pharmaceutically
10 acceptable salt thereof, of embodiment § or 8, is wheveln oycloatkyl and bridged cycloalkyl

T T T AL AL
A <‘< ,g,

Y \)f__ e

4

and (\\\}x
of ring R® are selected from:

and heterncyelvl and bridged heterocyelyl of ring RP are selected from:

\ru””
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o : ) ¢ ) ¢ FR 4
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N \Mjf , \0,;» . S g\\. N 0) ~_NH Lv NH AL NS L_\‘,S
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wherein each cycloaliv] and bridged cycloalky! is substituted with RY, each
heterocyclyl ring is substiteted with R®, R*, and RY, and each bridged heterocyelyl is
substituted with R°, RY and R2
S i3 In eanbodinrent 18, the compound of Formala (1), or 3 pharmacewutically
accepiable salt thereof, of embodiment | or 2, is wherein the cycloalkyl and bridged

cveloalkyl of ring R are selected from:

wherein each cycloglhoy! and bridged cycloalhy! ts substitnted with R®
10 i1, Inembodiment 11, the compound of Formula (1}, or a pharmaceutically
aeceptable salt thereof, of embodiment 1, 2, or 10, is wherein the ¢vcloalkyt and bridged
cyclpalky! of ring B¥ are selected from:
- : - — .
y - L N’

s ™

A A
) AR f\;,

{
LY 2
wherein each cycloalioy! and bridged cyeloalkyl is substituted with B®,

et

S ?

12, Inembodiment 12, the compound of Formula {1}, or a pharmaceutically

-
(2

acceptable salt thereof, of embodiment | or §, is whersin the heterocyclyl and bridged

heterocyelyl of ring RY are selected frony
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whevein sach beterocychel is substitated with BY, 8%, snd RY and sach beidged
heterooyelyl is substitured with RS, R, and RS,
130 lnewbodiment 13, the corapouad of Formmada {8, or & phanmsceutically

S acceptable salt thereof, of embodiment 1 or 5, is wherein the heterooyehy! and bridped

heterocyvely! of ving RY are selecied from:

& N
r.\‘rmﬁ .
! ii‘(:i snd \‘\? j\
S NH Ny SN T

wherein each heterooyolyl s substitated with R®, RS, and R® and each bridged
heteroeyelyl is substituted with R, RY and RS,
i 14, Insmbodiment 14, the compound of Formads (), or g pharmuscentically

acveptable sslt thereof, of embodiment 1, 3, ar 3, s wherain the oyeloatiy! of ring R¥ &

selscted from:
s mmr«.« R |

EAN ; \\& Y and L \

3 § N

%,
Yy
vt

wherein sach ovoloatky! ts substituted with B



1o

m
[

WO 2023/192801 PCT/US2023/064895

15 Inewbodivent 15, the compound of Formula (I, or a phavmacentically
acceptable salt thereof, of any ong of embodiments 1303, 8 o 11, and 14, is wherein the

eycloatkyl of ring R is selected from:

— T
&, and \'A: ;

wherein each eycloslioy! s substituted with R
16, In embodiment 16, the compound of Formula (I}, or a pharmaceutically
acceptable salt thereof, of embodiment 1, 2, or 4, is wherein the bridged cyclealiv] of ring RY

is selected fromu

B IORE) W and<\»~

wherein each bridged cycloalky! is subsuituted with R®,
17, Inembodiment 17, the compound of Formuda (1), or a pharmaceutically
acceptable salf thereof, of any one of embodiments 1, 2, 4, 810 11, and 16, is wherein the

bridged cycloalkyl of ring R¥ is selected frony:

e B A0

selected fromy;

wherein each bridged cyclvalkyl is substituted with R

8. In embodiment 18, the corapound of Formula (I}, or a pharmacsutically
accepia‘hie salt thereof, of any one of embodiments 1, 2, 4, 810 11, 16, and 17, is wherain the

bridged cycloalkyl of ring R” is:

-~

Rl \“‘

{ . C .
5 and is substituted with R
19, In ewbodiment 19, the compound of Formula (1), or 3 pharmacentically
acceptable salt thereof, of embodiment 1, 5, or 6, is wherein the heterocyelyl of ring R® is

selected from:

s e N e
) N O ,2% g AT AT e
X }\ G X <k‘ 2\” L\ ,?\{H ; ;\,\:jﬁ% ' [‘\‘fé ) E\\_jé} " and L\/S ;

wherein each heterocyclyl is substituted with RY, R, and R”.
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20,

In erbodiment 20, the compound of Formula (3}, or 8 phavmacenticslly
acceplable

salt thereof, of embodiment 1, 5, or 6, is wherein the heteroovelyl of ring R¥ is
selected frony

,«\ <_ L ,<w OV Loy Ay Py e
& whergin each heterocyelyl is substituted with RP, RS, and RY.
21. In emnbodiment 21, the compound of Formula {1}, or a pharmaceutically
acceptable sali thereof, of embodiment 1, 5, 6, 8,9, 12, 19, or 20, s wherein the heterogyelvl
of ring RY is selected from:
A, A N,,\] ;{T,. \W | ff\‘f .,
WA L Lo A A
1

wherein each heterocyclyl is substituted with B, RY, and R¥.

22

In embodiment 22, the compound of Formuda (1), or a pharmaceuticslly

gocepiable salt thereof, of embodiment 1, 3, or 7, is wherein the bridged heterooyelyt of ring
R is selected from:

o™

o P a P "‘h\_. P ?;2"\.
E ,.,«x-' k R g~
oy (e, (o, me E ’WN’“ (O iy ™ ] f‘ﬁ S
W ARV B WV S v Ck N -
~ ~ o .
S ags HN >y Ve 1 e s
U R S SN T v S T ST B G
TR \\:‘ 7 U NP {nr? BN { [{“\ 2
e wE N Lo BN L U Ko (e
ol ,;z,\
rf,‘\f,}* ‘ f{} '?}IH
HND;‘ ,oad o ENTLY

fomt
L)

whergin each bridged heter
23

aeyelyl is substituted with R, RY, and RS,
In emnbodiment 23, the compound of Formuda {1}, or a pharmaceutically

acceptable salt thereof, of embodiment 1, 5, 7, or 22, is wherein the bridged heterocyelyl of
ring R® is selected from:

. . .
o~ &,\ A X y N
=y F -l Sagean iam Y ol M Ny
4 «'«\:,3 A N(?\ v T\» J\] ¥ ﬁ;\/ §“~~>f‘ ! (’{ i
O: o OA\S{A;‘ L_‘-:,,/)‘ - f L A7 , L ._.“,: ~ [ “"‘“\A_v,. _j o
,‘{\ e N "Af < p{ A‘{ B & -~ “J< "
T MO TR Ty By ey A TN
LC/NH I e S } : bt 1 {ﬁ\'; o Ly fod §
T ONeeNH T N0 e O g Y Ni N80, .
f'< f;?‘é" f{& -
N D N
A { and {\?“ ;
N %’J“\{} ; NoeNH
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wherein each bridged heterocyelyl is substituted with RS, B and R®.

4. Inembodiment 24, the compoond of Formads (1), or a pharmaceutically
acceptable salt thereof, of embodiment 1, 5, 7,8, 9, 12, or 23, is wherein the bridged
heterocyelyl of ring R® ic selected from:

& 4

{ . ’K; o N7
TN ] 2~

¥ o F ard i .
. { X F o I NeoRH S
T @

wherein each bridged heterocyelyl is substituted with R®, RY, and RE.

25 In embodiment 25, the compound of Formuda (1), or s pharmacentically
aeceptable salt thereof] of any one of embodiments Lo 4, 810 11, and 14-18, is wherein R is
hydrogen, chlore, flums, diffucromethyl, wrifluoromethyl, or bydroxymeathyl

26, In embodiment 26, the compound of Formula (1), or a pharmaceutically
accepiable salt thereof, of any one of embodiments 1 to 4, 8 to 11, 14-18, and 25, is wherein
R*® is hydrogen.

27 Incmbodirent 27, the compound of Formula (1), or a pharmacentically
acceptable salt thereof, of any one of embodimenis 1 104, 8 to 11, 14-18, and 25, is wherein
B i8 fluoro or chloro.

28 Inembodiment 28, the compound of Formala (1), or a pharmaceutically
accepiable salt thereot, of any one of embodiments 1 to 4, 810 11, 1418, and 23, 13 wherein
R? is difluoromethys, or rifluoromethyl.

2%, In crubodireent 29, the compound of Formula (I, or a pharmaceutically
acceptable salt thereof, of any one of embodiments 1 o4, R 11, 14-1§, and 23, is wherein
R i3 hydrogen, chloro, fluoro, diflucromethyl, or wriflucromethyl.

3. In embodiment 38, the compound of Formula (1}, or a pharmaceutically
acceptable salt thereof, of any one of embodiments 1 to 4, 810 11, and 14-18, is wherein R is
bydrogen or baloatkyl.

31, In cnbodimment 31, the compound of Formula (1), or 8 pharmacentically
acceptable salt thereof, of any one of embodiments 1 to 4, 8 o 11, and 1418, i3 wherem R* is
hydrogen or halo,

3z2. In embodiment 32, the compound of Formwla {1}, or @ phanmaceutically
acceptable salt thereot] of any one of embodiments 1 to 4, 8 to 11, and 14-18, is wherein B is

halo or haloatkyl.

5"
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33, In embodiment 33, the compound of Formula (1), or a phavmacentically
acceptable salt thereof, of any ong of embodiments 110 4, Bto 1, Mo 18, and 3510 32, &5
wherein ring R? is bicyclo[1.1.1 jpentan-1-yl, 3-fluorobicyclo[1.1. 1 |pentan-1-yi, 3-
chlorobicyciof 1.1 1 {pentan-tyl, 3-{hydroxymethylibicyclol 1.1, 1 pentan-131, 3+
{rifluoromethoyibicyelo[ 1.1 Hpeman-t-vl, 3-(difluoromethyibicyelol 1.1 1 pentan-1-v},
eyclabutyl, evclopropyl, 1-{(diflucromethyDeyclobutyl, I-(nflucromethyoyclebatyd, -
{difluoromethvhoyclopropyl, or HniflnoromethylDoyclopropyd.

34, In embodiment 34, the compound of Formulda {1}, or a pharmaceutically
acceptable salt thereof, of any one of embodinments 1, 2, 4, 8to 11, 1618, and 25 t0 33, 5
wherein ring R® is bicyelo] 1.1 1pentan-1-y, 3-fluorobicyelof 1.1 Vpentan-1-vi, 3-
chlorobicyclol 111 Jpeatan~-yl, 3-(hydroxymethyDbicyclo[ 1.1 1 pentan-1~yl, 3-
{riflnoromethiyhbicyelol 1.1 Hpentan-1<y], or 3«{(difluoromethvlibicyclof 1.1 Vipeman- Tl

35, Inembodiment 33, the compound of Pormuda {1}, or a pharmaceutically
accepiable salt thereot, of any one of embodiments 1,2, 3, 8o 11, 14, 15, and 25,28, 28 i
30, 32, and 33, is wherein ring RY is cyclobutyl, eyclopropyl, 1-{(diffuoromethyli-cyciobuiyl,
i-{triflupromethvhovelobutyl, 1-{diflucromethvh-cvelopropyl, or {uiflucromethyl)-
ceyclopropyl.

35, ln embodiment 36, the compound of Fonmula (1), or a pharmaceutically
geceptable salt thereof, of any one of emboditeents 1, 3, Bto 11, 14, 15,25, 26, 28 t0 30, 32,
33, and 34, is wherein ring R® s I-(difluoromethyvlicvelobutyl, I-{riflucroraethyliovelobutyl,
I-{diflucromethyi}-cyclopropyl, or I-(trifluoromethyhoyclopropyl.

37. In exnbodiment 37, the compound of Formula (1), or & pharmaceutically
acceptable salt thereof, of any one of embodiments 1, 5 t0 9, 12, 13, and 19-24, is wherein B
and R® are independently selected from hydrogen, methyl, fluoro, chlors, diflucromethyl,
wiftuoromethyl, 2 2-diftnorosthyl, 2.2, 2 rifluoroethyl, 3.3 3-wifluoropropyl, hydroxy, and
cyano, and RY is selected from hydrogen, methyl, trideuteromethyl, cvelopropyd, cyclobutyl,
eyclopentyl, ovclohexyl, 2.2-diftuoroethyl, 2.2 2-tafluoroethyl, 3.3 3-rifluoropropyl amino,
dimethylaming, diethylaming, 3, 3difloorocyclobutyl, 4 4-difluorocyclohenyl, 3-hydroxy-3-
methyloyclobutyl, 3-cvano-3-methyicyclobutyl, oxetan-3-vi, tetrahyvdrofuran-2-vi,
tetrahydropyran-4-yl, 1, I-dioxtdothietan-3-1, 1,1-dioxidotetrahydro-2H-thiopyran-4-yl,
beneyl, phenyl, pyridin-2-vl, pyridin-3-yl, and pyridin-d-vl; and

R® and RY are independently selected fram hydragen, methyl, flucro, chlars,

diftuoromethyl, wifluoromethyl, 2,2-diftuorcethyl, 2.2 2-trifluorcethyl, 3,3 34rifluoropropyl,

- 49 -
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hydroxy, and cyano, and R* 13 selected from hydrogen, methyl, tnideuteromethyl,
evelopropyl, evelobutyl, cyclopentyl, cvclohexyl, 2,2-diflaoroethyl, 2,2 2-riflucrcethyl,

3,3 3-rifluoropropyl, aming, dimethylaming, disthylamine, 3, 3-difluoroeyelobutyl, 4,4
diffuorocyclohexyl, 3-hydroxy-3-methvicyclobuivl, 3-cvano-I-methyloyclobutyl, oxetan-3-
i, tewahydrofaran-2-y1, tetrabyidropyran-4-vl, 1 b-hioxidothietan-3-vi, 1,1~
dioxidotetraliydro-2H-thiopyran-d-y, benzyl, pheoyl, pyndin2-vl, pyridin-3-yl, and pyridin-
4-yl.

38, In embodiment 38, the compound of Formula (T}, or a pharmaceutically
acceptable salt thereot, of any one of ewmbodiments 1, 109, 12, 13, 1924, and 37, 1s wherain
R® is hydrogen, R® is selected from hydrogen, methyl, fluoro, chioro, diftuoromethyl,
triffuoromethyl, 2 2-diffuoroethyl, 2.2 2-trifluorcethyl, 3,3 3-trifluoropropy], hydroxy, and
cyano, and RY is selected from hydrogen, methyl, tridenterometbyl, cyclopropyl, cyclobutyl,
cyclopentyl, oyclohexyl, 2,.2-diffucreethyl, 2,2 2-trithuoroetheyl, 3,3 3-triflooropropyl, amino,
dimethylamine, diethylamioo, 3, 3-difluorocyclobotyl, 4, 4-diftuorocyciohexyl, 3-hydrogy-3-
nmethvlevelobutyl, 3-cvano-J-methylovelobutyl, oxetan-3-y1, tetrahydrofuran-2-y
tetrahydropyran-4-vi, 1, 1-dioxidothietan-3-yi, 1,1-dioxidotetrabydro-2H-thiopyran-$-v1,
benzyl, phenyl, pyridio-2-vl, pyridin-3-vl, and pyridin-4-vyl; and

R® is hydrogen, RY is selected from hydrogen, methyl, fluore, chloro, difluoromethyl,
trifluoromethyl, 2, 2-diflaoroethyl, 2.2, 2-triflucroethyd, 3.3 3-riflaoropropyl, bydroxy, and
cyano, and RE is selected from hvdrogen, methyl, irideuteromethyl, cvclopropyl, eyclobutyl,
cyclopentyl, evelohexyl, 2,2-difluproethyl, 2,2, 2-tuifluoreethyl, 3,3 3-rifluoropropyl, aming,
dimethylamino, diethylamino, 3,3-diffuorocyciobutyl, 4 4-diftlunrocyclohexyl, 3-hypdroxy-3-
methyloyclobutyl, 3-cyano-3-methyloyelobuiyl, oxetan-3-yi, tetrahydrofuran-2-yi,
tetrahydropyran-d-vi, 1, 1-dioxidothietan-3-v1, 1, 1-dioxidotetrabydro-ZH-thiopyran-4-yl,
benzyl, phenyl, pyridin-2-vl, pyridin-3<vl, and pyridin-d-yl,

39, Inembodiment 39, the compound of Formula (1}, or a pharmaceutically
acceptable salt thereof, of any one of embodiments 1, Sto 9, 12, 13, 19-34, gnd 38, i5 wherein
R® and R® are hydrogen and B is selected from hydrogen, methyl, trideuteromethyl,
cyclopropyl, eyvclobutyl, cyclopentvl, cvclohexyl, 2,2-difluoroethyl, 2,2 2-trifluorcethyl,

3,3 3-rifluoropropyl, amino, dimethylamine, diethylamine, 3,3-d@fluerocyclobutyl, 4,4-
diffuorocyclohexyl, 3-hyvdroxy-3-methvicyciobutvl, 3-cvano-3-methvlcyclobutyl, oxetan-3-

v, teweabivdrofuran-2-v1, tetrabvdropyran-4-vl, 1 -dioxidothietan-3-v1, 1,1~
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dioxidotetrabydro-2H-thiopyran~4-y, benzyl, phenyl, pynidin-2-yl, pyridin-2-vl, and pyridin-
4-v1; and

B® and RY are hydrogen and R? is selecied from hydrogen, methyl, tidenteromethyl,
cyclopropyl, evclobutvl, cyclopentyl, cyclohexyl, 2 2-difluoroethyl, 2.2 2-riffuoroethyl,

3.3 3ariflucropropyl, amine, dimethylamine, disthylamine, 3, 3-diflnorccyclobuiyl, 4,4~
difluorooyclohexyl, 3-hydroxy-3-methyloyelobutyl, 3-cyano-3-methyicyclobutyl, oxeian-3-
vi, terahydrofuran-2-v1, tetrabvdropyran-d-vl, L 1-dioadothietan-3-91, 1.1-
dioxidoetrahydro-2H-thiopyran-d-v1, benzyl, phenyl, pyridin-2-vl, pyridin-3-v1, and pyridin-
41,

40, In embodiment 40, the compound of Formula (1), or & pharmaceutically
acceptable salt thereof, of any one of embodiments 1, Sto 9, 12, 13, 1934, and 37 t0 39, is
wherein (i) heterocycly! of ring R® is 3 S-dimethyimorpholine, 4-methyvltetrabydro-2H-pyran-
4, 2.2 A-teimethylpiperazin-1-9d, 4-methylpiperidin-g-vl, 1 d-dimethylpiperidin-d-yl, 3~
oxo-&-gzabicyclol 3.2 Hoctan-8-yl, 2 2-dimethvipyrrolidin-1-yi, 2 2-dimethylacetidin- vl
¢ A-dimethylazetidin-1-yl, 2 4 6-trimethylpiperazin-1-y1, 2. &-dimethylpiperazin-T-yl, or 2 5-
dimethyipyroolidin-1-yl, and

{ii} bridged heterooyelyl of ving R¥ is Z-oxabicyclo]2. 1. 1 thexan-1-vl, 7-
agabioyclo] 2.2, Theptan-T-vl, 3-oxa-B-azabioyolo[3.2. 1 octan-8-vi, 3-methyl-2 B-
dizzabicyclo] 3.2 Hoctan-8-vl, 3. 3-difluoro-8-azabicyclol3.2. Hoctan-R-v, 3-{methyl-d3)-3,8-
diazabicyelo] 3.2 Hoctan-8-v1, 3-cvclopropyl-3 8-diszabicyelo{3.2. octan-8-yi, 3+(2,2,2-
triftuoroethyl)-3, E-diazabicycip[3.2. 1 joctan-8-yl, 3-(2 2-difluoroethyi}-3, 8-
diszabicyelo[3.2. 1 octan-8-v1, 3,8-diazabicvcinl3.2 Uoctan-8-v1, 2-azabicyele]2 2 2loctan-2-
vi, B-azabicyclo{3.2 1octan-8-vi, 3-(3.3,3«riflunropropyl)-3, E-diazabicyclo[3.2. T octan-8-vi,
3-gzabicvelof3.2.2nonan-3-vl, J-methvl-3 o-diazabicycio[3. 1. Dheptan-O-vl, $-methyl-3.8-
digzabioyclo[3.2. Hoctan-3-y1, 3-(dimethylamino}-8-azabicyclof3.2. Toctan-8-v1, 3-(3,%
diffuorocyolobutyl)-3 B-diazabicyeio] 3.2, 1 Joctan-B-vi, 3-{oxetan-3-v1}-3 &
diszabioyelo[ 3.2 Hootan-8-y1, S-methyl-2, 5-diazabicyelo[ 2.2 2loctan-2-v], 3-hydroxy-3-
methyl-B-azabicyelol 3.2 octan-8&-vl, 3-cvano-Jomethyl-8-azabiovelof3.2. 1 ]ocian-R+1, 3~
{4.4-difluorocvelohexy)-3 B-dinzabicyclo[3.2. octan-8-v1, 3-(tetrabydro-2H-pyran-4-yl}-

3, 8-diazabicyelol 3. 2. 1 octan-8-vi, &-(pyridin-2-91)-3,8-diazabicyclo[3.2. 1 Toctan-3-41, 3-{1,1~
divxidoietrahydro-2H-thiopwran-4-yi3-3 B-diazabioyclo] 3.2, joctan-Bovl, 3-benzyi-3,8-
digzabicyelo] 3 2.1 joctan-8-v1, 3-phenvl-3 B-diazabicyclo]3.2, Hoctan-8-vl, 3-{pyridin-2-y1)-

3 8-diazabicyciof3.2. 1foctan-8-v1, 3-(tetrghydrofuran-3-v11-3 8-diazabicvele]3.2. Hoctan-S-yl,

- 51 -
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31 Mdioxidothietan-3-y1}-3, 8-diazabicyeiol 3.2 1octan-&4d, 3-(3-hydroxy-3-
methyloyelobuivl)-3 B-diazabicyvelol3.2. Hoctan-8-yl, 3 3-dioxido-3-thig-8-
azabicyclo 3.2 octan-&-y1, 3-(F-cyano-J-methyleyciobuiyl}-3, B-diazabicyelof 3.2 Hoctan-&-
v, J-ovelobutyl-3 8-diazabicyclo]3.2 1octan-8-yi, 2-(1-cvano-7-azabicyelof2 2.1 heplan-7-
yi, 4-{3.3-difluorccyciobutyl}-2 6-dimethylpiperazin-1-vl T-methvl-3-0xa-7 8-
digzabicyclo[3.3.1 lnonan-9-yl, or 3-cyclopropyl-3 &-diszabicyciol3.2 Hootan-8-y1

41, In embodiment 41, the compound of Formauls (0), or a pharmaceutivally
accepiable salt thereof, of any one of embodiments 1, 5109, 12, 13, 19-24, and 37 10 40, iz
wherein bridged heterocvelyl of ring R” 15 3-(3,3-difluorocyelobutyl -3, 8-
diazabicyelo[3.2.  ootan-8-v1

42, Inewbodiment 42, the compound of Formula (1}, or a pharmacentically
acceptable salt thereof, of any one of embodiments 1, 5109, 12, 13, 19248, and 37 10 40, &5
wherein bridged heterocyelyl of ring R is J-methyl-3 R-digzabicyelo]3.2. 1 octan-8-vi,

4%, In embodiment 43, the compound of Formula (1}, or a pharmaceutically
acceptable salt therenf, of any one of embodiments | o 42, is wherein ring R™ is a ring of

formula (1) or {3}

O

T oy
O:S\ ‘3\

5 alk 0‘7 0
(i} {#}

where alk is alky! and each ring R™ is substituted with R* and RY.
44,  Inembodiment 44, the compound of Formule (1), or a pharmaceutically
acceptable salt thereof, of any one of embodiments 1 to 43, is wherein ring R 15 a ring of

tormula (i)
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45, In grubodiment 45, the compound of Fovmwla (1), or a phavmacentically
accepiable salt thereof, of any one of embodiments 1 1o 44, is wherein ring R® is a ring of

formula (1%

{i
3 where atk is alloyl, RY is hydrogan, and R is fluoro or methyl which is attached at
carbomn that is meta to the carbon of ring {1} that s substituted with -8O:alk.
48, In embodiment 46, the commpound of Formula (1), or a pharmaceutically
acceptable salt thereof, of any one of embodiments 1 to 44, is wherein ring R is a ring of

formula (i}

where alk is alkyl and R* and R® are hydrogen.

47, In evsbodiment 46, the compound of Formula (1}, or 8 phavmacentically
acceptable salt thereof, of any one of embodiments 1 to 44 and 46, is whereinring R i a
ring of formula:

AN

)

0=5.
15 a
48,  In emabodiment 48, the compound of Formula {1}, or a pharmaceutically
accepiable salt thereof, of any one of embodiments 1 to 43, is whersin ring R* is a ring of

formula (i)

¥
iy
1ad
L]
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(it}
where the ring of formula (15} 15 substituted with R and B
45 In embodiment 49, the compound of Formula {1}, or a pharmaceutically
avceptable salt thereof, of any one of embodiments § to 43 and 48, is whergin ring RV ix g

5 rng of fermula

30 In embodirnent 54, the compound of Formuda (1}, or a pharmaceutivally
acceptable salf thereof, of any one of embodiments 1 10 42, is wherein ring R is a ring of

10 forsmula (1) or {ivy

i) {iv}
where each ring is substitsted with R* and R®.
St Inembodiment 21, the compound of Fornaula (1}, or a pharmaceuntically

2

acceptable salt thereof, of any one of ersbodiments 1 to 42 and 50, is wherein ring R% is a
.\,H I:H

Hﬁ "H / N
LA of \Qg

0”:-‘ b@ G.’b" T3

15 ring of formmula:

.54 .
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32, Inembodiment 52, the compound of Fornwda (1), or a pharmacentically

accepiable salt thereof, of any one of embodiments 1 to 42, is wherein ring R%is a ring of

formula;
e e -1
- e p \i'* :iH
1 j P Hall\wH \
v X S !L‘)
= 7 N (“‘“\ P . Of i
R SN oS N P 20 ]
& oo e o0 o
33, lnembodiment 53, the compound of Formula ), or

a
pharmacentically acceptable salt thereof, of any one of embodiments 1 to 32, is wherein

R.?
Jan)
HL
EP\RE
{a}
is:
RE Ri R? R: RO R? <RE
5 e Yummranas, N - e Fomm
N T T S W N /.«&m g S
O N N A F‘"" 4 s AR o 4
N/ HI ,’/ N N 5 ¥ N 1\;
= - . e . .
: . R ' R
R? ’
@h) (a2) {a3} {84} (a5} (a8}

34, In cabodiment 54, the compound of Formula (I}, or a pharmaceutically

accepiable salt thereof, of any one of embodiments 1 to 53, Is wherein

RZ
\
\.—.‘m
| \
VR 7

)3
{at}

A8 Tn embodiment 33, the compound of Formaula (1), or a pharmaceutically

acceptable salt thereot, of any ong of embodiments | to 54, is wherein R and R are
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independently selected from hydrogen, fluoro, chlore, methyl, ethyl, propyl, cyelopropyl,
cyclobutyl, methory, ethoxy, propoxy, difluoromethyl, trifluoromethyl, diftuoroethyd,
triftuorosthyl, diflusromethoxy, and ifluoromethoxy.

56, In embodiment 36, the compound of Formula (I}, or a pharmaceutically
acceptable salt thereof, of any one of embodimenss 1 to 55, is wherein R and R” are
independently selected from fluore, chlore, cyclopropyl, methoxy, dithuoromethyl,
triffuoromethyl, diflooromethoxy, and influoromethoxy.

57, Inembodiment 37, the compound of Formuls (), or a pharmacewtically
acceptable salt thereof, of any one of embodiments | to 54, is wherein B* is halo, cycloalkyl,
or haloalicyl and B is halo, alkoxy, ar halpalkoxy.

38, In embodiment 58, the compound of Formula (1), or a pharmacentically
acceptable salt thereof, of any one of embodiments 1 o 58, is wherein R® s fluors, chioro,
eyclopropyl, diffucromethyl, or trifluoromethy! and R* is fluoro, chloro, methoxy, or
diffuoromethoxy.

59 Inembodiment 59, the compound of Formuda (I}, or a pharmaceutically

acceptable sall thereof] of any one of embodiments 1 o 52, is wherein

R
{8}

18 2.6-diftuorophenyl, 2-Buoro-6-riffuoromethylphenyl, 2-chloro-6-tnflvoromethyl-
phenyl, 2-diffuoromethoxy-6-fluoro-phenyl, 2-diflooromethoxy-G-trifluoromethyliphenyl, 2-
methexy-6-triffucromethyiphenyl, 2-fluoro-G-methoxyphenyl, 2-diffucromethyl-6-fluoro-
phenyl, 2«wyclopropyl-o-fluorophenyl, or 2 6-dichlorophenyl

60.  Inembodiment 60, the compeund of Formula (1}, or a pharmaceutically

accepiable salt thereof, of any one of srabodiments 1 1o 52, 1s wherein

RZ
<5
A
RE
(2} is 2 8~diftuorophenyl or 2-fuoro-G-trifluoromethyiphenyl.
&1, In embodiment 61, the compound of Formula (1), or a pharmaceutically

acceptable salt theresf, of any ope of embodiments | 0 52, is whersin
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R
?‘(’1:%\
LN M“}j({@
&) is 2,6-difluorophenyl.

82, In enstbodiment 62, the compound of Formuda (1), or a pharmacentically

accepiable salt thereof, of any one of embodiments § to 52, is wherein

R2
,f:}:\
FL
@) is 2-flucro-t-iriflucromethylphenyl,

63, In embodiment £3, the compound of Formula (1), or a pharmaceutically
accepiable sall therenf, of any one of embodiments 1 to 62, is wherein R! is halo.

64, Inewbodiment 84, the compound of Formuda (1), or s pharmaceuntically
accepiable salf thereof, of any one of embodiments 1 to 62, is whersin R is fluoro ar chiore,

&5, Inembodiment 65, the compound of Formaula (I), or a pharmaceutically
acceptable salt thereof, of any one of embodiments 1 to 62, is wherein B! is fluore.

66, In embodiment 66, the compound of Formula (1), or a pharmaceutically
acceptable salt thereof, of any one of embodiments 1 to 62, is wherein R is hydrogen.  Iris
undersiood that the embodiments and subembodiments set forth above inchude all

combination of embodiments and subembodiments listed therein,

General Synthetic Scheme

Compounds Formula (1) can be made by the methods depicted in the reaction schames
shown below.

The starting matevials and reagents used in preparing these compounds are either
available from commercial supphiers such as Aldrich Chemical Co., { Milwaukes, Wis)),
Bachem {Torance, Calif), or Sigma {8t Louis, Ma.) or are prepared by methods kaown to
those skilled in the art following procedures set forth in references such as Fieser and Fieser’s
Resggenis for Organie Synthesis, YVolumes 1-17 {John Wiley and Sons, 1991} Rodd’s
Chemistry of Carbon Compounds, Volumes 1-5 and Supplementals (Elsevier Scienge
Publishers, 1989); Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1991}, March's
Advanced Organie Chemistry, (John Wiley and Sons, 4th Edition) and Larock’s

Comprehensive Organic Transformations (VUH Publishers Inc., 1988}, These schemes are
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merely Hustrative of some methods by which the compounds Foromla (1) can be synthesized,
and various modifications to these schemes can be made and will be suggested to one skilled
in the art reading this disclosure. The starting materials and the intermediates, and the final
products of the reaction may be isolated and purified if desired using conventicnal
5 techniques, including but not limited 1o filtration, distillation, crystallization, chromatography
and the like. Such materials may be characterized using conventional reans, inclnding
physical constants and spectral data.
Unless specified to the contrary, the reactions described herein take place at
atmospheric pressure over 8 temperature range from about 78 °C to ghout 150°C, such a3
16 from aboot 0°C to shout 125 °C and further such a5 at shout room {or ambient) teraperature,
e.g., about 20°C,
Compuounds of Formula {1} where RYRE R RA RP, are defined in the Summary or
any of the embodiments thereof disclosed herein above can be prepared as Hlostrated and

described in Scheme 1 helow,

i35 Scheme 1
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Treatment of a benzenesulfony! compound of formuls 1-1 where R and R are a5
deseribed in the Summary {or any of the embodiments thereof herein gbove), and X' is
halogen with an aniline for formula 1-2 where R is as described in the Summary {or any of

24 the embodiments thersof herein above), in the pressnce of suitable base, such as DIPEA,
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pyridine, gives a sulfonamido compound of formula 1-3. Reaction between compound 1-3
and a pyrimidine compound of formula 1-4, where X7 is halogen, such as chlorine, bromine,
in the presence of a base, sachas LiHMDS, ander conditions known in the art provides g
sulfonamide compound of formnds 1-8.

Halogenation of compound 1-5 with a suitable halopgenation reagent, such as NBR,
under conditions known in the art, followed by cyclization of the resulting compound 1-6
with a thivamide of fornwla 1-7 where R? is as defined in the Summary {or any of the
embodiments thereof herein above), provides a compownd of formula 1-8. The reaction can
be carried cut in g suitable organic solvent, such as DMA, DMF, at elevated temperature, or
alternatively the reaction can be carried cut 10 the presence of suitable reagents, such as
TFAA, NaHCO: under conditions knows i the art,

Treatment of 8 compound of fornula 1-8 with an amine of formula 1-9 where R is as
defined in the Sommary {or any of the embodiments thereof herein above), provides a
compound of Formuls (). The reaction can be carried out in an organic solvent ander basic
conditions, such as in the presence of DIPEA, CsF| KoCOs, in DMSO or under Buchwald-
type cross-coupling conditions. Typically, Buchwald-type cross-coupling conditions include
a Pd catalyst, a Hgand, and a base, for example a combination of Pd-RuPhos G2, and Ca:U0s,
Compound of formuls 1-%, 1-2, 1-4, 1-7, and 1-9 are either commercially gvailable or they
can be prepared by methods known in the ant and/or in Symthetic Examples below.

Alternatively, compounds of Formula () where BY, R®, R® R*, R®, are defined in the
Sunumary {or any of the embodiments thereof herein above), can be prepared as iHustrated

and described o Scheme 2 below,
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Treatment of compound 1-8 with a suitable thiol or thiol salt, such as sodium
thiomethoxzide, under reaction conditions kaown in the art, provides a methylthio compound
of formula 2-1. Oxidation of compeound 2-1 with 2 suttable oxidant such as Ozone, mUPBA,
provides a methvlsulfonyl compoond of formula 2-2. Treatment of compound 2-2 with an
amine of formula 1-9 where R is as defined in the Summary {or any of the embodiments
thereof herein above}, provides a compound of Formuuda (1), The reaction can be carried out in
an organic solvent under basic conditions, such as in the presence of DIPEA, KallGOs, in s

suitable solvent such a3 DMF, DMS(O.

Campounds of Fornmia (1 where R, BRE RY R® R¥, are defined in the Suramary {or
any of the embodiments thereof herein above}, can also be prepared as ustrated and

described in Scheme 3 below.
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Protection of the amino group in compounds 1-8 with a suitable nitrogen protecting
5 group {PG), such as acetyl, under conditions well known in the art provides a compound of
formula 3-1 which is converted to a compound of formula 3-8 by proceeding analogously as
described in Scheme 1 above. Removal of the amine protecting group PG in 3-8 by treatment
of 3-8 with suitable reagents, such as MaOH, HCL, under conditions well known i the art,
provides corapound of formula 3-6 which is converted 1o a compound of Forraula (I} as
10 described in Scheme | above.

Compounds of Formula (I¥ where RY, R®, R7 R, are defined in the Summary {or any
of the embodiments thereof lierein above) and R® is a heterocyelyvl or bridged heterocvelyl
substitnted as defined in the Sunumary (or any of the embodiments thereof sbove) and is
attached via a pitrogen ring atom, can also be prepared as iHustrated and deseribed in Scheme

15 4 below.
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Cyclization of s compound of formula 1-& with thiousea 4-1 under conditions
analogous as deseribed in Scheme 1 sbove, provides a compound of formula 4-2 which s
5 converted to a compound of formmula 4-8 as descenbed in Scheme 2 above. Compound 4-5 15
converted to & compound of formula 4-6 where X' is a halogen such as chiorine or bromine
under conditions known in the art. For example, compound 4-6 where X is bromo can be
prepaved by weatment of compound 4-8 with tert-butyl nitrite and CuaBry. Treatment of g
compound of formula 4-6 with an amine of formula 4-7 where R® corresponds to heterocyelyl
10 or bridged hetorocyelyl ag defined tn compounds of Formula (1) in the Summary provides a
compound of Formula {1} where RP is heterocyelyl or bridged heterocyclyl as defined in the
Summary. The reaction can be cawied out in an organie solvent under basic conditions, such
as 1 the presence of DIPEA, KoUQOs, in DMSQO at elevated temperatures.
Compounds of Formula (1) can be converted to other corapound of Formula (I by
15 methods well known in the art. For example, compound of Formula (1} where RP ig, for
example, piperazin-1-y1 substituted at the 2°° nitrogen ring atom of the piperazin-1-yi ring

with RY {as defined in the Swpumary) can be as shown below,
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Removal of protecting group, PG such as tert-butyloxycarbonyl, of compound |
{prepared as described in Scheme 4 above) provides a compound of Formula {1} where RY is
hydrogen, which can then be converted to compounds of Formula (1) where RY is other than
hydrogen by miethods well known. For example, a compound of formula (1) where R is
hydrogen can be reacted with alkyl or cveloalkyl ketones under seduction amnination

conditions to give corresponding compounds of Formula (1) where R%is alkyl or oveloalkyl.

Utility

Increasing evidence suggests that over-activated CDE2 leads to abnormal coll ovele
regulation and proliferation in cancer cells. The kinase activity of CDKZ/Cyclin E or
CDE2/Cyclin A complex ts elevated via several mechaniams i human cancers, Cyohn B bag
heen found to be frequently amplified, for example, in wierine cancer, ovarian caneer,
stornach cancer, and breast cancer. In some cancer types, loss-of-function mutations in
FBXW7 or overexpression of USP28, which control the turnover of cyelin E, leads to cvelin
E overexpression and CDK2 activation. Alictnatively, cortain cancer colls express a
hyperactive, truncated form of cyelin E or eyelin A In addition, oyclin A amplification and
overgxpression have also been reported in various cancers such as heparscellular carcinomas,
colorectal and breast cancers. In some wmors, catalvtic activity of CDK2 I8 increased
following loss of the expression or alieration of the location of the endogenous CDK2
inhibitor p27 or p21, or overexpression of SKPZ, # negative regulator of p27. In addition,
CDO25A and CI258, protein phosphatases responsibile for the dephosphorylations that
activate the CDK2Z, are overexpressed in various tumors. These various mechanisms of UDK2
activation have been validated using cancer cells or mouse cancer madels.

Furthermore, CDEZ/cyclin E phosphoryiates oncogenie My¢ to oppose ras-induced

senescence, highlighting the importance of CDK2 in myve/ras-induced morigenests.
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Tnactivation of UDK2 has been shown to be syathetically lethal to mye over-expressiog
cancer cells, 1o aneuploid cancer cells, for example KRAS-mutant lung cancer, CDK2
jalgbition resulted in anaphase catastrophe and apoptosis, Morsover, inhibiting CDK2
effectively induced granulocytic differentiation in AML cell lines and arrested nmor growth
in AML mice models.

CIKZ activation as a result of oyclin E amplification or overexpression has also been
identified as 2 key primary or acquired resistance pathway to tumors freated by CDR4A/G
indibitors of trastuzamab.  Accordingly, compounds of Formula (1) can be used in
combination with CUDK4/6 inhibitors for the treatinent of cancers that become refractory to
CDK4/6 inhibitors.

Thus, compounds Formula (1) a3 described in the frst aspect {or any of the
embodiments thereof herein ahove) or a pharmaceutically acceptable salt thereof, may be
usefid for reating tamors characterized by one or more of overexpression of CDK2,
hyperphosphorylation of CDKZ {Thrl 60, amplification/overexpression of cychin E or cychin
A, RB-deficiency, loss-of-function of mutation in FBXW7 or overexpression of USPZE,
expression of trancated cyclin E or eyclin A, dysregulation of p21 or p27 or overexpression
of SKP2, amplification/overexpression of CDUZ5A ovfand CDC23R, depletion of AMBRAL,
hyperactive MYC/RAS, Aneuplond cancers, CDK4 gndior CDKS inhibitor refractory cancers.

In some embodiments, the canser is ovarian cancer, endometrial cancer, breast cancer
{e.g., triple negative breast cancer), lung cancer {e.g., adenocarcinoma, small cel lung cancer
and/or non-small cell lung carcinomas, parvicellular and/or nen-parviceliular carcinoma,
bronehial carcinema, bronchial sdenoma, andfor pleuropelmonary blastomal, skin cancer
{e.g. melanoma, squamons cell carcinoma, Kaposi sarcoma, andior Merkel cell skin cancer),
bladder cancer, cervical cancer, colorectal cancer cancer of the small ntesting, colon cancer,
rectal cancer, cancer of the anus, gastrie cancer, head and neck cancer (e.g., cancers of the
larvoy, hypopharyax, nasopharynx, oropharynx, lips, and/or mouth), Hiver cancer {e.g.,
hepatacellolar carcinoma, andior cholangiocellnlar carcinoma), prostate cancer, testicular
cancer, wierine cancer, esophageal cancer, gall bladder cancer, pancreatic cancer {e.g.
exocrine pancreatic carcinoma), stomach cancer, thyroid cancer, brain canger, fatlopran tube
cancer, peritoneal cancer, AML, and/or parathyroid cancer. In some embodiments, the cancer
is pvarian cancer. In some such embodiments, the ovarian ¢ancer is characterized by

amplification or overexpression of CONE]Y andior CCNEZ.
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Inother embodiments, the cancer is breast cancer, inchading, e.p., ER-positive/HB-
positive breast cancer, HERZ-negative breast cancer; ER-positive/HR -positive breast cancer,
HER2-positive breast cancer; friple negative breast cancer { TNBCY; or inflanunatory breast
cancer. In some embodiments, the breast cancer is endocrine resistant breast cancer,
trastuzamab resistant breast cancer, or bregst cancer demonstrating primary or acquired
resistance 1o CREK4/CHKS inhibition. In some embodiments, the bregst cancer 13 advanced or
metastatic breast cancer. In some embodiments of cach of the foregoing, the breast cancer i3
characterized by amplification or overexpression of CONEL, CCMEZ, and/or CONAZ,

In addition, compounds of Formula (1) as described in the first aspect (or any of the
embodiments thereof herein sbove) can also be useful in tresting Ewing sarcoma,
osteosarcomg, rhabdomyosarcoma, neyroblastomy, medalloblastorma and AL o pedistic
patients.

Besides cancer, CDK2 upregulation is also iraplicated in swtoimmure diseases 2.z.,
rheumatold arthritis {(RA), systemic lupus erythemstosus (SLE), primary Sjogren’s syndroms
{p55), multiple sclerosis (M8}, Crobn's disease {CD}, pout, uveitis, pemphigus vulgaris, and
sepsis. As such compounds of Formula {1) as described in the Summary as described in the
first aspect {of any of the embodiments thergof herein above) are useful in reating above

autormnune diseases.

Testing
The CDK2 mbibitory activity of the compounds of Feroula (1) can be tested using the

in vitre gssay descenibed in Bislogicsl Exsmple 1 below,

Phanmaceutical Compositions

tn general, the compounds Formuda (1) (unless stated otherwise, reference to
compound/compounds of Formula (1) herein includes any embodiments thereof described
herein above or a phavmaceutically acceptable salt thereof) will be administered in a
therapeutically effective amount by any of the accepted modes of administration for sgenis
that serve similar utilities. Therapeutically effective amounts of compounds Foroula (1) may
range from aboat 0.01 to about 500 mg per kg patient body weight per day, whick can be
administered in single or multiple doses. A suitable dosage level may be from about 0.1 to
about 230 me'ke per dav; about 0.5 o abowt 100 mg'kg per day. A suitable dosage level may

be about 0.01 to about 250 mg'ke per day, sbout (.03 1o about 100 mg/ky per day, or about

- 65 -
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.1 to about 50 mgfkyg per day. Within this rapge the dosage can be about 0.05 1o about 0.5,
about 0.5 1 about 5 or ahout § to about 38 mykg per day. For oral administration, the
compositions can be provided in the forny of tablets contaiming sbout 1.0 to gbout 1000
milligrams of the active ingredient, particularly about 1, 5, 10, 15, 20, 25, 50, 75, 109, 15¢,
200, 230, 300, 400, 500, 600, 750, RO, 800, and 1000 milligrams of the active ingredism,
The acinal smount of the compound Pormuls {13, 1e., the active ingredient, will depend upon
numercus factors such as the severity of the disease to be treated, the age and relative health
of the patient, the potency of the compound being atilized, the route and form of
admnistration, aad other factors,

in general, compounds Formulda (13 will be administered as pharmaceutical
compositions by any one of the followiug routes: oral, systemic {e.g., ransdermal, intranasal
ot by suppostiory), or parenteral fe.g | intramusoudar, inttavenous or suboutaneous}
administration. The preferred manner of adminisivation is oral using a convenient gaily
dosage regimen, which can be adjusied according to the degree of affliction. Compeositions
can take the form of tablets, pills, capsules, semisolids, powders, sustained release
formulations, solutions, suspensions, elixirs, serosols, or any other appropriate compositions.

The chotee of formulation depends on vartons factors sech as the mode of drug
administration {e.g., for oral administration, formulations i the form of tablets, pills or
capsules, inclhuding enteric coated or delayed release tablets, pills or copsules are preferred)
and the bioavailability of the drug substance.

The compositions are comprised of in general, a compound of Formulda (1} in
combination with at least one pharmaceutically acceptable excipient. Acceptable excipients
are generally non-toxic, aid administration, and do not adversely affect the therapeutic benafit
of the compound of Formmula (D). Such sxcipient may be any solid, Houid, semi-solid or, in the
case of an aerosol composition, gaseous excipient that 15 genevally available 1o one of skill in
the art.

Solid pharmacsutical excipients fnclude starch, cellulose, @i, gucose, laciose,
sucrose, gelatin, malt, vice, flour, chalk, silica gel, magneshuom stegrate, sodinm stearate,
glveerol monostearate, sodium chloride, doed skim milk and the like, Liguid and semusolid
excipients may be selected from glyeerol, propylene glycol, water, ethanol and various otls,
including those of petrolewm, antmal, vegetable or synthetic origin, e.g., peanut oil, sovbean
oil, mineral oil, sesame oil, stc. Preferred lquid carriers, particularly for tnjectable solutions,

include water, saling, squeous dextrose, and glyeols,

- 66 -
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The compounds of Formuls (I} may be formulated for parenteral adminisiation by
injection, a.g., by bolus injection or continuous infusion. Formulations for tnjection raay be
presented in unit dosage form, e g, in ampoules or in multi-dose containers, with an added
preservative. The compositions may take such forms as suspensions, solutions or emulsions
in oily or aquecus vehicles, and may contain forpulatory agents such as suspendiag,
stabilizing and/or dispersing agents. The formulations may be presented in unit-dose or mwulti-
dose containers, for example sealed ampoules and vials, and may be stored in powder form or
in a freeze-dried (lvophilized) condition requiring only the addition of the sterile Hquid
carrier, for example, saline or sterile pyrogen-free water, immediately prior o use.
Extemporansous injection solutions and suspensions may be prepared from stertle powders,
granules and tablets of the kind previously deseribed.

Formudations for parenteral administration include aqueous and non-agqueous {oily)
sterife injection solutions of the active compounds which may contain antioxdants, buffers,
bacteriostats and solutes which render the formulation isotonic with the blood of the intended
recipient; and aqueous and nop-aquenus steriie suspensions which may include suspending
agents and thickening agents. Suitable lipophilic solvents or vehicles Include fatty oils such
as sesame oil, or synthetic fatty acid esters, such as ethyl oleate o miglyeenides, or liposomes.
Aqueous injection suspensions may contalin substances which increase the viscosity of the
suspension, such as sodivm carboxymethyl cellulose, sorbitol, or dextran. Optionally, the
suspension may also contain switable stabilizers or agents which increase the solubility of the
compounds to allow for the preparation of highly concentrated soluticns,

In sddition to the formulations described previously, the compounds of Fermula {1}
may also be formulated as a depot preparation. Such long-acting formulations may be
admimstered by implantation (for example suboutaneously or intramuscularlyy or by
intramuscular injection. Thus, for example, the compounds may be formulated with cuitable
polymeric or hydrophobic materials {for example as an smulsion in an accepiable oil) or ion
gachange resing, or as spavingly soloble decvatives, for example, as 4 sparingly soluble sals.

Foy buccal or sublingual adwinistration, the compositions may take the form of
tablets, Inzenges, pastilles, or gels formulated in conventional sanner. Such compositions
may comprise the active ingredient in a Havored basis such as sucrose and acacia or

tragacanth.
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The compounds of Formuls (I} may also be formulated in rectal compositions such as
suppositories of refention enemas, ¢.g., containing conventional suppository bases such as
cocon butter, polyethylene glycol, or other glycerides.

Certain compounds of Formmuda {13 may be administered topically, that is by non-
systemic administration. This inciudes the apphication of & compound of Formula (1}
externally o the epidermis or the buccal cavity and the instillation of such a compound into
the ear, eye gnd nose, such that the compound does not significantly enter the blood sream.
In contrast, systemic administration refers to oral, intravenous, intrageritoneal and
intramuscular administration.

Formulations suitable for topical administration include Hguid or semi-Nauid
preparations suitable for penetration through the skin to the site of inflammation such as gels,
linirents, lotions, creams, oinfments or pastes, and drops suitable for administration 1o the
eye, ear or nose. The active ingredient for topical administration may comprise, for example,
from Q.001% to 10%% w/iw {by weight) of the formulation. In certain embodiments, the active
ingredient may comyprise as much as 10% wiw. In other embodiments, if may comprise less
than 5% wiw. In certain embodireents, the active ingredient may comprise from 2% wiw ©
5% wiw. In other embodiments, it may comprise from 8.1% 10 1% w/w of the formulation.

For adnumstration by inhalation, compounds of Foarmula {1} may be conveniently
delivered from an insufflator, nebulizer pressurized packs or other conventent means of
delivering an aevosol spray. Pressurized packs may comprise a suitable propeliant such as
dichliorodifluoromeshans, richlornfluoromethane, dichlorotetralluoroethane, carbon dioxide
or other suitable gas. In the case of a pressurized aerosol, the dosage unit may be determined
by providing a valve to deliver a metered amount. Alternatively, for admunisiration by
inhalation or insufflation, the compounds of Forrmula (1) may take the form of a dey powder
composition, for example a powder mix of the compound and 2 snitable powder base such as
lactose or starch. The powder composition may be presented in unit dosage form, in for
example, capsules, cartnidoes, gelatin or blister packs from which the powder may be
administered with the aid of an inhalator or insuffator. Other suitable pharmacentical
excipients and thetr formulations are described in Remington’s Pharmaceutical Sciences,
edited by E. W. Martin {Mack Publishing Company, 20th ed., 2000}

The level of the compound of Formula {1} in a formplation can vary within the full
range emploved by those skilled in the art. Typically, the foramlation will contain, ona

weight percent {wt. %) basis, from about 0.01-99.99 wi. % of a compound of Formula (5
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based on the total formulation, with the balance being one or more suitable pharmacentical

excipients. For example, the compound is present at 4 level of about 1-80 wi. %,

Combinations and Combination Therapics

The compounds of Formula (1} may be used in combinatton with one or more other
drugs in the reatiment of diseases or couditions for which compounds of Formula (1) or the
ather drugs may have wtility. Such other drug(s) may be administered, by a route and inan
amount commoenly used therefore, contenyporaneousty or sequentially with 2 coropound of
Formmda {13, When a compound of Formula (1) ts used contenporaneously with one or mere
other drugs, a pharmaceutical composition in unit dosage form containing such other drugs
and the compound of Formula (1} is preferred. However, the combination therapy may also
mchude thevapies iy which the compound of Formula (I} and one or more other drugs are
adwministered on different overlapping schedules. It is also contemplated that when nsed in
combination with one or more other active ingredients, the compounds of Fornuuda (I} and the
other active ingredients may be used m lower doses than when each is used singly.

Accordingly, the pharmaceutical compositions of the present disclosure also include
those that contain oue or more other drugs, i addition 1o a compound of Formula (1},

The above combinations inclode combinations of g compound of Fornuda (1) sot only
with one other drug, but alse with two or more other active drugs. Likewise, a compound of
Formula {1} may be used in combination with other drugs that are used in the prevention,
treatment, conteol, amelioration, or reduction of risk of the diseases or conditions for which a
compound of Formula (13 is useful. Such other drugs may be administered, by a route and in
an amount commonly used therefore, contemposanenusly or sequentially with a compound of
Formula (1), When s compound of Formula {1} 1s used contemporancousty with ons or more
ather drugs, a pharmacentical composition containing such other drugs in addition to the
compound of Formula {1} can be used. Accordingly, the pharmaceutical compesitions of the
present disclosure also include those that also contain one or more other active ingredients, in
addition to a compound of Formula (1) The weight miio of the compound of this disclosmre
to the second active ingredient may be varied and will depend upon the effective dose of cach
ingredient, Genecally, an effective dose of each will be used.

Where the subject {0 need s suffering from or at visk of suffering from cancer, the
subject can be treated with g compound of Formula (1) in any combination with one or more

other anti-cancer agents including bt not fimited to; MAP kinass pathway
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{RANRAFMEE/ERK) inhibitors inchnding but not Himited to0 Vemurafanib (PLXSO32Y,
Dabrafenib, Becorafentb (LGXRI8), TO-B3233, XL-518 {Cas No. 1020872 284, avatlable
from ACC Corp); trametimb, selwmetinib {AZDA44 TR, PDISSISE, PRASOOY,
TAK-T33, plnasertinih, binimetinib, refanetingl, cobimetingb (GDROO8T3), AZDRI3G,
BVDLS23, L4962, Ulivertindb, AMGS18, ARSSS3, and any RAY inhibitors disclosed in
patents WOINI60408363, WOZ016164675, WO20161 68540 WOQROITOISS82,
WO2Z017058728, WO2017058768, WO201 7058702, W20 TOSE80s, WQIOTTOSRRGT,
WO2017058902, WO2017058915, WO2017070256, WO TORTIZ8, WQROIT 100548,
WOIGITIT2978, WOQIBITI01 161, WOR01806451 ﬁg WO2GIB06301T, WO20TIRTIOES,;

CSFIR inhibhers (PLXI397 LY 3022835, et and OSFIR antthodies (IMO054,
RGTISSY

TOF beta receptor kinase inhibitor such as LY 218720%,

BTK inhibitor such as ibrotimb, BCR-ABL inhibitory: Tonatinih {GleoveoR); Intlotinih
bydrochioride; Nilotingh {Tasigna®); Dasatiogh (BMS-345823), Bozutinth (SKIL606);
Ponatinib {AP24534}; Bafetiaib (BNNG408); Daroserih (PHA-TINASE ATRIRZ {CAS

TI33385.83.7), Sarscatinih (AZDOSH), and N2 IS AR {ovelobuiviangng oS-

{rifluorometh yi}»?; ~pyrinmdinyamined, 2,34 tetrabydronaphthalen-l d-imin-Bopli2-
exoathyl-acotamide (PFO3814735, CAS 042987163,

ALK inlubitors: FF-234 1068 (NALKOP ;) orizotinibl) S<chioro-Ne4-{2-

{isopropylsulfonyliphenylI-NI-2-methoxy~4-(8-{d-methylpiper aste-byDpipenidin-i-
yhphenylipyomidine-3 4-dignune; GSKIEIRTOS &) CHI424802] Conttinth (YK ADNAY
TQ-RI13G, TO-B3101 PIK fnhibttors: 4-2-(IH-indweoldy o[- {methvisulfony )
piperazin-i~ viimethyliihionod, 2-dipyrimidin-d-viimorphodine {also known as GDC 841
and described in PCT Publication Nos, WO 00036082 and WO 08033

30y, 2-methyl2-{4-
[3omethyl2-oxo-8~ umolin3«v1}-2 3-dibydrommidazolt, S-¢qunaiinlviphenyl jpropio~
nitvile {alse known gs BEZ 235 or NVP-BEZ 235, and described tn PCT Pableation No. WO
1 228086);

Yascular Endothelial Growth Factor (VEGE) receptor inhibiors: Bevacizonab (sold
under the wademark Avastin® by Genentech/Boche), axitinih, (Nemethyl 23 (ERE
pyridin-2-vletheny - iHandazol-6-yHsulfanyl benzamide, also known ag AGOIITIE, and
desoribed in FCT Publication No. WO 0100236, Brivanit Alaninste (SR M-S
fheoro-2-methyhHindol Sovloxy)-Sanethyiperrolel 2 112 dhraetedovlonyipropan-2-yis

-zmanopropancate, also known as BMSE-§82664), motesanib (N2 J-dihydre-3 3-dimethyl-

(N
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H-indol-6-v1-2-{{4- pyridinyimethy Daming]-3-pyridinecarboxamide, and described in PCT
Publication No. WO 02/006470), pasireotide (also known as SOM239, and deseribed tn PCT
Publication No. W3 02/010192), sorafenib {sold under the tradename Nexavar®); AL-2846
MET inhibitor such as foretingh, carbozantinib, or erizotinib:

FLT3 irdhibitors - sunitinib malate (sold under the wadename Sutemt® by Piizer);
PRCAI2 {midostauring; tanutinib, sorafenib, lestaurtinib, KW-2449, guizariinib (20228} and
crenolanib;

Epidermal growth factor receptor {EGFR) inhibitors: Gefitnib (sold under the
tradename iressa®}, N+ 4-{{3-chloro-4-fluorophenylamino 74 {38 tetrabydro~ 3-
furanyloxy]-6- quinazolinyi}-4{ dimethylamine-2-butenamide, sold under the tradename
Tovok® by Boehringer Ingelheim}, cetuximab (sold under the tradename Erbiaux® by
Bristob-Myers Squibb), pantturmuamab {sold vader the vadenanse Vectibix® by Amgen};

HERZ receptor inhibitors: Trastezomab (sold under the wwademark Herceptin® by
Genentech/Roche), neratinib {also known as HKI-272, (2B RN 4-[{3-chioro-4-[{pyridin-2-
yhmethoxyphenyllamino}-3-cyann-7T-ethoxyquinolin-6-ylj-4-{dimethyvlamionbut-2-
ditosyiate (sold ander the trademark Tykerb® by GlaxeSmithKline); Trastuzumab emtansine
{in the Linited States, ado- trastuzumab envansing, wade name Kadeyla) - an antibody-dray
conjugate consisting of the monoclonal antibody tastuzomab (Herceptin} linked to the
cytotoxic agent mertansine (DM,

HER dimesization inhibitors: Pertuzumab (sold under the trademark Cmnitarg®, by
Genentechl,

CD20 amibodies: Rituximab (sold under the trademarks Rioxan® and MabThera® by
Genentech/Roche), tositumomab (sold under the wademarks Bexxar® by GlaxoSouthKlne),
ofatunumab (sold under the trademark Arzerra® by GlaxoSmithKline);

Tyrosine kinase inhibitors: Exlotinib hydrochinride (sold under the rademark
Tarceva® by Genentech/Roche), Lintfanib (N-4-(F-amino-TH-indazol-4-ylpheny I-N-(2-
fluore-5- methyiphenyllures, alse known as ABT-869, available from Genentech), sunitinih
matate {sold under the tradensine Suteni® by Pfizer), bosutinib {4-{(2 4-dichlore-5-
methoxyphenyhamine}-8- methoxy-7-[3-{(4-methyipiperazin-l-vlipropoxylguinoline-3-
carbonitrile, also known g3 SKI-606, and described in US Patent No. 6,780,996}, dasatinib

{sold under the tradename Sprycel® by Bristol-Myers Squibly), armala (also known as

3
v
¢



1g

15

b
L

30

WO 2023/192801 PCT/US2023/064895

pazopsanib, sold under the tradename Votrient® by GlaxeSmithKline), imsiinit and imatinib
mesylate (sold under the tradenames Gilver® and Gleevec® by Movantis);

DNA Synthesis inlabitors: Capeciiabine {sold under the trademark Xeloda® by
Rache}, gemcitabine hvdrochioride (sold under the trademark Gemzar® by Bl Lilly and
Cormpany), nelarabine {({ZR3S AR SR}-2-(2-amino-G-methoxy-porin-8-y1)-5-
thydroxymethylioxolane-3,4- diol, sold snder the radenames Arranon® and Atriance® by
GlaxoSmithKliney;

Antineoplastic agents: oxaliplatin (sold under the wadename Elozatin® gy Sanofi-
Aventis and described 1n US Patent No., 4,189,846);

Human Granuloecyte colony-stimulating factor {G-C8F) modulators: Filgrastin: (sold
under the tradename Neupogen® by Amgen);

Immunomodulators: Afutuzumab (available from Roche®), pegfilorastiny {sold under
the radename Neulasta® by Amgen), lenalidomide {also known as CC-5013, sold under the
tradename Revlimid®), thalidomide {sold under the tradename Thalomid®y,

CDA4G inhibitors: Dacetyzurnab (also known as SGN-40 or huS2Cs, available from
Seattle Genetics, Inc); Pro-apoptotic receptor agonists {PARAs): Dulanermin (slso koowa as
AMIG-951, available from Amgen/Geneniechy;

Hedgehog antagonsts: 2-chloro-N-{4-chiore-3-(2-pyridinyDiphenyl]-4-
{methyisulfonyl}- benzamide (also known as GDC-0449, and described in PCT Publication
No. WO 06/028038);

Phospholipase A2 inhibitors: Anagrelide {sokd under the radename Agrylin®;

BCL-2 inhibitors: 4-{4-{[2<{4-chlorophenvl)-§ S-dimethyl-t-cvclobexen-l-vlimethyl-
{~piperazinyl -N-[[4-{[(IR)-3~{4-morpholinyl)--{{ phenyithio imethylipropyljamine}-3-
[{trifluoramethylisulfonyliphenyiisulfonvilbenzamide (also known as ABT-263 and
described in PCT Publication Mo, WO 09/155386),

MCI-1 inhibitors; MIKG6S, 864315, AMG 397, and AZDIS991;

Aromatase inhibitors: Exemestane {sold vinder the traderadk Aromasin® by Pfizer),
letroxole (sold under the tradename Femara® by Novartis), anastrozole (sold under the
tradename Arimidex®);

Topoisemerase | mhibitors: Irinotecan {sold under the trademark Caraptosar® by
Pfizer}, topotecan hydrochloride {sold under the fradename Hycantin® by

GlaxobmithKline);

E
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Topoisomerase {1 inhibitors: etoposide {also known a3 VP- 16 and Fioposide
phosphate, sold under the tradenames Toposar®, VePesid® and EtopophosR), tenipogide
{also known as YM-Z26, sold under the tradename Vumon®};

myTOR inhibitors: Temsirolimus {sold under the tradename Torisel® by Pizer),
ridaforolinms {formally known as deferolimus, (1R 2R 45-4-{{ZR})-2-

(IR, 95, 125 ISRIGE, 18R, IOR 2R, 238 24F 26F 282 305 325 35R 11, 1 B-dibydroxy-19,30-
dimethoxe-15,17,21,23, 29,35 hexamethyi-2,3, 10,14, 20-pentaozo-1 | 36-dioxa-4-
gratricyelol30.3.1.0 47 9 Thexatriaconta-16,24,26,28etvaen~ 1 2-yUpropyl -2~
methoxvevelohexyl dimethyiphosphinate, also knowr as AP23573 and MK8669, and
described in PCT Pablication No. WO 03/064383), evernlimous {sold under the tradenams
Afinitor® by Novartis)

Proteasome inhibitor such a5 carfilzomib, MLNGTQE, delsnvonub, or bortezomily

BET inhibitors such as INCRU34329, OTX015, and CPL-061(;

LSD1 inhibitors such as GSK2979552, and INCBOSRET2,

HIF-2a inhibitors such as PT2977 and PT2383,

Osteoclastic bone resorption inhibitors: hydroxy-2-imidazol-1-yl-phosphonoethyl)
phosphonic acid monohydrate (sold under the tradename Zometa® by Novariss), CD33
Antibody Drug Conjugates: Gemtuzumab ozogamicin {sold under the tradepame Mylotarg®
by PHzer/Wyeth);

D22 Argibody Dirag Conjugates: Inotuzumab ozogamicia {alse referred to as CMC-
544 and WAY 207294, available from Hangzhou Sage Chemical Co., Lid ),

CD26 Antibody Drug Conjugates) Thritumaomiah Huxetan {sold under the wadename
Fevalin®Y,

Somatostain analogs: octrentide (also known as octreotide acetate, sold under the
tradenames Sandostatin® and Sandostatin LARRY,

Syunthetic Interfeukin- 11 (JL-11) oprelvekin {sold under the tradename Newmega®
by Pfleer/Wyeth),

Syathetic erythropoietin: Darbepoetin sifa (sold under the wadename Aranesp® by
Amgen);

Receptor Activator for Nuclear Factor ¢ B (RANK) inhibitors: Denosumab {sold
under the fradename Prolial® by Amgen);

Thrombopoietin mimetic peptibodies: Romiplostim (seld under the tadename

Nplate® by Aragen;

~n}
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Cell growth stimulstors: Palifermin (sold under the wadename Kepivance® by
Amgen),

Anti-Insulin-like Growth Factor-1 receptor (JGP-1R} sntibodies: Figituwmunab {also
known ag CP-751,871, available from ACC Corp), robatwmumab (CAS No. 934235-44-6);

Anti-CS1 antibodies; Elotuzumab {Holuca3, CAS No. 815296-06-3);

CI382 antibodies: Alemtuzumab (3odd under the tradename Campath®);

Histone deacetylase inhibitors (HDM): Voninostat (sold under the tradename Zobnza®
by Merck};

Alkylating agents: Temozolomide (sold under the tradenames Temodar® and
Temodal® by Schering-Plough/Merck), dactinomycin (alse koown a8 actineraycin-D and
sold under the tradename Cosmegen®), melphalan (also known as L-PAM, L-sarcolysin, and
phenylalanine mustard, sold under the radename Alkeran®), slrstamine {also known as
hesamethylmelamine (MMM}, sold under the tadename Hexalen®), carmustine {sold ander
the tradename BICNUE), bendamustine (sold under the tradename Treanda®], busulfan {sold
under the tradenaines Busulfex® and Myleran®), carboplatin (sold under the tradename
Paraplatin®}, lomustine {also known as COUNU, sold under the tradename CeeNUS),
cisplatin {also known as CDDP, sold under the tradenames Platinol® and Platinol®-A0Q),
chlorambuci! (sold under the radename Leokeran®), cyclophosphamide (sold under the
tradenames Cytoxan® and Neosar®), dacarbazine (also known as DTIC, DIC and tmidazole
carboxaraide, sold under the tradename DTIC-Dome®), slivetamine {also known as
hexamethylmelamine {HMM) sold under the tradename Hexalen®), ifosfamide {sold under
the tradensme Hex®), procarbazine (sold under the radename Mamiane®), mechlorethamine
{also known as nitrogen mustard, mustine and wmechloroethamine hydrochioride, sold under
the tradename Mustargen®), sireptozocin {sold under the tradenams Zanosar®), thioteps
{also known as thiophosphoamide, TESPA and TSPA, sold under the tradename Thioplex®,

Biologic response modifiers: bacillus calmette-guerin {sold under the tradenames
theraCys® and TICER BCG), denileukin diftitox (sold under the tradenams Qutak@y;

Anti-tpmor antibiotics: dexorubicin {sold under the tradenames Addamycin® and
Rubex®), bleomyciy (sold under the tradename lenoxane®), daunorubicin (alss known a8
daverubicin hydrochloride, daunomyein, and rubidomycin hydrochloride, sold under the
tradename Cerubidine®), daunorubicin Hposomal {daunorubicin citrate liposome, sold under
the tradename DaunoXome®), mitoxantrone (also known as DHAD, sold under the

tradengme Novantrone®), epirubicin (sold under the tradename Ellence™), idarubicin (sold
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wrder the radenames Idamyein®, Iannyein PESE), mitomyein € {sold under the tradenames
Mutameoin®),

Antimicrotpbule sgenty, Bstramusting {sold puder the tradename Emoyl®y

Cathepsin K inhibitors: Odanacatib {also known as MES0823, Ny
svancevelopropyi-d-Hooro-N2-{ { 1 §3-2.2 2-wiffuore- {$-{methyisulfonylibiphenyl-4-

yHethyl-L-leucinamide, available from Lanzhoun Chon Chemicsls, ACC Corp., and
ChenteTek, and described in POT Publication ao. WO 03073836y
Epothilone B analogy: Ixabepilone {sold vader the tradenams Lxempra® by Bastel
Myers Squibb);

e
N

Heat Shock Protetn (HSP) inkibitors: Tanespimyoin (M T-alblaming- 17
3 \ X

demethoxygslidanamyein, also known g8 KOS-053 and 17480, available from SIGMA, and
described in US Patent No. 4,261,989), KVPHSPSQ, ALTY922, A

BPrebio 0932, KW-2478, X188, ONF2024, TAS-11¢;

TpoR agonnsis: Elrombopag {sold under the radenanes Promacta®d and Revolade
by GlaxeSmithKhiney;

Angimitotic agents: Docetaxel (sold under the tradename Taxoters® by Nanofi-
Aventis);

Adrenal steroid mhibitors: aminoglutethiteide (sold nnder the radename Crtadren®y,

Anti-androgens: Nilutamide (sold under the tradenarses Nilandron® and
Arandron®), bicalutamide (sold under tradename Casodex®), fhinamide (sold under the
tradename Fulegin™)

Aundrogens: Fluoxymasierone (sold under the tadoname HalotestinRY;

CDK {CDK1, CDK2, CDK3, CDKS, CORT, CORE, CDES, CDRUAL, or CIK 16}

whubitors inchiding but not lundted o Alvocidib (pap-CDK inhibitor, also knowag
flovopirdol or HMRA127S, 2-(2-chiorophenylpd, -dilipdrony-8-{¢ 3&4}?{}»3»&};&&?{@»%
methybd-piperidinyli-4-chromenone, and described in US Patent No. 5,621,002,

CRRA/G inhubitors inchading bat et Tunited to pabocinhib, stbociclily, shemaciclih,
and Trilacichb;

CDKS ihibtiors inchuding but not Bmited to AZD 45373 PIT600, ATTIINM, TH
1287 CDE24M446 inhibitor such as PF-U68TI6D0;

el diviston cyele 28A €CDOSA) inhibitors such as 2-Camercaptosthano-3-

methybd d-naphthogquinene, 1L Siphenei]dopel i3 dbis{{hydrosvethiv))

L

N

pyrrote-2, S-dione (P20}, 2402, S-diffucuropheny D6 -Orathind 3 Tmethyld Tediogo-

-7
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4, 7-dihydrobenzofdi~thiazol-5-yDamino)propy aminopropyDanioo bevzo[dioxazole-4,7-
dione (IRC 083864}, or Z-methoxyestadicl, or g pharmaceutically sccepable salt thereof;

SHP-2 inhibitor such as TNO15S;

MEMZMDMX, MDM2/p33 andior MDMX/p53 modulators;

Gonadatropin-releasing hormone {GnRH) receptor agonists: Leuprolide or leupralide
acetate {sold under the tradenames Viadure® by Bayer AG, Bligard® by Sanofi-Aventis and
Lupron® by Abbott Lab);

Taxane ant-neoplastic sgents: Cabazitaxel (Fhydroay-7,10 ~dimethoxy-8-ox0-5,20-
epoxyiaz-l ene-2a.4, 1 3a-irivl-d-acetate-2-benzoate-13-[{ 2R 38}-3-] {{tert-butoxy)carbonyi -
aming}-2-hydroxy-3-phenyipropancate), larotexel ({20,385 40, 58,70, 108, 1 3034, 10~
hisfacetyloxy =131 (2R, 35)3- [{tert-butoxyearbonyl) amino - 2-dydroxy-3-
phenyipropanoyl} -oxyyls bydroxy-%-ox0-5 20-epoxy-7, 1 %-cvclotax-f l-en-2-vl benzoate);

SHTa receptor agonists: Xaliproden {also known ay SR37746, 1H{2-(2-
naphthyDethyl -4 3-{irifluoromethyliphenyl]-1, 2.3, 6-etrahydropyridine, and described in US
Patent No. 5,266, 573); HPC vaccines: Cervarix® sold by GlaxoSmithKline, Gardasil® sold
by Merck; Iron Chelating agents: Deferasinox (sold under the tradename Exjade® by
MNowvariis);

Anti-metabolites: Claribine (2-chiorodeoxvadenosine, sold under the tradenams
leustatin®), 3-flnorouracil (sold under the tradename Admail®), 6-thioguanine (sold unde
the tradename Porinethol®), pemetrexed {sold under the wadename Alimta®), eytarabine
{also known as arabinosyleviosine {Ara-C'), sold under the wadename Cytosar-UR),
cytarabine hposomal (also known as Liposomal 8-, sold under the tradenarie
DepnCyt™), decitabine (sold under the wadename Dacogen®), bydroxyurea (sold under the
tradenames Hydrea®, Droxig™ and Mylocel™), fludarabine (sold under the tradenams
Fludars®}, floxuridine (sold under the tradensme FUDRE), cladribine (also known a8 2~
chlorndenxyadenosine (2-CdA) sold under the tradename Leustatin™, methotrexate {also
known as amethopterin, methotrexate sodinm (MTX), sold under the teadenames
Rbewmatrex® and Trexall™), pentostatin {sold under the tradename Nipent®);

Bisphosphonates: Parmidronate {sold under the iradename Aredia®), zoledronic acid
{sold under the tradename Zomeia®); Demethylating agents: S-azacitidine {sold under the
tradename Vidaza®), decitabine {sold under the tradename Dacogen®,

Plant Alkaloids: Paclitaxel protein-bound (sold under the tradename Abraxane®),

vinblastine {also known as vinblastine sulfiie, vincaleukoblastine and VLB, sold under the

v
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tradenames Alkaban-ACRR and Velban®), vincristine {slso known as vincristine sulfate,
LOR, and VOR, sold under the tradenames Oncovin® and Vincasar PHRR), vinorelbine {sald
vnder the fradename Navelbine®), paclitaxel {sold under the tradenarmes Taxol and Onxalt™y,

Retinoids: Alitretingin {30ld under the tradename Panretin®), tratinoin {allrans
retingic acid, also known as ATRA, sold under the iradenams Vesanokd®), Isciratinoin (13-
¢is~setingic acid, sold under the tradenames Accutane®, Anmmesteem®, Clargvis®, Clarus®,
Diecutan®, Isotane®, Irotech®, Oratane®, Isoirei®, and Sotret®), bexarotens (sold wnder the
tradename Targretin®);

Glucocorticosteroids: Hydrocortisane {also known ag cortisone, hydrocortisone
sedium succinate, hvdrocortisone sodinm phosphate, and sold under the adenames Ala-
Cort®, Hydrocortisoune Phosphate, Solu-Contef®, Hydrocost Acetate® and Lanacon®),
dexamethazone (85 SR 108, U 135,145  16R 17RO flunrs-11 1 T-dihvdroxy-17-(2-
hydroxyacety)-19, 13 18- trimethyl-6,7 89,10, 11,12,13 14,15, 16,1 7-dodecabydra-3H-
cyclopentalalphenanthren-3-one), preduisolone {sold under the tradenames Delta-Cortel®,
Orapred®, Pediapred® and Prelone®), prednisone {sold under the wadenames Deltasone'®,
Liquid Red®, Meticorten® and Orasone®), methyiprednisolone (also known as 6-
Methylpredmsolone, Methylprednisolone Acetate, Methylprednisolone Sodium Suconate,
sold under the tradenames Duralone®, Medralone®, Medrol®, M-Prednisol® and Solu-
Medrol®};

Cvtokines: interleukin-2 {also known as aldesleukin and 1L-2, sold under the
tradename Proleukin®), interlenkin-11 (also known as oprevelkin, sold under the radename
Neuwmega®}, alpha interferon alfa (also known as TFN-slpha, sold under the tradepames
Tatron® A, and Roferon-ARY; Estrogen receptor downregulators: Fulvestrant (sold under the
tradename Faslodex®y;

Anti~estrogens: tamoxifen (sold under the tradename Novaldex®); Toremitene (sold
under the tradename Fareston®);

Selective estrogen recepior modulators (SERMe): Raloxifene (sold under the
tradename Bvista®);

Leutinizing hormone releasing hormone (LHRH) agonists: Goserelin (sold under the
tradename Zoladex®}, Progesterones: megestrol {alse known as megesirol acetate, sold snder

the tradename Megace®),

-}
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Miscellaneous cytotoxic agents: Arsenic trioxide {sold under the tradename
Trisenox®), asparaginase {also known as L-asparaginase, Erwinig L-asparaginase, sold under
the tradesames Elspar® and Kidrolase®);

One or more immune checkpoint inhibitors CD27, (D28, CD40, CDI22, CN9s,
CD73, CDA9, CD47, QX40, GITR, CSFIR, JAK, PI3K delta, PI3K ganuna, TAM kinase,
arginase, T137 (also known as 4-1BB}, ICOS, A2AR, AZBR, HIF-2e, B7-H3, B7-H4,
BTLA, CTLA-4, LAGSE, TIM3, VISTA, CD96, TIGIT, PD-1, PD-L{ and PD-L2. In some
embodiments, the immune checkpoint molecule is 2 stimulaiory checkpoint molecule
selected from D27, CD2ZR, CD40, ICOS, OX40, GITR, CD137 and STING. In some
smibodiments, the immune checkpoint moleculs s an inhibitory checkpeoint nwdecule selected
frovs B7-H3, B7-H4, BTLA, CTLA~, IDO, TDO, Arginase, KIR, LAGS, P, TIM3,
096, THHT and VIRTA. In some embodiments, the compounds provided heretn can be
used i combination with one or more agents selected from KIR inhibitors, TIGIT inhibiiors,
LAIRY inhibitors, CD160 mhibitors, 284 inhibitors and TGFR beta inhibitors,

in some embodiments, the inhibitor of an immune checkpoint molecule is an inhibitor
of PD-1, e.g., an anti-PD-1 monoclonal antibody. In some embodiments, the anti-PD-1
monocional antibody 15 nivolumab, pembrolizomab (also known as ME-3475), pidilizumab,
SHR-1210, PDROG], or AMP-224. In some embodiments, the anti-PD-1 monoclonal
antibody is nivolumab, or pembrolizumab or PDROO]. In some embodiments, the gnii-PDH
antibody is pembrolizumab,

in some embodiments, the inhibitor of an immune checkpoint molecule is an inhibitor
of PD-L, e.g., an anti-PD-L1 monoclonal ansibody. In some smbodiments, the anti-PD-L1
maonocional antibody is BMS-935530, MEDI4736, MPDL328CA (also known as R{7448),
or MSBOOIOTIEC, In some embodiments, the anti-PD-L1 monocional antibody is
MPDL3ZE0A {atezolizumab) or MEDI4736 {durvalumab).

In some embodiments, the inhibitor of an immune checkpoint molecule is an inhibitor
of CTLA, eg, an anti-CTLAAE antibody. In some embodiments, the anti-CTLA4 antibody
1 ipilimomab or tremelimomab. In some embodiments, the inkibitor of an immune
checkpoint molecule 1s an nhibitor of LAGS, g, an anti-LAGI antibody, In some
embodiments, the anti-LAGS antibody is BMS-9R6016 or LAGS2S. In some embodiments,
the inhibitor of an immune checkpoint molecule is an inhibior of GITR, e.g., an anti-GITR
ansthady . In some embodiments, the anti-GITR antibody 18 TRXSI8 ¢r, MEK-3166,

INCAGNOI876 or MK-1248. In some embodiments, the inhibitor of an inmune checkpoint

-~}
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molecule is an inhibitor of OX40, ¢.g., an anii-0X40 antibody or OX40L fusion protein. In
some cmbodiments, the anti~-OX40 amibody is MEDIOS6Z o, INCAGNGINS,
GSK2831781, GSK-3174998, MOXR-0516, PR-O4518600 or LAGS23. {n some
embodiments, the (XX40L fusion protein is MEDI&3I&I.

Compounds of Formula (I} can alse be used 1o increase or enhance an mmune
response, inchuding incressing the nmmune response o an antigen; 1o Improve immunization,
incloding increasing vaccine efficacy; and 1o increase inflammation. In some embodiments,
the compounds of Formuala {1} can be sned 1o enhance the immune response 1o vaccings
including, but not Himited, Listeria vaccines, oncolytic viral vaccines, and cancer vaceings
such as GVAXE (granulocyte-macrophage colony-stimulating factor (GM-CF) gene-
transfected tumor cell vaccing). Anti-cancer vaccines inchuide dendritic cells, synthetic
peptides, DINA vaccines and recombinant viruses. Qther immune-modulatory agents also
include those that block tnamune cell migration such as antagonists to chemokine receptors,
including CCRZ and CUR4; Sting agonists and Toll receptor agonists.

Other gnti-cancer agents also include those that avgment the niune system such as
adjuvants or adoptive T cell ansfer. Compounds of this application may be effective in
combination with CAR (Chimeric antigen recepton) T cell treatment as a booster for T cell
aotivation.

A compound of Formela (1) can also be used in combination with the following
adjunct therapies: anti-nausen drugs: NK-1 receptor sntagonists: Casopitant {sold onder the
tradenames Rezonic® and Xunrisa® by GlaxeSmithKime}, and

Cytoprotective ggents: Amifostine {sold uader the radename EthyolR), lencovorin

{also koown as calciom beucovorin, eltrovorn Tactor and folinie acid).

Synthetic Examples
The following preparations of intermediates and compounds of Formula (1} are given
o enable those skilled in the art to more clearly understand and to practice the prosent
disclosure. They should not be considered as limiting the scope of the disclosure, but meredy

as being Huostrative and representative thereof.

Intermediate 1

Synthests of (3aR Ss.fab)-S-amnohexabydro- 1 H-cyclopentafc]thiophene 2 2-divxide

¥
]
&
¢
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Step 1! Dimethyl 4-oxocyclopentane-1 2-dicarboxyiate

Q

i I
< ",
MO~ )M i S )
“O ,.j’ [ )

SOCH {714 g, 60.00 munol, 2.00 oq} was added dropwise at room temperature to a
selution of 4-oxocycinpentane-1,2-diarboxyiic acid {5.16 g, 30.00 namol, 1.00 e} in MeOH
{100.0 mL). The mixture was heated to 70 °C for 16 b and then concentrated. The residue was
digsobved in FtOAc, washed with HoD and brine. The organic layer was dried over NaxS0,
filtered and concentrated to obtain the title compound as colorless ol

Step 3 Dimethyl | 4-dioxaspivo{4.4]nonane-7 B-dicarboxylate

Y
9 N
/‘!L\ >f e
\ 4; Iy ;
e ).““,-‘
U ", P N
;Qm(f\ ;}‘O adln ! b O\
A [o2 «

A solution of dimethy! 4-oxocycinpentane-1 2-dicarboxyiate (4.70 g, 23.50 munal,
100 eq), ethane-1,2-diot {1.75 g, 2820 mumol, 1.20 eg) and TsOH -H0 (200 myg, cat) in
toluene (100.0 mL) was heated o 140 °C for 16 h with Dean-Stark apparatus. Then the
mixture was concentrated and purified with silica gel column chromatography (PE/EQAc =
5:1) to obtain the title compound as colorless oill

Step 3 1,4-Dioxaspiro]4 4nonane-7 B-diyl dimethano!

F \X );»--a,"
o0 ol
AN, ?/,x\
S Py &
Dwd HO~" Negu
Ve % & kN
[SI

A solotion of LIATH (090 may, 1820 mmol, 1.20 eg) in THF (20.0 mL) was cooled
to 89, dimethy] 1 4-dioxaspiro[4.4]nonane-7 S-dicarboxyiate (3.70 g, 1520 mmol, .00 eq)
in THF (3.0 L) was added dropwise at 0 °C. The mixture was allowed o stir gt 0°C for |
hour before it wag quenched with 0. The mixture was filsered, and the filter cake was
washed with MeQH. The filirate was combined and concentrated to obtain the title compound
as vellow oil.

Step 47 1,4-Dioxaspiro{4 4]nonane-7, B-divibia(methylene) dimethanesultonate
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TEA (B.06 g, 79.80 mmol, 6.00 eq) was added to a solution of 1 4~
dioxaspire{4.4Inonane-7 R-diyidimethanol {2.50 g, 13.30 numol, 1.00 eq) in DOCM (30 mlL} ,
followed by addition of MsCl {455 g, 39 00 mmed, 3.00 eq) dropwise at room emperatare,
The mixiure was stitred 8t room temperature for 3 h befors # was poured omto e, The
nxixture was extracted with DOM. The organic layer was combined and concentrated to
obtain the title compound as vellow oil.

Step 5 (3aR, 6a8)-tetrahydro-1H, 3H-spiro{cyclopentalcjthiophene-8 2'-{1 3]dioxolane]

3. & a0
, ~
<, , 9
L —— 2
oen FETS S S
Y S SV N PP ( ’g

Naa8 (907 mg, 11.60 mmol, 1.00 eq) was added 1o a solution of 1.4-cioxaspiro-
[4.4}oonane-7 8-divibis(racthyiene) dimethanesulfonate (4.00 g, 11,60 munol, 1.00 eg) in
EtOH (30.0 mL} at room temperature. The mixture was heated to 60 °C for 16 hunder Ny
atmosphere before 1t was poured into water. The mixture was extracted with EtOAc. The
organic layers were combined, washed with bring, dried over NaxSy, concentrated and
purified with silica gel column chromatography (PE/EOAC = 10:1) to obtain the tide
compound as white solid.

Step & (3aR, 628 Metrahydro-1H-cyclopentalc thiophen-3( 3 -one

Y o
S ®
et W
(Y\S } S

2 M HC aq. solution {5.0 ml) was added to & mixture of {3aR 6a8 ietrabydro-
FH 3H-spirofeyelopentalclthiophene-53 2'-{ 1 31dioxolane] {7530 myg, 4.03 munel, 1.00eq) in
acetone (5.0 mL}. The puxture was stirred at room temperature for 16 b, diluted with HzQ.
The mixture was extracted with EtQAc and the orpanic layers were combined, washed with
sat, NaHCOys ag. solution and brine, diied with Was5CY, filtered and concentrated. The
regidue was purified with silica gel column chromatography (PE/EHAe = 101} to obtain the
title vompound as vellow solid,

Step 7: (3aR,5r,6a5}-hexahydro- 1 H-oyvelopenta e fthiophen-5-ol

- &1 -
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A solation of (3aR, 643 Hetrahydro-1THecyelopenta] ¢ Jthiophen-SCOH bone {400 my,
2.81 mumol, 1.00 eq) i MeOH {10.0 mL) was added NaBH4 {321 mg, 8.45 mmol, 3.00 eg)
portion-wise. The mixture was stirred at room remperature for 3 b, difuted with H(,
& extracted with EtOAc. The organic layer was combined, washed with brine, dried with
S0y, fltered and concentrated 1o obtain the title compound as yellow oil,

Step 8: (3aR, Sr SaSi-hexnhydro-TH-cyclopeniafclthiopben-3-y1 methanesulfonate

O O
{ f-\‘? \/A\
Hn}rTH R L
7 ;J :S
{\S; ”\S/

TEA (340 mg, .33 mmol, 3,00 eq) was added to a solotion of (3aR 51,025)-

16 hexahydro-1Hecyclopentalclthiophen<S-ol (400 mg, 2.78 mmol, 1.00 eq) 10 DUM (10.0 ml)
followed by addition of BMsCl (380 mg, 3.33 mmeol, 1.20 eq) dropwise at room temperature.
The mixture was stirred 3 b before 1t was poured Into water (10.0 mL), and the mixture was
extracted with DOM | The organic lavers were combined, washed with brine, dried with
NazSOu, filtered, and concentrated to obtain the title compound as vellow oil,

15 Step 2: (3aR Ss,885-hexahydro-1 H-cyclopentalcjthiophen-S-amine

OMs N P,

A N Py
H-—#«TH H"E"‘é—H H i—w
o

5 8"
WaMs (358 mg, 540 munol, 2.00 eq) was added to & solution of (3aR Sr 628 )

-,

hexahydro-1H-cyclopentale jthiophen-3-vl methanesuifonate {800 mg, 270 mmel, 100 eq) in
DMF {6 mL). The mixture was hested t0 60 °C 16 b under Ny tmosphere, then it was diluted
20 with Et0Ac and H2(3. The organic lavers were combined, concentrated. The residue was
diluted with NH: in MeOH (7 M, 10 mL), followed by addition of PA/C (10%, 120 mg, 0.2
WA The mixture was stivred at room tewperatine 16 b under Hy atmosphere before i was
filtered and concerntrated. The residue was purified by silica gel column chromatography

{DOM/MeOH = 1421} to obtain the title compound tas yellow oil.
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Step 1O tent-Butyl {(3aR, 55,6052, 2-dioxidohexahydro-1 Hroyclopentalclthiophen-S-vi)-

carbamate
NH, pny- 08 HyBeC
p N )
“; ; b )Jl'
Hopdntd H.% et H'T}—-E-H
8 Sy 075%

{Boch (O {685 mg, 3.15 numel, 1.50 eq) was added to a solution of {3aR 35.6a8)-
hexahvdro~-1H-evclopentaiciihiophen-S-armine (300 mp, 2. 10 mmeol, 100 eq) i THF {100
mi.} dropwise. The mixture was stivred a8 room temperature 2 b before it was diluted with
HaO and exwacted with EtOAc. The organic lavers were conbined, washed with brine, and
concentrated under reduced pressure. The residue was digsolved i THF/H2O (401, 10 mL),
followed by addition of oxone (2.58 g, 4.20 munoel, 2.00 aq}. The muxture was stitved &t room
temperature 16 h before it was diluted with HzO and extracted with EiQA¢ | The organic
fayers were combined, concentrated and purified by silica gel column chromatograghy
{(PEEOAC = 10:1) 1o obtain the title compound as yvellow solid.

Step 11: {3aR,55.6a8)-S-aminchexahydro- 1 H-cyolopenta[cithiophene 2,2-dioxide

HN.&DC NH2
¢ R
et H ~H
A S
~ / R
5% oS

HCHin MeQH (4 M, 5.8 mL) was added w tert-butyl {{3aR 55,6a5)-2,2-
dinsidohexahydro- 1 H-evclopentaiclthiophen-S-ylicarbamate (45 mg, 1.64 mmol, 1.00 eq)
at room temperatare. After stirring for 3 b, the mixtore was concentrated. The residne was
suspended in DOM, followed by addition of ag. NaH{T(:, The mixture was stirred at room
temperature | h, then 1towas filtered. The layers were separated, and the organic layer was

concentrated to obtain the title compound.

Intermediate 2

Svathesis of (1R, 38,65)-6-amino-3-thiabicyclo[3.1.0lbexane 3,3-dioxide
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Step 1; Ethyl (1R, 38 6r)-3-thiabicyclo[3. 1 Ohexane-6-carboxylate 3 3~-dioxide and ethyl

{1R, 58 Gsp-3-thisbicyelo{3. 1. Hhexane-G-carhoxyiate 3 3-dioxide

o AT, e ig'} <0 H b
=N i S i 3 /\\Si-‘t
é, Ew: H § H H

Diazoacetic acid ethyl ester{7.20 g, 6348 mmol, 1.5 eg) in DOM {30.0 mL) was
added slowly via syringe pump over $h o a stisred solution of 2 S~dihydro-thiophene 1,1~
dinxide {5.00 g, 42.32 mmol, 1.00 eq) and Rhodium(ll} acetate {281 my, 1.27 mmel, 0.03 eq)
in DORM 30.0 mL)y under No gt i The mixiure was concentrated and the residue was purifisd
by column chromategraphy on sibea pel (PE:EA=3:1} to separate the title compounds.

Step 2 (1R.58,6r-3-thiabicvelo]3. | Olhexane-6-carboxylc acid 3 3-doxide

N,
o )
N-C G“{}wDH
H‘ \.r‘ \ : Hj"\,»('
‘L.,w ¢ ‘km_ 7
) S=p
o

A solution of LIOH H:0 (740 g, 17.63 mmol, 3.00 eq) in Ho O (6.0 ml) was
added to 3 mixture of ethyl (1R, 58,6r)-3-thisbicyelo{3. 1. Othexane-S6-carboxyiate 3, 3-dioxide
£1.2 g, 5.88 mmol, 1.00 eq) in EvQH (12.0 mL). This mixture was stirred at vt. 3h. pH of the
mixture was adjusted to 2~3 with 1K HCL, and the mixture was extracted with DCM. The
combined organic layers were concentrated o give the cvude product as a pale-yellow solid.

Step 3: Beazyl ({1R.58,65)-3,3-dioxido-3-thisbicyclef3. L Glhexan-6-ylcarbamate

8] ’jm',s

Se-OH ’i}mgj”m/
Hj H HN
et e H
g H %
70 x"‘"S

o FE0

0

A mixture of (18,58, 6r)-3-thiatdovelo] 3. | Ofhexane-G-carboxylic acid 3 3-dioxide

{300 mg, 2.84 mmol, 1.00 eq in toluene (15.0 mL} was added TEA (439 mg, 4.54 owwad,

-84 -
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L.60 eq) and DPPA (837 mig, 341 mmol, 1.20 eq. This mixture was stirved at vt wnder N for
2 b and then benzyl alcohol {614 myg, 5.68 mmnl, 2.00 eq) was added dropwise. This raixture
was stisved at 100 °C under Na overnight before it was concentrated and puvitied by coluwmn
chromatography oo silica gel (PEEA=2:11 o give the title compound as g white solid,

Step 4 (1R.55,08)-6-amino-3-thiabicvelo[ 3.1 Othexane 3,3-dioxide
0 {5

HN Hao M
e

H A
"L"* ; L‘»HS ::0
e s

A mixture of benayl (1R 58 85)-3 3-dioxido-3-thiabicyclo{ 3.1 OThexan--
yhearhamate (300 rag, 036 mmel, 1.00 e} in MeOH (5.0 mL ) was added P4/C (30 mg).
This mixture was stirved at ot weder Hs for 8 h. The mixtore was filtered, concentrated to give

the title compound as a white solid,

Intermediate 3
Synthesis of (1R S5, 8r)-6-amine-3-thigbicvein{3. 1. 0Thexane 3, 3-diovide

NH
B
M=y
L"S:

L
The title compound was prepared by proceeding analogousdy as deseribed for
Intermediate 2 with ethyl (1R 58 6s3-3-thiabicyelo[3. 1 OThexane-6-carboxylate 3, 3-dioxide

replacing ethyl {1R,38, 6r3-3-thiabloyelof 3.1 Mhevane-6-carboxyiate 3,3-dioxids in Step 2-4.

Intermediate 4

Synthests of {1s,4s)-4-(methylsalforreDeyelohexan-1-amine trifluoroacetae

8
! ,"’ X i

Step 1: (1n.40)-4-{{ tert-ButoxyearbonyDaminoleyclohexyl methanesulfonate
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TEA {420 g, 41.79 mmol, 3.00 ¢q.) was added to 3 mixture of ten-butyl ({1 4034~
hydroxyeyciohexylicarbamate (3.00 g, 13.93 musl, 1.00 eq ) in DOM (30.0 mL}, followed
by addition of MaCl{2.40 ¢, 20.90 mumol, 1.50 eq.) slowly at 0 °C. This mixture was stirred

$  at 0 °C uader Nz 1h and then it was warmed to 1t and stitred under Nz 2h. The mixiure was
diluted with Hz(3 and it was exwracted with DCM. The combined organic tayers were washed
with bring, dried over Nax504, concentrated. The residue was purtfied by columa
chromatoegraphy on silica gel (PE:EA=5:1} to give the title componnd as & white solid.

Step 31 tert-Butyl {15, 4s)-4-(methvithiojoyclobexylarbamate

. B o 2
fxc‘x"u‘wﬁ ~’>(\C§”h\ NH
9 ®
i./‘ \,{f
10 OMs Sa

CH:SNa (110 g, 15.68 mmol, 2.00 eq.} was added to a mixiure of {Ir drp-4-{{tere-
butoxyearbonyllaminojoyclohexyl methanesulfonate {2.30 g, 7.84 mmol, 1.00 eq.} m DMF
{23.0 mL.). This mixiure was stirred at it overnight and then diluted with H:0, and exwracted
with EtQAc, The combined organic lavers were washed with bring | dried over NagSOy,
15 concenirated. The residue was purified by siliva gel column chronwtography (PEEA=10:1)
o give the title compound as & white solid.

Step 3 tert-Butyl ({1 48)-4-{methylsulfonyDovelohexyljcarbamate

A mixture of tertbutyl {{ s dspd<{ methvithinjoyelohexyBoarbameate (202 mg, 0.82
20 wmol, 1.00 eq} i THF MeOHMHG (2:211, 4.0 mb) was added oxene {504 my, 1.64 numol,

2.00 eq.) This mixture was stirred at r.t. under Ny overnight. H:O was added and the mixture

- &6 -
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was exiracted with BEtOAc, washed with bring, dojed over Na:504, concentrated to give the
crude product gs & pale-vellow solid,

P

Step 4 (1s48p4-{Methylauifonylicyclobexan- L-amine gifluorsacetate

v
e ‘Q"’L NH Ny
b A
e |
I
[elatst-e] Q::E}é:‘:(}

TFA QLS mL) was added to 8 minture of teri-botel {{ls As)-4-Omethylsulfonyl)-
eyclohexylicarbamate (100 myg, 0.36 mmol, 1.00 eg) in DUM (2.0 mb). This mixturs was

stirred at it for 2h before it was concentrated 1o give the crude title compound as a vellow oil.

Intermediate 8

Synthesis of (1rdr-4-{methyisulfonyhioyelohexan-l-amine triflusroscetate

N
! O
HoN TN

The title comnpound was prepared by proceeding analogously as desenibed for
Tatermediate 4 with tert-butyl ({(1s dei-4-hysdroxyeyclohexylicarbiamate replacing ters-hutyl

{{Irdr-d-hydroxyeyclohaxyl) carbamate in Step 1.

Intermediate 6
Synthesis of G-aminp-2-thiaspiro] 3 3thepiane 2, 2-dioxide

.
-
ng{ m‘«‘\f "ot

Step 1@ Dusopropyl 3~oxocyclobutane-1 | 1 -dicarboxylate

To a mixture of diisopropyl 3, 3-dimethoxyeyclobutane-1 1 -dicarboxylate (40.00 g,
13900 mmol) in acetone (100.0 ral) was added 2N HCLag. (100.0 mll) and the ousture was

stirred ab vt overnight. The reaction muxture was diluted with BEA, washed with water, sst.

4]
3}
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NaHC(h aq., brine. The organic layer was dried over NasSOy, concenirated to give crude

product as a yellow Hauid,

Step 2 Diisopropyl 3-hydroxyeyclobuotane-1, I<dicarboxylate

C)?L f'\“ Y

v O P O

O:::X\ %TO“\/’ HG#«—-{\/?\\VD\»{/
G O \

MaBH4 (1570 g, 416,10 mmol, 3.00 eq) was added to a mixture of diisopropyl 3-
gxoeyciobutane- 1 I-dicarboxylate (33.60 g, 13870 mmgl, 1.00 e} i [PA (3000 o} and the
mixture was stivred at £1. overnight. The mixture was dituted with water and extracted with
Et(3ac, and the combined organic layers were washed with water, brine, drted over NapSOy,

concentrated to give the crude product as a vellow oil.

Step 30 Dnisopropyl 3-((methylsnifonylioxvicyelobutane-1, H-dicarboxylate

g ) S
HO~ ¢ W’”O" . O YO
& { o
To a mixture of ditsopropy! 3-hydroxyeyelobutane-1, H-dicarboxylate (28.0 g, 1150

menol, 108 eq) in DCM (300.0 mi} was added TEA {34.80 g, 344.0 mumol, 3.0 eq}, followed
by addition of MsCL{158¢, 138.0 mmaol, 1.2 ¢q) and the mixture was stitred at vt 3 h. The
reaction mixture was diluted with water and extracted with DCM. The combined organic
ayvers were washed with brine, dried over MNas5Qy, concentrated to give crude produgct as a

yveltow oil.

Step 4: Disopropyl 3-azidocyclobutane~1, 1-dicarhboxyiate

QL .
N W

o >\ITQ“‘ Ny Oy

\ \

Nals (14,90 g, 229.00 nunol, 2.00 ¢q) was added to a mixtwre of diisopropyl 3-
{{methylsalfonylioxvicvelobutane-1, I-dicarboxyiate (36.95 g, 115.0 sunol, 1.00 eq} in DMF
(200.0 ml), and the mixture was stirred at 90 "C overnight nnder Ny, The mixture was diluted

with water, extracted with EtOAc, and the combined organic layers were washed with water,
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bring, dried over NazSOs, concentrated and purified by silics gel column chromatography

(PEEA=20:1) to give the title compound as g vellow Hguid.

Step §: Drisopropyl S-aminocyclobntane-1, I-dicarboxylase

|
[ i
S))\%G)P e . 7 §M‘0)
Ny =Sy Oy’ N
LN T

10% PA/C (3.0 g) was added 1o a mixtare of ditsopropy! 3-azidovyclobutane-1,1-
dicarboxylate {15.00 g, 35.70 mmeol, 1.00 eq) in IPA/NH150.0 m1), and the mixture was
allowed to stir st 0.0 overnight under Ha. The niixture was filtered and the filtrate was
concentrated and purified by silica gel column chromatography (PE:EA=1:1 t©

DICMMeOH=20:1Y to give the title compound as 8 vellow ofl.

Step 61 Ditsoprapyl 3-{{tert-butoxycarbonyl jaminolcyclobutane-1, 1 -dicarboxylate

5 kY
0 i Q \
\L«Q’) - W Gfm
‘; ‘(\\( £ QQG\ /’ /\\\(
<o o<
D \

BoexO {108 g, 4.4 mumol, 1.20 eq) was added 1o a mixture of diisopropyl 3-
aminocyelobuwrane- 1 -dicasboxylate (10.0 g, 4110 mmal, 100 eq) in DOM (100.0 mi) and
the mixtre was stivred af vt overnight. The reaction mixture was washed with IN HCl ag,,
brine, and the organic layer was dried over NasSO., concenirated to give crude product as a

yellow liquid.

Step 7; tert-Burel (3,3-bisthydroxymethyDoyclobuteljearbamate

y O
Lo O B
-~ Qe
Boo ' N 1< palst
{%N*{\/% 0./ NS
H
I

Prisopropyl 3-({tert-butoxyearbonyDaminojoyclobutane- 1, -dicarboxylate (14.60 g,
40.80 munol, 100 eq) in THF (50.0 mL} was added to LiAIH, (1.70 g, 44.90 munol, 1.10 eg)
in THF {1530.0 ml} dropwise at ¢ °C. The resulting mixture was warmed to rtand stiv for 3 h
and then T guenched by water . After stirring for 30 min., the mixture was filtered and the

organic layer was concentrated to give orude preduct as a yellow otl.
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Step & ((Gart-Butoxysearbonyl mminooyclobutane- 1 L-diyDibis{methylene)

dimethanesulfonste

, Ms
LM ] s
Ecs\md j\i \:x e BOT SO
H v NN
OH .
Mg

To a mixture of ten-butyl (3,3 b hydrogymethyDovelobuiyDoarbamae {9.40 g, 40.60

5 mmel, 1.00 eq) and TEA (24.7 g, 243.8 mmol, 6.0 eq) in DCM {120.0 mi} was added Ms(l
{148 g, 121.2 mmol, 3.00 ¢g) and the mixture was stivred at ot for 3 b The mixture was
poured into ice cold water and extracted with DUM. The combined organic lavers were

washed with brine, dried over Na8(k, concentrated to give crude product as a yellow ol

Step 9 tert-Butyl 2-thiaspiro]3 3 lheptan-6-yvloarbamate

Ms 7~
s Boo GG
Bor ave 0 S8y
N‘J\:?\ ] TN "~
H 0
10 "his

NapB (3.20 g, 40.50 mmol, 1.90 eq) was added to a mixture of (3-{{tert-batoxycarbonyl}-
aminoeyelobotane-1, 1-diyDibis{methylene) dimethanesulfonate (15.70 g, 40.530 mmol, 1.00
e} EsOH (10040 mi) and @ was stiveed 83 60 °C overniglt under Nz, The reaction smxture
was poured into ice cold water and extracted with EfQAc. The combined arganic layers were
15 washed with brine, dried over NazS0Os, concenirated and purified by coluon chromatography

on stlica gel {(PEEA=1{1) o give the title compound as a vellow solid.

Step 107 tert-Butyl (2.2-dioxido-2-thiaspiro] 3. 3lheptan-6-vlcarbamate

Qxone {22,530 g, 36,70 nunol, 3.00 eq) was added to a mixture of tert-batel 2-
20 thiasgim{%.3}hegtan~t‘3—ytcarbamate {2.80 ¢ 1220 mmol, 1.00 eq) in MeOH:THF H.O =
2:2:1(100.0mL) and the mixture was stinved st vt overnight. The mixture was diloted with
H:O and extracted with EtOAc. The combined organic lavers were washed with water, brine,
dried over NaaSOq, concentrated to give crude product.

\ )

Step 11 o-Amino-2-thisspirn] 3 Jtheptane 2. 2-dioxide
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To a mixture of tert-butyl (2, 2-dioxido-2-thigspiro[ 3. ATheptan-6-yDoarbamate (3,19 g,
12.20 pumol, 1.00 eg) in MeOH (2.0 mi) was added MeDH/HC {10.0 mL) and the mixture
was stivred at v.t. for 2 b The reaction mixture was concentrated and purified by column
chromatography on silica gel (PEEA=1:1 to DCM:MeOH=10:1} to give the title compound.
Entermediate 7
Synthests of G-amino--methel-2-thiaspive]3. 3 theptave 2.2-dioxide and 6-amine-1,3-

dimethyl-2-thiaspiro{ 3. 3]heptane 2 2-divyide

; 0 "\%/L i
HZN‘*’Q&SQG and  HN—< \(

Step 1; 6 Dibenzylamine)-2-thiaspiro[ 3.3 [heptane 2, 2-dioxide

2 — “ \ Q
Clig szw\/ (8% o N~</ P

To a solution of 6-amine-2-thigspiro] 3. 3 theptane 2,2-dioxide (1.00 g, 5.08 mmol, 1.00
eq.} in MeUN (10.0 mL} was added {bromomethyvlibenzene (171 g, 10,15 mmol, 2,08 eq.)
and EaC0: (3.50 g, 2540 mumol, 5.00 egq.) and the mixture was stivred af ot overnight. The
mixture was exivacted with DOM and the organic layer was concentrated to give the dtle
compounnd as white solid.

Step 2 &-{Dibenzvlamino}-1-methyl-2-thiaspive{3 3fhepiane 2,2-dioxide and 6-{dibenayl-
smingj~1 3-dimethyl-2-thiaspiro]3 3Theptane 2 2-divkide

Bﬁ\ﬂ /‘\ & Sn\ /\% o
\. o o ‘E"
Bl Y MO8ty o O

8n

n-Bukd (1.4 ml, 353 mmeol, 1.50 eg.) was added to a solution of 6-{dibenzylaming}-
Z-thigspiro[3 3theptane 2,2-dioxide (RO0 myg, 2.35 muwl, LO0 ey in THF 5.0 by st 78 °C
and the mixiure was atirred for 6.5 b, Mel {1.67 g 11.7 nunol, 5.00 eq.) was added and the
muixture was allowed to warm o 1 and stiveed for 1 b. The mixture was diluted with NH(1
aq. and extracted with DUM. The combined organic lavers were washed with brine, dried
aver NaxS0Os, concentrated, and purified by silica gel column chromatography elutiog

PEEOAC (51110 give the ttle compound.

S )
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Step 3: -Amine-Tamethyl-2-thiaspiro]3 3 heptane 2 2-dioxide and d~amino-1 3-dimethyl-2-

thiaspivel3 3theptane 2, 3-dioxide

\>% % " R )\ O+ HgN 522
N-% 33y arf G H2m<>ﬁ/s:;0 = ’ el

A minture of §-{dibenzylamino)-1-netbyl-2-thiaspire 3 3theptane 2, 2-dioxide and 6-
{dibenzylmnino k-1, 3-dimethy!-2-thiaspivo[ 3 3 heptane 2, 2-dioxide {300 mg) was dissolved in
MeOH (3¢.0 mL} and PAC (80 mg) was added. The mixiure was stivred at rt under Ha

atmosphere overnight, filrated and concentrated 1o give a mixture of the title compounds.

Intermediate 8
Synthesis of No{3-(2-brome-2-(2~chlovopyrimidin-4~-yhacetyl}-2-flaorophenyl }-2 -flaoro-6-
(triﬂmmmemyi}bﬁnxemmifmamide

CFz
Li .

Step 1 Methyl 3-amino-2-fhiwrobenzoate

i \ig S VI ! Q\’ MM,
| S
\r-*f “E \z'/ !\~ E

. Gf‘\y a \0/{\\\‘3

A mixtare of methyl 2-fluoro~-A-niirobenzoste {20.0 g, 100.0 mmol, 1.00 eq.) and
PAC (2.00 2, 10%) in MeOH {200.0 mbL) was stirved st 40 °C under Hy (50 Psi) overnight.
The mixture was filtered aud concentrated to give the erude product as g browa oil.
Step 20 Benayl(2-fluoro-0-{trifluoromethyliphenylisulfane

J\ L 5. '\J
L — I

RECaaie R
A solution of phenyimethanethiol {2145 ¢ 173.00 mamol, 1.05 eq.) in DMF (20.0
sk} was added o a mixture of 1,2-difluorg-3-(irifluoromsthyDbenzene (3000 ¢, 165.00
nnol, 1.00 eq.) in DMF (1000 mb) and K;UOs (34,16 g, 24750 mumol, 130 eq.) dropwise
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vig syringe purap at O °C over 3 b and thenat 50 °C under Mo for 3 b The mixture was dilined
with water and extracied with EtOAc. The organic layer was washed with brine, dried over
MNaxSO4, filtered and concentrated. The residue was purified by colump chromatography on
silica gel (PE) 1o give the title compound as a colorless oil.

Step 3 2-Fluoro-6-(rifluoromethylbenzene- 1 -sulforyl chlaride

& O
iff\:z,\m £ CFa0
] A 40
J\ 8 I ] /Y A
OO i CC°
o MeCN,H2OAcOH

1,3-Dichiore-3, S-dimethylimidarolidine-2 A-dione {13 80 g, 70.00 mmol, 2.00 eq.}
was added to a solution of beneyl(2-fluore-6-{riflucromethyljphenvl jsulfane (10.00 g, 3500
memol, 100 eq ) in MeCON (200.0 mL Y H2O (300 ;)Y AcOH (90,0 miy slowly st 0% ondey
Mz and the mixture was allowed to stir for 3 h. The solution was poured into EtOAc and the
crganic laver was washed with water, brine, dried over NapSQu, filtered and concentrated.
The residue was purified by column chromatography on silica gel (PE/EA = 100:1} to give
the title compound as a yellow oil.

Step 4 Methyl 2-fluore-3-{2-Hooro-S-{influorometiyDphenvisulfonamidabenzoaic

J,f\ f,NE‘ig
CF’IQ /" h 0 CF”
[y H
A \[/
o \.
(re s
Z g Pyr;fisﬁe x\{\
- o
DOM

Methyl 3-amine-2-fucrobenzoate { 12,80 g, 76.00 mmol, 1.00 eq.} was added to a
solution of 2-fluoro-6-(iriffucromethyllbenzene-t-sulfonyl chioride (30.00 g, 114.00 mwmol,
1.50 e and pyridine (30.00 g, 380.00 mmol, .00 eq.) in DCM {(300.0 mL}. The sclution
was stirred at 1.t overnight before it was poured inte HeO and extracted with BCM, The
combined organic layers were washed with brine, dried over Na:8Qy, filtered and
1110 give the title compound as a },eimw solid.
Step 51 M-{3-02-{2-Cloropyrinudin-d-vhaceny!)-2 -fuorophenyl)-2-fFunro-6-

{riflucromethyll-benzenesulfonamide
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LAHMDS (18 10 THE, 182,30 ml., 182,30 mmeol, 3.00 eq.} was added to a solution of

methyl 2-fluore-3-(2-fvoro-S-(friflucromethyhphenyisoifonsmidothenzoate (24.00 g, 60.78
menel, 1.00 eq.) in THF {250.0 mL} dropwise at 0 °C under Ny and it was stirred at 9 °C for §

5 h A solution of 2-chloro-d-methylpyrimidine {11.72 g, 91.14 mmol, 1.50 eq} in THF (120.0
il was added to the nuixture dropwise at 0 °C and the mixture was stirred for T h, The
solution was poured into ice-water and adjust pH with 0.5 N HOL o pH =5, then the mixnure
was extracted with EtOAc. The combined organic lsvers were washed with bring, dried over
Na:8(, filter and concentrated, The vesidue was purified by column chromatography on

16 silics gel (PEEA = 3:1) to give the title product as a vellow solid,

Step 67 N-(3-{ 2-Bromo-2-(2-chloropyrimidin-4-yloacetyD-2-floorophenvy-2-floore-6-

{irifluoromethyDbenzenesulfonamide

Cr

NBS (228 g, 52.14 mmeld, 1.00 2g.) was added to a solution of N-(3-(2-(2-

15 chloropyrimidin-d-yhacetyl-2-fluorophenyl)-2-flugro-6-(riflnoromeathyl}benzens-
sulfonamide {25 60 g, §2.14 mmol, 1.00 eg.) in DCM {400.0 mb.) in portion at 0 °C and the
mixture was stivred at 1t evernight. The mixture was concentrated, and the residue was
purified by column chromatography on silica gel (PE/EA = 3:1) to give the title corapound as
a yellow solid.

20

Intermediate 9
Synthesis of N-3-2-bromoe-2-{2-chioropyrimidin-t-yDacety 3-2-flueropheay-2,6-

diffuorobenzenesulfonamide
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The tile comnpound was prepared with 2.6-diflucrobenzenesulfonyt chloride replacing
2-fluoro-&-{ trifluoromethyiibenzene- 1 -zsulfony! chloride proceeding analogously as described

in Intermediale 8 Step 4.

5
intermediate 10
Synthesis of N-(3~(2-bromo-2-{2-chloropyrimidin-d-yhineetyl -2 -fuorophenyDacetamide
v
NSy e O
oL
o TN <
gr
Step 11 Methyl 3-acetamido-2-flucrobenzoate
H
AN ./NHE ,..f’:’\ fN\ﬂf/
Kf"‘: ALK U 3 zjlj
e “F P \.F 3
A THF l
19 R 070

AcxO (23,10 g, 0.23 mol, 1.50 eq) was added to a sclution of methyl 3-amino-2-
fluorcbenzoate (25,50 g, 0.15 mol, 1.00 eq) in THF {230.9 mL) and the mixture was stirred at
£t overnight under Nz The mixture was concentrated snd puriBed by coluivn chromatography
on silicg gel (PR:EA=S:{ 10 311} to give the title compound as a pink solid.

15 Step 20 N-{3-2-2-Uhloropyrinudin-d-yhacetyl-2-fluorophenyl }atems‘mdu

ﬁ R
R SN
L I
s g S l 1
N u’ \ T
o0

LiHMDS (4270 mil, 043 mol, 3.00 eq) in THF was added 10 a solution of methyl 3-
acetamido-2-Auorobenzoate (300 g 0,14 wmol, 1.00 20 in THF (300.0 mb) a8 0°C under M,
followed by addition of 2-chloro-4-methvipyriniding (2370 g, 6. 18 rool, 130 eq) in THF

20 {100.0 mL) dropwise at 0°C. The mixture was stirved at r.o for 2 hours before it was

quenched by NH(l aq.. The mixture was extracted with BEtOAc, and the combined organic

S5 .
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layers were dried over Na:x 8Os, concentrated and purified by cohunn chromstography on
siliva gel (PEEA=2:1)to 1;1} to give the title compound as a pink solid.

Step 3 No{3-(2-Browmo-2-(2-chloropyrimidin-d-yDacetyD-2-fucrophenvl jacstamide

N
R -
LS
% - Ny o ©
31X i
o N GO 0
8r
5 NBS {1270 g, 0.11 mmeol, 1.00 eq) was added to a solution of N-{3-(2-{2-

chloropyrimidin-d-ylacetyl 3-2-fluorophenylrcetamide (34.0 g, 0.11 mol, 1.00 &g} in DCM
{330.0 mL) portion-wise and the mixture was stirved at vt overnight. The mixture was
washed with water, and the organic layer was dried over Naa3O,, concentrated and puntied
by columm chromatography on silica gel (PEEA=51} to get the title compound as a yellow
10 ol
Intermediate 11

Synthesis of 2-(difluoromethoxy-6-{trifluoromethyithenzenssulfonyl chiloride

Step 1 2-Bromo-1-{diflooremethoxy F3-(rifluoromethyltbenzene

FaC A “‘*ﬁ\
‘?»;r"\ S Be- ”‘\\\, i

l‘ i 2.
Br’ﬁ\,,ﬂ

15 HO °. "CHF,
Chlorodifluoromethane was bubbled into a solution of 2-bromoe-3-
{iriftuoromethylpheno! (10.00 g, 41.4% mmol, 1.00 eq yand KaU0: (1718 g, 124.48 mmaol,
3,00 eq.) in DMF (1000 ml}, It was sealed and the mixture was stirred at 70 °C overnight.
The wixture was diluted with DOM, washed with NaliCOs ag., and brine. The organic layer
20 was dried over NazS04, concentrated and punified by column chromatography on silia pel
(PE/EA = 20:1) to give the tile compound as vellow oil.

Step 20 Benavl{ 2-(difluosomethoxy -6-{trifluoromethyhphenvlisulfane



WO 2023/192801 PCT/US2023/064895

FaC A VEaN ¢
R ! i SH
r/\fi et AR Ng Sy J]
NS J 4
: T “CHF,

“CHF,

& naixture of 2-bromo-1-{ diflusromethoxy)-3-{iriflooromethyDbenzene (1,20 g, 4.12
menol, 108 eq. ), phenyvimethanethiol {1.02 g, €24 rumaol, 2.00 eq}, Pda{dbal: (375 mg, DAL
mmol, 0180 eq., XantPhos (237 myg, 0.41 mmol, 8.10 ea.) and UsaC05 (4,03 g, 12.36 yuuol,

8 300 eq.) in L4-dioxane (20,9 mL) was stirred at 190 °C under Ny overnight. The mixture was
concenirated and purified by column chromatography on stlica gel (PE/FA == 20:1) to give the
ttle compound as vellow solid,

Step 3 2«{Difhuoromethoxy }-6-{irifluoromethy] ibenzenesulfony! chloride

FsC FaC

N 3 \I*“" é ‘-r;::.\\
}fr Ry, ‘%‘ f Ol i‘\} f;
} ; g7 . YRR L
\‘\‘;::"’ { Gi; R

Q. O,
CHF, OHFy
10 1. 3-Dichiore-3 S-dimethylhydantoin (177 wg, 050 mmol, 200 ) was added to a

sohution of beneyl{ 24 difluoromethoxy6-{rificoromethylphenylisulfane (130 mg, 0.45

mumel, 100 eq) in HoO/AUN/ &cOH (1.0 sal/7 5 mL3.0 mbL) at 0 °C and the mixture was
stirred for 3 b The minture was diluted with DUM, and the organic layer was washed with
NaHCO: ag. and brine. The organic layer was dried over Na.8SOk, concentrated to give the

15 title compound as yellow nil,

Intermediaie 12

Syathesis of I{diflunromethoryi-6-fluorobenzene-1-sulfonyl chlovide
R

Ca b

s e r"‘k\..

F ‘]' on F
C}x?:{}
o
20 The title intermediate was synthesized with 2-bromeo-3-flucropheno! replacing 2-

brome-3-{inifluoromethyliphenol procesding analogounsly as described in Intermwediate 11

Step L.
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Intermediate 13
Synthesis of I-hydroxy-3omethyloyelobutan-T-one
KO, /
Q
Step 10 3-{Benzyvloxy l-mathvicyclobutano!

y & AH
{gm\;\_j{)‘{):@ oo z}_?\b}wzg_‘ax\
p— N

Methyimagnesium bromide {47.0 mL, 14188 mmol, 10.00 eq. 3M ) was added toa
solution of 3-{benzyloryeyclobutanone (32.50 g 14.1% mmol, 100 oq.) o THF (200 mL}
dropwise at -7& (. then it was allowed to warm to ot and stir for 2 b The reaction mixiure
was quenched with NHCl ag. and extracted with EtOAc. The combined organic lavers were
washed with brine, dried over Na:5(h, concentrated and purified by silica gel
chromatography (DCMMeOH=201) to give title compound as a yellow oil.

Step 20 I-Methvleyclobutane-1,3-dicl

OH
PO o i f”
A< O PgiC 5—4‘
e
<§\ / MsOH e

To a stirred solution of 3-{benzvioxvi-L-methylovelobutanol {1.20 g, 6.25 mmol, 1.00
e} 1 MeOH (20.0 b)) was added PA/C {100 g}, and the resulting mixtore was stirred gt ot
under Hz {50 pai) overnight. The reaction mixture was filtered, and the filtrate was
concentrated to give the title corapound as a yellow oil.

Step 3 3-Hydroxy-3-methyloyclobutanone

‘ CiH
Stij ;’———ci""’
HG O

Dess-Martin (3.60 g, 8.6% mowl, 118 eq ) was added 10 a solution of L-methyl
cyclobutane-1 3-ciol (800 myg, 7.90 mmal, 1.00 eq.} in DOM/THF (17.0:2 3 mL) and the
mixture was stirred at 1t overnighs. The reaction mixiure was filtered, and the filirate was
concentrated and purified by flash chromatography (EAPE20% - 40963 to give the title

compond.

- 98 -
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Intermediate 14

Synthesis of 3-{{{tert-butyldiphenyisilyDoxyimetyDbicvelof L1 pentane-1-carboxylic

acid
é%‘
A
s )
{{’ \\..._ § i Q\“‘,«:{; Vi (%]
..... “‘?\

5 Step I Mathyl 3-(hvdroxymethvhbicvelo{1 1. Upentane-1-carboxylate

Lo é‘; ke
04 ~
Ly [y

To a stirred solution of 3+{methoxyearbonyhbicyelof 1.1 Hpentane~ 1 -carboxylic acid
{10,080 g, 7633 mumol, 1.00 eq) in THF (100.0 mL) was added BH (7.80 g, 81.60 mmol,
20 eq.) at 0 °C under M. The resulting muxiure was stirred at 0°C 16 b, The reaction
10 muixture was concenirated to give the title compound

Step 2 Methyl 3-{{{teri-butyldiphenyisityDoxyimethyDbicyelol 1117 pentane-1 ~carboxylate

F

\E{f,
~ ¢ Py
Q. A Q. £\ sl
Sl §~‘<jr G"S’f ™ /\
g N\ -~ § e ¥
& ) & *1\1

TBDPSCU(15.78 g, 37.60 mmod, 1.50 eq.) and 1 H-imidazele {1525 g, 76 80 nunol, 2.00

eq. ) were added o a solution of methyl 3-{hvdroxymethyhbicyclof 1, 1. pentane-1-

15 carboxylate {6.00 g, 3840 mmol, 1.00 eq.) in DMF (10.0 mL} at 8 °C. The resulting mixture
was stirred under Nz at rt 16 b The reaction mixture was concentrated and puorified by silica
gel chromatography (BEA C PE =1 5} w give the title compound as a white solid.

Step 32 3-{{{ tert-ButyldiphenylsilyDoxyimethvlibioyelol 1.1 1 Tpentane-Loarboxyhic acid

- [

[} g < G _X L N ;5;“ ok

LT oS I VAR-S oW

i R T i ,/)"”\ DA/
e Zal HQ I,/ 3
I b
\\v,-/' ‘\‘.‘;/'
20 MatH {(1.98 g, 49.60 mmol, 4.00 eq. } was added 1w g stirred solution of methyt 3-

{{{tert-butyldiphenyisiiylioxyimethylibicyelo[ 1.1 Upentane-1 -carboxylate (4.90 g, 12.40

.99 .
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mmol, 1.06 eq.} in MeOH (30.0 mi} at room terpesature. The resulting mixture was stirred
at 60 “C for 16 b The reaction mixture pHowas adjusted o pHi=6 and extracied with DOM,

The combined organic layers were concentrated to give title compound a3 a white solid.

Intermediate 158
Syuthesis of bicyelo). L1 jpentane-T-carboxylic acid
COOH
Step 1) Tricyelol 11,104 3pentane

Br, Br
N/

L an Gl Mati Py
4 s U T
ci N

Meld (1.6 M in diethy] ether, 1263 mb, 202 14 mmol, 240 eq.} was added o a
mixture of 1, E~-dibromo-2,2-bis(chlovomethyicyclopropane (25.0 g, 84.23 mmol, 1.00 e} in
diethy! ether (40.0 mL) dropwise at -78 °C. This mixture was stirred at-78 O for 15 min and
then #t was warmed o -5 °C and stirred for 2 h. This resction mixture was warmed 1o 40 °C,
and the tisle compound was obtained as 8 solution of diethyl ether by vacuum distillation,
Step 2; Bicyclo{1.1.{]pentan-1-v{pheoyi)sulfans

% PhSMa [
£ i [\s

EA k
w7 “aph

A mixture of sodivm benzensthiolase (11,1 g, 84.23 mmol, 1.00 eq) in Ha( (60,0
mL} was adjusted pH=2~3 with 3M HCI, extracted with METE (100.0 mL). A solution of
berzenethiol i MBTE was added to 2 solution of trieyelo[ 1.1 181 3ipentane {370 g, 84.23
mnad, 100 eq.) in diethyl ether and the mixture was stirred at vt under Nz for th, The
mixture was powred inte 1 M NaOH, exwacted with MBTE, washed with brine, dried over
NapS04, conventrated. The residue was purified by column chromatograghy on silica gel
{(PEEA=20:1) to give title compound as & colorless oil.

Step 3 Bicyelo] 1.1, Hpentane-T-carhoxylic acid

‘SPh 3 OH

a-Buli (2.5 M in hexanes, 0.2 mL, 0.57 mmel, €10 eq.} was added to a mixiure of

4 4-di~tert-butylbiphenyl {(3.00 g, 1.35 mmol, 2.00 eq.) and 1 18-phenantrolive {102 mg, 0.57

- 100 -
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manol, G310 aq. ) in THE Q0.6 mb)y at <78 °C. The mbxture was stiored at <78 °C for 38 min,

and then at -50 °C for 30 min. & solution of bewelof 11  peotan- T Ephenyhsulfane {L{){} &

N

Dy €05 was bubbled into

&7 ol LOD sq ) in THF (3.0 mb) was added to the mixhwe.

the solution and the mixture was slowly wanned to vt bofors 8 was quenched with sat.

NaxCOsz, The mixtvre was extracted with MBTE and the organic lyvers were washed with sat,

Na:COs, The squeous laver was sdiusted with pH=1-Q with 2N HCE ag. and extracted with
DOMMeCOH. The combined organic Iayvers were concentrated, purified by column

clromatography on sitica gel (OCMMeOR =501} to give the tile compound as a brown ol

Intermediate 16

3

Synthesis of I{diflvcromethvliovelopropanecarboxylio acid

Step 1@ Bibyl -forravicveloproparecarboxylate

&

> of ethyl

Dresa-Martin reagent (1100 g, 038 mol, 150 e} w
I-{hydroxymethyhovelopropanecarboxylate (3300 g, 617 wol, 1.00 e} in DOM (3800

ml} and the mixture was stitved at £.8 overnight ender Ny, The mixture was concentrated

and pucified by colunm chromatography on silics gel (PRI
compound as a pale yellow otl.
Step 30 Byl T-{diflvoromethylovelopropanecarboxylate

LAY

Fa
[RSSSSNRRRRERNE Y §
RN

o
Y
X

e

o a stirved mtxtare of ethyl T-fonmpvlovclopropanecarbesylate (800 g 4.1 mol, 1.00
g} in DOM (3300 wal) was added RAST (4100 g, 4.25 wol, 200 oyt 0°C and the
mixtore was stirred at vt overnight tuder Na, The reacton mixturs was diluted with water,
and extracted with BiQAc, the combined orgamic layvery were washed with water, brine, dried
over NasSQy, concentrated and purified by colusn clromatography on silica gsl

{PEEA=I(TY to the give title compound a5 2 pale yellow ol

- 181 -
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Step 3: 1 Diflugromethyeyclopropancearboxylic acid

8, e g
BN £ N oH
PaY AN

To a stisved mixture of ethyl {difluoromethyvljovelopropanecarboxylate (16,00 g, 87.56
mmod, 100 eq.} in MeOH (1500 L) snd waer (75.0 mbL) was added NaOH (7.80 g, 195,12
mmol, 2.00 eq.) and the mixture was stirved at r.t. overnight. The woxture was diluted with
water, ard adiust pH o | by addition of 3N HCY ag. The mixture was extracted with ExDAc,
and the combined organic lavers were washed with water, bring, dried over Ma:80,,

concentrated o give the title compound as a pale yellow oil,

Intermediate 17
Syathests of [-{difluoromethveyclobutanecarboxylic actd

A

../\ S

> OH
P
The title compound was prepared by proceeding analogously as described in
Fmermediate 16, Step 1 asing ethyl -(hydroxymethylioyclobutanecarboxylate mstead of

ethyl 1-{hydrosymethyljevelopropanecarboxylate .

Intermediate 18
Syathests of 3-chlorobicyelol 1.1 Hpentane-1-carboxyhic scid
Q.
Hc;}mfj;:wcé

Step 1: Methyl 3-chlorobicyele{1.1. 1 pentane-L-carboxylate

‘1‘»~<‘k-< B M‘“%—ue:i
A solution of 3-{methoxyvearbonybiovele] L1, pentane-T-carboxylic geid (500 myg,
2.54 wmol, 100 e} in GO (12,0 mL) at 8 °C was treated with DMF {21 mg, (.29 mmol,
4 eg.) and oxalyl chloride (821 mg, 6.47 oumol, 2.20 eq.} and the mixture was warmed to
r.t. After 70 min, the solvent was removed, and the orude produoct was dissolved in CCLy (4.0

mil) in flask A. To a separate flask B was sdded sodium 2-thioxopyridin-1{2H}-olate (533

102 -



1D

i5

WO 2023/192801 PCT/US2023/064895

mg, 353 mmmol, 1.20 eq.), and CCls {15.0 ml) and the mixutre was heated 1o reflux. Then the
solation of crade actd chiovide in CCL of flask A was added dropwise to flask B over 15
ming under irsdiation using 2 halogen work lamp. After 90 min, the reaction was cooled to
r.t. The reaction was diluted with 1M HCL The mixture was extracted with DOM. The
combined organic lavers were washed with sat, NaHCOs, dried over NapSQy, concentrated to
give the title compound as a pale yellow oill

Step ¥ 3-Chiorobicyclof 1.1, Upentane~-fcarboxyhe agcid

3 . &
3 £ LIOH.HRO N 4
N - S

A mixture of methyl 3-chlorobicyelo{ 1.1 Hpentane-Learboxylnte (472 mg, 2.94
menel, 1.00 gq.) in THFHLO (3.0 mL/2.0 mb} was added LIOH HaO (617 mg, 1470 mmol|

5.00 e}, This saixture was stirred at vt ovenmight. The muxtore was concentrated and dilned
with Ho{¥ and adjusted pH=2~3 with 3N HCL The mixture was extracted with DCM, and the
combined organic layers were dried over NaxSOy, concentrated to give the title compound as

a pale vellow sohid.

Entermediate 19

Synthests of Tvmethyl-3-onocyclobutane-1-carbonitnle

CN
N
Q
Step 10 3. 3-Dimethoxyeyclobutanccarboniide
O ON

i
>

A
Y %

O
To a stisred solution of 3-oxocyclobutanecarbonitrile (1.50 g, 15.7% mmonl, 1.00 eq.} in
MeOH (15.0 mL}) was added CH{OCH: s {14.0 mL} and TsOH (1538 mp, 0.79 mmol, .05
eq.), and the resulting mixture was then stivved at 65 °C overnight. The mixture was
concenivated and the residue was diluted with water and extracted with EedAc. The
combined organie layer was washed with brine, dried over NaxS8Qs, concentrated to give the
title compound as & coloriess oil.

Step 20 3 3-Dimsthoxy-1-methvicyclobutanecarboniinile
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CN OGN
S &
o g QA
v (O

To g stizred solation of 3 3-dimethogyeyelobutanecarbonitrile {1.00 g, 708 mmaol, 1.00
eq.} in THE (5.0 mL) was added LDA (8.5 mb., 21.27 mmol, 3.00 eq. 2.5M} slowly at <78 (),

and the mixfure was stivred 8t -78 “0 for 1h, CH:l (2.01 g, 1418 mumol, 2.00 eq.) was added

L&

slowly at <78 °C and the mixture was stirred for | h before 1t was warmed to vt After 2 h, the
reaction mixture was quenched with NHaCl aq. and extracted with EtQAc. The combined
arganic laver was washed with brine, dried over MNaSOs, concentrated and purified by
columm chromatopraphy on stlica gel (FEEA= 5311} to give the title compound as a vellow
oil.
M Step 3 BMethvl-3-onocyclobanecarhonitrile

iN O
$— <
o ;

Q
\

/ Q
To g stirved solotion of 3,3-dimethoxy-T-methvlevelobutansearbonitrile (100 mg, 0.64
ramol, 1.00 eq.) in acetone/water {1.0: 1.0 mL} was added TsOH (122 mg, 0.64 mmuol, 1.00
e}, and the resulting mixture was stirred at 65 °C for 2 h. The reaction mixture was
15 extracted with BEyOQAc |, the combined organic layer wes washed with brine, dried over

Waxs{04, concentrated to give the title compound a5 a yvellow oil.
3 &

Dtermediate 20

Synthesis of { 1R, 55)-3-thia-8-azabioyelo3.2. joctane 3,3-dioxide
N

o=5[

Step 10 Disthy! -bensylpyrrclidine-2, 5-dicarboxyiate

CcLQ
S P X i
N D
3 Br ; Es}
‘ KH; I o'
N Oji\ Tf"\,f'L\.E_/ e o B __//‘\G J‘EL‘\ E,‘— N .- ,},
E.B’ L] and L+ "'“'\

A mixture of diethel 2, 5-dibromohexanedioate (25,00 g, 8844 mnmol, 100 g},

phenyimethanamine (740 g, 68.44 mmol, 1.00 eq.) and KO0 (2870 g, 208.33 munol, 3.00
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eq.} in toluene/HaO (2530.0 w7250 mwl.) was stirred at reflug overnight. The mixtwve was
concentrated, diluted with EtDAC, and the organie layer was washed with water and brine |
dried over NaaSOy, concentrated. The residue was purified by column chromatography on
silica gel {PE/EA = €1) 1o give the product as 8 yellow oil.

5 Step 20 (1-Benzvipyrrolidine-2, 5-divl idimethanol

Jraa s
T "
A 9

- \..-:‘i

o \ 5 LA \

o ¢ /

) K{‘Nswf{ T HO*"\{'N

i \.&’ P —
h ~ on

To a solution of diethyt 1-benaylpyrrolidine-2, S-dicarboxylate {1108 g, 36.06 mmol,
1.00 eq.) in THF {(150.0-mL) was added LAH (5.50 g, 144.24 mmol, 4.00 £q.) portion-wise &
0 °C. The mixture was stivved at t for 3 b, The mixture wasg quenched with NaaSO« 10HO,

tiltered and the filtrate was concentrated and the residue was purified by column

10
chromatography on silica gel (PE/EA = 311} {0 give the produci as yellow oil.
Step 30 tert-Butyl 2,5-bis(hydroxymethylpyrmlidine--carboxylate
7N N
H e J.b‘xc}
HO™ ™ N R— \3»!&
5 ey
O o
A mixture of { I-benzyipyrrolidine-2 S-divhidimethanol (100 g, 4.32 mmel, L0 eq ),
15 BocO {1.97 ¢, 9.05 mmol, 2.00 eq.} and PA/AC {109, 200 myg, 205 wi} in MeOH {204 mL}
was stirred at S0 °C under Ha overnight. The mixture was filiered and the filtrate was
concentrated and purified by column chromatography on silica gel (PE/EA = 31} to give
crude title compound as colarless il
Step 4 tert-Butyl 2, 5-bis({tosvionyimethyDpvrrolidine-~carboxyiate
d o
~ O SN
HO™N, P
Fath] Tald \Tf &
j\“/:kw\ ~ OTa
20 QH

TsCl {370 g, 1948 mmnl, 5.00 eq.) in DOM {100 mL)} was added to a solution of
tert-butyl 2, 5-bisthvdroxymethyDpyrrolidine- 1 -carboxylate (900 mg, 3.90 mumol, 100 ¢q.)
and pyridine (3,10 g, 38.96 mmol, 10,00 g} in DCM 20.0 mL) dropwise at 0 °C. The
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mixture was stivred at RT overnight, then concentrated and purified by column
chromatography on silica gel (PE/BA = 5113 to give the title compound as a white solid.

Step 5 tert-Butyl (1R, 5S)-3-thia-8-azabiovcto] 3.2, Hoctane-8-carboxylate

\}j,, \E}/
% .o 00
0 M ?@x & \é
Lf 5 E_.J}
Ot =

To a solution of tert-butyl 2, 5-bis{{tosyioxyimethyhipyrrohidine-Lcarboxylate (2.00 g,
3.71 mmod, 1.00 eq.§ in HIOH {20.0 mL) was added NaxS {(60%, 482 mg, 3,71 nunol, 1.00
2.} in water (4,0 L), The mixture was stimed a1 90 °C overnight and then concentrated,
diluted with water, and extracted with Et3Ac The combined organic lavers were dried over
Na:8( concentrated and purified by colurn chromatography on silica gel (PE/EA = 0 o
give the title compound as white solid.

Step 6 tert-Butyl (1R, 553-3-thia-8-azabicyelo[3.2 Hoctane-8-carboxylate 3 3-dloxide

R ol
\g 0 3 O
bl O
N N,
EW,’: f’xm_}i
8 8L
&0

A mixtare of tert-butyl {18, 58}-3-thig-R-azabicyclo]3.2. Hoctane-S~carboxylate {200
g, 087 mmol, 1.00 eq.) and oxone {1.07 g, 1.75 monol, 200 eq) in THEHAO(§.0 mlL/2.0
mi} was stirred af 1t overnight. The mixture was diluted with water, extracted with FiAg,
and the combined organic layers were washed with brine, dried over NaaSO4 and
concentrated to give the title compound as yellow solid.

Step 7: (1R 583-3-Thia-8-azabicyclo]3.2.1 Joctane 3 3-dioxide

0.0 !

N LN
Cho— A
hrve e

5° Y

A mixture of tert-butyl { 1R, 38} 3-thia-B-azabicveln[3.2. 1]petane-8-carbonylate 3,3~
dingide (150 mg, 4.58 mumol, 1.00 eq.} in TFADCM (0.5 mL2.0 mbl) was stirred at 11 2 b

The muxture was concentrated o give the title compound as vellow oil.
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Intermediate 21

Synthests of (1R, 38)-3-methyi-8-azabicyelo[3.2. 1 joctane-3-carbonitrile

H
N
&
N

Step I rert-Butyl (IR 38)-3-ovano-3-methy-B-azabioyclo[3.2.  joctene-B-carbonylate

lzoc Sgﬂﬂ
<1 AN
7 e

CN N

LA (1.0 Min THF, 3.2 mb, 3.20 mmol, 3.02 eq.} was added to a solution of sext-
butyl { 1R 58}-3-cyano-B-azabioyelo[3.2.1 joctane-8-carboxylate {230 mg, 1.06 mmol, 1.00
eq.) in THF (3.0 mL} at -78 °C under N dropwise ard the mixture was stirred for 2 h. CHl
{226 mg, 1.5%9 mmol, L50 eq.) in THF (1.0 mL) was added. The mixtare was stirred at 1t
overnight before it was diluted with NH:Cl ag. The mixture was extracted with EtOAc | and
the combined organic lavers were dried over Na:8Ck, concentrated and purified by column
chromatagraphy on stlica gel (PE/EA = 311} {0 give the title compound as brown solid,

Step 2: {1R,538)-3-Methyl-B-azabicyelo] 3.2 Hoctane-3-carbonitrile

Boc H
Mo rrapen o
& -
. _‘;y' . “';’EA
N CN

& wixtwre of erbutyd (1R 353 cvano-3-mathyl-8-azabicyclo] 3.2, Hoctane-B-
carboxylate (60 mg, 0.24 muol, 100 eq.) in TFADCM (05 /2.0 b)) was stirved at 1t for

2 h, The mixtore was concentrated (o give the fitle compound as yellow oil,

Intermediate 22
Synthesis of 3-{2.2 J-wiftuoreethyD-3 8-digzabicyela[3 .2, 1 Joctane

H N “";\
¢ H
Q\“vj 3
\‘ 7

P

)

£
Fal

Step 10 tert-Butyl 3-(2,2 Z-wrifluorcethyl}-3, B-diazabicyelo{3 2 Hoctane-B-carboxylate

« 147 -
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8 Q¢S,9 Boc,
OC L PR 3
\N ] Fal O CFy “,N‘}\
_{ 3} R ~r”
o TEA , THF N
N y
Fsl

2.2 3 Triftuoroethy] trithuoromethanesulfonate (7.87 g, 33.92 mumol, 1.2 eg) was added
1o a solution of tert-butyl 3, 8-diazabicyelof3 2. Hoctane-&-carboxylate (6.00 g, 28.26 mmol,
1.00 eq} in THF (600 mly and TEA (572 g, 56.52 mmol, 2.00 eq) and the mixture was
5 stisred af ry overnight under Na. The mixsare was copcentrated and purified by flash column
chromatography (EAPE=0to 100%) to give the title compound as g yellow oil

Step 20 3-{2,2,2-Trifluoroethyl}-3 B-diazabicyciol 3.2 1 joctans

8 ag,
Ny HN—,
A s B \\«‘,_,J 7
L N e N
) )
G Fal

To 2 solution of tert-butyl 3-(2 2 2-rifluoroethyl)-3 S-diazabicyclol 3 2. Hoctane 8-
10 carboxylate {7.00 g, 2378 mmol, 1.00 &g} n EtQAc (30.0 mL} was added BtOAHCL (308
ml, 2M] and the mistore was stirved at vt for 2 hours wnder M. The mixture was

concentrated to give the title compound as a yellow sohid.

Intermediate 13
15 Synthesis of 3-(2 2-diflugroethyi}-3, 8-dinzabicyclof3.2, Toctans
HN
{?\“' ¢
\,____N‘
P
FoHG
The title compound was prepared by proceeding analogously as described in
Intermediate 22 Step, using 2. 2-diflucroethy] sifluoromethanesulfonate instead of 2,2.2-

triffuoroethyl wiflvoromethanesutfonaie.

intermediate 24

Synthesis of 3-(3,3 3-eifluoropropyl -3, 8-diazabicyclo{3.2.1 Joctane
AN

}“!‘P{ B N“‘"\

N —(F
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Step 1: test-Butyl 3-(3,3 3-triflnoropropyi)-3.B-dinzabicvecio 3.2, Hoctane-8-carboxylate

)

: { Bog
Ny CF Ny
Y A%
&*N;; KsCOy {ZKN-”
k8

<

Boc

CF

1,5 - Tritleoro-3-iodopropane (317 my, 141 mumol, 1.50 eq) was added to a solution
of tert-butyl 3 B~diazabicyelo] 3.2, Hoctane-8-carboxylate (200 mg, 0.94 mmol, 1.00 eg) in
DMF (5.0l and KxCOu (260 mg, 1.8% mmol, 2.00 eq) and the mixture was stirred at 0.t
overmght and then forther stir at 40°C for 20h. The mixtare was poorced in water, extracted
with E¥QAc, The combined organic layvers were washed with water, bring, dried over
Naxl(h, concentrated and purified by flash column chromatography (EAPE=( to 100%) to
give the title compound as a yellow oil.

Step 20 33,3 3-Trifluorapropyl}-3,8-diazabicyclo{3 2. Hoctane

QOCMN/‘?\?«@ HN/YJ“\
M N Ny

To o solntion of tert-butyl 3-03 3 3-trifluoropropyl 3, S-digrabicyclof 3.2 Hoctang-8-
carbootvlate (210 mg, (.68 mmol, 1.0 eq) in EtOAc {1 mb) was added EtOAcHCH{ZM, 1
mi} and the mixture was stirred at .t for 2 b The mixture was concentrated to give the tide

covaponnd as a vellow sohd.

Intermediate 25

Syothesis of 3-beneyi-3 B-diazabicvele[3.2. 1 octane

HN—

&t )

Ml e
{, Y
N

The title compound was prepared by proceeding analogously as described
Fatermediate 24, Step 1, wing (bramomethylbenzene instead of 1,1, 1anfluorg-3-

sodapropane.

- 109 -
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Intermediate 26
Synthesis of 3-cyclopropyl-3,8-diszabiovelo[3.2. Tloctane

HNf\‘i !
N oy
"\!
Step 1 tert-Butyl 3-cyelopropyl-3 B-diazabicyelol 3.2 Hoctane-8-varboxylate
S Boc. -
BNy )
kel MK e M

~,

7
To a solption of tert-hutyl 3 B~diazabicyclo{3.2 1 octane-8-carboxylate (300 mg, 2.36

ramnel, LOO eq)in MeOH THF=1:1 (10.0 ml) was added {1-

ethoxyeyclopropoxyitrimethylsilane (321 mg, 4.71 mmol, 2.00 ¢q}, MaBHCN {223 myg, 3.54

mynol, 150 eqg), AcOH (0.5 mil) and the mixture was stred at .t overnight under Na. The

mixture was concentrated and purified by Hash columun chromatography (PEEA=501 to

P TY to give the title compound as g vellow Hguid.

Step 20 3-Cyclopropyl-3, 8-diazatdeyelo{3.2 Hoctane

FACNRY -
oo Ty e i Tho<

To g solation of ter-butyl 3-cyclopropyvi-3 B-diazabicyclad 2. 1 octane-B-carboxylate
{485 myg, 1.92 mmol, 1.00 eq) in BtQAC (3.0 mL) was added BiOA¢HC M, 3.0 b)) and
the mixture was stisved at r.1. for 2 hours under Na. The mixture was concentrated to give the

title compound as white solid.

Intermediate 27
Synthesis of 7-azabicyclo[2 2. 1 theptane-1-carhonitile
ON
Moy’
A
A
tep 1 ten-Butyl 7-azabicvelnl2. 2. 1 Theptane-T-carboxviate

. Bog

S110-
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MCl {9,538 g, 83.61 mmol, 1.50 eq) was added t0 & solution of tert-butyl {1404+
hydroxyeyelohexylcarbamate {12 g, 55.74 ramol, 1.00 eq) in DOM (2000 rall} and TEA
{8.46 g, 83.61 mmol, 1.50 eq) at 0°C and the mixture was stirred for 1h. The mixture was
washed with water, brine, and the organie layer was dried over Ma:804, concentrated to give
the produet. The resulting product was dissolved in THF (200.0 mL) followed by addition of
=BuOK (6.25 g, 55. 74 mmol, 1.00 ey, After 2 'h, additionst t-8u0K (9.38 g, 83,61 mmol,
1.50 2q) was added and the mixture was stirred at r.t. overnight under No. The mixture was
quenched by 1N HOI aq., extracted with EtOAc and the combined arganic lavers were
washed with water, brine, dried over NaxSQ4, concentrated. The residue was purified by flash
column chromatography (PEEA=30:1 1o 10:1] to give the title compound as a vellow Hauid.
Step 2: tert-Butyl -formyl-7-azabicyclo{2.2 1 Theptane-T-carboxylate

Boc Bog

‘ A=
N‘?‘ . eN ?:
\j,) %\\;f,}

s-Buli (2.9 mi, 3 80 rumol, 130 eq) was added w0 a solution of tert-butyl T-azabicyelo-
(2.2 1theptane-T-carboxylate (500 rag, 2.53 mmol, 1.00 g} and TMEDA (442 mg, 3.30
oo, 1.50 eq) in KO (5.0 mL) at 0°C and the mixture was stirred for 1h under Mo, DMF
{370 mg, 5.07 mmol, 2.60 eq} was added and the mixture was stirred at r.t. for 20 hunder My
The mixture was quenched by sat. NHaCl ag., extracted with EtOAc. The combined orgame
lavers were washed with water, brine, dried over NaaSOy, concentyated, and the residue was
purified by flash column chromatography {EAPE=( 1o 100%) to give the titke compoumnd a3 a
yellow liquid.

Step 37 tert-Butyl I-{{hydroxyimino methyh-T-azabicyelo] 2. 2.1 heptane-7-carboxylate

Boc § Boo - ,G H
N P2y e
W E———
%;ﬁj \\:fi:

To s solution of tert-butyl 1-formyl-T-azabicyelo]2.2. Uheptane-T-carboxylate (130 g,
3.7 mmol, 100 eq} in MeOHIHO=111 (30.0 ml) was added NHOH HOH (D48 g, 692
mmaol, 1.20 eq) and NaxC0: (137 g, 3.46 mmwol, 0.60 eq) str.t. and the raixiure was stirred
for 3k The mixture was poured into water, extracted with EsDAc. The combined organic
layers were washed with water, brine, duied over NaaSOs, concentrated to give the title
compound as a vellow oil,

Step 47 tert-Butyl L-oyano-T-azabicyclo{2. 2, Hbeptane-7-carboxylate

3111~
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Eim:i MM‘«QH Boo N
& i
% A ” i
o S

Te a solution of tert-butel 1-{{(hydroxviminoymethyl}-7T-azabicyclof 2.2, 1 theptane-7-
carboxyioate {1.39 g, 378 vumol, 1.00 eq) in MeUN (50.0 ml.} was added Cw(OAcH H (23
my, 9.12 mmol, 0.02 eq) and the rixture was stirred at 80°C for 20 h under N, The mixture
was concentrated and purified by flash colunn chromatoeraphy (BAPE=0 1o 100%) to give
the title compound a3 a white solid,

Step 5; T-Axabicyclo{2.2. heptane-1-carbonitsile

Bog CK ON
e
. g F ,;E\ g 3 /
.'f “ '\‘/

N~ Y —— #1
I o S
TFA (L6 ml) was added 1o asolution of teri-bupyl 1-cvano-7-azabioyele{2.2. 1 Theptane-
T-carboxylate (300 mg, 2.25 mmol, LO0 o) in DOM (3.0 ml) and the muxiure was stirred at
rt. for 2 B The mixture was concentrated and adjust pH to 8 to 9 by THE/NH,, then it was

concentrated to give the title compound as a vellow solid.

Intermediate 28
Synthests of 3-{rethyl-d33-3,8-diazaticycinf3 2. Hoclane
HN-y,
# ‘.; ‘>
Rt
o0,
The title compound was prepared by procesding snalppousty as described in

Intermediate 24, Step 1, using indomethane-dy instead of 11, T-trifluoro-3-iodopropane.

Intermediate 29

Svnthesis of I-{diflucromethy-6-flusrobenzenesulfonyi chloride
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A mixture of Z-bromo-3-fhuorobenzaldehyde (208 myg, 0.9% mmel, 1.08 e},
phenyimethansthiol (245 my, 1.97 mmel, 2.00 eq.}, Pdo{dbak: {180 mg, 0.20 mmol, 0.20 eq.},
XantPhos (114 mg, 0.20 wmol, .20 ¢g.) and DIEA (381 myg, 2% wmel, 300 g in 14
dioxane (4.0 mL} was stirred at %0 °C under Nz overnight. The mixture was concentrated and
purified by column chromatography on silica gel (PEEA=30:1} to give the title compound az
a yellow ofl.

Step 20 Bepzy! (2-{difluoromethyl-0-fluorophenyl jsulfane

2 rf;:ﬁ o F\*‘,‘F

s L s 1)
P BCM Y ];\)ﬁ

g -

BAST (269 mg, 1.22 mmol, 1.50 eq.) was added 1o 3 muxture of 2-(henzyithio}-3-
floorchbenzaldehyde (200 mg, 0.81 mumol, 1.00 eq.} in DOM (5.0 mL} portion-wise at (0 °C,
The mixiure was stirved at v under N overnight and then quenched with sat. NaBUGy, and
diluted with DUM. The organic fayer was washed with brine, dried over NapSQ,
concentrated. The residue was purified by colums chromatography on silica el
{PEEA=20:1) to give the title compound as a coloriess oil.

Step 3. 2-(Influoromethyi-6-Buorobenzenesulfony! chioride

s FoF ot
r’ n \J: Qi\gfi
SN NG A~ NS T
~ T \j I ‘{l‘j
F,f \,\35;? F d

A mixiure of benzyl 2«(diflucromethyl-6-fluorophenylisulfane (30 mg, .19 mmol,
1.00 eq.) m AcOHHO (1.0 b/ 0.4 mL} was added NCS (75 mg, 0.56 mow!, 300 eq.}at ¢
“C. This mixture was stivred gt vt for 3h before HO was added. The mixture was extracted
with Ei3Ac | and the combined organic layers were washed with brine , dried over Na:SOy,

concentrated to give the erude product as a vellow ail.

~113-
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Intermediate 38

Synthesis of 3-phenvl-3 8-dirzabicyclo{3.2. Hoctane
(s
e x"\\\’\vfg

N
MM ‘g;j

Step 1: tert-Butyl 3-phenvl-3,8-diazabicyelo]3.2. 1joctane-8-carboxylate

PR t

AN
Bac—-—?{\%ilfNH > Boo-N_ N \\ />

To s stizved solution of romobenzene (100 myg, 0.637 mumel, 1.00 eq.) i toluene (2.0
Ly was added Pda(dbay (29 myg, .03 mmol, 0.05 e}, +BaOK (214 mg, .89 mmel, 3.00
en), BINAP (196 mp, 00637 mmol, 0,10 eq) and sert-butyl 3, B-diazabicyels3.2 1 iociane-
S-carboxylate (270 myp, 1262 mmol, 2.00 eq). The resulting mixture was stirred at 100°C
for 12 hoand then concentrated and purified by silica gel column clromategraphy eluting with
PE/E®OAC (10:1) to give title compound as white solid,

Step 20 3-Phenyld, B-diazabicycie[3.2. octane

Ji S P
i [" 3
g Ny o,
) T
(N. b
Bog™ 7 N LA

A mixture of tert-buatyl 3-phenyl3 B-digzabicyclo{3.2, Hoctane-3-carboxylate (160
mg, 0.50 mmol, 1.00 eg.) in DOMITFA=S1 {2.0ml.) was stirred at roon temperature for 2

h. The seaction mixture was concentrated to give the crude product as & white solid.

Intermediate 31

Synthesis of 8-{pyridin-2-y1-3,8-diazabicyclo] 3. 2. Hoctane

The title compound was prepared by proceeding analogously as described in
Intermediate 3G, Step 1, using tert-butyl 3, B-diazabiovclo] 1.2 octane-3-carboxylate instead
of tert-butyl 3, S-diazabicyele{3.2. Hoctane-8-carboxylate and 2-iodopyrudine instead of

bromobenzene .

<114 -



WO 2023/192801 PCT/US2023/064895

Intermediate 32
Synthesis of 3-{pyridin-2-vD-3,8-diazabicyelo[ 3.2, 1 joctane

["ff’“\N H
D
»

The title compound was prepared by procesding analogously as described in

$  Intermediate 30, Step 1 with 2-ipdopyridine instead of bromobenzene.

Intermediate 33
Synthesis of N-(3-{2-bromo-2-2-chloropyrimidin-4d-yhacery-2-fluorophenyl}-2-chioro-6-

10 {triffuoromethyDbenzenesutionamide

0
OF " md
PN
i GFy
Hghe

{Solption A SOCL {1220 g 102 30 mmal, 4.80 2q. Y was added slowly to water (50.03

15 mbyat 0°C and the muxdure was stirred at room femperature for 18 b under Noo CoCH{108G
mg, 5.04 mmol, 0.04 eq.) was added, and the resulting mixtwe was sthred st 0 °Cfor 1.5 b

{Solution By NaKO: (198 ¢ 28 70 mmel, 112 2q.) in water was added to a mixture of
Z-ehloro-S-{rithuoromethylaniline (5.00 g 25 86 mmol, 100 e} in HOH(B.0 miy and the
mixture was stivred at 0 °C for 15 min,

20 Solution A was added o the solution B at 0 °C and the mixiure was stirred at 80 for
£.5 h. The mixture was extracted with DCM, and the combined organic lavers was washed
with wine, dried over Wal(h, concentrated. The residue was purified by silica i colump
chromatography FE/EQAe {3:1) to give the title compound as a yellow solid.

Step 2: Methyl 3-(2-chloro-6-{trifluoromethyilphenyisulfonamido - 2-fluorobenzoste
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Foo
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Gl N

2-Chloro-6-(trifluoromethyDbenzene- busulfonyl ehdonde (300 mg, 1.80 mimol, 1.20
eq.3 1 DOM was added dropwise to a stirred solution of methy] 3-amino-2-fluorcbenzoate
{254 mp, 1.530 mmol, 1.00 eq. } and pyridine (3536 mg, 4 50 mmol, 3.00 egq.} in DCM at 6°C

5 under Ny, and the resultiog mixture was stitred st room temperature overnight under No. The
nuixture was diluted with water and sxacted with DCM. The combined orgonic layer was
washed with brine, dried over NaSQOu, concentrated snd purified by silica gel column
chromatography PE/EIQAc (3:1) to give the tide compound as & yellow solid.

Step 3 I-Chlore-N-3~2-2-chloropyrimnidin-d-yaceiy]-2-fuorophenyi-6-

1 (wifluoromethyi}-benzenesulfonamide

H “F,
g ,Q {,:'F‘f i { T ,N\gstae i;f‘g
s ekt H A § B2EN ",
‘EAS/ N ,;t% \f;:}\( o kN" 1\\ §E ) ({I «Tff" .
AL } e (R T L O SN
5 ; EN:

N e LIHMDES L E P

oSy [ R o

LiHMDS (1M in THF, 165 mb, 16.31 memel, 3.00 &) was added o a stirred
solution of methyl 3 2-chioro-6-(urifluoromethyDphenylsulfonamido - 2-fluorobenzoate

{225 g 547 mmol, 100 eq.} in THF (100 ml) at 670 A solution of 2-chloro-d-

2
A5

methylpyrimidine €911 mg, 7.12 mmol, 130 eq.}y in THF (10.0 ral ¥ was added dropwise to
the mixture. Adter 1 b, the muxtore was poured in ag. NH«CL and exacied with EtOAc . The
combined orpanic layers were washed with brive, dried over Nad(ly, concentrated and
purified by silica gel column chromatography FE/EIQAC {1:1) to give the tide compound as
vellow solid.

23 Step € N-{3-{2-bromo-2-{2-chlorepyrimidin-4-vDacety -2-fluorophenyly-2-chlorg-6-

{iriftporo-methvlibenzenesulfonanmide

H cF
4 foro e, /N\ 33 *
o, o L 2 ) {; = Vfl‘,,g Pl
(O oy e W g L]
- i
N S N i o
Lol Tae o NN
SR e X
o Sy &

To a stirred solution of 2-chlors-N-(3-{2-(Z-chloropyrimidin-deylacetyl 12~
flucrophenyD-6-{triflucromethylibenzenesulfonamide {1.78 g, 3.48 mmol, 1.00 eq.} in DOM

2% was gdded NBS {411 mg, 348 mmol, 1.00 eq.). The mixivre was stirred i room terperatore
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for 3 h under Nz and then poured into water and extracted with DUM | The combined organice
layers were dried over NabQy, concentrated and porified by silica gel column
chromatography PEEGAe {1:1} to give the title compound as a yellow solid.

Intermediate 34

Synthesis of 4-methyi-4-{methylsulfonyljoyciohexan-t-aming hvdrochleride

P G
MR \L G
w8

Boc. NH Bac. NH
N — ¢

P T,J

Q QH

To a stirred solution of tert-butyl (Fexoeyclohexylcarbamate {25.00 g, .12 mmol,
1.00 eq.} in THF (5000 mL} was added CHyMgBr (117 mi., .35 numol, 3.00 eq ) at ~78°C
and the mixture was stivred at £t 20h under Ny The mixture was poursd into sat. NHaCl ag.,
and the mixture was extracted with EtOAc, washed with brine. The organic layer was
concentrated and purified by silica gel column chromatography eloting with (EAPE=0 t
106%;} to give title compound as a pale yellow solid.
Step 2: 4-({tert-Butoxycarbonvljaming)- L-methyleyelobexyl methanesutfonate

Bou “NH EGGKMH

A
Shale

OH 054;3
To a stirced solution of tert-butyl {4-hydroxy-4-methyicyclohexylcarbamate (8. 20 g,
35,81 mmed, 100 a3 in DOM (100.0 mbl) was added TEA (15.0 mL, 107.42 nundl, 3.00
eg. ), MsCL{3.3 mL, 42,97 womol, 1.20 e} a1 0°C. The resulting mixtore was stirred av BT for
16 b, and the mixture was washed with brine. The organic layer was dried over Nax5Cq and
concentrated o give the title compound as vellow solid,

Step 30 tert-Butyl {4-methyl-d-{methyhihiojcyciohexyvlicarbamate

« 117 -



10

p—
4

WO 2023/192801 PCT/US2023/064895
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il 5 §
S L
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To a stivred solution of ${{tert-butonyvearbonyamino bamethyleyeloboyt
methanesulfonate (11.00 g, 3583 mmol, 100 eg.) in DME (100.0 mL} was added NaiUH;
{5.02 g, 71.66 mmol, 2.00 eq.). The reaction mixture was stirved at BT 16 b, and the mixture
was guenched with H:O and then extracted with EtQAc. The organic laver was washed with
brine, deied over NaeSOs and concentrated and purified by reverse phase column
chromatography to give the tithe compound as white solid.

Step 4 tert-Butyl (4-methyl-4-{methvisulfonylicyelobexylicarbamate
Boa\ Bosm\
i \
i —
<.
“"S Q
5
t

To a stitred solution of tert-boty! {4-methyl-4-{methylthiojeyelohexyDearbamate (300
myg, 1.93 mmol, 1.00 eq.) in MeOH THF HRG=2:21 {20.0 mb} was added oxone {2.37 g,
3.86 mmol, 2.00 2q.3. The mixiure was stioved at RT 16k, and the mixture was diluted with
water and extracted with DUM. The combined organic layer was washed with brine, and
dried aver MNaxS(y. The organic laver was concenirated o give the title compound as a pale
vellow solid.

Step & d-Methyvl-d~{methydsulfonyhevodlobexan-T-amine hydrochlonide

Bog HG
\??iH NHQ
J‘"\' J
T:"“ “«'..
o:§:o o= ;so

To a stirred solution of tert-butyl {(4-methyi-4-{methvisulfonybieyclobexylicarbamate
{3&0 mg, 1.31 numol, 1.00 eq.) in EA {2.0 mL) was added EA/HC (2M, 2.6 mi} and stirred 2
h at .t under nifrogen atmosphers. The resulting mixture was concentrated to afford the ttle

compound as a white solid,
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Example 1
Synthests of NAG3-02-{3-(3,3-difluorocyclobutyl)-3 R-digzabicyelo[3.2. Noctan-8-y -5+ 2-
{{1R,58,653-3 3-dionido-3-thiabicyclo]3. 1. Othexan-G-yDamino ipyrimidin-4~-yDhiazol-4-y 1)
2-flnorophenyl -2, 6-diffaorobenzencsulfonamide

S

HYT R Ny
oM
M 5
o a’;}L noo B
£ Al
g kot
3 N\.
7
ke
°F
3 ¢
Step 10 test-Buiyl (1R, 35)-B<(benzoyicarbamothiovi -3 8-diazabicyclof3.2. 1 loctane-3-
carboxviate
H Fammar! S
PPN o
<My soe-N ( H—<{  ©
\-/3 T N
o &N
Bae St

Benzoy! tsothiccyanate (169 mg, 1.03 mmel, 1.10 eq.) was added o & mixiure of tert-
W butyl (1IRS8-3,&-diszabicyclo]3. 2. ootane-3-carboxylate (200 mg, 0.94 mimel, 1.00eg ) in
THF (5.0 mL) and the mixture was stirred at vt under Ny overndght. The mixture was
concentrated and porified by columm chrowmatography on silica gel (PEEA=%1) o give the
title compound a3 & white selid

Step 20 tert-Butvl (1R, 38)-8-carbamothioyl-3 B-diazabicycln[3.2. 1jnctane-3~carboxylate

B Ny
3, i
o i ol SN
h (J\N e N ,1{ 3
R N A ;{’ Ry T———— :; 3
Ed &
N aod H
is hatl Bog

A mixiure of tert-butyt (1R 58)-8-(Chenzoyvicarbamothioyl}-3 &
digzabioyclo]3. 2. Joctane-3-carboxylate (300 sag, 0.80 mmol, 1.00 eq ) and NxHq (80 %% 5.0
mi} was stivred af .4 nader N: overnight. Water was added, and the mixture was extracted
with DOCM. The combined organic layers were washed with brine, dried over Nag3Q;.,
20 concentrated and purified by cohwnn chromatography on sihics gl (PEEA=L o give the
title compound as & white solid.
Step 31 tert-Butyl 8-(5-(2-chioropyrimidin-4-v1}-4-{3-{(2,6-difluorephenvlisulfonamido)-2-

flucrophenyiihiazol-2-v1)-3,8-diazabicyclol 3.2, Hoctane-3-carboxyiate
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A mixtore of N-{3{2-bromo-22-chloropyrimidin-4-yhacetyl}-2-fluorophenyly-2 6~
difluorobenzenesulfonamide (Intermediate 9; 384 my, 0.74 mmol, 1.00 eq.) and tert-butyl
(1B, 38 -R-carbamothioyl-3, B-diazabicyclef3.2. Loctane-3-carboxylate (200 rag, 0.74 sl
5 100 eq)in DMA (5.0 ml) was stirved at .t for 30 min and then at 63 T ander Mo
overnight. The mixture was concentrated and purified by colunmn chromatography on silica
gel {(PEEA=2:1} to give the title compound asa vellow solid.
Step 4 N-{3-(2-{3 B-Diazabicyelo[ 3.2 octan-8-y13-5-(2-chloropyrimidin-4-viphiazol-d-yi}-

2-flworaphenyl)y-2 G-diftucrobenzenesulfonamide

&
R -
S8 o N
S W g i H
IR ey b
Pl 4 : i s
OHNH & ;ﬁ?‘"”ﬁ 5;
> szt & ;
o & “ st
N J\ F TEAS DO ?E' N FNe
PN N, ettt et .
Ci ROy N N N
R S
Fo, by
4\ I ALY
\*M/ St g
3 - “~NH
1D &

A mixiure of tert-butyl 8- 5-{2-chlorapyrimidin-d-y-4-{3((2, 6-difluoraphenyl}-
sulfonamido}-2-flucrophenyiihiazol-2-y11-3,8-Hazabioyelof 3 2. 1 loctane-3-carboxylate (400
mg, 058 mumol, 100 eq ) and TFA (4.0 L} i DCM (100 mbL) was stimed a1 0°C fw 2 b,
The mixiure was concentrated 1o give the crude product as g vellow oil.
15 Step 5 N-3-{5-{2-Chloropysimidin-4d-y13- 233, 3-difloorocyelobutyl -3 8-diasabicyclo-

[3.2.1]octan-8-vixhiazol-4-y)-2-foorophenyli-2 &-difluorobenzenesulfonamide
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3, 3-Difluorocyclobutan-1-one (162 mg, 1.53 mmol, 3.00 eq.) was added to g solution
of NA3-(3-(3,8-diazabicyclo] 3.2, 1 joctan-8-y1}-5-( 2-chloropyrinmidin-d-y thiazol-4-v13-2-
fhiorophenyi)-2 o-diflucrsbenzenesutfonamide (300 mg, 0.51 mingl, 1.00 eq) in
DCEMeOH (L1, 6.0 mL) and the mixture was stivred at ot under My for 1 h, NgBHON

The mixiure was concentrated and purified by column chromatography on silica gel
(PEEA=I:1) o give the title compound 45 8 yellow solid.

Step 6 N-(3-(2-{3(3,3-Difluorocyclobutyl}-3 8-diazabicyclel3.2. Hoctan-8-y1}-52-
{{{1R.55,85)-3 3-dioxido-I-thiabicvelo{3. 1 (Hhexan-S-y Danunoipyrimidinedeyi thigzoldepl i

2-fluorophenyl -2 S-diflucrobenzenesulfonamids

\\\\\

A mixiure of N334 2-chloropyrimidin-d-v-2-03-03, 3-difluorgoyelobutyi}-3,8-
diarabicyelo[3.2. Hoctan-8-yiithiazol-dy 132 - fuoropheny! -2 6-diftluorobenzenesulionanide
{60 mg, 0.09 mmol, 1.00 eq.}, (1K, 55.0r)-6-anno-3-thiabicyelo[3.1 Ulhexane 3, 3-dioxide
{Inermediate 3 19 mg, 0.13 mmol, 150 eq. ), RuPhos (20 myg), BuPhos Pd G2 20 mg) and
CCOs (86 my, 0.26 mmal, 3.00 e) in +-BuOH (1.0 mL)} was stirved g 90 °C under N2
overnight. The mixture was concentrated and purified by prep-HPLC 10 give the title
compound as a yellow solid. LOMS (ES, m/z): M1} =794.3,
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Proceeding analogously as deseribed in Example 1, the following compounds were

prepared.
LUMS (ES,
Bx# Structures Changes in synthetic protocol mixk:
EXERE
lntermediate 3 replaced by Intermediate
2 o 7943
2 in Step 6.
3. 3-difluorocyclobutan-1-one replaced
3 ' 8.2
by eyclobutanone in Siep 5.
1. test-butyd { 1R, 553, 8-diazabicyelo-
3.2 octane-3-carboxylate replaced
# v OF, . 5 ST
PO N 1 by tert-butyl (38,583-3,5-
i ~.[ o o - o E
f"“} o \FUF" S 1‘ dimethylpiperazing-l-varboxylate in
& HN'\‘\N‘/ *gf"’ﬂ}; Sep 1. THLA
AT .
hay M-{f 2. Intermediate @ replaced by
R e 7 - . - - o
&, &%N Intermediate § in Step 3
¢ o \
3. 3 3-diflucrccyclobuan-T-one
replaced by formaldelyde in Step 5.

¢

oo

b3

B2
¥
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Example §
Svathesis of N33R 5R}3 S-dimethylmorpholine}-5-42-(2,2-dioxido-2-thiaspira] 3.3}
beptan-6-yDamino pyeimidin-dsyQthinzob4-yD-2-flusropbenyl-2 6~

diffuorobenzenesuifonamide

Step 10 N{(3R,5R)-3, 5-dimethyimorpholine-d-carbonothioyibenzamide
g

RPN J"‘G

T

\[ ”:l \T,N\J_.M

N g
I8 T
oy

To a stirved solution of (3R, 5R)-3, 5-dunethyimorpholine (500 mg, 4.34 mmol, 1.00
eq.) i THF (1.0 ml) was added benzoyl isothicoyanate {708 my, 4.34 mmnol, 1.60 e}, and
10 the mibxture was stivved at rt overnight. The reaction mixture was concenirated and purified by
silica gel chromatography (EA: PE = 1 1 5} to give the title compound as a white solid.

Step 27 (3R, 5R}-3 S-dimethylmorpholine-4-carbothivamide

ff«\&
N
T

N B NHy

N

S\\T
\E”MW M
» L
o -
A pixture of MoK 3R 3 S-dimethylmorpholine-d-carbonothioyhbenzanide (875
15 myg, 350 mumol, LO0 eq.) and NaHL HO (150 mb) was stirred at rt overnight. The mixtare
was dituted with DOM and washed with 10%% oitric acid, and the organic laver was washed
with brine, dried over Ma:S0, concentrated and purified by silica gel chromatography (EA -
PE =1 1} to give the title compound as a white solid.
Step 3 N3-(5-{2-chloropyrimidin-4-y1-2-{(3R SR}-3 S-dimethylmorphelinethiazol-4-y1)-

20 2-fluorophenyly2 G-diftucrnbenzenesuifonamide
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A mixture of N-{3-¢2-bromo-2-{ 2-chloropyrinidin-4-vacetyl-2-fucrophenyi)-
2. o-difluorobenzenesulfonamide (Intermediate %; 449 mg, 0.86 mmol, 1.00 eq.), (3R.3R}-3.5-
divnethyimorpholine-4-carbothioamide {158 mg, .86 mamol, 100 2.} in DMA (10,8 mi}
was stirved at 70 °Counder Nz overnight, The veaction mixture was extracted with BtDAc |
and the combined organic layer was washed with brine, dried over Naz8Os, concentrated and
purified by flash chromatography o give the tide compound as a yellow solid,
Step 4 N-{3-(2-((3R,5R)-3,5-dimethylimorpholino}-3-{2-{{2 2-dioxido-2-
thiaspiro{ 3.3 heptan-6-yljamino ypyyrimidin-d-pl thigzol-depl 2 fluorophenyi -2 6-

difluorobenzenssulfonamide

N -
BN

oTe

A mixture of No{3-(5-{2-chloropyrimidin-$-y-2-{{3R SR}-3 5~
dimethylmorpholimoi-thisgzob-dyl-2-floorophenyl -2, 6-difluorobenzenesulfonamide {200
mg, 834 mmol, 1.00 eq.}, S-amino-2-thizspiro[3 .3 theptane 2,2-dioxide hydrocidoride
{intermediate &, 78 my, 040 nunol, 1.20 e ), Ceol00: (552 my, 176 mmed, $.00 eq.),
RoPhos {20 mg), RuPhos Bd G2 (20 mg) in CBuOH (5.0 mL) was stirred at 90 °C pader Ny
overnight. The reaction mixture was extracted with EtDA¢ | and the combined organic layer
was washed with brine, dried over NazSOs, concentrated and purified by silica gel
chromatography (PE: EA=1:1} to give the title compound as a vellow solid. MS (ES, w/z):
[MHI] = 7213

Proceeding analogously as described o Exgraple 3, the following compounds were

prepaved.
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LOMS (ES,
Exd# Structures Changes in syathetic protocat mizy
MY
{3B,3R}-3,5-dimethyimorpholine
6 replaced by 2,5-dimethylpyrroliding in 3
Step 1.
{3R,3R)-3,5-dimethybnorpholine
replaced by 2 d-dimethylazeridine in Step
2 691.1
i
1. (3R 5R3 S-dimethylmorpholine
replaced by 2. 2-dimethylazetidine in
B Step 1. G173
2. Intermediate 6 replaced by
bytermediate 3 in Step 4.
L3R SR 3, Sdimethylmorpholine
replaced by (35.55)-3,5-
- dimethylmorpholine in Step 1.
9 - TS
b . . py
HN-"L\N*"\TAN 2. Imtermediate ¢ replaced by
batt g e
H?L\%\#H xN—f Intermediate 3 in Step 4.
s drpaid
=N Y
o e
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1. (3R,5R3 S-dimethyimorpholine
replaced by 3-oxa-8-azabicyclo-
NN [3.2. 1loctane in Step 1
10 1 1 _ 7051
HH!}\S" i 2. Intermediate 6 replaced by
AT . e
Y Intermediate 3 in Step 4.
‘»-.sf
o
1. (3R,5R}-3.5-dimethylmorpholine
Féﬂ}_ﬁ replaced by 3-methyl-3,8-
*\:Hj\" digzabicyclo]3.2 Hoctang in Step 1.
NSy 2. Iptermediate 9 was replaced by
i Ao . 7683
LR Intermediate 8 in Step 3.
o AN M ™y )
i {N;\ 3. Intermediate 6 replaced by
5 fwetd )
o " Intermediate 3 in Swep 4,
1. (3R,5R)-3 S-dimethybuorpholing
;ﬁ *\»f«\,} replaced by 3-methyl-3,8-
T 4 g
RN F,?" diazabicyclo]3.2. Toctane in Step 1.
i H v
T 2. htermediste 9 wag replaced by
2 A o 7683
RN Y s Intermediate § in Step 3.
* Fg
TR kY . . »
'j""&’“ e 3. Intermediate & replaced by
Saf Soud 2 . .
ge N Intermediate 2 in Step 4.
bOORSRRS Sdimethyimorpholing
O replaced by 3-0x3-8-
o 'Cl‘ ,{‘ '?.47 i
TN azabicyelo{3.2.1 joctsne in Step L
i i < -
§NpeNH
W e 2. Intermediate 9 was replaced by
i3 Y , ) 7582
Hz»;” T Intermediate 8 in Step 3.
A 3. Intermediate 6 replaced by
2—5“ e . Intermediate & replaced by
o S 3 i . R
p’»s‘*‘a 3 inmermediate 3 in Step 4.
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Tntermediate 6 replaced by

{38 5R)-3.5-dimethylmorpholine
replaced by 3 3-difluoro-8-

azabicyclo[3.2 1 joctane in Step L.

Intermediate 3 in Step 4.

=)

Intermediate B in Step 3.

(3R, 5R)-3 3-dimethyhuorpholing
replaced by 2,2-dimethvlarstidine in

Step 1.

I
~3
P2

Intermediate O was replaced by pred

Intermediate 6 replaced by

Intermedinte 2 in Step 4.

Intermediate B in Step 3.

Lad

(3R, 5R)-3 3-dimethylmorpholine
replaced by 2 2-dimethylaretidine n
Step 1.

Itermediate 9 was replaced by

3
o
e
B3

Intermediate 6 replaced by

Intermediate 3 in Step 4.

i3
{5 N
H?/ "~
i
He, £ 4t
{J
s’
”
i i
HM
Lo
H,,_{f\joﬁ
{3
;A“,S\"\
& s
}7

(3R, 3R}-3, 5-dimethylmorpholine
replaced by (35,558)-3,5-

dimethylmorpholine in Step 1. TID
Intermediate 9 was replaced by

Intermediate 8 in Step 3.

¢

o

3]

3
¥
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1. (3R, 5R)-3.5-dimethylmorpheline
replaced by Intermediate 26 in Siep 1
1% 2. lotermwdiate 6 replaced by 7441
Intermediate 3 in Step 4.
I (3RUSRY-3 S-dimethylmorpholine
i3 replaved by Intermediate 27 in Step L TR

Additional compound prepared by proceeding analogously as described in Example 5, are:

LOMS
Had Stractires {Changes in synthetic protocol {ES, w2y
[M+1Y
L (3R SR¥-3 5-dimethylmorpholine
seplaced by (38 583-3,5-
dimethvimorpholine tn Step 1.
130 2. lwtermediate @ replaced by 7572
intermediate 8 in Step 3.
3. Intermediate 6 replaced by
Intevmediate 3 in Step 4.
1. (3R 5R)-3 S-dimsthylmorpholine
replaced by replaced by
intermediate 26 in Step L.
131 743
2. Intermediate 9 replaced by
Intermediate 8 in Step 3.
3. Intermediate 6 replaced by

P

o0
¥
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Intermediate 3 in Step 4.
1. (3R,5R})-3,5-dimethylmorpholine
replaced by 3-cyclobunyl-3.8-
diazabicyclo]3. 2. Hoctane in Step
1
132 _ 30813
2. Inermediate 8 replaced by
Intermediate 8 in Step 3.
3. Intermediate & replaced by
Intermediate 3 1o Step 4.
L. (3R 5R}-3 S-dimethvimorpholine
) seplaced by Intermediate 20 in
133 X Step 1 BOR.3
3 1
e S . s
gz e \ 2. latermediate 9 replaced by
SO
Y e Intermediate 8 in Step 3.
PS8 3
ey
i 1. (3R, 3B 13,5-dimethyimorpholing
F \.‘;ta\ ) .
S replaced by idermediate 21 in
J’?")\l&:?ﬁ,\aﬁ ;E; i
R, ' ;;;3.\ p i(‘p . . i
134 T \,\ F , 806.3
Y 2. Intermediate 9 replaced by
N Intermediate & i Step 3.
Fal , .
é N I (3RUSRY3 S-dimethylmorpholing
Ol ’ i
N N Iy seplaced by 2,2-dimethylazetidine
) i :
MRy in Step |
135 AT ‘ 7413
HIY g’ i 2. Intermediate 9 replaced by
& =~ . . .
g Ko intermediate 8 in Step 3,
.y
<
D '8}




WO 2023/192801 PCT/US2023/064895

Example 20
Synthesis of N-G-{5-2-({2, 2-dioxado-2-thiaspive] 3. 3 Thepian-6-yhaming jpyrimidin-d-y1)-2-
{{28,65)-2,4 S-trimethvipiperazin- 1~y Hthiazol-4-y1)1-2-fluoropheny - 2-Ouoro-6-

{triffuoromethylibenzenesulfonamide

5"‘3(3
R,
o 7
O:ré»&#;‘f
N oNH
iy F

RN (\?:i*"«

4
b \"“:5\!«;
RS

\ Y
L
o ey Y
N
,-,s\ \'“N

5 d e |

Step 1 ter-Butyl (35,58 )-4-carbamothiov]-3 S-dimethyvipipergaine- 1carboxylate

N

.
?’”N \N ~Fog
\ I

#
S—

N

The title compound was synthesized by proceeding analogously as described in
Example §, Step 1, using tert-butyl {35,581-3, 5-dimethylpiperazine- 1 -carboxylate instead of
16 (3R,5R)-3,5-dimethylmorpholine.
Step 20 tert-Butyl {38,558 1-4-(4-( 3-acetamido-2-llucrophenyl -5+ 2-chloropyrimidin-4-

vhithiazol-2-91)-3, S-dimethylpiperazine-l-carboxvlate

\"\--‘:D
- N Y
. 8 I
Y‘*D H:NK{ y YR 2
ol o B : P
PR NE ”\f“,«i :L A
i ) { Y ) et M \'("'
W™ S bt | G4
3 ] ¥ Bee St
5 M VA S o
s © DMA ey
N
Boo

A mixtre of N3+ 2-bromo-2+ 2-chloropyrimidin-d-yljacetvi}-2-flucrophenyl)-

-
A

acetamide {(Intermediate 10; 462 myg, 1.20 aymol, 1.20 eq.} and (35 58)-tert-butyl 4-
carbamothiovl-3, S-dimethvlpiperazine- 1 -carboxyiate {273 my, 1.00 nunol, 1.00eq.) in DMA
{10.0 ml.} was stirred at 70 °C under Ny overnight. The reaction mixture was sxtracted with
E4c, and the combined organic layer was washed with brine, dried pwer NasSQOs,
concentrated and purified by fash chromatography to give the title compound as & yellow

26 solid
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Step 3: test-Butyl (358, 551-4(4-(3-acetamide-2-fluorophenyl-5-(2-42 2-dioxido-2-
thiaspivo{ 3.3 theptan-S-vhaminolpyrimidin-d-yhithiazol-2-91)-3, 5-dimethylpiperazing- 1~

carboxylate

s 50
o : AR
SN i
& . N

F

A mixture of (tert-butyl (38 58 -4-{4-acetamido-2-fluorophenyD-5-(2-
chloropyrimidin-d-vijihiazol-2-v1}-3, S-dimethyipiperasine-Tcarboxylate (180 mg, 0.32
mmol, 1.00 eq.}, 6-aminn-2-thiaspirol3. 3 theptane 2,2-dioxide hydrochleride {70 mg, 0.36
mmol, 1.20 eq.), Cor00x {520 myg, 1.60 mmol, 500 oq.), RuPhos (30 mg), RuPhos PAG2 (30
mg} m -BuOH (5.0 mL} was stirred at 90 °C under Np pvernight. The reaction mixtive was
extracted with EtOAc, and the combined organic layver was washed with bring, dried over
MNaaSO4, concentrared and the residue was purified by silica gel chromatography (PE:
BEA=1:1} to give the title compound as a yellow solid.

Step 4 ter-Batyl (38, 58¥-4-(4-(3-amino-2-Hooropheny]-5~+2-(2 2-dioxido-2-thiaspire[3.3}-

heptan-S-yDaminojpyrimidin-d-yDihiazol- 213 S-dimethyipiperazine- L-carboxylate

\"')}:-:_;ﬁ
- NH R
i3 A
f 8y \f""‘: ™
F o4 4 F
HN N e
; g
HaliH » M j
kY BRM 9 i ;
%,S; Ny
Bos °w Boe

To a stirred solution of tert-butyl {38, 58 }4-(4-(3-acetamido-2-flucrophenyl}-5-(2-
{2, 2dioxido-2-thiaspiro[ 3 Alheptan-t-yDaminojpyrimidin-d-y thiazob 2y 13, 5-
dimnethyipiperazine-t-carboxyiate (130 mg, 0.19 munol, 1.00 eq.} in EtOH (3.0 mi } was
sdded MNaOH (120 wg, 3.00 mumol, 1M}, the resalting mocture was stivred at 80 *Crunder N
overnight. The reaction mixture was extracted with EtQAc, and the combined organic layer
was washed with brine, dried aver Nax50., concentrated to give the title compound as 2

brown oil.
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Step 3: tert-Butyl (38, 883-4-( 5242 2-dioxido-2-thiaspire{3 3 theptan-o-vhamino -

pyrimidin-d-y1}-4-{2-fuoro-3-{ 2-fluoro-6-{iriflucromethyhphenv hulfonamido)-

phenyijibiazok2-v1}-3 S-dimethylpiperarine-Lcarboxylate

A SRR - RPN
P e~ 51
?5\ \ﬁ = Ry
N Ft e
HETNT ¢
/K B { pyeiling
N
& w5 oo
B ey
o0 B

Fal,
C::U»f”:«.‘ i
IR
:’;’ \.’.r.,NH £
N N
L
TSN
H}l M l-; ,‘N
Bt
< ‘ol
> A 2
LN
oo foc

2-Fluoro-6-{trifluoramethyibenzens-L-sulfonyi chloride (79 mp, ¢.30 nusel, 1.50

ef.} was added o a stitred solution of rt-butyl (38 58 1-4-(4-F-amino-2-fluorophenyl}~5-{2-

{{2,2-dioxido-2-thiaspiro]3. 3 theptan-G-yHamino jpyrintidin-d-yi thiazol2wy}-3,5-

diznethylpiperazine-1-carboxyiate (122 mg, 0.19 munol, 1.00 eq.} in DCM (4.0 ml.) and

pyridine (90 mg, 1,14 mmol, 6,00 eq.}, and the resulting mixture was stived 21 45 °C under

Ny overnight. The mixture was extracted with DOM | and the combined crgante layer was

washed with bane, dried over NazSOy, concentrated and purified by flash chromatography to

give the tide compound as a yellow solid

Step 60 N-{3-{2-{(28,65)-2 6-dimethylpiperazin-1-y13-3-(2-({2 2 -dioxido-2-thiaspuo[3.3}

heptan-6-vhaminoYpyrimidin-4-vhithiazol-4-v1)-2-Huoropherel - 2-Fluore-6-{iriflucromethyl)-

henvenssulfonamids

Fall.
;;33 \}r:f'\‘?
3 7
Dw.g,/‘\{ -i’
Sy
77 NH g
i
N \,—»’F
H i
R M| TFEA
HNTNT TN
/‘\ 8. T
Y
{7 wa DOM
e e kY
Y bl
o B

g
o T
Gugiy, H
7% L FI
“ ol
A oy
LA LT
HTRT N
U ¢
Ve el
& $ »/ 3
S 4 ;
g A

To a stirred solution of tert-buty] (35,5834 5(2-{(2 2-dioxido-2-thiaspire[ 1.3}

heptan-6-vaminoypyrimidin-4-y1-4-(2-fuoro-3-(2-Huoro-6-(tnfluoromethyl)-

phenyisulfonamido)phenyii-thiszol-2-913-3 S-dimethylpiperazine- L -carboxylate (50 mg, 0.06

ol 100 eq.) in DOM (2.0 mL) was added TFA {0.5 mL}, and the resulting mixivre was

stirred gt 1t for 2 h. The mixture was concentrated © give the title compound as a yellow oil.
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Step 70 No{345-(2-{(2 2~dioxido-2-thiaspiro] 3.3 {heptan-6-yDaminojpyrimidin-4-y1}-2 -
{(28,65)-2 4, 6-trimethylpiperazin- 1~y ihigzol-d-v1}-2-fuorophenyl}-2-fluore-6-

{irifluoromethyllbenzenesulfonamide

<, « Vi
5
b To a stirred solotion of N-{3-(2-{25 65832 o-dimethylpiperazin-1-y15-{2-({2 2~

dinxido-2-thiaspivo{3 3theptan-6-ylaminopyrimidin-d-ythiazol-d-yi -2 flunrophenyi}-2-
fluore-S-{rifluoromethyDbenzenesalfonanside {44 mg, 8.06 monol, 1.00 ey} in MeOH (20
mik} was added HOHO (25 myg, 0.30 nunol, 5.00 gq., 35%) and AcOH {1 dropy, the resultang
mixture was stiered at 1t for 30 min, NaBHCMN (8 myg, 0.12 mmol, 2.00 eq.) was added, and

10 the mixture was stisred at it overnight. The solotion was diluted with water and extracied with
Ed3Ac, The combined organte layer was washed with brine, dried over Na:5(0y, concentrated
and purified by prep-HPLC 1o give the title compound as g yellow solid, MS (ES, mie):
(M1} = 7843

15 Example 21

Synthesis of N-G-{542-({2 2-dioxnido-2-thiagpive] 3 3 thepian-6-yDaming jpyrimidin-4-91-2-

{2 4 Searimethyipiparazin--vhithiazol-4-y12-Suorophenyly-2, 6-diflucicbenzenesulfonanide

k/‘:\x
Y 3
By
~gl, %
s TY0 g
\.\ ’\ 2
N FF
£ §
NTOR A
A )’m" i?t $
i by
we' N e
N7
¢
< S
£ 0

Step 10 tert-Butvl d-(bepzovicarbamothioyll-3, 5-dimethylpiperazine- L -carboxylate
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To a stirred solution of teri-buiyl 3 S-dimethyipiperazine-l-carboxylate (2.00 g,
9.34 mmwl, 1.00 eq ) in THF {30.0 mL} was added benzoyl isothiceyanate (1.67 g, 1028
mened, 119 2q.), and the wixture was stivred at vt overnight. The mixture was concentrated
5 and purified by silica gel chromatography (EA - PE =1 3} 1o give the title compound as a
yellow solid.

Step 2: tert-Bupyl 4-carbamothioyl-3 3-dimethylpiperazine-1-carhoxylate

1L L
ﬂA\T NN HEN’L‘M’"‘
o \ "}\/ N‘Bne »”L\f" N-Bas

A mixture of ter-butyl d-(benzovicasbamothioy]}-3,5-dimethylpiperasine-1-

10 carboxylate (2.80 g, 7.43 mmol, 1.00 eq.) and NoHo HxO (30.0 mL) was sttrred at 1t
overnight, The mixture was dilnted with UM and the organic laver was washed with 10%
citric acid, brive, dried over NapS{k, concenirated and purified by aihica gel chromatography
{EA D PE =113} to give the utls compound as a white solid.

Step 3 teet-Butyl 4-{ 5-{ 2-chloropyrimidin-d-y1}-4-{ 342 8-difluorophenvisulfonanido} 2~

15 fluorophenviibiazol-2-y11-3, S-dimethylpiperazine- | -carboxylate
g e
ARSI
<”“‘<‘ 3 }*J
S gF F
B -
HQN[ \,Nr '\\E ,afm"\'\‘ wv{;,i“‘g‘f
% N 7T g
o 1t FEN i’ 1
[#1] TN

A mixture of No{3-(2-brome-2-{ 2-chlosopyrimidin-d-vlacety -2 -fuorophenyl)-
2 p-difluorcbenzenesulfonamide (Intermediate 9; 1.14 g, 2.20 munol, 1.00 eq.} and tert-butyl
4-carbamothioyl-3, S-dimethyipiperazine- 1 -carboxyiate (600 mg, 2.20 mmol, 1.00eg. ) in
20 DMA (12.0 mb} was stivred at 70 U under Ny overnight. The resction mixture was extracted
with Et(3Ac, and the combined organic laver was washed with brine, dried over Naz8Ck,
concemrated and purified by flash chromatography to give the title compound as g yellow
salid,
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Step 4 teri-Butyl 4-(4-3(2 o-difluorophenyisalfonanido)-2-fluorophenyl -5-(2-({2,2~
dioxido-2-thiaspiro{3 3theptan--yhamino lpyrimidin-4-yithiazol-2-90-3 S-disnethyl-

piperazine-t-carboxylate

A mixture of tert-butyl 4-(5-(2-
chloropyrimidin-4-y11-4-{3-2 6-difluorophenyl-sulfonamido b 2-fluorophenythiazol-2-v1 -
3 S-dumethylpiperazine-1-carboxylate {200 myg, 0.2% numol, 1.00 2q.), 6-aminn-2-
thiaspirol 3. 3theptane 2,2-dioxide hydrochloride (Intermediate 6; 58 mg, 0.35 mmel, 1.20
eq.d, Us:00: (471 my, 1.45 mmol, 5.00 eq.), RuPhos (20 mg), RuPhos P G2 (20 mg) in -
BuOH {56 mLY was stitred gt 96 *C under MN; overnight. The reaction mixiure swas extragted
with B{OAc, and the combined organic layer was washed with brine, dried over Na:SOx,
concentrated and purified by silica gel chromatography (PE: EA=1:1) 1o give the dile
compound as a vellow solid.

Step &) Ne3-{2-(2 &-dimethyipiperazin-L-y13-5-02-((2, 2-dinxide-2-thiaspire{ 3 3 fheptan-8-

yhamino ipyrimidin-4-ylithiazol-4-yi3-2-fluorophenyl -2, &-difluorobenzenssulfonamide

To & stirred solution of tert-buty! 4-{4-(32 6-diflucrophenyisulfonamido}-2-
floorophenyh-5-(2-((2,2-dioxido-2-thiaspire] 3. 3 theptan-6-vhlaminopyrimidin-d-vi jthiazol-2-
yh-3 S-dimethylpiperazine-1-carboxsylate (50 mg, 0.06 mmol, 1.00 eq) in BCM (2.0 mL)

concentrated to give the title compound as a yellow oil,

Step 6: N-{3-(54{2-4(2,2-divxido-2dhiagpira] 3. 3 heptan-6-vDamine Jpyrimidinedyl 1-2-(2. 4 6-

trimethyipiperazin-1 -yl ghiazol-4-yi}-2-Buorophenyl -2 g-diflucrobenzenesulfonamide
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To a stirred solution of N-{3-{2-(2, 6-dinethyipiperazin- Ly -8-02-{2 2-dioxwide-2-

thiaspire] 3.3 theptan-G-vyDamino pyrimidin-g-yDithiazol-4-1-2-fluorophenyl)-2,6-

diftuorobenzenssulfonanids (44 my, 0.06 menol, 100 eq.} in MeOH (2.0 mL) was added

HOHO (25 myg, 0.30 munol, 500 eq., 35%) and AcOH {1 drop), the resuliing mixtore was

stivred at i for 30 nun,, and NaBH:ON (8 my, (.12 mumol, 2.00 eg.) was added. The mixture

was stitred af ot overnight. The mixture was diluted with water and extrasted with EtOA«,

and the combined organic laver was washed with bring, dried over Nax80s, concentrated and

purified by prep-HPLU io give the tide compound as a vellow solid. MS (ES, iz} [M+1]7 =

7343
Proceeding analogously as described in Example 21, the follewing compounds were
prepared.
LOMS (ES,
Ex# Structures Changes in synthetic protocal mizy
M1y
sert-butyl 3 S-dimethylpiperazine-1-
carboxylate replaced by tert-butyl
23 {IRSR-3 S-dimethyipiperazine-1- 7361
carboxylate in Step 1 without performing
Step 6.
tert-haiyl 3, 5-dimethyipiperazine-1-
o varboxylate replaced by ri-butyl .
- {3R.5R}-3,5-dimethylpiperazine-1- s
carboxylate in Step 1.
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Q)-ik !_::;\,_;3 . 3 g ‘ . . )
ER NG I tert-bund 3,S-dimethylpiperanioe~ 1~
N .
«?’?’M § cathoxylate seplaced by tert-butyl
N L2
e ,,;Lv A (3R, 5R}-3, S-dimethylpiperazine- -
24 ¥ 9 o Bt
§< M carboxyiate in Step L
£ ol Y =
Y e 2. formaldehyde replaced by 3,3-
@ e . - . ;
S diffuorocyclobutan- L-onein Step &,
F. b
tert-butyl 3, 5-dimethylpiperazine-1-
carboxyiate replaced by tert-butyl
28 {38,583 S-dimethylpiperazine-1- 7204
carborylate in Step 1 without pecforming
Step .
tert-brutyd 3 S-dimethylpiperazine-{-
carboxylate replaced by tert-butyl
% o i , . 7343
{38,583 S-dimethyipiperazine-1-
carboxylate in Step L
1. tert-butyl 3 S-dimethylpiperazine-1-
carboxylate replaced by terr-butyl
. {38,583-3,5-dimethylpiperazine-1- _
27 ' B10.A
carboxylate in Step L
2. formaldehyde replaced by 3,3-
difluorocyclobutan-1-one In Rep 6.
& 1. ter-bapel 3. 5-dimethylpiperazine-1-
97y . .
Oui !\ﬂ.’j carboxylate replaced by tert-butyl 3 8-
N L e : )
. i \\(NH ¥ digzabieyveiof 1.2.1 Joctgne-3-
N R r'::‘; .
28 s {l\/ £ F carboxyiate in Step L 7iRd
RN T o
Mo A T 2. Intermediate & replaced by
M e e &
- &) Intermediate 3 in Step 4.
oD H
!
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. 1. tert-butyl 3 S<hmetbylpipecazing-1-
o P S S S TR
sl '-},"f carboxylate replaced by tert-buty! 3,8+
Fy™ s diazabicyelo]3.2. 1 joctane-3-
Ny ‘\(::“\F )
2% '«m’!' AL carbexylate in Step 1. 718.1
F\ ; g‘*"’N 2. Intermediate 6 replaced by
Ha Y o | . ate 6 replaced by
i {Nw?\ R i e e s
tsio \}f;f mtermediaze 2 in Step 4.
P
%

Example 30
Syathests of 2-fluere-MN-(3-fuore-3- 5-{2-({{ I r,40)-4-Omethvlsulfonvliovelohexyly
aminopyrimidin-4-yH-2-(3-(rittuoromethyDbicyclol 1 L Hpentan-1-vi}thiazol-d-vliphenyl)-

3 & rifluoromethyDhensenssulfonamide

Step 1 3-(TrifluoromethyDbicyclo{ 1. 1. Uipeatane-1-carboxamide

0 O
HO-§ PN
X\‘: £
~ ~
TF, oFy
10 Oxalyl chloride (641 mg, 5.05 mumol, 130 eq.) and DMF (1 drop) were added 1o a

miixture of 3-{riflucromethyDbicyclo{ L L 1 jpentane- 1 ~carboaylic acid (700 myg, 3.8% mmol,
£.00 eq)y in DOM {14.0 mL} dropwise at 0 °C and the mixture was stivred at it under No for
2h. Then NH: (gast was bubbled tnto the reaction mixture ar -10 °C. After stining the
nitxdure at 3t overnight, it was filiered, and the flivate was concentrated 1o give the coude

15 product as white solid.

Step 2 34 Trifluoromethvlibicyclol 1. 1.1 Ipentane-1-carbothioamide

YA Fonty
D e TR . A o W
N Sl =N
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Lawesson's reagent {1.57 g, 2.89 romol, 1.00 eq.y was added t0 a muixtwe of
frithuoromethyDbicyelol L1 Hpentane-1-carbozamide (697 mp, 3,89 mmel, 1L.0G eq) in THF
{28.0 mL) and the wixture wss stirred at 65 °C under Ny overnight. The mixture was
concentrated and purified by column chromatography oa silica gel {(PEEA=S:1Y o pive the

5 title compound as white solid,
Step 3: N-O3(5-2-chloropyrimidin-4-y1-2-3-{trifluoromethyhibiorclol 1.1  pentan-1~

yhithiazol-4-v1}-2-Huorophenyl3-2-fluoro-6-{trifluoremethyDbenzenesulfonamide

Yy
4 $
BN
Ot
£ NH
I 3
N s
. ‘,J}\ e, ,‘(J\ F
Tl 34 : 5
Sf
'Jé{’i
OF,

B it of N34 2-bramo-2-Z-chloropyrimidim-d-ylacetyl)-2-lnorophenyl -2
10 flusro-6-tirifluoromethylibenzenesulfonamide {Intermediate 8; 876 mg, 1.54 mmol, 1.00 eq.}
and 3-{triflnoromethyilbicyclol 1.1 1pentane-1-carbothioaride {300 mg, 1.54 mmol, 100
eq.} in DMA (36.0 mi} was stirred at vt under Na for 30 min. The mixture was stirved at 65
°C under M nvernight, then diluted with HzO and extravted with EtQAc. The combined
orgamic layers were washed with brine, dried over NapSQy, concentrated. The residue was
15 purified by column chromatography on silics gel (PE:EA=21} to give the title product as a
pale vellow solid.
Step 4: 2-Fluore-N-{2-fuoro-3-(3-2-{{{ 1r, 404 methyisulfonylioyelohexyl jamino )
pyrimpidin-4-yi}-2-3-{ rifluoromethylbicyelo 1.1 pentan-L-yDthiazol-4-yDphenyl-6-

{ifluoromethyii-benzenesulfonaraide

e
i
£ \\.-:::::}\ﬁr
T N
Oag. =
5y HH HaMog sy
e N PR
W ek g,
P &
NG TN 3
CiTNT ?N OO ——.
S
I
&7
Yo
20 R
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& mixture of N-(345-2-chloropyrimidin-d-y1}-2-(3-{influoromethylibicyclof 1. L1}

pentan-L-yhithiazol-4-y1)-2-tlaorophenyl)-2-flaoro-o-{triflucromethyhbenzenesulfonamide

(2060 myg, 0.30 mmol, 1.68 eq. ). {Iv 44 {methylnlfonylevclohexan-t-amine

triftuoroacetate {Intermediste 5; 131 mg, 8.45 mmol, 150 eq), Ruphos (30 mg), RuPhos Bd
G2 {50 mg) and CspC0: (293 mg, 0.90 mumol, 3.00 eq.} in NMP/t-BuOH (1.0 mL3.0 mb)

was stivred at 90 °C under Nz overnight. The mixture was diluted with HaD and extracied

with EtQAc. The combined organic lavers were washed with brine, dried over NaaSQ, and

concentrated. The residue was punified by colump chromatography on sthica gel
(DM MeOH=30:11) and prep-TLL (DM MeOH=30:1} to pive the ttle compound. The titde

compound was triturated with sther/MeOH (20:1) for 1 h, the solid was filtered, and the filter

cake was washed with ether. The filtrate was freeze-dried to give title compound as & pale-

vellow solid. ME (ES, wdz): [M+1]7=808.1

Proceeding analogously as described in Example 30, the following compounds were

prepared.
LOMS (ES,
Exs# Structures Changes in synthetic protocel mie}
Pl

A ifluoromsthylibicyclof 1.1 1] pentane-
1-carboxylic acid replaced by -

3 {triflucramethylicyclopropane-1- 7821
varboxyhic avid in Step L
3rifluoromsthyDbicvelof 11, Hpentane-
{-carboxsdic seid replaced by 3-

32 fluorcbicyelo[1.1. 1 jpentane- 1 -carboxylic 7573
gcid in Step L
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I{wiflaoromethyhibioyclof 1.1, 1 Jpentane-
{-carbexylic acid replaced by
33 ] ) 7739
Intermediate 18 in Step 1
-{miflucromethyhibicyelof 1. 1. Upentane-
t-carboxylic acid replaced by
34 ) . 7442
Intermediate 13 i Step L.
FSC”\;:G&
"K-‘j p o N g ¢ -
v\"“‘f: I{eifooromethylibicyelof 1.1, Hpentane-
Ny ‘ ' -
ST I-carboxylic acid replaced by
35 XA 0 yHe RS ep ’ 64,1
“}i ¥ ‘: S {ntermediate 16 in Step 1.
e SN _oHE,
3

Example 36

Synthesis of No(3-{5-{2-((2, 2-dioxido-2-thiaspira] 3. 3 theptan-S-yDamino pyrinudin-d-y -2~

{3-{triflaoromethyDbicyclo] 1.1, pentan-1-yithizzobd-y1-2-fluoropheny -2 -fluoro-6-

{rriflucromethyhbenzenesalfonamide

‘I NN

s, H

o 4 YNLO

! y:d\ O‘MIS‘(),\:::.‘{

4 = S
=y b
R Rt f
S5 .
X
%
7\5
N
¥

CFy

Step 1 34 TriflporomethyDbicyelol . L ipsotane-1-carboxamide
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R v}
HO-—¢ HaN—¢
o, Py
& Ly
Y
CFy CFy

Oxabyl chloride (641 mg, 5.05 mmel, 1.30 oq.) and DMF (§ drop were added to s
mixture of I-{triflucromethyi}bicyelel 1. L pentang-1-carboxylic acid (700 mg, 3.89 nunol,
1.00 eq) in DOM{14.0 mb) dropwise at § T and the mixture was stirved at ey ender No for 2
S h. NH: {gas} was bubbled into the reaction mixture at -10 °C and the mixture was warmed 1o
.t and stirred overnight. The mixture was filtered, and the filtrate was concentrated to give
crude title compound as white sohid.

Step 20 3-Trifluoromethylibicyelof{ 1.1 ]peatane-1~carbothinamide

8
Q i
Voo A
N W”\J}-KL’F:’ Ha Y;}“CFS
15 Lawesson's reagent {1.57 g, 3.89 mmol, 1.00 eq.} was added to a mixture of

(riflucromethylibicyelo] 1 1 pentane-1-carboxamide (697 mg, 3.8% nunel, 1.00 q) in THF
{28.0 mL} and the mixture was stirred at 65 °C under Ny overnight. The mixture was
concentrated and purified by column chromatography on silica gel {PEEA=31) o give the
tithe compound as white solid.

15 Step ¥ N-{3-(5-(2-chloropyrimidin-4-y13-2-(3-{wiflporomethyDhicyclol L1 1 pentan-1-y1)-

thigzol-d-y-2-fluorophenyli-2«fhuoro-0«{ rifluoromethyl thensenssulfonamide

N,
T
FoNest,
8 i oE,
Mg Gugag
\ M
FacT i R
M ¢ iy i i
o . 'P 78 \“{\ N’f‘?‘{\ i\;:-'w‘i\
& 7 5. et - i h £
H I - S OF, A .‘,/,:}\ ]
SN v‘\\;:'/))\FO f\ R | Rl X4 \?;._4\
M EL F,/ o {:z
QE"’ \N N \’:‘"’\?\\Q DMA 3
i A
Br &
3
OFy

A mixture of N-(3-(2-bromo-2-(2-chloropyrimidin-4-yijacetyl}-2-tluorophenyl-2-
flugro-o-{iriflucromethyDbenzenesulfonamide (Intermediate 8, 876 mg, 1.94 mmol, 1.08 eg.}
20 and 3-(uifluoromethylibicvelof 1.1, 1 jpensane-1-carbothicamide (300 mg, 1.54 mmol, 1.00
eq.} in DMA (36.0 mL) was stirred at 0.3, under N; for 30 min. The mixture was stirred at 65
“C under Nz overnight, then diluted with HxO and extracted with EiQac. The combined

organic layers were washed with brine, dried over Na:8Oy, concentrated. The residue was



o
N
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purified by columa chromatography on sibics gel {PE:EA=2:1) to give the title compound as a
pale vellow solid.

Step 4 No{3-(542-(2, 2-dioxido-2thiaspiro] 3. 3 hepian-G-vlamino ipyrinmidin-g-yl 1 2-(3-
{iriflucromethylbicyclo] 1.1 Hpentan-1-vlithiarol-d-yi -2 fluorophenyl -2-fluoro-6-

(teifluoromethylibenzenesulfonarmide

A mixture of WNe(3-{5«2-chloropyrimidin-d-y11-2-3-{irifluoromethylibieyele{ 1. L 1]
pentan-1-yhthiazol-4-vh-2-flaorophenyi)-2-Funro-6-{iriflucromethyDbenzenesulfonamide
{300 mg, 0.45 mmol, 1.00 eq.}, 6-amino-2-thiaspirol3.3jheptane 2 2-diowide (Intermediate 6;
133 my, 0.68 mmol, 156 eq.}, RuPhos (60 mg), RuPhos Pd G2 (60 mg) and Csa00 {440
myg, 135 mmel, 3.00 oq.) o NMP/-BoOH {1.5 ml/ 6.0 mL} was stirred at 90 °C under Mz
overnight. The mixture was diluted with H;O and exiracted with EiCtac. The combined
organic layers were washed with brine, dried nver NaxS(k, concentrated. The residue was
purified by prep-TLC {(DOMEOAe=12) to give the title compound as a white solid, LOMS
(ES, m/e) [M+1} =792.1

Progeeding analogously as described in Example 36, the following compounds were

prepared.
LOMS (E5R,
Ex# Structures Changes in synthetic protocol mizh
M1
3-{mifluoromethyDbicyelo] 1. 1.1 ]peatane-
b-carboxylic acid replaced by 3-
37 _ ] . T422

fluorobicvelol 11, 1 jpentane-1-carboaylic
acid in Step 1.
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38

S-(irifluoromethylibicyclol 1.3 Hpentane~
t-carboxylic acid replaced by 1~ B
o ‘ 766.1
{rifluoromethylloyclopropane-1 -

carboxylic acid in Step L

3-{wriflucromethyiibioycle{ 1. 1. ]pentane-
F-carboxylic acid replaced by 1-
firifluoromethy Doyclobuiane--carboxylic

acid in Step L.

44

3LrifluoromethyDbicyclef L1 Hpentane-
F-carboxylic acid replaced by Intermediate 7621

17 in Step 1.

I-{mifluoromethyDbicyclof 11 Hpentane-
F-carboxylic acid replaced by Intermediate T48.1

16 n Step 1.
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Additional compound preparved by procesding anslogously as desoribed in Example

LOMS
Ex# Structures Changes in synthetio protovol (E5,
AN
M1
1. 3-(rifluoromethylibicyelof 1.1 ] pentans-
F-carboxylic acid ceplaced by Intermediate
o 15m Sep 1. 7102
2. Imermediate 6 replaced by Intermediate 2
i Step 4.
1. 3-(wifluosemethyiibioyelol1. 11 jpentane-
F-rarbooovlic acid replaced by Imenmediate
- £5in Step L. 065
2. Imermediate & replaced by Intormediate 3
in Stepr 4.
1. 3{iriflucromethyDbicyelaf 1,11 Jpentane-1-
carboxvlic acid replaced by Intermediate 16
121 Step 1 734.0
2. Intermediate 6 replaced by Intermediate 3 in
Step 4.
1. 3-{uifluoromethyDbicyelo-{1.1. Hpentane-
t-carboxylic acid replaced by Intermediate
122 151 Step 1. 7481
2. lmermediate 6 replaced by Intermediate 4
m Step 4.
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1. S-(mifluoromethyDbicyclof 1.1, 1 jpentane-
FANEN — F-carboorylic acid replaced by 1-
o £y - |
s LB = {trifluoromethyljeyclopropane-1-
VY P @ e
fet E\;J 0 carboxylic acid in Step 1.
123 s _ , . 798 1
-y N 2. Imermediate 8 replaced by Intenmediate 33
i . )
\g.x i step 3
Do gay ) . . . o
e 3. Imtermediate 6 replaced by Intermediate 5
in Step 4.
-rifluoromethylbicyelo{l. 1 ipentane.
Fecarbexvlic acid replaced by 1-
{rifluoromethyDovelopropane-1-
carboxyhic acid in Step L.
124 ‘ . 732.1
C 2. Intermediate 8 replaced by Intermediale 9
N instep 3.
O‘:S:: E N 3 3 § Ny
7o 3. Imtermediate 6 replaced by Intermediaie 4
in Step 4.
. 3-{rrifluosomethylibtoyelal1.} 1 ipentane-
X, . L
e = \/g“{,\ t~carboxylic acid replaced by 1~
Bl e R Ty )
T 3 W g0 L
L Wy {rifluororeethyllevclopropane-1-
125 F\[ﬁ" . T 7161
F oS carboxylic acid in Step L.
5 ‘
‘u? e I, Intermediate 8 replaced by Intermediate 9
£ :
instep 3

Example 42

Synthesis of N-(3-(2-(bicyclol 1. 1. 1 jpentan-1-y1}-3-42-{{2,2-dioxido-2-
33

thiaspitol 3 3theptan-S-yDaminojpyrimidin-d-yijthiazol-4-y1}-2-fluorophenyi)-2 6-

diftuorobenzenesulfonamide
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Step 1: Bicyclo[1.1 1 pentave-1-carboxamide

S—
{I«‘OH DD

HaN

Oxalyl chioride (294 mg, 2.32 mmol, 1.30 eq.) and DMF (1 drop) was added to a
mixture of bioyelo] 1.1, 1jpentane- 1 ~carboxylic acid (Intermediate 15; 200 mg, 1.78 munnl,
OO eq) i DOM (2.0 mL) &t § °C. The mixiore was warmed fo v and sthved under Na for 2
h. The mixtore was added dropwise 1o 3 solution of NHy Ha0 (1.0 g, 53,52 mmol, 30.00
2.3 in THE (3.0 mL) and stirred at vt overnight. The mixture was diluted with H:0 and
extracted with DUM. The combined organic layers were dried over NazSOy, concentrated to
give the title compound as a yellow solid,
Step - Bicyclof 1.1 ]pentans-1-carbotbioamide

N

P

a Mot

Lawssson's reagent (855 mg, 1.62 mumol, 1.00 eq.) was added to a mixture of
bicyciof 1.1, Hpentang- {-carboxamide {180 mg, 1.62 mmod, 1.00 e} in THF {(10.0 ml.) and
the mixture was stivved at 60 °C under Ny for 3 . The mixture was concentrated and purified
by columm chromatography on silica gel (PEEA=2.1) to give the dtle compound a8 & vellow
solid.
Step 30 MN-(3-(2-(Bioyele] 1.1 Hpeatan-1-y1)-5-{2-chloropyrimidin-d-yhithiazo b 4-y1)-2-flueroe-
phenyi}2 s-difluorobenzenesuifonamide

A mizture of N-{3-{2-bromo-2-{ 2-chloropyrimidin-d-yhacetyl -2 -fuorophenyh)-
2.o-difluescbenzenesulfonamide {Intermediate % 260 mg, 0.50 mmol, 1.00 eq.) and
bicvclol 11 Hpentane-tcarbothioamide {64 mg, 3.50 mmal, 10U eq) in DMA (3.0 mL) was
stivred at £t for 30 min. The mixtwe was stirred at 75 °C overnight and then concentrated.
The residue was purified by column chromatography on silica gel (PEEA=2:1 o give the

title compound as a vellow solid.
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Step 4 N-{3-2-(Bicyclo[ 1.1 Hpentan-b-y1}-542-((2, 2-diosido-2-thiaspiro[ 3 3Theptan-6-y1)-

aminopyrimidin-d-yhithiazoli-4-vD)-2-fluoropheny -2, 6-difluorobenzenesulfonamide

e, W
7NN e
.y M S RS |
B NN, A e F
N, N Jgr F i PN Nk
E U = RN S A B
2 N NP, 3 & \‘5 7 T e gt )
Y gt ) A LN oz
N Nl < N\ By
fo o 3
ke '.“/\‘5 e
A 8 &
-2/ Dl

A mixture of N-{3-(2-{bicyele{1. 1. 1]pentan-Lyl}-5-( 2-chioropyrimidin-g-
yinthiazolbd-vii-2-fluorophenyl}-2, 6-difluorobenzeneseifonamide (58 mg, .09 mmol, 1.00
2.3, G-anuno-2-thiaspiro[3. 3 theptane 2 2-dioxide {Intermediate 6, 18 myg, 0.11 mumal, 1.20
e and THEA 35 mg, 527 mmol, 3.00 e in t-BuOH (2.0 mal.} was stiveed overnight at 130
“C under Ne. The maxture was cooled to 1t and concentrated. The residue was purified by

prep-HPLL to give the title compound as a white solid. LOMS {(ER, m/z) [MAH] =674.2

Proceeding analogously as descnibed in Example 42, the following compounds were

prepared,
LOMS (ES,
Ex# Straciures Changes in synthetic protocol méey
MY
X bicyclo[1.1. 1 pentane-1-carboxylic acid
43 qu;‘a?/\” # replaced by eyelobutanecarboxylic acid in 6621
&> s“”'\“:& ) Step 1.
<s"f ~
e
Intermediate 6replaced by S~amino-3~
44 thigbicyclof3. 1 Othexane 3 3-dioxide in 660, 1
Step 4.
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bicyclol 1.1 1 pentane-1-carboxylic avid

45 adoiF replaced by 3-fluorobiovelol 11,15 6821
H?ﬁ i ‘\rjv{\N B 4 N 3
% i pentane-]-carhoxylic acid in Step L
7y
< ~f
o ¥
|3
5 ‘\.;;:\-4
01’;3’/{% i
{}““ # bicvelof 1.1 Upentane- I-carboxylc acid
- ;:;.’J‘},; )s‘f . ) R . .
46 HN,JLKV::LW\«Q F replaced by neyclo{2 2. 1 theptane-1- 23
i A J/N . vt v g
\K s S carboxylic acid in Step L
SN S
S e
o

47

bicyclol 1.1, Hpentane-1-carboyyhic acid
replaced by bieyeln{2. 2.2 octane-1-

carboxylic acid in Step L

7162

e,
0::%.-"!\,4 zfj
¥ o
f\”” ¢
N’ ““L &'};"j\;.« bicyclo[1.1.1]pentane-Lcarboxylic acid
48 NN 4 , ‘ £98.1
f LN replaced by Intermediate 17 in Step 1.
5 KCHF&
i
Fa
7y
£
o 5

i 7 F
N N
; PN
48 pr‘/xN N
"
s N
"‘»:) Ny
<’\-,: e
"
i

bicyelo[ L1 pentane-Lcarboxylic soid
replaced by bieyelo{2. 11 hexane-i-

carboxylic acid i Step 1.

684. 1
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bicyelo[1.1. ipentane-1carboxylic acid

replaced by bicvelo{2.2. 1 Hheptane-1-

carboxylic acid m Step ©

51

bicyclof 1.1.1 Ipentane-l-carboxylic acid

replaced hy 3-(irifluoromethylibicyclo-

[ 1.1 1 }peniane-t-carboxylc acid in Step L.

742.1

i.bicyclo[1.1.1]pentane-1-carboxylic acid
replaced by Intermediate 17 in Step 1
3. Intermediate 6 replaced by Intermediate

2 in Step 4.

684.2

1. bicyelal 1 pentane-Y-carboxylic acid
replaced by Intermediate 17 in Step 1.

2. Intermediate 6 replaced by Intermediate
3 in Step 4.

684.2

Lhicyclol1.1.1 Jpentane-l-carbogylic acid
replaced by bioyclo{2 2. 1 theptang-1-
carboxylic acid in Step L.

2. Intermuzdiate & replaced by Imermediate

2 i Step 4.

63882

- 156 -




WO 2023/192801

PCT/US2023/064895

5
L

{.hievelo[ 1. 1.1 pentane- 1 -carboxyhic acid
repiaced by bievelo{2.2. 1 Theptane-1-
carboxyhic acid in Step L

¥, Intermediate 6 replaced by Intermediate

3 in Step 4.

688.3

56

L.bioyeln] 1. 1.1 Jpeatane-1~carboxylic acid
replaced by adamantane-1-carboxylic acid
n Step 1

2. Intermediate 6 replaced by Intermediate

2 Sep 4.

LY.
~3

Phicycloll. b1 jpentane-Tscarboxylic acid
replaced by adamantane-t-carboxylic acid
i Step 1

2. Intermediate 6 replaced by Intermediate

3in Step 4.

ok
]
o
o

{.bigyelo] L1, Upemane-1-carboxylic acid
replaced by bioyelol2 2 2loctane-1-
carboxylic acid in Step 1.

3. Intermediate 6 replaced by Intermediate

310 Step 4.

b
<
£
Lt

Lhicyclo[ 1. 1. pentane-1-carbosyhc acid
replaced by bioyelo{d. 2 2loctane-1-
carboxylic acid in Step L.

2. Intermediate 6 replaced by Intermediate

2 in Step 4.

e
o
o
E
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Itermediate 6 replaged by Intermediate §

60 . 688.2
n Step 4.
Intermediaie & replaced by Intermediate 7 )

G1% o 688.1
i Step 4.
Intermediate 6 replaced by Intermediae 7

£3% o B3
i Sep 4

* 61 and 62 were propsred using Intermmedisie 7 as a mixture, then 61 and 62 were separated.

Additional compound prepared by proceeding analogously as described in Example 42 ares

hesane-1-carboxvlic acid in Step 1.

LOME
Ex# Structures Changes in synthetic protocal
573N
M+
bicyelol 1.1, 1]pentane~1-carboxylic
&4 actd replaced by Z-oxabicyclof2.1.1}- £90.2




WO 2023/192801 PCT/US2023/064895

bicyelo[1.1.1]pentane-1-carboxylic

carbonyi}-4-methylpiperidine4-

carboxyiic acid 1o Step 1.

63 actd replaced by -adamantane-1- 7422
carboxylic acid in Step 1.
bicyelo[1.1. 1 pentane-1-carboxylic
» goid replaced by (L {lert-butoxy- )
&b 8053

Example 53
Synthesis of No{3-{5-{2-({ 2 2-dioxido-2-thiaspiro] 3. 3 theptan-6-y jamins jpyrimidin-dey i} 2«
5 {3-hydroxymethyvhibioyelo[ 1. L Hpentan- T-vlithigzol-4-y1-2-floorophenyl 32,6~

diftuorobenzenssuiforamde

Step 1 No(3-(2-{ 3 ({tert-butyldiphenylsityloxy pmethylibicyelof 1.1, Vpentan-Toyi}-84 2

{(2,2-dioxido-2-thraspire[3. 3 Theptan-6-ylaminopyrismnidin-4-vithiazol-4-v13-2-

10 fluorophenyh)-2 6-difluorobenzenesulfonamide

TROPED

« 153 -
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The title compound was synthesized with 3-(({tert-butyidiphenylsilyDoxyimethy -
bicyelol 1.1, Hpentane-1-carboxylic acid {Intermediate 14} replacing bigvelof 1. 1.1 pentane-1-
carboxyhiv acid and procesding anslopiusly as described in Example 42, Steps 1-4.

Step 20 N 3-(5-{2-{(2 2-dioxido-2-thiaspiro] 3. 3theptan-6-yljamine ipyrimidin-d-yl 323~
{hydroxymethvhbicyclo[ 1.1 Upentan- -yl thiazol-4-y13-2-fluorophenyli-2 6-diftuar-

benzenesulfonamide

o Y
z\g‘\. {‘\‘;?1
N Yxif A
k‘_h"%z é ," P
Aoy F
N N
S
& &4
>°) N w"‘m
A =
By 4
o'p 1
HO'

TBAF (3.0 ml in THF M) was added o a stirved solution of No3-{2-3(((tert-butyl-
diphenvisiivhiosyimethyhibicycle {11 Upentan- Loyl 3-8+ 2-((2, 2-dioxido-2~thiaspiro-
[3.3heptan-t-yllaminoipyrimidin-4-yiihiazol-4-y1}-2-fluorapheny}-2_s-difluorobenzens-
sulfonamide (310 mg, 0.33 mwol, 1.00 eq.} in THF {50.0 mL) at 1t under No. The resulting
mixtare was stivved at vt for 16 b and then concentrated and purified by sihica get

chromatography (EA : PE =1 : 1} to give the title corpound. MS (ES, méz): [M+117 = 704.2

Example 67
Synthesis of No{3-(5-{2-({2 2 -dioxido-2-thizspirn] 3. 3 Jheptan-6-yl jaminolpyrimidin-4-yi3-2-

{$-methvipiperidin-4-vHithiazol-4-v1)-2-tuorophenyl)-2, 6-difluorobenzenssulfonamide

N X ] o

‘JE /E\ Af ¥
a1 ag T Mg
Hai N “'{ )}N
A e
X P
< o
S i
o Q0

To a solation of tert-butyl 4(4-{34 2 &-diflnorophenyisulfonamide)-2-fluorophenvl)-
542402, 2-dioxido-2-thiaspirel 3 3 Theptan-6-yDamino pyrimidin-d-vi)ihlazol- 2yl -4~
methylpiperidine-l-carboxylate (150 mg, 0.19 mmni, 1.00 eq.} in DOUM (4.0 mL} was added
TFA (1.0 mL). The mixture was stirred at 5t for 2 h and then concentrated to give the title

compound, MS (ES, may [MH1T =708
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Example 08
Synthests of No{3-(2-(1 d-dimethylpiperidin-4-y1)-342-(2, 2-dioxido-2-thiaspiro] 3. 3 Jhepian-
t-ylaminopyrimidin-d-yhithiazol-daii-2-flucrophenyl)-2 6-diflunrobenzenesulfonamide

F
%, },ﬁg\\‘

% i 4
O 5 o "%‘_‘fj{
,g""%}v..NH ¢

Ly
< kY
5
O
< { p
s
, 55 N
) Y

To a solution of No{3-(5-(2-{{2,2-dioxidn-2-thiaspiro[ 3.3 [heptan-6-ylamino}-
pyrimidin-$-y1}-2-{(4d-methyipiperidin-d-yDthigzol-4 - -2 -fluorophenyl)-2 &-diftvors-
benzenesulfonamide (530 mg, 0.07 mmol, 1.00 2¢.) and NaBRH{OAcH (45 mg, 0.21 mmeol,
3.00 e was added HCHO (35% in HhO, 24 myg, .28 mmal, 4.00 eq.} at 8 °C. The mixture

10 was stivred at vt for 3h and then concentrated and purified by prep-HPLL o give the gile

compound, MS (ES, m/z) [MH1]7 = 7192,

Example 69
Symhesis of N-{3-(2-{bieyclof 1. 1.} jpentan- 1 -v1)-54 2-({2, 2-dioxido-2-thiaspiro3.3 thepran-&-

15 yhamiae)pyrimidin-4-vithiazol-4-v1y-2-fnorephenyl -2 6-dichiorobenzenesulionamide

Step 1 N<32-(Bicyclo[ 1.1, Upentan- -3 2-Chloropyrimidin-toel thiszob-dwy )2~

flucenphenyllacetamide

R
$H ',J’ib,:‘ LR AN
L N T ¥
| ( \r N \_\{;;;5\ L
W e T
d PEENE NN
D N, C R N
oFTUNT YT inmg
8 b
O
£

- 155 -



10

i5

WO 2023/192801 PCT/US2023/064895

A mixture of bicyclo[ L1 lpentane-1-carbothicamide (200 g, 15.70 mmol, 100 e
and K-{3-{ 2-bromo-2-{2-chloropyrimidin-4-yhacetyl)-2-fluorophenyDacetamide (Int. 19;
&.00 g, 1570 mmol, 1.00 eg) in DMA (100.0 mL) was stiyred at r.t. for Ih, and then stirved at
65 °C overnight under N2 The mixture was extracted with EtQAc, and the combined srganic
layers were washed with water, brineg, dried over NazSQ4, and concentrated 1o give the title
compound as a yellow sohid,
Step 22 N-{3-{2-{bicyelo[ 11 Hpeutan~1-y5-53-2-{(2,2-diondido-2-thigspivo[ 3.3 Theptan-6-

vhaminopyrimidin-d-yhitiazol-4-213-2-8uorophenyDacetamide

¢
AR -~
: Xy
P L L e -~ AL
“ R g ?:/ 31 \Lf £ O
sy N, e L
D G
T \““fﬂ\fN i 3;{}‘
. % .,
SW{‘\ f\;’
/ }? K S/
Lo, g N

To a solution of N-(3-(2-{bicycin] 1. 1. U pentan-1-y1}-5-2-chloropyrimidin-d~yythiazal-
4-v1-2-fluorophenyDacetamide £4.75 g, 11.47 wmol, 1.00 o) in n-BaOH (100.0 mi) was
added 2-thiaspiro[3 3theptan-6-aming (Jutermediate 6; 3.39 ¢, 17.21 muool, L.530 2g), DIEA
{R:88 g, 68.84 mmnl, 6.00 eqg} and the mixiure was stirred at 130 °C overpight under Nz The
mixture was concentrated and parification by column chromatography on silics gl
{(PEEA=2:1 to 1:2) to give the title compound as a vellow solid.

Step 3: 6-({4-{4-(3-Amino-2-fluorophenyl}-2-(bicyclol L 1. Vpestan-1 -1 thigani-3-

yhpyoimidin-2-ylamino)-2-thiaspire[ 3 3 theptane 2 2-dioxide

',/tQ /Y@\N" - o g NH?
g&\ L ¥ . Q A
" 5\,&\ Fog Q bi a “i/ ¥

e " MROHHCH HY W “f’;ﬂ
§-4 =

o f._\}‘ hd

l‘.) \".

\S ns\f.

& 40

To a solution of N-{3-(2-(bicyolo] 1.1, 1 Ipentan- 1-y1)-8-2-(( 2, 2-dioxido-2 -thiaspire{3 3]
heptan-G-yDanuneipyoimidin-d-yithiazol-4-yD-2-fluorophenyllacetamide (1.30 ¢, 2.78
mumel) in MeOQH (15.0 mL) was added MeCOHMCT (2M, 10.0 mL) and the mixturs was
stizred at 530 °C for 2 h vnder Na. The mixnure was concentrated and pH was adjusted to 2 by

addition of IN NaOH ag. The mixture was extracted with EtQAc and the combined organic
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lavers were washed with water, bring, dried over NaaSQl, concentrated to give the title
corapound as a vellow solid.
Step 4: N-(3-(2-{bicyclol 1.1 Hpentan-1-y-3-(2-{{2 2-dioxido-2-thisspire[ 3. 3 theptan-6-

vhamino lpynmidin-dylithiazol-deyii-2-fuorophenyi -2 6-dichlorobenzencsulfonamide

<
=R
% [+

2, 5-Dichlorehenzenesulfenyl chloride (197 mg, 0.80 mmol, 2.00 ¢q.) was added to a
mixture of 6-{4-{4-G-armino-2-Tuoropheny}-3-(bicycln] 1. 1. Upentan- vl ithiazol-S-yi)-
pyrivoidin-2-yijamino }-2-thiaspire{3. 3 [heptane 2, 2-dioxide {200 mg, 040 munol, 100 eq.}
and pynidine (35 myg, 121 nuned, 3.00 eq.) in DCM (4.0 mL) at 0 °C. The mixturs was slowly

10 warmed to o and stirved overnight. The mixtwe was concentrated and purified by column
chromatography on silica gel (DUM:Me(3H=20:1} 1o give the title compound as a yellow

solid. MS (ES, m/z) [M+1]" =706 1.

Proceeding analogously as described in Example 68, the following compounds were

IS prepared.

LOMS (ES,
Ex# Structures Changes in synthetic protocol avE):

(M+]

2 5-dichlorobenzenssulionyl chloride

70 , , ) TG
replaced by Intermediate 29 in Step 4.
2 6-dichlorobenzencsulfonyl chlonide

3 7222

seplaced by Intermediate 12 in Step 4.
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1. Intermediate & replaced by

Intermediate 3 in Step 2.

ot
]
}'\3

2 6-dichlorobenzenesulfonyl 7081
chivride replaced by Intermediate

12 in Step 4.

1. Intecmediate 6 replaced by

Intermediate 3 in Step 2.

3
a3
0]

2 p-dichlorobenzenesulfonyl 7882
chioride replaced with

intermediate 11 in Siep 4.

2. 5-dichlorobensenesulfonyl chloride
seplaced by 2-fluoro-6-
{nfluoromethyhibenzenesulfonyt

chloride 1n Step 4.

1. bicyelof )l Upentane-1-
carboxylic acid veplaced by
Intermediste 16 in Step |

o » 746.2
2 s-dichiorobenzenesuffony!

™2

chloride replaced by

Intermediate 12 in Step 4.

B bicwelof .1 1ipentane-]-
carboxylic acid replaced by

Intermediate 16 in Step |

ro

Intermediate & replaced by

-3
{3
s
3

Intermediate 3 in Step 2.

[7e]

2 s-dichlorobenzenesulfonyl

chioride replaced by

Intermediate 12 in Step 4,
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Example 78
Syuthests of N-(3-{2-(3-oxa-B-gzabicyelof 3.2, Hoctan-8-y13-5-(2-((2 2 -dioxido-2 -thiaspiro-
{3 3heptan-6-yhaminoipyrimidin-4-yithiazol-4-v1}-2-Huorophenyl}-2 .5~

difhuorobenzenesuifonamide

Step 1 N-{3-2-amine-3-(2-chloropytimidin-4-yi1-2, 3-dilwdrothiazpb- 4912 -Hoorophenyly-

2 G-difluorobenzenesulfonamide

A maxture of N-(3-(2-bromo-2-(2-chloropyrimadin-d-viyacetyl-2-funrophenyi)-2,6-
16 difluorobenzenesulfonamide {Intermediate ¥; 15,00 ¢, 28,85 mmol, 1.00 eq.} and thiocures
{230 g, 3.72 mmol |, 100 eq.) in DMA (150.0 mL) was stirved at 1t for 30 mins. and then
heated to 70 °C under N» for 4 b The mixture was poured inlo water, filtered to give the title
compound as a vellow solid,
Step 20 N-{3-2-aming-5- 2~ methy lthio)pyrimidin-d-yithiazob-4-yi}-2-flucropheny}-2, 6~

15 difluorobenzenesulfonsmide

Sodium methansthiolate (196 my, 2.80 mmol, 2.00 eq} was added to a mixture of
N-{3-{2~-aming-5-{ 2-chloropyrimidin-4-yihiazoli-4-vl}-2-Huorophenyli-2 &-difluorohenzene-

sulfongmide (700 me, 1.40 vamol, 1.00 eq) in DMSO (10.0 ml) at vt and the mixture was

b

20 stirred at vt overnight. The mixture was diluted with water and extacied with EtCac . The
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combined organic layer was washed with brine, dried over Na:SOs4 and concentrated. The
residue was purified by chromatograph on silica gel (DOM/MeOH =20/1) to give the title
compound as a vellow solid.

Step 3: N 3-{2-bromo-5-{2-{methyithio)pyrimidin-4-yhithiazol-4-y11-2-fluorophenyi}-2 6-

dittuorobenzenssulfonamide

tert-Butyl nitrite (91 mg, .89 mmol, 1.50 eq) was added to a mixture of N-{3-2-
aming-5-{2-{methylihiojpyrimidin-4-vihiazoi-4-v}-2-fluorophenyl}-2,6-
difluorobenzenesulfonamide {300 rug, 0.59 mmol, 1.00 eg) and CuBr2 {158 my, .71 mmol.
P20 ey in MeCN (6.0 mi) at 8 °C The minture was stirred at rt overnight, and extracted with
Et0Ac . The combined vrganic layer was washed with brine and dried over Na:SQs, Then
the residue was purified by chromatograph on silica gel (DUMMeOH =100/1) 1o give the
title compound as a yellow solid.

Step 41 N-(3«2-{3-oxa-8-azabioyclof 3.2, Uoctan-8-y1)-5-{ 2 -{methvithic jpyrimidin-4-

vijthiazol-d-y13-2-fnorophenvi)-2 G-diflucrobenzenesulfonamide

H g F
M o~ F N, ML H
MNP N Fa
g o D H 3 3
RPN A R
H 2 N TN [ g S
g oA 0 ] d m‘i\ P h) F» Ry
s T F n alP Moy
Ny AT o) A7
Ve - i 3
o /t“‘&;/ Af.'f ,E\i 5 ".\
54 Ny
Br {er }
S}

A mixture of N{3-{2-bromo-5- 2-{methyltia)pyrimidin-d-yDthigzol-4-vi3-2-
fluorophenyh2 &-diftuosrobenzenesulfonamide (100 wig, 018 mol, 1.00 eg), 3-oxa-8-
azabicyela{ 3.2 1octane (131 mg, 0.90 wmmol 5.00 eg}, and TEA (111 mg, 110 mmol, 600
eq) in DMA (2.0 ml) was stirved g1 120 °C under microwave irradiation for 3 b Then the
mixture was diluted with water and extracsed with EtAc. The combined organic layer was
washed with brine and dried over Max30; and concentrated. The residue was purified by
chromatograph on silica gel {DOMMeOH =50/1) to give the title compound as a vellow

solid.
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Step 5 N3 2-(3-oxa-§-azabicyclo] 3.2 1 octan-8-p1 -5+ 2~ methybsubfony Dpyringdined-

vhithiazol-4-v)-2-Huorophenyty-2 S-difluorobenzenesulfonamide

Oxone (246 mg, 0.40 mmol, 2.00 eg) was added to a mixture of No(3-(2-{3-0xa-8-
azabicyelol 3.2 1 octan-8-y1}-5-(2-{methylthioypyrimidin-d-yiithiazol-4-v1}-2-fuorophenyl}-
2.6-difluorchenzenesulfonanide {120 my, 0.20 nunol 100 eq) in THF/HO =4/ 12 8 mb at 1t
and the mixfure was stirred overnight. The mixtore was extracied with EiOAc and the
combined organic layer was washed with brive and dried vver NasSQ and concentrated. The
residue was purified by prep-HPLL 1o give the title compound as a vellow solid.

Step 6 NA{3-{2-{3-Cixa-B-azabicyclo]3.2.1 Joctan-Bey D542 (2, 2-dioxido-2~
thiaspiroel 3 3lheplan-t-vjamino jpyrimidin-4-ylithiazol-4-vi)}-2-flucrophenyl)-2 6~

difluorobenzenesuifonamide

ey
R i 3
] FhE
e s -
¥ . '(, \F 0«%;::9
0= ::‘;::Q < Q? KA
oy DH i
ﬁ\ i NS T
N 5 . } |
% [ LIPS S
o A e N
e B g T ™ g
g 1 1}\1 AN, %
& At c\‘) N*}\
N ; G
b ¢ >
[ Ng —
Y s
g

A mixture of N-(3-(2-(3-oxa-8-azabicyelo{3.2. 1 joctan-8-y1)- 5~ 2-(methylsulfonyvl)-
pyrimidin-d-yiithiazol-4-yD-2-fluorophenyl}-2 S~difluorobenzenesulfonamide (70 mg, .11
mnol, 1.00 eg), G-amino-2-thiaspirel 3lheptane 2 2-dioxide (Interipediate 6; 27 mg, 3.17
mmol, 1.50 eq), DIEA (43 my, 0.33 munol, 3.00 eg) in DMSO {} ral) was stivred at 70°C
overnight. The wmixture was purified by chromatograph on siliva pel tw give the tile

compound as a vellow solid. LOMS (B8, m/z) [MHH] =718.2

Proceeding analogously as described 1o Example 78, the following compounds were

prepared.
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LOMS (ES,
Ex# Structures Changes in syathetic protooud By}
1T
Jenxa-B-gesbicyelo{3.2.1 Joctane
7% veplaced by (35, 58)13.5- T3
dimethyhoorpholing in Step 4,
3-oxa-8-azabicyclo]l. 2. 1octane
g7
R § i g S Py ¢ ¥y b ey ACE 2
80 INE N A replaced by Intermediate 21 in Step 756.3
R
- 4
b é\\‘j}
G“'si'} "“fu;;k

Example 81
Synthesis of N-{3-(5-{2-{{2 2-dioxido-2-thisspiro] 3. 3 theptan-6-yDaminopyvomidin-d-y13-2-
{3-methyl-3, R-diazabivyclo[3.2 1 octan-8-vitthigzol-4-y1)-2 -fluoropheny 2,6~

difluorabenzenesulfonamide

g, g
N,
HNT N g
&4
Mo,
8 i:\,j:\)
f,')'!’%ﬁ MV“N"‘,

Step 1 No{3-(2-amino-5-{2-chloropyrimidin-dy -2 3-dibydrothiazob4-y1-2-fluorophenyi}-

2 s-difluorobenzenesulfonamide

FS
o Y U
2 HHy o=5—f
O::E;-m:\ }} Fe=( oy o NH b
P Ky I F
I = F R
g e % 1 i
Y Y o 3L,
SRy ey Pt o
o ] (& Gl
Y
L Ny
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A mixiure of No(3+{2-bromo-2-2~chloropyrimidin-d-yhacetyh)-2 -fhuorophenyl}-2 &~
diftluorobenzenesulfonamide {Intermediate 9; 15.00 g, 28 85 mmol, 1.00 eq.) and thiowrea
{220 ¢, 372 mmol, 100 eq.) in DMA {1300 mL} was stivred a1 1t for 30 mins, then the
mibxhare was heated 10 70 °C under N for 4 h. The mixture was poured into water, filtered to
give the title compound as a vellow solid.

Step 2: N-{3«Z-amine-5-{3-(methythiojpyomidin-d-yihiazol-4-v11-2-fluoropheny}-2,6~

diftuorpbenzenesulfonamide

Sodivm methanethiolate {196 mg, 2.80 mmaol, 2.00 eq) was added 10 a mixtiwe of N-
{3+ 2-amino-5-( 2-chloropyamidin-4-yhikdgrol -ty D-F-fluorophenyl}-2 6-ditluore-
benzenesulfonamide (700 myg, 140 mmel, 1.00 ¢q) in DMECG{18.0 mi} st 1t and the mixiure
was stivred overnight. The mixture was diluted with water and extracted with EtQ&c. The
combined organic layer was washed with bring, dried over Na30Qs and concentrated. The
residue was purified by chromatograph on silica gl (BCOM/MeOH =20/13 to give the title
compound as g vellow sehd.
Step 3: N-{3-(2-bromo-5-(2-{methyvithic)pyrimidin-4-viithiazol-4-v)-2-flucrophenyi}-2 6-

difluorcbenzenesulfonamide

H F
Praty «-Nu fp {
A S NS
L NPE_ LR
P \If =4 ,):-\\:\ -
_;::1 1 bl
N Ay
/3“"' ‘i i
g Bt
Br

tert-Buryl nitrite {91 mg, 0.8% mmol, 1.50 eq) was added 10 a mixture of N-{3-(2-
aming-5-{2-{ methylthiojpyrimidin-d-viithiazol-4-y[}-2-fluorophenyl}-2 6~
difluorobenzenesulfonamide (300 myg, 0.59 mmol, 1.00 eq) and CuBry (158 mg, 0.71 mmol.
P20 e in MeCN (6.0 ml) at ©§ °C and the mixture was stirred at vt overnight. The mixture
was diluted with water and extracted with EtOAc. The combined organic layer was washed
with brine, dried over NaxSUs, snd concentrated. The residue was purifisd by chromategraph

on silica gel (DOMIMeOH =106/1} 1o give the ttle compound gs a vellow solid.
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Step 4 2,6-Difleoro-MNo{2-fluoro-3-2-{3anethyl-3 &-digzabicyolol 3.2 Hoctan-8-y1 182~

fmethylthiolpyrimidin-d-ythiazol-4-yvDphenyDbenzenesulfonamide

A mixtwee of NAG 2-bromo-5 2 {methvhhioipyrimidin-d-vihigeob-d-y 12 fluore-
phenyl)-2,0~difheorobenzenesulfonamide (300 wyg, 6.87 mmol, 10D eq), J-methyl-3 R-digea-
bicyelo 3.2 Hoctane hvdrochloride (425 my, 2 62 mmol, 3.0 eq), TEA {796 myg, 7.87 ramol,
9.00 eq) in DMA (6.0 oL} was stirved at 120 °C for 3 b under microwave rradiation, The
mixture was convenivated and the residue was purified by flash column chromstography
{EAPE=0-100%) to give the title compound as g vellow eil.

Step 5: 2,6-Diflporo-N-{2-Puore-3-(2-{ 3-methyvl-3, 8-diazabicyelo[3.2. 1 loctan-8-y1}-5( 2-

(methylsulfonylipyrimidin-4-yi hiazol-4-vDphenybenzenesulfonamide

To a solution of 2 6-diffuore-N-{2-fluore-3-{ 2-{ T-methyl-3 f-digzabicyclof3.2.11-
octan-§-vD-5-(2 -(methyithiojpyrimidin-d-vlithiazol4-vliphenylibenzenssotonamide (513
myg, .83 mmol, 1.00 eq) in MeQHTHFHO = 2:2:1 (15.0 mL) was added oxone (1 .50 g,
2.49 mmol, 3.00 eq). The mixture was stirred at 35°C overnight and then diluted with H:0
and extracted with EvOA¢. The combined organic layers were washed with water, brine, dried
over NaxSOq, voncentrated o give the title compound a3 a vellow oil, which was used
directly for the next step without purification.

Step & N-(3-(3-{2-¢(2, 2-dioxido-2-thiaspiro]3 3 heptan-6-ylamine ipyrimidin-4-y13-2-{3-
methyl-3 R-diazabicyeln!3.2. 1 joctan-&viithiazol-d-yi - 2-fluorophenyi -2, 6-diftuoro-

benzenssulfonamide
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A mixture of 2,6-difluoro N 2-Huoro-3-L2-3-methyl-3, B-dhazabiovclo] 3.2 toctan-B-

yhS5-{ 2-(mzthyvisulfonylpyrimidin-d-yithiazol-4-vliphenyl benzenesulfonandde (520 my,

(.80 munol, 1.00 eq), G-amino-2-thiaspire] 3.3 [beptane 2,2-dioxide (Imermediate &; 237 mg,

120 wmmol, 1.50 e}, DIEA (620 myg, 4.80 mmol, 5.00 eq) in DMSQ {15.0 mL) was stirred at

65 *C overnight under Nz, The mixture was poured into water, and the mixture was exfracted

with E1QAc. The combined otganic layer was washed with water, bring, dried over Naa50,,

concentrated, The residue was purified by prep-HPLC o give the title compound as g pale-
vellow solid. MS (ES, n/z) M1 =732.2,

Proceeding aralogousty as deseribed in Example 81, the following compounds were

prepaved.
LOMS (ES,
Ex# Sirpctures Changes tn synthetic protocel mizy
(MY
F.
{‘? \{;::v 4
RS ;é"\”:’;, ki
F N g Semethyi-3, 8-diazabicvelol 32,15
PO S
82 »m"ﬁ‘ N.,;L\(,ffi F octane replaced by 1,33~ 7343
§ M
"““"fN - rimethylpiperazine in Step 4.
&5 ¢y
L
=N N
[o il & %
Jegmethyl3 8-diazabicyclof3.2. 1
83 octane replaced by Intermmediate 28 7353
in Step 4.




WO 2023/192801

PCT/US2023/064895

F
aﬁ\rﬂf
Bl @
_ohY —
f e Zumethyl3d B-diazabicyelof3.2.11-
R PN .
84 HNJ‘\N::«\‘{;;; nctane replaced by &-azabicyelo- 7312
M - :
W . N -
§> N BY 3.2 Uovtan-3-one in Step 4,
M
s S
o’ o o
F
o7
& ::S.\-‘\\ij,'
N , o A g -
i F Jmethyl-3 B~digzabicyelof3.2. 1}
N.f%'} \}fj\"p <
83 HM"J{N"‘ A octane replaced by 2-azabicyelos 7172
p ¥ N
S SN {2.2.2}actane in Step 4.
Nt 2
b
Pty
d™ o
£ N
o N
N s)::g-vj{;:;j . ) : ) N
§eem g 3methyl3 B-diazabicyclof3.3. 11
. T 2 _ oo
86 M,i&\i_,l\ Fa nctane replaced by &-azabicyclo- iR
R ’
LR (3.2 octane in Step 4.
H
&
§ J.methyl-3 8-diazabicvelof3.2.1}-
Ny 7 .
87 i g\\;;i\_a,;{ﬂ F octane replaced by 3-azabicyolo- 7302
& 4 92 yre iy Kl
\K 2N 3.2 2Inonane in Step 4.
& e
\fg\ ¥ood
a0 7
3-methyl-3 B-digzabioyelof3.2.1}-
N : ; . .
88 w‘j’i"n’l‘\ A octane replaced by 3amethyl-3,6- 71832
] Gudf o ’ ) e
?/ A digzabicyelo[3.1 1lheptane in Step 4.
., £
Ly &~
oﬁh B
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Jamethyl-3, B-digzabicyclof3.2. 11

89 nctane replaced by &methyl-3,8- 7332

diemabiovelof 3.2 T octane in Step 4.

Jemethyl-3 -diazabicyclof3.2.1 1
96 nctane replaced by 2,2 703.2

dimethyipyrrolidine in Step 4.

J-methyl-3 B-diszabicvelef3 2.1}
" octane replaced by M N-dimethyl-B-

~s}
P
<~
[

azabicveln{d. 2.1 joclan-3-amine in

Step 4,

Fmethyt3 B-digzsbioyelof3 2,13

LA

d
La2
5\3
3]

octane veplaced by Z-methy-2 5~

diarabicyclo]2.2 2joctane in Step 4.

N

Jemethylad B-diazabieyelol3.2. 1
octane replaced by 2.2- 6812

dimethylazetding in Step 4.
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Y-methyl-3,8-diazabicyclof3.2. 11

oetane replaced by 3-methyl-8-

94 747.3

azabieyele{3.2.H octan-3-0l in Step

4.

Example 953
Synthests of No{3+{2-(3 B-digzabicyclo{ 3.2 Voctan-Boy11-5-(2-({2 2-dromido-2thiaspiro-

{3.3Theptan-6-yhaninoipyrintidin-d-yithiszol-4-v1}-2-fluorophenyl}-2,6-

5 difluorcbenzenesalfonamide
F
C::g»*f‘»\ 5’;
Oy
B ¥
}jﬁ B / ¥
N RS \xfrf(&N
Py
,s} Nt
Qo
Step b N-(3-(2-amino-5-2-((2 2-dioxido-2-bdaspire] 3. 3 theptan-G-pDemino ipyrinmidin-d-piy-
2, 3-dibydrothizzol-4-y1-2-fluoropheny}-2 6-difluorcbenzenesulfonamide
£
o T
F. Qs:gw ed
o Ty, . : B
] § A e NH
\3::_%»"\..4‘:,‘-;} [j 1 F
Ef”‘k KK FI ggf"\'gi ™
Nf" A F AtAassissssssssiissssisa S HN,« N \Vf_« JN
z&\ j\ «[, : K ‘{
TN N WMy
NH; :
&0
10 A mixture of N-(3-{2-amino-5- 2-chloropyrimidin-4-{}-2 3-dihydrothiazold-yt}2-
fluorophenyh-2, 6-diftuorcbenzenesulfonamide (10.00 g, 20.10 mmol, 1.00 eq.), S-aming-2-
thiaspiro{ 3.3 jheptane 2, 2-dioxide (Tntermediate 6; 4.40 g, 22.10 mmal, 1.10 eq.) and DIEA
{13.00 g 10050 rmeanl, 5.00 e} in n-BuOH (100.0 mL) was stirred at 139 °C under My
avernight, The mixture was concentrated, and the residue was porified by column
15 chromatography on silica gel (DUMMe(H = 4001) 1o give the title compound as yellow

anlid.
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Step 2 N-{32-bromo-3-2(2, 2-dioxido-2-thiaspiro{ 3 3thepian-G-yDamino jpyrimidin-4-

yhithiazol-4-v1)-2-Buorophenyy-2 6-difluorobenzenesulfonamide

P
i 7
s
e
"
5,

g
a o

tert-Butyl nitrite {2 20 g, 21 70 mmol, 1.50 eq.} was added 1o a mixture of N-{3-(2-
amine-S5-{2-({2 2-diexido-2-thiaspire[3.3 heptan-&-vhaminoipyrimidin-4-y1}-2 3~
dibydrothiazol-4-1 3 2-Huorophenyl -2 S-diflucrobenzencsulfongmide (3,00 g, 14,47 mmol,
F.00 eq.y and CoBr {420 g, 1881 mumol, 1.30 eq.} {n MeUON (100.0 L) at 8°C. The mixture
was warmed to 1t and stired for 2 B The miiure was diluted with EtQA«, and the organic
faver was washed with water |, brine | dried over Nap3QOy, concentrated. The residue was
purified by column chromatography on silica gel (PE/EA = 11} to give the thed compound
as yellow solid.

Step 3 tert-Butyl 8~(4-(342 o~difluoropbenyisuifonsmido}-2-fluorophenyt 1-5-2-4(2 2~
dioxida-2-thiaspire{3. 3 theptan-GoyDamine pyrimidin-4-vi ghiazol-2-v13-3 8-

diazabicyelo] 3.2, Hootane-3-carboxylate

F. A
o 7Y g 7
D8 N G‘:g&»f“\“\w‘;{f
5 i 5 TR
i N, HH £ 7 %,ai\!i é
A 4 .?! o .--:"
DD Lo
i
HEONT HM’!"N’:’ ;:f"\
54 g 8-y
S / Py
R K \\: L
<o R * 7
PN Ry R
o8 R ¢ 0 Raon

A ixture of Mo 32womoe-3422 2-dioxido-2-thiaspive] 3 3 theptan-6-yiamine)-
pyrimidin-d-yijthiazol-4-y1i-2-tluorophenyl -2 S-diflucrobenzenesulfonamide (5.00 g, 7.28
ool 1.00 eq) and tert-buiyl 3.8-diazabicyelo]3.2. Hoctane-3-carboxylate {2.32 g, 10.92
meol, 1.50 eq), TEA (442 g, 43.70 nunal, 6.00 e} in DMA (30.0 b} was stirred at 120 °C
overmght ynder Nz, The mixture was poured into water snd extracted with EtOAc, The

combined organic laver was washed with water, brine, dried over NaaSO4, concentrated. The
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residue was purified by columu chromatography on silica gel (DOMMeOH=50:1 10 10:1 o
give the tile compound as a yellow oil
Step 47 Nof3-(2-{3, 8-diszabicyclof 3.2. 1 Joctan-8-y 13- 3-024((2 2 -dionido-2-
thiaspiro{3.3 heptan-6-yljaminoipyrimidin-d-ylithiazold-vii-2-fuorophenyi -2 6-
5 ditluorobenzenesnifonamide

T TRDCM
R -
S~
., S
Q Jsy
I ¥
PN |
¢ o fac

To a solution of teri-buty! &{4-(3-(2,6-difluorophenvisulfonamide}-2-fluorophenyli-S-
£24{2 2-dioxido-Z-thiaspivo[3 heptan-6-yDammnolpyomidin-4-yhHilnasol-2-913-3,8-
digzabicyrlo~[3.2.1 joctane-3-carbowylate {10 g, 12.20 prownl) in DOM (10,0 mL) was added

10 TFA {4.0 mL}) and the mixwurs was stirred atst for 3 h. The mixture was conceptrated to give

the title compound as a yvellow oil. MS (ES, miz): [M+117 = 7180,

Example %6
Synihesis of Ne{ 3{2-{3-(3 3-difluorocyclobutyl)-3 R-dinzabicycio] 3.2, 1 loctan-8-y -5 2-
15 ({2, 2-dtoxido-2-thiaspiro[ 3.3 [heptan-6-ylamino pyrimidin-4-ytgeol-d-vli-2-

fluorophenyl}-2 6-diflucrobenzenesulfonamide

To a solution of N-(3-(2-{3 8-diazabicyclo] 3 2. 1 joctan-8-y 1 1-5+{2¢{ 2 2-dioxido-2-
thiaspire-{ 3.3 Theptan-6-vHamino)pyrimidin-4-yhithiazel-4-v1)-2-fluorophenyl}-2,6-
20 difluorobenzene-sutfonamide (300 my, 0.37 mmol, 1.00 eq} in MeOHTHF=1.1{5 mL} was
added 3 3-diflporo-cyclobutanone (117 myg, 1.10 samol, 3.00 eg), AcOH (3 drop) and the

mixture was stirred at ot for 15 min, NaBHON (118 mg, 1.84 nmol, 5.00 eq.} was added
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and the mixhure was stiveed at ot overnight under N The mixture was poured into water, and

pH was adjusted to 7~8 by 1N NaOH. The miztore was extracied with EtOAc, washed with

water, brine, dried over Na:SQy, and concentrated. The residue was purified by cohimu

chromatography on silica gel (EAPE=( {0 100%) and then purification by reverse column to

give the title compound gs a vellow solid. MS (ES, mizy [MHH] = 808.3,

Proceeding analogousty as described in Example 96, the following compounds were

prepared.
LOMS (ES,
Exd# Strciures {Changes in synthetic protocol mye);
[MHIT
3. 2-diflucrocyciobutan-1-one was
o7 , 7743
replaced by oxetan-3-one.
3, 3-difluorpcyclobuian- Lone was
98 replaced by 4, 4-difluore- 8363
evclohexanone.
7y 3, 3-difluorgcyciobutan-l-one was
/ﬁ\/ ‘?‘i\\,fs\ .
49 N TN replaced by terabydro-4H-pyran-4- 523
N My Wi
ST ) one.
f?;}\,\ R
a0 \) TN
¢y
\“\-,—Of

- 171 -
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3, 3-difluorecyelobutan- 1 ~one was

1
; T n ; ¢ a
160 replaced by tetrahydro-4H- §50.2
Mo » s
{i £ thiopyrag-4-cne 1, -dioxide.
2By b
o ey .
TP
164
o S
S al
TP
- if\ffikp ¥ 3, 3-diflusrocyciobutan~ 1 -one was
N
101 e “’”‘f’&hx replaced by dibydrofuran-3(2H)- 7882
A, R
V% T one.
> ety
= 5
B \‘O I(—«-'(,
“ N>

o
NS :":" ’ -
Yo 3 diflunrocye .
I VN 3, 3-dflugrocyciobutan-1-one was
102 TN ‘ $02.3
< )\ Bud ) ) i ) B
o ey seplaced by Infermediate 13
& &
&% )
o
e“?im
HO
£
?:::k\.‘:
el 4
NN
}{ ‘;"-‘] 'f:J"\F
NN 3, 3-difluorocyclobutan-1-one was
M e S k g
103 " _ 114
. replaced by Intermediate 19,
< /‘ ;;\\'“‘"}/}
5 N
© b
{7
e
4
NC

[

FN

-}

3
¥
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!\ 3 ?3%"3 \:f’
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Ao F 3, 3-difluorocyclobutan- b-one was
104 HITONT 1724
’ g replaced by cyclobutanone.
e
% &)
- s
o N
i
£

Example 105
Synthesis of N-{3-(2-7-azabicvelo[2 2.1 theptan-Toy1-5-(2-{{2 2-dingido-2-
thiaspivo{ 3 3theptan-6-vDaminoypyrimidin-4-yhthazol-4-y 1 -2-fluorophenyiy-2,6-

difluorcbenzenesuifonamide

o i on
i i
i Gb&ﬂ{\}"’j
i "‘«x{v«wﬁ ¢
o f;::.\F
X
N e N
HN oy
3%
-
S
o a
A mixiure of N-{3~2-bromo-5-{2-{(2 2-dioxido-2 -thiaspire{ 3. 3Theptan-G-yl amino-
73

pyrimidin-d-yiihiazol-d-yli-2-fluoropheny -2 ~difluorobenzenesulfonamide (0.5 ¢, O
mmol, 1.00 eq.) and 7-azabweyelof2 2 Hheptane (011 g, 1.1 numel, 1.30 e}, TEA (044 g,
4.3 mumol, 6.00 eq.} in DMA (3.0 mb) was stirved at 120 °C overnight under Na. The wmixtore
was powred info water, extracted with Et3Ac. The combdned organic layer was washed with
water, brine, dried over NazSQy, concentrated. The residue was purified by column
chromatography on silica gel (DCM:MeOH=350:1 10 10:1) to give the title compound as
vellow solid. LOMS (BS, mie) [M+1]7= 7032
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Proceeding analogously as deseribed in Example 105, the following compounds were

prepared.
LOMS {ES,
Exit Structures Changes in syathetic protocol izl
%o
Toazabicyclofl.2. 1 Theptane was
T T
106 “N,‘iLNflwv"\N E replaced by 3,3-diflunro-8- 733.1
b 1
! & . "
{{\ S azabicyelo-[3.2.1 Toctane.
- &t
0,,’3%0 “;f‘lA
F\ﬁ:»«,x
N
S , ,
Y T T-azabicyclo{2 2.1 heptane was
107 HYNT , » 7582
p -4 replaced by Intenmediate 26
i ey
> )
Pt N
o X
)
asdA f
§ Nt
PRSI
Ny . g
, N A F-azabicyclo]2 2. 1Theptane was ,
108 HI™ R T/, 7 ] RO T
/l> S“\N replaced by Intermediate 22,
a h
9 oy
el 3
Fosd
FoE
gy Teazabioyelo]2.2. 1 Theptane was _
109 e T U 782.3
Y replaced by Tntermediate 23,
, o
S, K
& e y
Fod
5
F

S174-
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T-azabicyclol2 2 1Theptans was

110 ‘ §14.3
replaced by Intermediate 24,
Y T-azabioyclol .2, 1 Theptane was
111 — , , 7952
23 replaced by latermediate 31
&
&
Trazabicyclo] 2.2 1 heptane was
12 N ‘ &08.2
A / replaced by Intermediate 25,
L T-azabicyclo2.2. 1 Theptane was _
113 S kS 5 ) » 4.3
i S replaced by Intermediate 30,
“ )
<& fort
d'% Py
T-azabioyela] 2.2 1 Theptane was ‘
114 767.2

replaced by Intermoediate 20,
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Fo
e
\llgﬁ*\/_j
! P > g Y |
K L T-azabicyelo{2.2. 1 Theptane was
N d
T ;2% g .
115 mi«f]\ﬁ*{ " replaced by T-miethyl-3-0x2-7,9- 748.3
R '
i N . , o .
Q ¥ " digzabicyelel3.3.1]
Lob
” -
ol ¥
L
9\
Ozg“‘w{m:\ﬂ
1 W, ,.«’
Do
N
PN . ) .
NV F-arabioyelo{ 2.2 1 Theptang was .
116 N , o 7951
j &~ replaced by Intermediate 32,
i ?\ )
AWEY
"/O D
O Q i“‘\__,_,’:"‘

Example 117

Svnthesis of N-{3-{5-(2-{(2.2-dioxido-2-thisspuro[3 3 fheptan-t-vDarminopyrimidin-d-yi}-2-

{31, -dioxidothietan-3-y1-3 R-diazabicyclof 3.2, octan-8-yDithigzel-4-1)-2-Huorophenyly-

2 &-difluorobenzencsulfonamide

Step 10 6 N-(3-(542-({2, 2-dioxido-2-thiaspirel 3 3 theptan-S-yDamine jpyrimidin-4-y1}-2-{ 3~

{thietan-3-y13-3 B-diazabicyelo{ 3.2 Hoctan-&-yhithiazol-4-y i} 2-flucrophenyi}-2,6-

difluorobenzenesulfonamide
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To asolution of N-{3-{2-(3, 8-dzabicyclo[3.2. 1 Jootan-8-yD-S-(2-(( 2, 2-dioxido-2-
thisspiro{ 3. 3theptan-6-yDaminopyrimidin-4-yOthtazol-4-y3-2-fluorophenyi}-2, 8-
difluorobenzenesulfonamide (100 rag, 0.14 mmol, 1.00 e} in MeOH/THF 2.0 mi, 1:1) was
added thietan-3-one (61 myg, 0.70 mmol, 5.00 eq.} and AcOH (1 drop}. The mixture was
stirred at 1t for 20 muns. MaBH:ON (44 my, 0.70 mmal, 5.00 eq ) was added and the mixture
was stirred at it overmight. The mixture was diluted with water and exiracted with DOM. The
combined organic layvers were washed with water, brine, dred aver Na:SOs, and
concentrated. The residoe was purified by stlica (Tash columy DOUMMeOH 2001 to pive the
title compound as a yellow selid.

Step 20 N 3-{5-{2-{(2 . 2-dionido-2-thiaspiroe]3 3 heptan-G-yaminojpyrimidin-g-yi2-(3-
{1, Ldioxidothietan-3-y1)-3 S-digrabicyvelo]3.2 Uoctan-8-yhthiazol-d-v13-2-flnorophenyi

2. s-difluorobenzencsulfonamide

Crxome {93 rog, 915 momol, 3.00 eg. ) was added 1o a mixture of 6 NAO3-(54(2-{{2 2~
droxido-2-thiaspirofd.3 heptan-SyDaminoipyrimidin4-v -2 O {thietan~-3-y113,8-
digzabicyclol3.2.1 J-octan-8-yDithiazol-4-y -2 -lucrophenyl -2 6-diffoorobenzenesulfonamide
(40 my, 0.05 mmol, 1.00 eq.} in MeOH: THE: H:0 (2.0 ml,, 22:1) and the mixtire was
stisted gt it 1 b The muxtare was exiracted with DOM, and the combined organic lsvers were
washed with water, brive, dried over NozSQu, and concentrated. The residue was purified by

prep-HPLC to give the title compound as yellow solid. MS (ES, m/z): [MHH] = 8221

[

P

-
=
[
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Example 126
Synthests of N-(3-02-{3-(3 3-diffuorocyclobutyl)-3 R-digeabicyelof3.2. Hoctan-8-y -5 2-
{{2 2-dioxido-2-thiaspiro[ 3.3 Jheptan-6-yi lamino lpyrimidin-d-ythiaeol-d-gli-2-

fluorophenyl}-2-fluore-6-(irifiusromethyitbenzenesul foramide

3
Step 11 M 3-{2-amino-S-{2-chioropyrimidin-d-vihiazol-4-y1-2-fluorophenyliacetamide
H N
i’ﬁk -~ \Fﬂ Mol N rNH; i “*}*’ W
§ N 3 i} g -
S N N ar oW \g,;}”
Br 5,
My

& mixtpre of N-{3-{2-bromo-2-{2-chloropyrimidin-d-yDacetyl 1 2-uorophenyh)-
acetaratde (Int. 1) .32 g 1640 munod, 1.00 ¢q), thionvea (123 g, 16,40 mmel, 1L.OO g} in
16 DMA{T0.0 mL) was stirred at 65 °C for 3 h under Na. The mixture was poured into waler,
and the mixtore was extracted with EtOGAc. The cornbimed organic layera were washed with
water, bring, dried over Na:SOu, concentrated to give the title compound as g vellow solid.
Step 2; N-{3-{Z-amino-5-(2-{{2 2-dioxido-2-thiaspiro] 3 3heptan-6-yDaminojpyrimidin-4-vi)-

thiazai-4-vi}-2-Throphenylacetamide

i
oy B
i X
f’\.«Nxﬂ/’ S \FL
gl MR L
Wy e Sung” N
B l T N W
s = 4 Ay
o R ‘;f L )\__, Wity
a-& L,
S N
ia £y
:',‘\\_,,
15 a9

A mixtore of N3 2-amine-5-2-chloropyrimidin-dythiarob-doply-2-
flaorephenyl}-sostamide {5.05 g, 13,20 mmol, 1.00 eq), 2-thiaspiro[3 3 theptar-G-amine
hydrachioride (Intermediate 6; 3.30 g, 16.70 mwnol, 1.50 eq), DIEA (8.90 g, 69,80 mmol,
5.00 eq) in n-BolH{100.0 mL) was stivred at 130 °C overnight under N, The mixture was

28 powed into water and extracted with BtOAc. The combined organic layers were washed with

S178 -
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water, brine, dried over NaxSOq, concentrated. The residue was purified by columm
chromatography on silica gel (PEEA=L1 10 DOM:MeOH=20:1) o give the tithe compound
as % yellow solid.

Step 31 Ny 3-(2-bromo-5-(2+((2, 2-dioxido-2-thiaspiro{ 3 3theptan-6-y lamino ipyrimidin-4-

yhithigzol-4-v1}-2-fluorophenyliacetamide

ters-Buty] adtrite {1.15 g, 11.20 mmol, 1.50 eq) was added to a solution of N-{3<(2-
amino-5-2-{(2,2-dioxido-2-thiaspire] 3. 3heptan-d-vDamino jpyrimidin-4-ylithiazob4-y13-2-
flucrophenyliacetamide (3.63 g, 740 mmol, 1.00 eg) and CuBrz (2.16 g, 2.70 mmeol, 130 eq)
in MeCN (500 mL) 4t 870 and the mixture was stiveed at v.3 for 3 honder No. The mdxture
was poured into water, extracted with EtQOAc. The combined organic lavers were washed
with water, brine, dried over Na:SOys, concentrated and the residue was purified by coluan
chromatography (PEEA=1:1 to DCMMeOH=20:1} to give the title compound g5 a yellow
solid.
Step 4 tert-Butyl B-{(4-(3~acetamidn-2-flucropheny}-8-(2-{(2,2-dioxido-2~
thiaspire{ 3.3 heptan-G-vyDamino pyrimidin-d-yhthigzol-2-v1)-3 8-diazabicyelo{ 3.2 octane-

Jcarbogylate

JO
. o 7 Ny RN
Sy Fal e i ] E {’ F
A ’ pg e e
BN ”M"‘;f’& S ﬁf\ N v
()1. 8- < ) HJ\N
9 ar Y A
P \ ‘:’\“J‘ )
’-x%/ 0"3;‘0 by
ot D Boo

A muixture of N3 -{2-bromo-53<2-{{2 2-dioxido-2-thigspirn{3. 3 heptag-6-vDamino -
pyrimidin-d-yhithiazol-4-vh-2-fleorophenyllacetamide (800 mg, 1.45 munel, 1.00 eg.), tert-
butyl 3.8-diazahicycio]3.2.1Joctane-3-carboxylate {400 mg, 1 88 mmol, 130 eq ) and TEA
{43% myg, 4.38 mmol, 3.00 eq.) in DMA{I0.0 mL) was stirved 3t 120 °C overnight. The
mixture was diluted with water and extracted with EtQAc. The combined organic layers were
washed with water, brine, dried over Na:804, and concentrated. The residue was purified by

silica flash column PE/ESOAC (1:2) o grve the title compound as a yellow solid.
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Step §: tert-Butyl 8-(4-(3-amino-2-flunoropheny! }-5-{2-({2,2-dioxido-2-thiaspiro[ 3 3 theptan-6-

vhaminojpyrimidin-d-yhithiazol-2-¢1}-3, 8-diazabicyelof3.2 Voctane-3-carboxylate

#
\,/N\; I3 \w““"’e
N »-"'\?Q,\ \;«ﬂ . N \.\ \-f"(\
{4 F P
XA N
HT R Hi ¥ n
<j $df — )\ 54
S
X/ {:,.\/f :} <~,g/ é\‘\\” :}
55 - oo I
Boc Bog

To g solution of tert-buty! &4 Facetamido-2-Tluorophenyl -3 242, 2-dionido-2~
5 thiaspiro{3.3theptan-6-yaminojpyrintidin-d-yi hiaeol-2-y11-3 8-diazabicycle{3 2. 1 jortane-

3-carboxylate (900 my, 1.32 mmol, 1.00 eq.) in ByOH (10.0 ml) was added NaOH {183 myg,
2.64 mmol, 2.00 eq.) and the mixture was stirred at 80 °C overnight. The mixture was diluted
with water and extracted with EXOAc. The combined organic lavers was washed with brine,
dried over NaaSOy and concentrated 1o give the fitle compound as 8 yellow sohd.

16 Step 60 tert-Butyl 8-(5-{2-({2,2-diogido-2-thiaspire{ 3 3 beptan-G-yDaminoipyrimidin-d-y1 )4~
(2-fluora-3-{ 2-fluora-6-(riflucromethyiphenyisulfonamidoiphenylithiazol- 2y 1)-3 8-

diszabicyelo]3. 2. Hoctane-3-carboxylate

Fall,
5Nt Baloly, §
-
N \;— &F §TRNR 2
H | K s i i
AN NP F%‘c’“\a’\ PN \;.‘35“’\«
AL o L o1 F
S o TSN T e
Y ; 70
) T g g
N LN \
o v [T
0)"-»(: \*“N, {N 5y
+ Rag AN ',:\f
KS\\Q N
- Bon

2-Fluoro-o-(trifluoromethvlibenzene- Lsulfonyl chloride (336 my, 2.05 mmol, 1.60
15 eq) was added to a solution of tert-butyl B-{4-{3-amino-2-fnorophenyD-S-{2-((2 2-dioxido-2-
thiaspirol 3 3lheptan-&-vDamino jpyrimidin-4-ylithiazol-2-y1)-3 8-diazabicyclo]3 2. 1joctans-
3-carboxyiate (820 mg, 1.28 mmol, 1.00 eq.) and pyridine (303 myg, 3.84 mumol, 3.00 e} in
DUM (29,0 mL) and the wmixture way stivred at 40 °C overnight. The muxture was
concentrated and the residue was purified by silica flash column DCMMeOH {20:1) to give
20 the gitle compound as a yellow solid.
Step 70 N-{3-¢2-(3,B-digzshicyclol 3.2 Hoctan-&-y1}- 322 2-dioxido-2~
thiaspivel3 3 jheptan-&-vDamino jpyrimidin-d-ylithiazol-4-yi}-2-fluerophenyl -2 -fuoro-6-

{rifluoromethyDbenzeneselfonamide
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To a solution of tertbutyl B-(5-(2-0(2 2-dioxido-2-thiaspiro!3.3 theptan-S-v1iaming -
pyrinvdin-d-yi}-4-{ 2-fuore-3-{ 2-fuoro-6-{rifluoromethyllphenylsulfonamido -
phenylithiazol-2-v1}-3 S-digzabicyvelol 3.2, Hoctane-3-carboxylate (340 my, 0.62 mmol, 1.00
eq.} in DCM (4.0 mL} was added TFA (1.0 mL) and the mixtwe was stirred at rt for 2 h. The
mixture was concentrated 10 give the title compound as a yellow oil.

Step 8 NA3-02-03-3, 3-diflucencvelobuiyl -3 B-diacsbiovelo[3.2. octan-B-y -5 2-((2 2~
dioxide-2-thiaspiro{3. 3 }heptan-6-ylamino pyrinidin-4-vhithiazol-4-v1}-2 -fluorophenyi-2-

flugro-6-(trifluoromethvbenzenesulfonamide

A mixture of No{3-(2-(3,8-diazabicyelo]3.2. Voctan-B-vli-542-((2, 2-dinxido-2-
thigspiro{3. 3theptan-6-yDaminopyrimidin-d-yhithiazol-4-vi}-2-flucrophenyl)-2 -fluore-6-
{trifluoromethylibenzenesulfonanide (200 mg, 0.26 wimol, 1.00 eq.}, AcCOH (2 drops) and
3 3-diflucrocvelobutanone {138 mg, 1.30 mmol, $.00 eq.) in MeOH/THF (4.0 mL, 1:1) was
stirred atre for 0.5 b NaBH:ON {82 myg, L300 mmel, 5.00 ¢q.) was added and the mixtwe
was stirred at rf overnight. The mixture was extracted with DM and the combined organic
layers was washed with brine, dried over NaxS{h and concenirated. The residue was purified

by sitica flash colunm to give the tide compound as g yvellow sohd.

- 181 -
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Proceeding analogously as deseribed in Example 126, the following compounds were

prepared.
LUMS €ES,
Ex# Structures Changes in synthetic protocol miz)
MLy

Intermediate & replaced by

127 _ ] §44.3
{utermediate 2 in Mep 2.
Intermediate € replaced by

128 o 844.3
Intermediate 3 in Swep 2.
3, 3-diftuorocycicbutanone replaced

129 , 7823
by forraaldehyde in Step

¢

Jonsn

e

i3
¥
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Example 136
Synthests of N-(3-£2-{3-(3 3-difluorocyclobutyl)-3 R-digeabicyelof3.2. Nootan-8-y -5+ 2-

{{2 2-dioxido-2-thiaspiro[ 3.3 theptan-6-yi lamino pyrimidin-d-y thiseol-dwyli-2-

fluorophenyD-2-{ diftusromethyl-6-fluorobenrzenssul fonamide
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Step b MN3-{Zamino-342-{(2 2-dioxido-2-thiaspire{ 3. Iheptan-t-yl lamine)pyrinidin4-

vithiazol-4-vi}-2-Buorophenvhjacetaride

Sy
- (L0
Cry vy [
NP o ~ O /)‘t"w‘}‘k‘”f 'fﬁ
i N Gl L
TN N b o M
8 B
Ny f&?
A
A0

A mixtwre of Nof3-(2-amino-5- 2-chioropyrimidin-d-yjihiazol-doyl -2+
fluorophenyl}-acetamide (3,05 g, 13,80 mmol, 1.00 eq}, 2-thiaspiro[ 3.3 thepran-f-amine
hydrochloride {Intermediate 6; 3.30 g, 10,70 mmol, 1.50 &), DIEA {8.90 g, 69.60 munol,
3,00 eqy m n-BoOH {(100.0 mL) was stirred a1 130 °C overnight under Nz The maxtare was
poured into water and exiracted with EtOAc. The combinsd organic layers were washed with
water, bring, dried over MaxSCk and concentrated. The residue was purified by column
chromatography on silica gl (PEIEA=L11 to DOM:MeOH=2t:1} to pive the title compound
as g vellow solid.

Step 20 N-(3-(2-bromo-3-2-(2, 2-dioxido-2-thiaspiro{ 3.3 theptan-g-yDamine jpyrimisdin-4-

vijthiazol-4-v1}-2-flucrepheayacetamide
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tert-Bupyl nitrite {115 ¢, 11.20 mumel, 150 oq) was sdded © a solutton of N-{3-{2-
amino-5-{2-({2,2~-dioxtdo-2-thiaspiro[ 3 3theptan-6-yhaminoypyrimidin-4-y Dthigzol-4-vh-2-
fluprophenyDscetarnide {3.63 g, 7.40 mmol, 1 80 eg) and CuBr: (2.16 ¢ .70 mmol, 1.30 eg)
1 MeCN (50.0 mL) at 0 °C and the mixture was stirred at r.4. for 3 b under Na. The mixture
was poured info water, exiracted with E¥OAc. The combined organic layers were washed
with water, brine, dried over KaxM, concentrated. The residue was purified by columm
chromatography (PE:EA=11 to DOCM:MeOH=30: 1) to give the title corapound as a2 vellow
solid.

Step 3: tert-Butyl 8-{4-{3-acetamido-2-fuorophenyl3-5-{2-((2 2-dinxide-2-
thisspiro{3.3 theptan-6-ylaminopyrimidin-4-yithiazol-2-913-3 8-diazabicyclof 3. 2. Uoctane-

I-carhoxyhate
H
N R
i \f \f;;‘f}
ey Cegznl
A 7T
. AT
Hid® B pas N
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e St
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A mixiure of Ne(3-{2-bromo-5-(2-{{2,2-dioxido-2-thiaspiro{3 3 heptan-6-yDaming -
pyrimidin-d-pihiazobd-y1}-2-fluoropheryDacetamide (800 mg, 1.45 mmol, 1.00 eq.}, tert-
butyl 3 &-diazabicyclo3.2. 1jortane-3-carboxylate {400 mg, 1. &€ mmol, 1 30 eq yand TEA
{439 mg, 438 mmaol, 3.00 eq. ) in BMA (10.0 mL) was stirved at 120 °C overmight. The
mixture was diloted with water and extracted with EtOA«. The combined organic favers were
washed with water, brine, dried over Nax SOy, concentrated. The residue was purified by
silica flagh column PE/EIOAC (1:2) to give the title compound as a yellow solid.

Step &0 N-{3-{2-{3 &-diazabicyelo{ .2 Hovtan-8-y11-3-(2-((2,2-dioxido-2-

thiaspiro{ 3.3 heptan-6-y aminolpyrimidin-d-ylithiazol-4-y1 - 2-fluorephenyliacetamide

Q,
0\\,«*" ¥
{ifv ’?\xf_.-vﬁH ,’a‘!f ‘\.F
DR NN
. ’_ii P N = ‘
HNT N \{ff \N HN \‘ \i\i
54 . A 5
rd M ) . /N*?"
“ {"\.J ;) ™, ‘/\ Ko Z
P-4 ‘o By =Nt
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TFA (1.0 mL} was added o a2 mixture of tert-butyl 3-{4~3-acetamido-2-
flucropheny-5-(3-{{2.2-dioxido-2-thiaspiro[ 3 3 theptan-6-yhaminejpyrimidin-d-yithizzol-2-
vi3-3,B-diazabicyclof 3.2 1 joctane-3-carboxylate {450 mg, 0.66 mmol, 1.00 eq) in DCM (5.0
mld ot (0 °C, This mixiure was stirred at vt under No for 2 b and then concentrated to give

5 crade product as a brown solid.
Step 51 N-3-2-03-3, 3-difluorocyclobuiy])-3 Rediazabioyclo[3.2. octan-&v1-5{ 24((2 2~
dioxido-2-thiaspiro]3 . 3Theptan-G-yDaming pyrimidin-d-vlithiazol-4-y)-2-

flucrophenylacetamide

a,
g,
¥ o
NN . ) i "«fr”?‘i“
o “_‘e' : 3 K ‘{}, T 2,
Ng, \,\\: \}‘;,,»‘\F F§ :“\ f"t !; \F
A A i_l TV SN
N Ny % v i ,,N
S\«f{ /\/ S‘--.{\
% “<.‘ N,.
N ™ )
e 4 S DRl
o N e
!'5; \(} ¢ Q }“"7
A
F
10 A mixiure of No{3-{2-(3,&-digzabicycio]3. 2. Hoctan-8v D322 2-dioxido-2-

thiaspire 3.3 heptan-6-yDamino jpyiimidin-4-yhithizzol 42 -Anorophenyliacetamide (3530
mg, 058 mmol, 1.00 eq.} and 3, 3-dithoroeyclobutan-1-one (160 myg, L5306 numel, 3.00 eq.)
in DCEMeOH (101, 7.0 mL) was stived at v for T he NaBHUN (158 mg, 2.51 ool 5,00
eq.} was added and the mixture was stirred at vt undes Ny overnight. The mixture was

15 concenirated and the residue was purified by column chromatography on silica gel
{DUM:MeOH=20:1} to give the title compound a8 a yellow selid
Step 67 6-({4-{4-(3- Amine-2-fluorophenyl}-2-(3-{3 3-diflucrocyelobund}-3 8-digzabicycio-
(3.2 octan-&-yiphiazol-Sphipyrimidin-2 vl humino }-2-thisspiro]{3 3 heptane 2, 2-dioxide

2

gy N N
BT R oA 4 F
A AT N
HN M ;f N s\;{f
@ N, T O
Y ~TR e
b3 (\\ }f&' \«--35{
1_5:: L / \mh
¢ o I b
{7 N
N f‘-«; F) ¥
£
Ri] A misture of N-3~2-03+3, 3 -diflagrocvciobutyl}-3, 8~-digzabicyeln{3 2. Hoctan-8-v1)-

S-{2-({2 2-dioxido-2-thiaspirol 3 3 beptan-6-yDaminepyrimidind-yDihiawob-4-y -2~
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fluorophenylacetamide (325 mg, 0.48 romol, 1.00 eq.} in HCYMeOH (2M, 100 ml) was
stirred at 30 °C onder Np for 3 b The mixture was concentraied 1o give the crade title
compound which was used 1n next step without further purification.

Step 71 No3-{2-{3-43 3-diftuorncyciobutyl -3 &-dlazabicyclo] 3.2, 1 octan-8-p 5242 2~
dioxido-2-thiaspiro{3 3lheptan-6-yhaminojpyrimidin-4-yhithigzol-d-y1 -2 -fluprophenyl)-2-

{difluoromethyl)-6-fluorohenzencsulfonaniide

Fabi,
o 7y
-~ Oalidy, #
§yh e
?/r;{\! N L.- \}.-— EH £
§ { o N n
e e A ~ o "
HE’:{ ‘Nf \\1‘:[ “N Ni . 4f/!”\ 2
A S*u’é( HY s Nf/ e ;(\
o N i &
P Nen I ®
> B .
o ST i ;i“\
d.«"s\g N\ < \> {'\VJ R
Py =3 N
i/ [l e S
? °F {7
s
¥

2« Dfluoromethy-6-fluorchenzenesulfony! chioride {Intermediate 29; 180 mg, 0.74
mmol, 3.00 eq.} was added to a mixture of 6-{{4-{4-{3-aming-2-Huoropheny]}-2-{ 33 3~
difluorocyclobutyl}-3 &-diazabicyclo[3.2 1 joctan-8yihiazab-SoyDpyrimidin- 2yl jaming -2+
thiaspiro{3 3 theprane 2, 2-diokide {135 mg, 0.25 mmol, 100 eq.}, pyridine (37 myg, 1.23
mmol, 500 eq.) m DOM (5.0 mL) and the mixture was stivred at 1t under N» overnight. The
mixture was concentrated and the residne was purified by prep-HPLC to give the title

compound as a yellow solid. MS (ES, myvz), [M+1] =840.3,

Proceeding amalogously as described in Example 136, the following compounds were

prepaved.
LCMS (ES,
Exd Structures Changes m synthetic protocol My
(M1
1. 33-diftuorocyclobutan-1-one
replaced by formaldebyde in
137 Step 5 7803
2. Intexmediate 29, replaced by
Intermediate 12 0 Step 7.




WO 2023/192801 PCT/US2023/064895

1. Imtermediate 6 replaced by

.
o3 \f" 3 Intermediate 3 in Step 1
alib
Fr-n g 2. 3, 3-diftusrocyclobutan-T-one
. \:f,g\ CHF
138 " NN replaced by formaldehyde in 7663
HH'};i\ H =4 Steny §
3 & -
N A . . i .
%0 e, 3. Imtermediate 29, veplaced by
intermediate 12 i Step 7.
it Intermediate 6 replaced by
Infermediagte 3in Step 1
139 o 842.0
2, Intermediate 29, replaced by
intgrmediate 12 in Step 7.
Exanple 140

Synthesis of N-{3-( 2-(hicyclof 1. 1. Upentan-1-y1-5-2-((2 2-dioxido-2-thiaspiro] 3. 3Theplan-&-

L

methoxybenzenesnifonamide

yiramine)pyrimidin-d-yhithiazol-4-v1}-2 fuorophenyl}-2-Hluoro-6-

To a stivred solution of N-{3-{2-(bicyclof 1. L 1 pentan-1-yD3-3~{2-((2,2-droxado-2-

thiaspirol 3 3theptan-6-yDamino ipyrimidin-d-yljthiazol-4-y - 2-flucrophenyi}-2. 8-

)

10 difluorobenzenesulfonamide {Example 42; 30 mg, 0.07 sumol, 1.00 eq ) in THF (2.0 mL) was

added Nald (80%) (148 mg, 0.37 mmol, 5.00 eq.) at 0 °C. The mixiure was stiered af 1t for 30

min. Me(H (9.6 mg, 030 mamol, 14.00 eq ) was added at 1t and the mixture was stirred

overnight. The mixture was diluted with water and extracted with EtOAc. The combined

organic layers were washed with bring, dried over NasS0s, and concentraied. The residoe
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was purified by prep-HPLC o give the title compound a3 a white sohid. LOMS (E5, mie):

IMAHHT = 686.2

Proceeding analogously as described in Example 140, the following compounds ware

prepared.
TLOMS
Ex# Structures Changes in synthetic protoes! (B8, miz):
[MHT]
gw-;gf ) Mo{3-(2-(bicyelol 1.1 ] pentan-1-y1)-
. { \jr’;gg\ 5u(:“~‘,'~4{{2,;:‘3~:di?§ide;~2.ati*-;iasm;m_‘
. H;-,:’K W ﬁ':'N 13 3heptan-6-yhamino pyrimidin-4- 44.4
/\ S-“{N vijhiazob-der 2 fluorophenyi-2 6
\') ’g:},‘ difluorobenzenesulfonamide replaced
C:'S‘\G A by title compound of Example 81
Pl s i N SR
O:Ew ;\ } M 3-2-thicyelol L1 jpentan-T-vi}
N gf\ $(2+(2 2-dionido-2-thiaspiro-
43 )NE; ‘1\ D N {3 3jheptan-o~yDamino pyrimidin-4-~ 7043
“j’* M sf f yhthiazol-4-ylp-2-fluorophenyli-2,6-
; ¢ {\N“}\} difluorcbenzenesulfonanide replaced
N ‘“*N; by title compound of Exaraple 129

Example 143

Synthests of N-G3~(2-(hicyclol L1 Hpentan-1 415+ 2-{(2 2 -dioxido-2-thiaspiro[ 3, 3Theptan-&-

yijaninoipyeanidin-dplithizenl-d-y12-fluorophenyli-2-cyelopropyl-a-

flugrobenzenssulfonamide

i
i
N’f‘k \f;:‘\
DU
HY TN
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Step 1 2-Bromo-6-fluorobenzene~-1sulfonyl chioride
Br. Br
N o 7
N N — MR
Fig =5 _,‘—f"
\ﬁ/ of

{Solution A) SQCLE{L70 ¢, 14.47 mumol, 5.50 eq.} was added dropwise 1o HoQO (7.3 mb}
at (°C, then the reaction was stirred af rt overnight. CaCl {130 mg, .32 mmol, 0.50 eq.) was
added to the reaction mixture,

{Solution B) To a 100 mL three necked flask was added HCH (6.0 mL} and 2-bromio-6-
flucroanthing (300 mg, 2.63 oumol, 1.00 eq.) at 0°C, Then NaNO:» (272 myg, 3.95 mmol, 1.50
ey in HaO (5.0 mdl) was added dropwise a1 0 7T, The maxrure was stirred for 1 h

Solution A was added to Solution B dropwise at 8 °C and the mixture was stirred at vt
for 1 b The mixture was diluted with water and exiracted with DOM. The combingd organic
layers were dried over NaaS04 and concentrated to give the title compound a3 3 vellow oil,
Step 20 No3-(2-{bicyelo] 1. 1. pentan-1 -y 1-5-(2-({2 2-dioxido-2-thuaspiro[ 3.3 theptan-6-

yhaminaipyrimidin-d-ylithiazol-dovi}-2-Hucrophenyl - 2-bromo-6-flunrobenzenesulfonamide

B,
Nt
- KD
g, e, NN
1 ] ;E B, ‘N F
N e Ny N,
MO Y i) — H L7
L R N AL
J S X FI? J\‘>r‘ HN . i \"{;I\
pe v @ ¥ ) 8.4
’\b - \,k)&
e 3
o & £ L
J,g.,‘.
O

2-Bromoe-o-fluorobenzene- 1 -sulfonvl chioride (163 mg, (.60 mmol, 2.0 eq.) was
added to g solution of 6-{(4-{4-{ 3-amino-2-fluorophenv-2-{blovelo] L1 {pentan-1-
yviithiazob-S-ylpyrimidin-2-vhamino)-2-thiaspiro[3. 3theptane 2, 2-dioxide {150 mg, 0.30
manol, 1.00 eq} and pyridine {71 mg, 0.50 mmol, 3.00 eq.} in DCM (2.0 mL). The mixnwe
was stirred at 40 °C overnight. The mixture was concentrated and the residue was purified by
silica gel flash columm PE/EOAC{1:2) to give the title compound as a white solid.
Step & N-3-(2-{bicyelo[ 1.1 Ppaman-1-v13-8-02-{2 2-dioxide-2-thiaspirol3 3Theptan-f.yl}-
aminoipyrimidin-dsyirhiazol-4-yi-2 fleoropheny-2-cvclopropylé-

fluorcbenzenesulfonamide
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A mixture of oyclopropyiboronic acid (35 mg, 0,41 ramol, 3.00 eq.), Cs2C0: (133 mg,
0.41 mmol, 3.00 eg ), Pd{dppHiCiz (30 me), N-{3-Z-(bicyclol 1.1 { Jpentan-1yl}-8-{2-{2 2~
dioxido-2-thiaspiro[3 3lheptan-6-yHamino)pyrimidin-4-yhithiazol-4-v13-2 -fluorophenyi}-2-
bromo--fluorchenzenesulfonamide (100 mg, 0. 14 mmol, 1,00 ¢g.) in dioxene/H20 (2.0 mi,
517 was sttrved at L00°C under microwave irradiation for 2 b The mixture was extracted
with DUM and the combined organic layers were dried over NaeSGy, and concentrated. Then
the residue was purified by prep-HPLC {0 give the title compound as a white solid. MS (ES,

gk M =696

Bisdogical Examples
Example 1: Phospho-RB Measuremnent in OVCAR3I Cells

The ability of compounds of Formula (I} to inhibit CDK2 was determined in
OVCARS cells. Phosphorylation of RB protein at SR07/811 were measured using HTRF
phospho-RE cellular kits {Cat# 64RBSBOTPEG) from Cishin,

On Day 1, OVCARS cells were seeded into 96-wsl tissue-culture treated plates at
20,000 celis/well in 200 uL and incobated overnight 1 37 °C in CO» atmasphere, On Day 3,
the cells were reated with test compounds at concentrations from 0.3 to 10,000 oM using HP
D300 digital dispenser. Twenty-four howrs affer compound treatment, cell cultore media was
removed by flicking the plate and tapping the plate against clean paper towel. Immediately 30
sl 1X tysis buffer was supplemented fron the kit and the plate was incubated st room
tempersture on shaker for 30 min. After homogenization by pipetting up and down, 8 ul. cell
bysate from 96-well cell culture plate was fransferred to 384-well small volume white
detection plate. 2 gL premixed detection solution was added and the plate was covered with
sealer. To prepare the detection solution, d2 conjugated-phospho-RB antibody and Eu-
orypiste conjugated phosphor-BB antibody were diluted mito detection buffer following

manufacturer’s instruction.

- 190 -
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Detection plates were incubated for 4 h at room tewperature and read on ClarioStar
{BMG Labtech) in TR-FRET mode {665 nM and 620 nd). The TR-FRET ratio (863 aM/620
) was plotied against the eompound concemration and normabized 1o DMEC controls.
Half maximal inhibition concentration {1Csw} values are caleulated with a four-parameter
logistic fit using GraphPad Prism (version 8; La Jolla, CA)

CDK2 I data for compounds in Compound Table 1 are provided in Table 2 belowe

Table 2
Cpd No. pRb Cpd No. pRb Cpd No. pRb (ulM)
{rom Cpd. {ubl} from Cpd. | (a3 | from Cpd.
Table 1 Table | Table 1

| 168 52 £.0¥ 103 0.12
2 g.15 53 .04 1836 (.68
3 9.12 54 8.2 107 0158
4 .13 53 .35 108 010
5 .52 Sa -l 10% 0.09
& 0,080 37 .60 130 (.04
7 .39 58 LY 111 Q.08
8 0.24 58 3.01 112 0.03
g 0,10 60 480G 113 .07
10 g.055 61 0.34 114 030
£1 .11 62 386 113 .05
12 {.068 63 .13 115 0.08
13 R 54 017 117 0,90
14 18.14 63 .39 1i8 0.73
15 3.20 &5 0.158 119 1.34
1 .13 67 .03 120 pa2%
17 0.48 68 0.08 121 0.05
B3 0,075 69 128 122 0.04
19 {19 70 .03 123 .17
20 024 71 1889 124 {.04
21 {024 72 0.081 125 4.51
22 044 73 8.6 126 03.07
23 174 74 .63 127 006
34 .46 75 (RS 128 0.05
25 1,85 76 0.87 129 0.0%
26 4.016 77 .24 130 03,45
27 0066 | 78 3,79 131 012
28 1.17 79 .06 132 0.05
28 9.27 8¢ §.06 133 8.12
30 0,24 31 9.14 134 §.08
31 0.07 82 .13 135 0.07
32 0.08 83 .04 136 1.35
33 .10 84 0.03 137 0.10

« 191 -



WO 2023/192801 PCT/US2023/064895

34 2.01 83 0.03 138 0.1%
3% .29 36 0.040 139 6.13
36 0.09 &7 0.077 140 0.07
37 .42 3% 0.00 141 6.70
38 8.12 ) 012 142 .32
39 035 91 013 153 011
40 .70 92 (.04 144 9.24
41 {36 93 0.04 146 .20
}}}}} 42 0.5 4 628 | 147 0.91
3 0.46 95 0.07 148 040
a4 .66 06 | 399 14w 0.09
45 4.14 98 013 150 0.17
46 1.36 99 .06 151 0.051
47 005 | 100 0.10 152 0.5
48 ERE 101 ENE 153 0.060
49 113 1102 | 019 154 0.095
50 0.19 103 0.10
51 0.04 104 0.08

Formulation Examples
The following are representative pharmacentical formulations containing 8 compound
5 of the present disclosure.
Tablet Formulation

The following ingredients are mixed intimately and pressed into single scored tablets.

Ingred:iém Cuantity per tablet {mg} '
compound Formula (I S0
cornstarch 50
croscanmellose sodium 28
lactose 120
magnesium stearate 5

10 Capsule Formulation

The following ingredients are nuxed imimately and loaded into & hard-shell gelstin

capsule,
.Ei';g;:ediém Quantity per cagsuié {mg)
compouskd Formula (1 206
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lactose spray dried 148
magnesium stearate 2

Injectable Formulation
Compound of the disclosure (c.g, compound 13 in 2% HPMU, 1% Tween 83 in DI

water, pH 2.2 with MSA, g.5. 10 at least 20 mg/mbL

Ihalation Composition
To prepare a pharmaceutical composition for inhalation delivery, 20 mg of g
compound disclosed herein is mixed with 50 mg of anhydrous citric acid and 18 mL of
(9% sodivm chloride solution. The mixture is incorporated into an inhalation delivery unit,

such as a nebulizer, which is suitable for inhalation adoninistration.

Topical Gel Composition
To prepare a pharmaceutical topical gel composition, 100 mg of o compound
disclosed hevein is mixed with 1.75 g of hydroxypropy! cellulose, 1 mlL of propylens gheenl,
10 mi of isopropyl miyristate and 100 mL of purified alcohol TSP, The resulting gel mixtwe
13 thew incorporated Into containers, such as tebes, which are suitable for topical

adrainistration.

Ophthalmic Selution Composition
To prepare a pharmaceutical oplithalmic solution composition, 100 mg of a compound
disclosed berein 15 mixed with 0.9 g of NaCl in 100 mbL of purified water and filtered using a
0.2 micron filter. The resulting isotonic solution is then incorporated into ophthalmic delivery

units, such as eve drop containers, whick are suitable for ophihalmic administeation,

NMasal spray solution
To prepare a pharmacentical nasal spray solution, 10 g of a compound disclosed
hevein is mixed with 30 ml of 2 0.05M phosphate buffer solution (pH 4.4}, The selution is

placed in a nasal administrator designed to deliver 100 ul of spray for sach application.
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What s Claimed:

i A compound of Formula (T

& whersic
R' i hydrogen or halo;

ring RS is a ving of foramala {8}, (8}, (), or (v

0; & G v}
where alk is alkyl and sach ring of R® & substitited with R and R independently
18 selected from hydrogen, alkyl, and hale;
R* and R are mdependently selected from hydrogen, alkyl, ovcloatkyd, slkoxy, halo,
baloalkyl, and haloatkoxy;
sing RY s oycloalkyl, bridged cycloatkyl, heterooyolyl, or bridged heterooyelyl,
whersin
15 (A} ovoloalkyl and bridged cycloalky! of ving R are substinued with R®
selected from hydrogen, halo, haloalkyl, and hvdrozalkyly
(B} heterocyelyl of ring R is substituted with R®, R®, and R* where R® and
R are independently selected from hydrogen, alkyl, alkowy, hydroxy, ovano, hale, haloalkyd,
and haloalkoxy snd BY is hydrogen, alkyl, deuteroatkyl, cycloalkyl (optionally substituted

28 with one or o substituents ndependently selected from alkyd, halo, hydvoxy, and cvanel,

atkoxy, halo, haloatkyl, haloalkoxy, alkoxvoarboned, suioo, alkvlaming, dalkylanune, s,

aralioyl, heterooyelyl, or heteroaryl, and

wis,
3

{C}  beidged haterocyelyl of ring RV s R, R, and R8whers

R® and R'are independently selected from hvdrogen, alkyl, alloxy, hydroxy, ovane, halo,

- 184 ~



1g

26

3
ke

WO 2023/192801 PCT/US2023/064895

haloatkyl, and haloslkoxy and B® is hydrogen, alkyl, dewteroalkyd, oveloalkyl (optionally
substituted with one or two snbstituents independently selected from alkyl, halo, hvdroxy, or
cyano), alkoxy, hale, halealkyl, haloatkoxy, alkoxycarbonyl, oxe, smine, stkylaming,
dialivylamine, aryl, arallyl, heterocyelyl, or heteroarvl; or

a pharmaceutically acceptable saly thereot.

2. The compound of claim 1, or a pharmaceutically accepiable salt thereof,
wherein ring R® is bridged cycloatkyl substituted with R

3. The compoeund of claim 1, or a pharmaceutically acceptable salt thereof,
whesein ring R” is cycloalky! substituted with R*.

4, The compound of ¢laim 1, or a pharmaceuntically accepiable salt thereof,
wherein ring R is bridged heterocyelyl substituted with R°, BY and R®.

3. The compound of clalm 1, or 4 pharmacentically acceptable salt theveof,
wherein ring R¥is heterooyelyl substituted with R®, R®, and RS,

6. The compound of claim | or 2, or a pharmaceutically acceptable salt thereof,

wherein the bridged cycloalkyl of RY is selected frony:

AN By
\/{j\hj [C\,) ! \j [\\\“j and \\x .

wherein each bridged oycloalkyl is substituted with R,

7. The compound of any one of elatms 1, 2, or &, or g pharmaceutically

accepiable salt thereof, wherein the bridged cycloalkyl of ring RP is selected from:

\<” &” \ j
r/\) ﬁ(: :\f \ﬁ ; am:i E

selected frony

wherein each bridged cycloalkyl is substituted with R™.

3. The compound of any one ef claims {, 2, 6, and 7, or a pharmaceutically
acceptable salt thereof, wherein the bridged cycloalkyl of ring R® is;

«©
i
selected from: ™ and is substitused with R®,
4, The compound of ¢laim 1 or 3, or a pharmaceutically accepable salt thereof,

wheretn the cycloalky! of ring RP is selected from:

- 195 -
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T T T K

& o .
.{ﬁ.;<; Y, aa [ ]
% eed N

wherein each oveloatky! riug iy substituted with B,

16, The compound of claim 1, 3, or 8, or a pharmsmeeutically scceptable salt

thereof, wherein the cycloalkyl of ring R is selected from:

e T
) A and >
3

wherein each cycloalkyl is substituied with R™

11, The compound of claim 1 or 5, or & pharmaceutically accepiable salt thereof,

whevetn the heterogyelyl of ring RP is selected fom:

™ g . ~
S " P P P e,
O md R o N
H, N)x a 0?\ \f‘.\%‘ ® "*‘f\{l A H*‘f\?,,g‘*"f b
f:_‘ & L N ‘«w-f‘ ¥ Y : \J‘_NH 3 \,V,.NH * - L ““««/‘G ang o e I
10 wherein each heterocyely! is substituted with BY, R, and RY.
12, The compound of clatm §, 5, or 11, or a pharnmaceutically acceptable salt
thereof, wherein the heterocyclyl of ring R™ is selected from
., 4 ™, $ o 'f\ .
,c“{\ e \.\E "A'N/ \‘\l i\\‘[f \! & N’J\“
L\',HNH SN TN AL N
wherein each heterocyely! is substituted with K% R, and R
15 i3, The compound of claim 1 or 4, or a pharmaceutically acceptable salt thereof,
wherein the bridged heterocyclyl of ring R® is selected fronw:
-t -~ ”‘T;\ ’M‘H wﬁ:\ -~y ¥ f:j?k N MK ) HN“?;:N
oy (T, (Co. w Dy O o e (N T
Nl A A e Ry W N Y
o, e e
P e HN- 1 e L S S
WO LD T (K9 *”‘?‘i, T X so,
- N i 2 ; < ¢ £ o /" 3
SN A Ko oman ) 0 ke L/ )
- "\7\.‘
/',M 0 ot ,‘{NH
r{‘?/ and FE“’ j
MM, L4, HN s
wherein each bridged heteroeyelyl is suhstituied with B, RY, and RS,
i4 The compound of claim 1, 4, or 13, or & pharmaceutically accepiable sal
26

thereof, wherein the bridged hetesocyelvl of ring RY s selected frony:
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wherein each bridged heterocycly! is substituted with R, RY, and R®.
15, The compoond of claiwy 1, 4, or 14, or a pharmacentically acceptable salt

thereof, wherein the brid_ged heteracvelvl of ring RY is selected from:

o

L - N"\
N N J\ an f' N
5 AN TR & hH

wherein each bridged heterocyelyl is substituted with B, RY, and R®,

16, The compound of any one of claims 1 to 3 and 6 1o 10, or a pharmacentically
acceptabde sali thereof, wherein R® is hydrogen, chilovo, fluers, diflucromethvl,
triftuoromethyl, or hvdroxymethyl,

1D 17, Thecompound of any one ol claims o 3,6 10 10, and 18, or a
pharmacentically acceptable salt theveof, wherein R? is hydrogen.

18, The compound of any one of clgims 1 to 3, 6 to 18, and 16, or a
pharmacentically acceptable salt thereof, wherein B® i fluoye or chlora.

19, The compound of any one of claims 1 to 3, 6 to 10, and 16, ov 2

15 pharmaceatically avcepisble salt thereof, wherein R® s diftworomethy! or trifluoromethyl

0. The compound of any one of claims | 19 3 and 6 1o 10, or  pharmscentically
accepiable salt thereof, wherein R? is hydrogen or haloalkyl

21 The compound of any one of claims 1 1o 3 and & to 18, or 2 pharmasceutically
accepiable salt thereof, wherein R® is hydrogen or halo.

20 22, The compound of any one of claims 1 10 3 and 6 to 14, or g pharmaceutically
acceptable salt thereof, wherein R is halo or haloalkyl

23 The compound of any one of claios 1, 2, 6 108, and 161032, or 2
pharmacentically acceptable salt thersof, whersin ring R is biovelo[ 1.1, Jpentan~-1-yl, 3

fluorehicyclof 1.1.1 jpentan-1-vl, 3-chlorabicyelo[ 1.1, Tipentan-1-vl, 3-{hydroxymethyl}-
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bicyelel L1 Vpentan-t-vi, 3-(triffooromethyDbicyelo[ 11 1 Jpentan-1-vi, or 3-
{diflucromethyhbicyclo{1. L 1 ipentan-1-yl.

24, The compound of any one of clatme 1, 3,9, 10, 16, 17,19, 28, and 22, or g
pharmaceutically acceptable salt thereof, wherein ring RY is cvclobutyvl, eyclopropyl, 1-
{difluoremethyvlicyciobuyl, 1{miflucramethyvljoyclobuiyl, 1-{difluoremethyli-cvelopropyd,
or I-{rifluoromethyticyciopropyl.

28, The compound of any one of claims 1, 3,8, 18, 18,19, 20, 22, and 24, or a
pharmacentically acceptable salt thereof, wherein ring R® is 1-(diflucromethyl)-cyclobutyd, 1~
{irifluoromethylcyciobutyl, 1-{diflaoromethylicvelopropyl, or I-(friflucromethyij-
cyclopropyl.

28, The compound of any one of claims 1,4, 5, and 110 15, ora
pharmaceutically accepiable salt thereof, wherein R® and R® are independently selected from
hydrogen, methyl, Booro, chiore, diffuoramethyl, gifluoromethyl, 2,2-diftueroethyl, 2,22~
triftucroethyvl, 3,3 3-triflucropropyl, hydroxy, and cvane, and R is selected from hydrogen,
methyl, widenteromsthyl, cyclopropyl, eyclobutyl, eyelopentyl, evelohexyl, 2,2-diffuorcethyl,
2.2 2-rifluercethyl, 3,3 34riflucropropyl, amino, dimethylamino, diethylamino, 3,3~
diftporocyclobutyl, 4 4-dithwrocyelohexyl, 3-hydroxe-3-methyloyclobutyl, 3-cyanu-3-
methyleyclobutyl, oxetan-3-vl, wetrahydrofuran-2-vl, tetrahydropyran-4-yl, 1,1-
dioxidothietan-3-y1, 1,1-dioxidotetrabydro-2H-hiopyran-d-yl, benzyl, pheayl, pyridin-2-yl,
pyridin-3-vl, and pyridin-4-yl; and

R® and R' are independently selected from hydrogen, methyl, fluoro, chiorn,
diffuoromethyl, wriffeoromethyl, 2,2-diffuorcethyl, 2.2 2-trifluorcethyl, 3,3 Zariflucsopropyl,
hydroxy, and cyano, and RE is selected from hydrogen, methyl, tridenteromethyl,
cyclopropyl, evelobutyl, cyclopentyl, cyclobexyl, 2,2-diffuorcethyl, 2,2, 2-riflucroethyl,

3.3 3uriflyoropropyl, amino, dimethylaming, disthylamino, 3,3-diffucrocyelobutyl, 4,4+
diftuorocyclohexyl, 3-hydroxy-3-methvicyclobuivl, 2-cyano-3-methyloyclobutyl, oxetan-3-
yl, tetrabydrofuran-2-v, wirabydropyran-d-vl, 1 doxidothietan-3-y1, L1
dioxidotetrahydro~2H-thiopyran~4-yi, benzyl, phenyl, pyadin-2-yl, pyridin-3-yl, and pyridin-
Aoyl

37, The compound of any ong of elatms 1,4, 5, 11 0 15, and 26, ora
pharmacentically acceptable sali thereof, wherein R” is hydrogen, R® is selected from
hydrogen, methyl, fluoro, chiore, diftuoromethyl, wifluoromethyl, 2,2-diftuorcethyl, 2.2 2~

triftuoroethyl, 3.3, 3-wrifluoropropyl, hydroxy, and cyano, and R° is selected from hvdrogen,
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methyl, tridevteromethyl, cyclopropyl, cyvclobutyl, cyclopentyl, cvclohexyl, 2.2-diftuoroethyl,
2,3 2-wrifluoroethyl, 3.3, 3-wrifluoropropyl, amine, dimethylaming, diethylamine, 3.3~
diffuorocyclobutyl, 4 4-difluorceyclobexyl, 3-hydrony-3-methylovclobuiyl, 3-cvano-3-
methyloyelobutyl, axetan-3-vl, tetshydroturan-2-y1, tetrabydropyran-d-yi, 1,1~
dinxidothistan-3-v1, 1, 1-diexidotetrahydro-2H-thiopyran-4-vi, benzyl, phenyl, pyridin-2-yl,
pyridin-3-yl, and pyvidin-4-yl; and

R® is hydrogen, R' is selected from hydrogen, methyl, fluore, chloro, difluoromethyl,
triffuoromethyl, 2, 2-diflnoroethyl, 2.2, 2-riflaorcethyd, 3.3 3-trifluoropropyl, hvdroxy, and
cyano, and R 15 selected from hyvdrogen, methyl, rideuteromethyl, cvclopropyl, evelobutyl,
cyclopentyl, cyclohexyl, 2 2-diflucroethyl, 2.2 2-triffooroethyl, 3,3 3-rifluoropropyl, amino,
dimethylamine, diethylaming, 3,3-diffucroeyclobutyl, 4 4-diflporccyclobexyl, 3-bydroxy-3-
methyloyelobutyl, Jevano-3-methylovclobuivl, oxetan-3-vl, weirshvdroforan-2-vi,
tetrahydropyran-4-yi, 1, -dioaidothictan-3-y, 1, 1-dioxidotenahydro-2H-thiopyran-d-vl,
benavl, phenyl, pyridin-2-yl, pyridin-3-yl, and pyridin-d-yi,

28, The compound of any one of claims 1, 4,5, 11 to 15, and 2610 28, ora
pharmaceutically acceptable salt thersof, wherein (i} heterocyelyl of ring R 15 3.5-
dimethylmorpholing, $-methvitetratrodro-ZH-pyran-4-vl, 2,2 4-trimethylpiperazin-1-v1, 4-
methylpiperidin-d-yi, 1 d-dimethyipiperidin-d-yl, 3-cxo-B-gzabicyclo[3.2. Loctan-8-v, 2.3-
dimethylpyreolidin-1-vl, 2 2-dimethylazetidin-1-v1, 2 4-diraethylazetidin-1-vd, 2,4.6-
trimethylpiperazin- 1-vl, 2,6-dimethyipiperazin-1-yl, or 2. 5-dimethyipyrrolidin-1-vl; and

(i) bridged heterocyely of ring B® is 2-oxabicyelo]{2.1. 1 thexan-1-vl, 7-
azabioyclo]2.2. 1 thepan-7-vl, 3-oxa-8-azabicyelo[3.2. 1 joctan-8-v1, 3-methyl-3,8-
diazabicyeln]3.2. 1 octan-8-vl, 3 3-diflucro-&-azabicycln{3 2. 1octan-8-y1, 3-{methvi-d3)-3 8.
diazabicyelo[3.2. 1 Joctan-8-v1, 3-cyclopropyi-3 8-digzabicyelo[3.2. 1loctan-8-v}, 342,22~
trifluorcethyl3 R-dlazabicyclol 3.2 octan-B-vl, 3-(2 2-difluoroethyi-3 8-
diazabicyclo[3.2. Hoctan-8-v1, 3 8-diazabicyein{.2.1 Joctan-8-v1, 2-azabicyeiol2 2 2octan-2-
yl, 8-azabicyclol3.2. Hoctan-8-v1, 3-{3 .3, 3rifluoronropyl)-3, 8-digzabicyolof3 2. Lootan-8-yi,
3-azabicyclo[3.2 2 nonan-3-v1, Jomethyl-3 6-diazabicyelo]3 L ] theptan-6-y], B-methyl-3 8-
diazabicyeln[3.2. octan-3-v1, 3-(dimethylamino)-8-azabicyeln]3.2. loctan-8-vl, 3-(3,3-
difluorocyclobutyl}-3,8-diazabicyclof 3.2, Hoctan-8-v1, 3-{oxetan-3-v1}-3,8-
dizzabicyclo] 3.2 Hoctan-8-vl, 3-methyl-2 S-diazabicyelo[ 2.2 2]octan-2-v], 3-hvdroxy-3-
methvl-8-azabicvelal 3.2 Hoctan-8-vl, 3-cvanc-3-methyl-S-azabicvelol3. 2. Hootan-B-yl, 3~

{4 4-diffuorocyclohexyly-3 8-diazabicyelof 3.2 octan-8-yi, 3-{tetrahydro-2H-pyran-4-yi}-
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3 S-digrabicyelol3.2 Hoctan-8-y1, B-(pyridin-2-y1}-3, &«diazabicyclo[3.2. Noctan-3-y, 3-(1,1-
dioxidotetrahydro-2H-thiopyran-4-v1-3, 8-diazabicyciof 3.2, Vocian-8-vl, 3-beneyl-3,8-
diazabicyclo[3.2. Hoctan-8-y1, 3-phenyl-3 B-diszabicyclo]3.2 Hoctan-8-yl, 3-{pyridin-2-y1}~
3 8-diazabicyciof 3.2 Toctan-8-y), 3-{tetrahydrofuran-3-y1)-3 8-diazabicyelo{3 2. Hoctan-B-yl,
S 31, -dioxidothistan-3-vi)-3 B-digzabicyelol 3.2 Hoctan-8-vi, 3-(3-hwdroxy-3-
methyloyclobutydy3 S-diszabicyvelo3 2 Hoctan-8-y1, 3 3-dioxido-3-thia-8-
azabicycio] 3.2 1loctan~-8-yi, 3-(3-cyano-3-methvioyclobuiyii-3 B~diazabioyelof 3.2 1 octan-8-
vi, 3-eyclobutyl-3, 8-diazabicyclol 3.2 Hoctan-8-vl, 2-{1-cyano-T-azabicyclof2.2. 1 heptan-7-
vi, 4~{313~dif§mm¢yckﬁmtv§}Q,(s*dimeﬂwipiperm‘nul*vi Fomethyl-3-0x8-7,9-
10 diazabioyele][3.3.1 Jnonan-9-vl, or 3-cyelopropyl-d, S-digzabioyveio] 2.2 Hootan-8yl
29, The compourd of any one of claims 1,4, 13, 14, 15, and 28, or 2
pharmaceutically accepiable salt thereof, wherein bridged heterocyelyl of ring R® is 343 3~
diftuorocyelobutyl}-3 8-diazabicvelo{3.2. Uoctan-3-v1.
30, The compound of any one of claims 1,4, 13, 14, 15, and 28, wherein bridged
15 heterocyelyl of ring BY is 3-methyl-3 8-diszabicyelo]{d. 2. Hoctan-S-yL
31, The compound of any one of claims 1 to 30, or a pharmacentically acceptable

salt therenf, wherein ving R* is a ring of formula (i) or (i)

)

O=&. 57
(H} a;k 0’/ \G

{i ()

where alk is ally! and each ring R® is substituted with R* and R,
20 32, The compound of any one of claims 110 31, or a pharmacentically acceptable

salt thereof, wherein ring R s a ring of formula (i)

-
L

=5,
H "atk
ia
{1}
where alk is alkyl, ' is hydrogen, and R is fluoro or methyl which is ateached at

carbon that i3 meta to the carbon substituied with -SQOqalk
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33, The compuound of any one of claims 1o 31, ora pharmaceniically acceptable
salt thereof, wherein ring R® s a ring of formuls (i)

where alk is alkyl and R* and RY are hydrogen.
34, The compound of any one of claims 1 10 33, or a pharraaceutically accepiable
salt thereof, wherein ring R® is a ring of formula:
_Iw
O
05
O

38 The compound of any one of claims 1 to 31, or a pharmacentically acceptable

salt thereof, wherein ring R* is a ring of formula {it):

n

SO

",

o

5

P
g7 o

10 (i
where the ring of formula (it} is substituted with RY and R,
The compound of any one of claisus 1 to 30, or 2 pharmaceutically accepiable

36.
salt thereof, whereis ring R* is a ring of formula (i) or (ivk:

,.K {I
A -
e

\
P ey
‘::-'J Q o \CI
i} {iv}

where each ring is substituted with R* and R™.
37, The compound of any one of claims 1 to 3¢ and 36, or a pharmacentically
acceptable salt thereof, wherein ring RY is a ring of formula
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Ny
O/S\?‘G G//SQ\G
38 The compound of any one of claims § 10 38, or 3 pharmaceuntically accepiatile
salt thereof, wherein ring B is a ring of formula:
- - ™ -
< SR T Ha AT
ol

e x \ — / \or

i M\ S { <\ o '\‘,‘f"
R SN S % "’S“:'CI )

a oo o oto o 0 O O
3%, The compowrd of any one of claims 1 to 38, or a pharmaceniically acceptable

salt thereof, wherein

R2
L ;":%\\
!
MRS
{&)
i8]
R? 2 R? RZ RS R? R
'}T:\ L) L RS L { 2 D
H ) Fyy U~ B lainY,
ar RS : R
(at) (@2) @3) (a4) =5) (a)
ig 43, The compound of any one of claims 1 10 3%, or a pharmaceutically acceptable

salt thereof, wherein

R2
Wait
FA L

R

{8} s {aly

%
3

T

g
%
D

o

29
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41, The compourd of any one of claims 1 1040, or a pharmaceniically acceptable
salt thereof, wherein R and R are independently selected from hydrogen, fluoro, chlore,
methyl, sthvd, propyl, cyclopropyl, cyclobutyl, methoxy, ethoxy, propoxy, diftucromethyl,
triftuoromethyl, diffuoroethyl, triffucroethiyl, diffuoromethoxy, and trifluoronmethoxy.

42, The compound of any one of claims 1 to 41, or a pharmacentically acceptable
salt thereof, wherein R? and R are independently selected from fluors, chiloro, cyclopropyl,
methoxy, diffusromethyl, wifluoromethy], diftluoromethoxy, and wiflucromethoxy.

43, The compound of any one of clatms 1 to 40, or a pharmaceutwally accepiable
salt thereof, wherein R® is hale, cycloalkyt, or haloalkyl and R7 15 halo, alkoxy, or haloatkoxy.

44, The compound of any one of claims 1 1042, or a phanmacentically acceptable
salt thereof, wherein R is Buoro, chloro, cyclopropyl, diftuoromethyd, or trifluoromethy! and
RYs fluoro, chiore, methoxy, or diftuoromethoxy.

45, The componnd of any one of claims | to 38, or a pharmaceutically accepiable

salt theveot, wherein

13 2 G-difluorophenyl, 2-fluoro-S-rifluoromethyiphenyl, 2-chioro-0-iritluoromethyi-
phenyl, 2-diflunromethoxy-6-flucro-phenyl, 2-diflucromethoxy-6-triflucromethylphenyl, 2-
methory-S-trifleoromethyipbenyl, 2-fuoro-6-methoryphenyl, 2-diflunromethyl-G-flucro-
phenyl, 2-cyclopropyl-6-flucrophenyl, or 2.6-dichlorophenyl.

46, The compound of any one of claims 1 10 38, or a pharmacentically acceptable

salt thereof, wherein

RZ
)
PORCX
R
(@) 13 2 6-difluorophenyl or 2-fluoro-d-triflucromethviphenyl.
4% The compound of any one of claims 1 o 4%, or g pharmacewtically acceptable

salt thereof, wherein R s halo.
48, The compound of any one of claims 1 to 47, or 2 pharmaceutically acceptable

salt thereof, wherein R is fluero.
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49, The compound of claim 2, selected from the group consisting off

WNe{3-{ 2-(bicyclef 1 1. Upentan- {~v1}-5-{2-((2, 2-droxido-2 -thiaspiro] 3.3 theptan-6-

vijaminolpyrimidin-4-yithiazol-4-yi}-2-fluprophenyl -2 S-diflucrobenzenesulfonamide;

NAZ{ 20310, 5y, Tri-adanantan- |-y 1-5-2-((2 2-dioxido-2-thiaspivo{3 3 lheptan-6-

yilamine jpyrinidin-4-yighiazol-4-vii-2-tuoropheny!)-2 s-difluorobenzenesulfonamide;

MNAL3-{5(2-((2 2 -dioxido-2-thiaspire[ 3. 3 theptan-G-yDamino pyrimidin-4-y13-2-( 3~

fluorobicyclol 1.1 ] jpentan-Loyhithiazol-4-v1}-2-Hluoropheryi -3, 6-difluorobenzenesulfonamide;

NA3-{2-3-chlorohicycin] 1.1 Upemtan-1-eD-3-40 2-{({ 15,454~
{methylselfonyheyelohexyDamino bpyrinidin-d-yithinzal-d-yl-2-HuorophenyD-2-fluoro-6-

{trifluoromethylbenzenesulfonamide;

N 3-(2-{teyelo{2.2.1 theptan- 1y -5-2-{{2, 2 -dioxide-2-thiaspiro 3. 3 1heptan-6-

yihaminopyrimidin-d-yiithiazol-4-y1}-2-flucrophenyl})-2,6-difluorchenzenesulfonamide,;

N3 2-{hicyelnf2.2 2loctan-1-y11-5-2-((2, 2 -dioxido-2-thiaspire{3. 3 Theptan-6-

yhamino)pyrimidin-4-yDhiazol-4-yD-2-fluoropheny-2, 6-difluorobenzenesulfonamide;

N-{3-{2-(bicvelnf2.1 U hexan-1-y1-3-(2-4(2 2 -dioxido-2-thisspiro] 3 3 theptan-6-

yijaminoypyrimidin-4~ythiazol-4y-2-fluorophenyl}-2 6-difluorobenzencsulfonamide;

MNAA-{3-{bicyclol 11 1 Jpentan-~1-vD-5-2-((3, 2-dioxido-2-thiaspiro[ 3 3theptan-6-
yiramino ipyrimidm-4-yiithiazol-4-y1 -2 -fluprophenyl}-2~-{luoro-6-

(triffucromethyDbenzenesulfonamide;

2-fluore-N-(2-fluorg-3-(2-{3-fluorobicyelof 1 1. Upentan- Lyl3-5-{ 2-{({ 15 4s -4 -(methylsulfonyl}-

cyclohexyDaminopyrimidin-4-yhithiazol-4-ylphenyl -6+ trifluoromethyDbenzenesulfonamide;

N-{3-{2-{bicyclof 1. 1.1 pentan- L-yl)-5-{ 2-((2, 2-dioxido-2-thiaspiro[ 3 3 Theptan-5-

vhaminoipya mzdm«%«vi_}‘ihy gzol-d-yh-2~-Huorophenyl)-2 d-dichiorobensenesulfonamide;

N-(3-(2-(bicyelof2.2.1 Pheptan-1-vD-3-024{2, 2 -dioxido-2-thiaspiro[3. 3 Theptan-G-

yhaming ipyomidinedvithiazob-4-9i - 2-flnorophenyl)-2, 6-difluorcbenzenesul fonamide;

NA{3-{5-24(2 2-dioxido-2-thiaspiro 3. 3 theptan-6-yaminopyrimidin-4-y1}-2-{3-{hvdroxymethyl)-

bicyclo{ 1.1, Upentan- L-vithiazel-4-y11-2 -fluorophenyl 12 a-diflucrobenzenssuifonamide;

=

Z-fluoro-N~(2-fluoro-3-03(2-{{ 1r 4ny-de(rethylsaonyl evelobexyDamine)pyrimidin4-y13-2- 3+
(triftuorgroethyli-bicvelel 1 L pentan-1-yBihazob-d-yhipheny -6-(rifluoromethyvly-

berrepesulfonamide;

NA3-(3-(bicyclof L1 Upentan-1-yD-5-3-({{ 1 r dry-d-{methviseifony Do yelohexyDamino jpyrimidin-

4-ylsthiazol-d~-y1}-2-Huorophenyl i-2-fnoro-6-(iriflucromethyDbenzenesulfonamide;
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R 3-(5-(2-{(2 2-dipxido-2-thiaspiro[ 3 3 heptan-t-yDamino }-pyrimidin-4-yD-2-( 3-
{(triftuoromethyl-bicyclol 11 jpentan-1-vhildazol-d-yl1-2-fluorophenyl -2 6.

diftuorobenzenesulfonamide;

NAZ{2-(bicyclol 1. 1.1 pentan-1-y1}-5-{24{2, 2-droxido-2-thiaspiro] 3 3 Theptan-6-

yilamine jpyrimidin-4-yi ghiazol-4-yi - 2-fluorophenyli-2-cvelopropyl-6-fluerchenzenesutfonamide;

N-{3-{2-(bicyciof L1 Hpentan-1-y1)-5-{2-{{2,2-dixido-2-thisspiro] 3. 3 Theptan-6-
yhismino}pyrimidin-d-yiithazol-4-y1}-2-Huorophenyl -2 difluoromethyl}-6-

fluorchenzenesulfonamide;

No{3-(2-{bicyelo{ 1.1 pentan- 1135 2-{(2 2-dioxido-2-thiaspiro[ 3. 3 Theptan-6-

yhaminolpyrimidin-d-yiythiazol-4-y1-2-flucropheny}-2-fluoro-G-methoxybenzenesulfonamide;

No{3-{2-{biteyelo{ 1. 1.1 Ipentan-1-yiR-52-{{2, 2 -dioxido-2-thiaspiro3. 3 1heptan-6-
yhaminopyrimidin-d-yhithiazel-4-v13-2-flucrophenyl)-2-(diflucromethoxy)-6-

fluorobenzenesulfonamide;

NAZ-(2-(hioyelof2.2. Uheptan-1-vB-5-3-((T IR 58,65)-3, 3-dioxido-3-thigbicyclol 3,1 Olhexan-o-

vijamino pyrimidin-4-yiithiarol-d-yi-2-fluoropheny -2 é-diflucrobenzencaulfonamids;

AR SR TR adamantan- Loyl -5~ 2- (1R, 55,6513 3-diowido-S-thiatdovelef 3. 1.0 hexan-6-

yijaminolpyrimidin-d-yithiazol-d-y11-2-fluprophenyil-2 6-diftucrobenzenesuifonamide;

N34 23R, 5R, TR}-adamantan-1-vi 5-2-{{{ 1 R, 55,61)-3 3-dioxido-3-thiabicyclo[3.1.0Thenan-6-

yianunejpyrinudin-4-yiphiazol-4-y11-2-flusrophenyl}-2 o-difluorobenzenesulfonamide;

N3 5-(24(2 2-dioxido-2-thiaspiro[3. 3 [heptan-6-yl janino b-pyrioidin-d-y1 - 2-(3-
fluorobieyclof 1.1 Hpentan- -y ithiazol-4-vl)-2-fluoropheny D)-2-fluaro-6-{iriflucromethyl -

benzenesuplfonamide;

2-fluore-N-(2-fluoro-3-2-3-uorobicvciof 1. L jpentan-Toyly-3-{ 24(({ 15, 45)-%~
{methylsulfonvhcyciohexy}-amingjpyoimidin-4-ylithizgzol-4-yiphenyl)-6-

{trifluorcemethyhbenzenesulfonamide;

N 3-(5-{2-4{ 2, 2-dioxido-2-thiaspiro[ 3 3Theptan-&ylamino }pyrimidin-d-yi-2-{3-
{trittuoroncthyDbicyelof L1 pestan~1~yiithiszo -4y -2 -fluorophenyl 2 Huoro-6-

{trifluoromethyl}-benzenesulfonamide;

Zechlorn-N{ 3-{5-(2-{{ 2, 2-dioxido-2-thiaspirn] 3.3 heptan-6-yllamino pyrimidin-deyl - 2-{ 3~
(trifluoromethyhbicyelo-{ 1.1 Upentan- 1-vhithiazol-4-y13-2-flucrophenvl-6-{triflaoromethy -

benzenesuifonamide;
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R 3-(2-(3-{(difluoromethyDbicychol L 1 pentan- 15184 2-((2 2-dioxido-2-thiaspiro[3 3 Theptan-6-
yijandnopyrimidin-d-yiithiazol-4-y1 - 2-fluorophenyl-2-fluoro-o-

{trifluoromethylibenzenesalfonamide;

NA3{2(bicyclol 1. 1. pentan-1-y1}-5-{24(3 3-dioxida-3-thiabicyelo] 3. 1 Othexan-6-

yilamine jpyrintdin-4-yithiazol-4-yi}-2-thwrophenyl)-2 s-diflucrobenzenesulfonamide;

N-{3-{2-(bicyclof2.2. 1 Theptan- L-yD-S-{2-({ 1 B, 55,6r)-3 3-dicxide-3-thigbicvelof 3.1 Othexan-6-

yhamino)pyrimidin-d-ylithiszold-yI}-2-lnorophenyl}-2 6-difluorobenzenesul fonamide;

N-{3-{2-{bicvelol L. 1.1 Ipentan-1-9D-3-{2-{{{ | B, 5%, 68)-3 3-dioxido-3-thiabicvelof3.1.0Thexan-6-
yhaminolpynmidin-d-ythiazol-d-yi}-2-fluorophenyl}-2-Huoro-6-

{trifluoromethylDbenzenesulfonamide;

No{3-(2«{teyelo{ 1.1 1 Ipentan-1-yD 8- 2-{{{ 1 R, 58,61)-3, 3-dinxido-3-thiabicyclof 3.1 Othexan-6-
yhaminopyrimidin-$-yiythiazeb-4-vD-2-fluoropheny-2-fluoro-6-

{triftucromethylibenzenesalfonamide;

NA3-(2-(bicyclof 1.1 U pentan-1-vD-5-3-(((1 R 58 61)-3 3-divxado-3-thiabicyelof 3. 1 0Thexan-6-
vijaminopyrinidin-4-yiithiarol-doyl2-fluorophenyli-2-(difluoromethoxy)-6-

fluorobenzenesulfonarmide;

No{3+{ 2-{bicyelof2.2 2loctan- Ly} 3-{ 2-{{{ IR, 58 6r)3 3-dioxido-3-thiabicyclo{ 3.1 G]hexan-6-

yhgminopyrimidin-d-vihiazol-4-v-2-Huorephenyl}-2 a-diftucrobenzenesutfonamide;

2-chloro-N-{ 2-Fuore-3-{ 3-2-({{1 5 48)-4-{methyisulfonyD-cyclohexyDamino Jpyrimidin-g-y}-2 -{ 3-
{rrifluoromethyDbicycln-[ 1.1, Hpemiao- bvlhithiazol-4-yhiphenyd-o-(trifluoromethyl)-

benzenesulfonamide;

N-{3-(2-(bicyelof2.3 2octan-1-v -5 -(2-({{ 1 B, 58,68)-3, 3~dioxido-3-thiabicyelo[ 3. 1. O hexan-6-

yiaminoYpyrimidin-d-yithiazol-4-y1}-2-flucrophenyl}-2, 6-difluorchenzenesulfonamide;

N-(3-(2-(bicvciof 1. 1. U ipentan- 1 -yl 8-(2-{{{ 1 R 55,6r)-3,3-dioxido-3-thinbicyclo[ 3. | Olhexan-6-
yhaminopyrinidin-d-yiyhiazol-4-yD-2-flucrophenyD-2-{diflucromethoxy -6-(tritlnoremethyi)-

benrenesulfonamide;

N3 2(bicyelo] 11 pentan-1-vD-5-2-¢(( L5, 4a 4 -{methyisuifonyleyclohexyDamine pyrimidin.

4-ylithiazol-d-yvl}-2-fluorophenyl-2-fluore-6-(rifluoromethyihenzenesulfonamide;

N34 2+ 3-{ difluoromethyhibioyclo{ 1. 1. Upentan~ -y 5 2({{ 1t 4r}-4-
(methvisulfooyhoyolehexyl-anuno)pyrimidin-4-viithiazol-4-vi)-2-Ooovophenyl)-2-fluoro-6-

{triftuoromethyhibenzenesulfonamide;
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N 3-(2-{Z-chlorobicyolo[ 1.1 Y jpentan-1-y1}-S-(2{{{15,d8}-4-
(methyisulfonylioyclohexyliamino)perimidin-d-viithazol-4-v -2 -fluorophenyl 3-2-tleoro-6-

{triffuoromethylbenzenesulfonamide;

NA34{2-3-chlorobicycio[ 1. 1.1 ]pentan-1-y -5 24{2 2-hoxido-2-thiaspire{3 3 Theptan-6-
yilamino jpyrimidin-4-vithiazol-4-y1 - 2-fluorophenyl 1-2-Huoro-6-

{rifluoromethy Dbenzenssulfonamide;

No{3-{2-{bicyelol L.1.1 jpentan-1-yD-5-{2-{{{ 3aR, 5¢,628 -2 2-dioxidohexahydro- T H-
eyciopentafcithiophen-S-ylamino jpyrimidin-d-vlihiazel 4oy t)-2-fluorophenyl-2 6~

diftucrabenzenssulfonamide;

N-{3-(2-(hicvelol 1.1 1 Ipentan-1-y -5 2-{{ L -methyl-2, 2-dioxido-2 -thiaspiro{ 2 3 Theptan-o-

v?}ammc)px«mmﬂ;im—é yiythigzol-d-yD-2-fluoropheny-2, 6-ditfloorobenzenesulfonamide; and

N-(3-(2-{hievelof 1. 1.1 Ipentan-1-yI}-3-(2-( 1, 3-dimethyl-2 2-diexido-2-thiaspivo[ 3 3 [heptan-6-

yiaminopyrimidin-4-yiithiazol-4-y11-2-fluprophenyi -2 6-diftucrobenzenesulfonamide;

or a pharmaceutically acceptable salt thereof.

. The compound of claim 3, selected from the group consisting of!

Ne{3-(2-cyclobutyl-8-(2-{{2 2-dioxido-2-thiaspivo] 3.3 [heptan-6-viamino pyrimidin-d-yi thiazol-4-

vikd-fluorophenyl}-2 S-difluorcbenzenesulfonamide;

NoA 334 1 - diflporomethyDovelopropyD-5-{2-((2, 2-dioide-2 -thisspire] 3. 3 heptan-&-

yiaminolpyrimidin-4-yijhiazol-4-yI}-2-fluoropheny -2, 6-diftucrobenzencsulfonamide;

N-{3-(2-( -{difthnoromethylievelopropyl-5-{2-(({ 1R 58,6r)-3 3-dioxido~3-thiabicyelof 3. 1. 0Thexan-
Gvhaminojpyoimidin-depl ghiazol-d-v-2loorophenyl p2-fuore-6-

{triftuoromethyhDbenzencsulfonamide;

N-{3-2-{ 1 {difluoromethyDoyclopropyD-3-{ 2-{(2 2-dinxido-2-thiaspire] 3.3 Theptan-6-
yhaminepyrimidin-d-yijthiazob4-v1}-2-fluorophenvl}-2-fuoro-6-

(trifluoromethyibenzenssulfonamide;

2-{diflaoromethoxy - N{3-(2-( 1 {difluoromethylioyclopropyl}-3-{2-((2, 2-dioxido-2-
thiaspiro] 3. 3heptan-6-yljamino ipyrimidin-d -y thiazol-d-¢11-2-Haorophenyi}-6-

{luorobenzencsulfonamide:

N3 2-(E-{difluoromethyloyclobutyl}-3-(2-{{2 2-dioxde-2-thiaspire{ 3.3 fheptan-6-
vilamino pyrimidin-d-yihiazol-4-y12-fluorophenyi-2-fluoro-g-

{trriflupromethylibenzenesulfonamide;




WO 2023/192801 PCT/US2023/064895

R 3-(5-(2-{(2 2-dipxido-2-thiaspiro[ 3 3 hemtan-t-yDamino }-pyrimidin-4-yD-2-{ 1 -
{(triftuoromethy}-evclobutyithiazol-4-vi}-2-flusrophenyl b 2-fluoro-é-

{trifluoromethylbenzenesalfonamide;

NAZ{5-24(2 2-dionido-2-thiaspiro[ 3. 3 Jheptan-&-ylhamino b-pyrinidin-d-y1-2-( 1~
{triftuoromethyl)-cyclopropylithiazol-4-yI1-2-flucropheayvip-2-fuors-6-

{rifluoromethyibenzenssulfonamide;

N-(3-(3-402-0(2, 2-diusido-2-thiaspire[ 3. 3 Theptan-&-yDanuno-pycimidind-yH-2-( 1

{triflucremethyli-cyclopropyl thiazol-d-v1}-2-fluorophenyl -2, 6-diftuorobenzenesulfonamide;

No{3-(2-4 T {difluoromethylievclopropyl b8 2{{{ 1 B, 58,65)-3 3-dioxido-3-thighieyelof 3.1 Olhexan-

G-vharinopprimidin-4-yhithtazol-4-v-2-fluoropheny])-2, 6-difluorobenzenesulfonamide;

NA{3-(2+ 1 (difluovomethyljovelopropyh)-S-{2-{{{ 1r 4r}-4-
{methylsulfonvheyclohexyDaminglpyrimidin-d-ylthiazob-d-v13-2-fluorophenyl}-2-fluorg-6-

{triftucromethylbenzenesalfonamide;

NAZ2-({diftuoromethyDevelopropyl-5-{ 3-(({ IR 58,6¢)-3 3-dioxido-3-thiabicyelo] 3.1 Glhexan-

S-ylhiaminolpynmidin-d-yiithiazol-d-yl -2 fluorophenyil-2 S-diflucrohenzenesulfonamide;

2-fluore-N-{2-fluoro-3-( 5-{2-({( 1 r dr)-4-{methvisulfonyh-cyclohexvljamine Jpyrhnidin-d-p1-2-(1-

{triftuoromethyli-cyclopropyiithiazol-4-viiphenyll-6-(riftuoromethyi thenzenesuifonanude;

2, G-dittuorn-N-¢ 2-Tluore-3-{ 3-(2-({{ 1 s, 48)-4-{ methylsulfonyli-oyclohexyDamino pyrimidin-d-y1}-2-

{I-{rifluoromethvl-oycloprapylithiazol-4-vliphenyhbenzenesulionanmide;

NA{3-42-(1 {difluoromethyloyclopropy}-5-{2-(({ 1 R, 58 61)-3 3-diexido-3-thisbicyclo[3.1 O]hexan-
S-yhansneipyrimidin-d-yihiaeni-4-y11-2 -flucrophenyl - 2-fluore-o-(riflucrometinyl -

benzenesulfonamide;

2-{diftuoromethoxy J-N-{3-(2-{ 1 {difluoromethyloyclopropyl}-3-{ 2-(({ 1 R, 38 6113, 3-dioxido-3-
thiabicyelo] 3.1.0Thexan-S-yDamino}-pyrimidin-4-ylithiszol-4-y}-2-flucrophenyl}-6-

fluarobenzene-sulfonamide; and

2-chlora-N-(2-fluore-3-{ 5-{2-{{{ 1 r,4r}-4-{methyisulfonyl-cvclohexyhamino Ypyrimidin-doy1)-2- 1 -

(trittuoromethylpoyclopropyhithiazol-d-yhphenylo-(frifluoromethybenzene-sulfonamide;

or a pharmacsutically acceptable salt thereof.

$1. The compound of claim 4, selected from the group consisting oft

N3+ 2 3-oxa-B-azabicyeln{3.2. octan-8-v - 342-((2, 2-dioxide-2-thiaspiro[ 3.3 theptan-6-

yhaminolpyrimidin-4-vDhiazel-d-vh-2-fluorophenyD-2 6-diftoorchenzesesulfonamide;
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N3 2-{2-oxabicvelof2. 11 Thexan-1-vD-5-{2-{(2, 2-dioxido-2 -thiaspiro[ 3. 3 theptan-5-

yilaminopyrimidin-d-yhthiazol-4oy11-2-fluoropheny )2 S-diftucrobenrepesulfonamide;

N33 T-azabicyelof2.2. Lheptan-7-yD)-5-2-((2 2-dtoxido-2-thiaspiro[ 3. 3 theptan-6-

vijamino lpyrimidin-4-yiithacol-4 - 2fluorophenyl)-2 6-diftuorobenzencsulfonamide;

Nef 30203, 3 difluoro-E-azabicyclo] 3.2 Hootan-8-p1 15 24{ 2, 2-dioxido-24hiaspivo| 3. 3 heptan-6-

visminopyrinudin-d-vijthiaen-4-y11-2-Buorophenyl}-2 a-difluerobenzenesulfonamide;

N-{3-{5(2-4{2 2-dioxido-2-thiaspire[d.3 heptan-GyDaminaipyrinidin-4-v1 -2~ 3-oxa-8-

azabicyelol3. 2. Hoctan-8-yDthiazol-d-v1y-2-forophenyl-2, 6-difloorobenzenesulfonamide;

No(3(2-{2-nzabicyclo] 2.2 2 foctan-2-y1)-5-(2-(({ 2 -dioxida-2-thiaspire] 3,3 | heptan-6-

yiamine pyrimidin-4d-yihiazol-4-y11-2-floorophenyl}-2 S-diffuorobenzenesulfonamide;

N~{3-(2-(8-azabicyclo]3 2 1]octan-8-yi1-5-{ 2-((2, 2~dioxido-2-thiaspire] 3 3 heptan-6-

yhamino)pyoimidin-d-ylithdazol4-y1}-2-Huorophenyl}-2 -difluorobenzenesulfonamide;

N+{3-(2-{ 3-azabicycle] 3 2 Zinonan-3-y1)-8-(2-({ 2 2-dioxido-2-thiaspiro{ 3. 3 [heptan-6-

viamino jpyeimidin-d-yhibiazol-4-y1-2-Huorophenyl}-2 S-diffuorobenzenesul fonamide,;

Ne{3-(5-2-¢(2, 2-dioado-2-thsaspiro] 3. 3theptan-G-ylgmino pyeimidin-&-y 12+ 3-methyl-3 6-

diazabicycinl3. 1 Theptan-6-yithiazol-4yi-2 -flucrophenyl-2, 6-difluorobenzencsulfonamide;

Ne{3-£342-(12 2odioxido-2-thigspiro 3. 3 theptan-&-ylamino Jpyrinmidin-4-v1 2+ §umethyl-3,8-

diazabicyelnf3 2. Joctan-3-yi)ibiazol-4-y1)-2 -fluorophenyl)-2 6-difluorobenzenesnifonamide;

N-{3-2-(2,2-dimethylpyrrolidin-1-v1)-3-{2-((2,2-dioxido-2-thiaspiro] 3 3Theptan-6-

yhaminopyimidin-4-yDhiazol-4-v1-2-fuorophenyl-2,6-diflooreberzenesulfonamide;

N-{3-(2-(3-{dimethyviamins)-L-azabicyclo{3.2. Toctan-8-v-5-(2+((2 2-diexido-2-
thiaspiro[ 3.3 Theptan-6-yhamino)pyrinvdin-d -y Dthigeol-Ap -2 -fluorophenyi}-2 6~

ditfluorobenzenssulfonamide;

N3 32-{(2 2-dioxido-2-thiaspiro[3. 3 theptan-6-yiJanuino Jpyrimidin-4-y1 -2 S-methyl-2 5~

digzabicyclol 2.2 2joctan-2-vithiazoi-4-y1)-2 -Huorophenyl)-2, 6-difluorobenzenesulfonamide;

NAB{52-((2 2-dionido-2-thiaspiro[3. 3 Theptan-6-y]ianuno jpyrinndue-dyl 12 3-hydrogy-3-
methyi-8-azabicyelof3.2. 1 joctan-8-yhihiazol-4-v13-2-Huorophenyi}- 2,6~

difluorobenzenesulfonamide;

No{3-( 2+ 3-cvano-3-methyi-B-azabicyelo{ 3 2. octan-8-y 13- 5422, 2-dioxido-2~
thiaspiro[3 3lheptan-6-yDaminopyrimidin-4-yhthigzol-d-y}-2-flucropheny}-2,6-

diftucrabenzenssulfonamide:
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R 3-(5-(2-{(2 2-dioxido-2-thiaspiro] 3 3 Pheptan-t-yDamino -pyrimidin-4-yD-3-{ 8- pyridin-3-y1}-

3 Bediazabivyelo] 3 2.1 loctan-3-ylithiazol-4-wl)-2-fluorophenyl -2 8-difluorobenzenesulfonamide;

N 3522 2-dioxido-3-thiaspive] 3.3 theptan-G-yDamino }pyrimidin-4-p1-2-(3-{1 1-
disxidotetrahydro-2H-thiopyran-4-yi1-3 B-diazabicyclo[3.2. 1 Joctan-B-yijthiazol -4y {32«

HuorophenyD-2,6-difluorobenzenesulfonamide;
PGS

MN{3-{2-(3-benegyl-3 B-diazabicycle[3.2. 1 foctan-8-y1)-3-¢ 2-{(2. 2-dioxido-2-thiaspire[3. 3 Theptan-6-

ylsminopyrimidin-d-yDibiazol-d-y1}-2-Huorophenyl}-2 6-difluorobenzenesul fonamide;

N-{3-{5-(2-({2,2-dioxido-2-thiaspiro[ 2. 3theptan-6-yDamino}-pyrimidin-4-y1-2-(3-phenyl-3,8-

digzabicyclo]3.2 1 octan-8-yithigzol-d-y11-2 -fuorophenyl 2 s-difluorohenzenesulfonamide;

N-(3-(542-(2 2-dioxido-2-thiaspiro[3. 3Theptan-6-yllamino-pyrimidin-d-y - 2-(3-(pyridin-2-y1}-

3.8-diazabicyclo[3.2 1 joctan-&-vthiazol-4-yi)-2-fluorophenyi}-2 6-difluorobenszensenifonamide;

No(3-{5(24( 2, 2-divxido-2-thiaspire] 3. 3 Theptan-6-yaminopyrimidin-d-y1}-2- 3-
{tetrahydrofuran-3-v13-3, B~diazabicvelo-[3.2. Hectan-8-yUthiazob-4-v3-2-fluoroghenvl}-2,6-

diftugro-benzencsulfonamide,

N-{3-{5-(2-((2, 2-dinxido-2-thiaspiro[ 3 3 Jheptan-G-y Damino bpyrimdin-d-y1-2-(3-{1. 1 -
dioxidothictan-3-511-3 R-diszabicyclo[3.2. 1joctan-§-yhithiazol-4-y 11 2-fluoropheny 12,6~

diftuorobenzenesulfonamide;

NS 3-{{2 2-dioxido-2-thiaspiro[ 3. 3 theptan-6-y Damino bpyrinddin-d-y1 1-2-( 3-(3-hydroxy-3-
methyicvelobutyli-3 8-diazabicyelo[ 1.2 Hoctan-8vDithiazol-d-y -2 -fluorophenyl-2,6-

difluorobenzenesulfonamide;

NA{3-{ 5 2-{(2 2-dioxido-2-thiaspiro[ 3. 3 [heptan--yi Jamino bb-pyrimidin-4-y11-2-(3, 3-dioxido-3 -thia-

§-azabicyclo] 3.2 1 joctan-8-yihiszol-4-v11-2-floorophenyl -2, 6-difhuorobenzenesnlfonamide,

N 3-{ 2+ 3-(3-cyano-3~-methvlcyclobutyl -3, 8-diazabicyclo- 3.2 Loctan-B-y 1 1-3-(2-{{2 2~dioxido-2-
thiaspire[3 3lheptan-6-yhemins ipyrimidin-4 -yhithiszobd-yi}-2-fluorophenyl}-2,6-

difluorchenzenesulfonamide;

N3+ 33, 3-difluorocyelobutyl)-3, 8-diazabicyelel3 2. Hoctan- 8-y -8-{ 2-{{2, 2-Hoxido-2-
thiaspiro[3. 3{heptan-6-y aminoipyrimidin-4 -y thiszoldoy 2-fluorophenyl 2 difluoromethyl -

6-fluorcbenzenssulonamide;

N 3 3{24(2, 2~ dionido-2-thiaspira{ 3. 3 theptan-G-y amine bpyrimidin-doy -2 3omethyl-3 8-
diazabivyelol3.2.1 Joctan-8-yDithigzoi-4-yD-2 -BuorophenyD-2-fluora-6-{ riftunromethyl}-

henzenesaifonamide;
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N 3-(2-(F-cvclobutyl-3 ¥-diazabicyclo]3 .2 1 joctan-8-y13-5- 2-((2, 2-dioxida-2-
thiaspiro[3. 3 lheptan-Goyl jamino)pyrinudin-4 -y hiliazol-d-y1 24 noropheny 12,6+

difluorobenzenssulfonamide;

NA3{ 2 Locyano-T-gzabicyclo[ 2.2 1 heptan-T-91-5-(2-((2 2-divxido-2-thiaspire[ 3. 3 theptan-6-

yilamino jpyeinnidin-4-vihiazol-4-v11-2-tluorophenyi -2 G-diftuorsbenzenesulfonamide;

MNL3-{5-02-({2, 2 -dioxido-2-thiaspiro[ 3. 3Theptan-G-yDamine -pyrimidin-4-y}-2-( 3-tnethyl-3 8-
diazabicyclo{3.2 1 Joctan-8-yithiazol-4-y -2 fuoropheny}-2 fluore-6-

methoxvbenzenssulfonamide;

2{difluoromethony J-N-{3-{5-(2-{{2 2 -dioxido-2-thiaspiro] 3. 3 }-heptan-b-yDamino ipyrimidin-doyl
2-{3-mathyl-3, S-dirzabicvcio[3.2 1 Joctan-8-yithiazol-4-v11-2-Hoorophenyl }-6-

fluorohenzenesulfonamide;

' NA{3~(5-(2-(({15,58)-3,3-dioxido-3-thiabicyclo[ 3.1 Olhexan-S-yhmmino jpyrimidin-d-v)-2-(3-
methyl-3,8-diazabicyeiof3.2. 1 Joctan-&-yijthiazol-4-yl-2-fhmorophenyi)-2 6~

difluorobenzenesulfonamide;

N 35 2-{{{ 1R, 58,63)-3 I-dioxido-3-thiabicyelo{3.1 Olbexan-6-yDaminoipyrimidinad-y}2-{ 3-
methyi-3, 8-dizzabicycin{3 2. Uoctan-8-vijthiazol-4-v1)-2-Huoropheryl }-2,6-

diftuorobenzenesulfonamide;

N-{3-542-(2 2-dioxido-2-thiaspire[ 3. 3 theptan-G-yDamino}-pyrimidin-4-y 13- 2- 3-methyl-3 8-
dimsabicyelof3.2 1 joctan-8-ythiseol-doy -2 -fluoropheny -2 -methoxy-6-{iriflucromethy! -

benzenesuifonamide;

24 diffucromethoxy }-N-{3-(5-(2-({2 2-dioxido-2-thiaspiro[ 3.3 Theptan-6-y]amino ipyrimidin-d-y1)-
2-{3-methyl-3 Rediazabicycln{3.2 1 ontan-&yiithiazol-4y1)-2-fhwropheny] 6-{triflusromethyl)-

benrenesulfonamide;

N3 B(2 (2 2 -dionido-2-thiaspiro[ 3. 3 theptan--vlamino bpyrimidin-deyi -2 Tamethy -3 oxa-

7, 9-diazabicyclol 3.3, 1 Inopan-Syhithigeol-duyi}-2-finorophenyi -2, 6-difluorobenzenesulfongmide;

NA 34 2-(3-cyclopropyl-3.8-diazabicyelo[3.2. 1 Joctan-8-y1)-5-(2-((2, 2-dioxido-2-
shiaspire[3 3Theptan-o-ylamine jpyrimidin-4 -yl hizzol-4-vD-2-flnorophenyl}-2-flnoro-6-

{riftuoromethyhbenzenesulfonamide;

NA{3-(2-3-03,3diffuoroeyclobuty -3, 8-diazabicyclof 3.2, Hoctan-8-y -S4 2-{ ({1 R §5,65)-3,3-
digrido-Z-tinabicyclol 3. 1L 0%exan-G-yDaminalpyrimidined-ylthinzold-vhi-2-fluoropheny}-2 6

difluorobenzenesulfonamide,;
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W3- 2-03-(3, 3-diftuorocycloburyl -3 B-diarabicyele] 3.2 Voctan-8-yD-B-{2-{{{ 1R 58 ,61)-3 3~
dioxido-3-thiabicyelo{3.1 Othexan-6-ylamino lpyrimidin-d-y Lithiazolb-doyly-2-Rucrophenyl}-2,6-

difluorobenzenesuifonanide;

NAI{2B-ona-&-azabicyelol 3.2, Hoctan-B-vD-S-2-{{{ IR, §8,6r)-3 -dioondo-3-
thigbicyclo{3. 1 Othexan-t-ylsminopyrimidin-4-vjthiazol-4-y11-2-fluorophenyl 1-2,6-

diflyorobenzenesulfonamide;

N-(3-(2-{3-03, 3-difluorocyclobutyl}-3, 8-diazabicyclo{ 3.2 Hoctan-8-v -S4 2-{{ TR 55, 65)-3 3~
dionido-3-thiabicyclol 3. 1.0thexan-&-yDaminopyrimidin-4-ylithiazol-4-y13-2-fuoropheny 32,6

diflucrobenzenesulfonamide;

N 32303, 3-difluorocyclobutyl -3 A-diazabioyeloe[ 3.2 Hoctan-8-D-5-{2-{{{ 1R 38,61r)-3,3-
diexide-3-thiabicyelof3, Lithexan-S-vDaminopyrimidin-4-yhthigzol-4-y1-2-fuorophenyi 1-2,6-

difluorobenrenssuifonamide;

N 34 2+(3-{ 3 3~diflnorocyelobutyl}-3 B-diazaticyeln{3.2. octan-8-y1-3-(2-(({ 1 B, 58 65}-3,3~
dioxido-3-thigbicyeln] 3.1 Olhexan-6-yDaminoypyrmidin-d-yiwhiarol-d-v-2-flucrophenyl}-2-

fluore-6-(trifluoramethyDbenzenesulfonamide;

N-(3+42-3-3 3-difluorocyciobutyl)-3, 8-diazabicycio{3.2. Hoctan-8-y1-S{ 2-(({ IR 58 ,6r}-3, 3~
dioxido-3-thiabicvclof3. 1 Olhexan-6-yDamino}pyrimidin-4-yDithiazol-4-y -2 -fluorophenyl)-2-

fluoro-6-(trittuoromethvhbenzenesulfonamide;

No(3-(5420((18,55)-3 ,S-dio'xiiiﬁ~3~£hiabi&:y&:ié[3 1 Gthexan-S-yhamine pyrimidin-4-y1-2-(3~
methyl-3 8-diazabicyelol 3.2, Hoctan-8-yiithizzol4-y1}-2-fluoropheny - 2-fluoro-6-

{trifluorcmethyl}-benzenesulfonamide;

RNA3-(3-{Z-(({ 1R, 58,6613 3-dioxido-3-thisbicvelo] 3.1 0 lhexan-6-yDanino ipyrimidin-d-yl+-2-(3-
suethyl-3,8-digzabicyelo{3.2. Toctan-S~yithiazol-4-y11-2-fluorophenyl)-2 -fluoro-6-

{triftucromethy-benzenesulfonamide;

N3 2-(3-0xa-8-azabicyclo{3 2. Hoctan-B-y11-5-(2-({3, 3-dioxido-3-thiabicyclof 3. | Bihexan-6-
yilaming ipyrinidin-4-vi thiazol-d-y1 - 2-Fuorophenyl - 2-Hooro-6-

{rifluoromethybenzenesulfonamide;

NA{3-(2-03.3-diftooro-8-gzabicyelof3.2 . octan- 8-y 53 {{IR 58,61)-3, 3~dioxido-3-
thiabicyclol 3. Li]hexan-6-yDaminoipyrimidin-d-yhithiazol-4-y1}-2-fluorophenyl}-2,6-

difluorobenzenssulfonamides;

[

3

e

e
¥
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2-{difluarometheoyi-N-{3-{5-(2-({{1R 58, 6r)-3 3-dioxido-3-thiabicyelo] 3. 1. Olhexan-6-
yilsminojpyrimidin-4-yi}-2-3anethyl-3 &-diazabicyelo] 3 2.1 Joctan-8-y Hithiazol-4-yi}-2~

fluorophenyl)-6-flusrobenzenesulfonamide;

NA3{ 2303 3 diflvorocyclobutyl}-3, B-diazabicyelo{ 3.2 Hoctan-Ry DS 2-({{ 1 B 38,6133 3-
dipxido-3-thiabicvelol3. 1. 0thexan-6-yhammo ipyrimidin-4-vithiazol-4-y1-2-flusrophenyi)}-2-

{diflnoromethony-G-fluorebenzenssulionamide;

No{3+(2+ 3cyclobutyl-3 R-diazabicyelo[3.2.1 joctan-&-y -3 2-{({ 1R 38, 61}-3 3-dioxido-3~
thiabicyelof 3. 1 0lbexan-S-yljamino-pyrimidin-4 -yl ithiazol-4-yi}-2-fluorophenyl}-2,6-

diflucrabenzenesulfonamide;

N-(3-(2-G-cvclopropyl-3, 8-diazabioyelof 3.2 1 loctan-8-y 3-8~ - ({1 R 38 6013, 3-dioxido-3-
thighioyelof3. 1 Othexan-6-y Daming}-pyrisidin-d-yithigeol-4-yD-2 fluoropheny}-2,6-

difluorobenzeng-sulfonamide;

-~

N-{3+4 2-(3-cyclopropyl-3 B-diazatdcycln[3.2. 1 joctan-&-y1)-5-{ 2-{{({ IR 35,6133 3-dioxido-3-
shiabicyclof3. 1 Olhexan-¢-vllamino lpyrimidin-4-vhithiazoi-¢-y11-2fluoropheny 1-2-luoro-6-

(rrifluoromethyhbenzenesulfonamide,;

thiabicyelof3, Lithexan-d-yDamino-perimidin-d-vithiazol-4-y11-2-fluorophenyl - 2-fnors-6-

{trifluoromethylibenzenssulfonamide;

diazabicyclol3. 2.1 Joctan-8-yiithiazol-4-y11-2 -fluorophenyl)-2 S-difleorobenzenssulfonamide;

N-(3-(3-{2((2,2-dioxido-2-thiaspira[ 3.3 [heptan-6-yDamino -pyrimidin-d-y1)-2-(3-(methyl-d3 -3 8-

diazabicycinf3.2. 1 octan-8-yDithiazol-4-y1)-2 ~-fuoropheny -2 6-difluorobenzenseuifonamide;

NA3-(2-(3-cvelopropyl-3,8-digzabicyelof3 2. Hoctan-8-y1}-5-(2-{{2,2-dioxido-2-
thigspiro{3 . 3lheptan-6-vijamine)pyrimidin-4 sy Dihigzob4-y - 2fluoropheny 2 8-

diftuorchenzenssulfonamide;

WA 3A(5-(2-{(2 2-dioxido-2-thiaspiro[ 3.3 [heptan-6-yhaminoy-pyrinidin-d-yi3-2-3-(2.2 2~
sriflucroethyl)-3,8-diazabicycln-[3 .2 Hoctan-8-ylnhiazol-4-vI}-2-fluorophenyi}-2 f-tiflaoro-

benzenesuifonamide;

NA{3-(2-3+2,2-difluoroethyl}-3,8-diazabicyclo{3. 2. Hooan-8-y11-5-(2-( (2, 2-dioxido-2-
thiaspiro 3. 3{heptan-G-yiamine ipyrimmdin-d-sDthiazol-d-y-2-Huorophenyl-2 6

difluorobenzenesulfonamide;
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NA{3+(2-(3 B-diazabicyelo]3.2. 1 Joctan-8-y11-5-(3-({ 2 2-dioxido-2-thiaspiro[ 3. 3 heptan-6-yDamina -

pyrimidin-4-yithiarolb-4-vii-2-fuorophenyl -2 s-diftuorobenzenssulfonamide;

MA{3-(5-(2~{(2, 2-dioxido-2-thiaspiro[ 3. 3 theptan-G-vDamino -pyrimidin-4-yD-2-{3-(3,3,3-
wrifluoropropyl)-3, B-diarabicyclo-{3.2.1 Joctan-8-yhithiarol-d-y -2 fluorophenyi 2,6+

diftuorobenzenesulfonamide;

MN-{3-{2-03-(3 3I-difluorocvelobutyl)-3, 8-dinzabicyeln[3.2 Voctan-8-y1-5-{2-((2,2-dioxido-2-
shiaspire[3. 3 heptan-G-ylJaminopyrimidin-4-yIthiazobd-v1}-2-Hoorophenyl}-2,6-

diflucsobenzenesulfonamide,;

N 3-(5-4 242 2-dioado-2-thiaspiro[ 3. 3 Theptan-6-yDgmno bpyrimidined-y1)-2-3-{oxetan-3oyi -

3, 8-diazabicyclo[3 2. poian-8-y hiazol-4-v1-2-Huorophenyi}-2 d-difluorobenzenssuifonanide;

N 3-{2+{3-(3 d-difluorocyclohexyl -3 8-diazabioyelol 3.2 Hoctan-Boy 1 1-8-{2-{1 2,2 -dioxido-2+
thiaspiro[3 3lheptan-6-yhaeminspyrimidin-4 -yhithiszol-4-y1}-2-flucrophenyl}-2,6-

diftuorobenzenesulfonamide;

B 3 5-(2-({2 2-dioxido-2-thiagpiro[ 3. 3 Theptan-G-vDamindpyrimidin-$-y 11-2-3-(ietraby dro-2H-
pyran-d-y1}-3 B-dhiazabicyclo]3.2. octan-&-y ithiarol-deyi-2-fluorophenyl -2 6~

difluorobenzenesulfonamide;

N-(3+ 2+(3~{3 3~diflworocyclobutyl)-3, B-diazabicyeln{3.2. octan-B-y1 -3+ 2-{((2 2 ~dioxido-2~
thigspiro] 3. 3theplan-b-yDaminepyrimidin-4-yhthiazol-4-v13-2-Huorophenyl}-2-uore-6-

{trifluoromethyhibeszenssulfonamide; and

N-{3-{2-3-cyano-3-methyl-B-azabicyelo{3.2. octan-8-y13-5-{2-((2, 2~dioxidn-2-
thiaspiro] 3. 3heptan-6-yDamincpyrimidia-d-yHihiazol-4-y1)-2-foorophenyl}-2-fluoro-6-

{irifluoromethybibenzenssulfonamide;

or & pharmaceutically acceptable salt thergof.

52, The compound of claim 3, selected from the group consisting off

M-(3-{2-(35,55}-3,5-dimethvimorpholine-3-(2-({2 2-dioxido-2-thiaspiro] 3.3 jheptan-6-

yllsmino)pyrimidin-dyilihiazol-d-yi}-2-Hoorophenyi}-2 S-difluorobenzenesulfonamide;

tert-Buty! 4-{4-(3-((2 6~-difluorophenvisulfonamida)-2 ~-froropheny}-5-(2-((2 2-dioxido-2-

thiaspirol 3. 3 Theptan-6-yhaminoipyrimidin-4-yHthigeol-2-vh-d-methyipiperidine- Loarboxylate;

N 3-{ 5 2-4( 2, 2-dinxido-2-thiaspire] 3 3 theptan-Gylamino Jpyrimidin-d-y1}-2-{4-methylpiperidio-

4-vithiazol-4-y1-2-Buorophenvly-2 S-diffucrobenzenesulfonamide;
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N{3-(2-(1 d-dimethyipiperidin-4-yD-542-{(2 2 -dioxido-2-thiaspiro[ 3.3 Theptan-6-

yilaminopyrimidin-d-yhthiazol-4-y13-2-fluorophenyl -2 &-diftucrobenzenesulfonamide;

NA{3{2-02 3 -dimethylazetidin- 1 -1-5-(3-((2, 2-diorido-2-thigspiro[ 3. 3 theptan-6-

vijaminopyrimidin-4-ythiarol-d-v -2 fluorophenyl -2 6-difluorobenzenesulfonamide;

Mo 3082412 2-dioxido-2-thiaspiro[ 3.3 theptan-Gvamino bpyrivadine4-y11-2-(2 4,6~

trimethylpiperazin- 1-vDthiazol-4-v11-2-Bunrophenyl -2 S-difluorobenzenssulfonamide;

Mo(3-{2- (3R, 3R)-3, 3 -dimethylmorpholing }-5-{2-(( 2 2-dinxido-2-thiaspire! 3. 3 Theptan-6-yDamino)-

pyrimidin-4-ylthiazol-4-y1)-2-Quorophenyl}-2 6-ditlnorobenzenesulfonarnide;

N-{3-(2-(2R 6R -2 6-dimethyipiperazin-1-v1}-5-(2-{{2, 2-dioxido-I-thiaspire] 3. 3 Theptan-6-

yhamino}-pyrimidin-4-ylithiazol-3-vi}-2-flaorophenyl}-2.8-difluorobenzenesulfonamide;

NA3-(5(2-42 2 -dioxido-2-thiaspiro[3. 3 theptan-G-yDamino}pyrimidin-4-y - 2-{ 2R, 68 1-2,4,6-

wrimethylpiperazin- Loythiazobdayl}-2-fuorophenyl}-2 o-diffucrobenzenesul fonamide;

Ne{3-(2-{( 2R 6 R }-4-(3 3-difluorocyelobutyl -2 6~dimethvipiperazin. Ly -8 2-{{2,2-dicxido-2-
thiaspiro] 3 3Theptan-S-yJamins b-pycimidin-4-yHihiazob4-v13-2-flusrophenyl -2, 6~-difluore-

benzenssulfornamide;

NA{3-(2-{{28,68)-2 6-dimethylpiperazin- Ly -84 2-((2, 2-dioxide-2-thiaspiro[3. 3 theptan-6-

vijaminopyamidin-d-yhithiazol-4-v1)-2-flucrophenyh)-2.6-diftoorobenzenesulfonamide;

NA3-(5-(2-((2 2-dioxado-2-thiaspire[ 3 3 Ttheptan-G-vhamino -pyrimndin-4-p-2-{28,65)-2 4,6~

teimethylpiperazin- 1w hthiszol-4-y 112 fluoropbeny B2 6-difluorsbenzenssulfonamds;

NA3-(3-({28,65-4-(3 3-diffuorocyclobutyl)-2 S-dimethvipiperazin- LvD-5-(2-0(2 2-dioxido-2-
thiaspiro] 3.3 theptan-6-vljamine}-pyrimidin-d-yihiazol-4-y1-2-fluorophenyl 3-2,6-diftucro-

benzenesulfonamide;

N-(3402-02 S-dimethylpyrrolidin- 1 -y 35 24((2 2 -dioxido-2-thiaspiva{ 3. 3 Theptan-6-

yijamino)pyoimidin-d-ylithiazold-v}-2-fuorophenyl}-2 s-difluorobenzenesulfonamide;

N-(3-2-2 2-dimethylazetidin- L5022, 2 -dioxido-2-thiaspive] 3.3 Theptan-G-
viamine lpyeimidin-d-ylithiazol-4-y1}-2-fluorepheny}-2-Huore-6-

{triflucromethylibenzenssulinnamide;

No{3-{502((2 2-dioxido-2-thiaspire[ 3.3 Theptan-&-yDanuno-pyrimidin-d-y1 1 2-({28,68)1-2 4,6~
siimethvlpiperazin-1-yhthigzol-4-yD-3-flucropheny-2-fluoro-6-

{trifluoromethyhbenzenesulfonamide;

NA{3-(3-(2 A-dimethylazetidin- 1152412, 2-dioxido-2-thiaspiro[ 3 3 theptan-6-

yijaminojpyrmidin-4-ythiazel-4-yi-2-fluoropbenyl)-2,6-difloorcbenzenesulionamide;
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N-{3-(2-{{3%,55)-3 S-dimethylmorpholino}-5-{ 2-{(2  2-dioxido-2-thiaspivo[ 3 3theptan-6-
yijaminoipyrimidin-d-yiithiazol-4-y1 - 2-fluorophenyl}-2-fluore-o-

{trifluoromethylibenzenesalfonamide;

NA3{ 22 2odimethylasetidin- Ly -5 241 R 58,6013, 3-dioxido-3-thiabicyelo] 3.1 Othexan-6-

yilaminoipyrisudin-4-vighiazol-4-y-2-thuoropheny!)-2, o-diflucrobenzenesulfonamide;

MNo{3-{2-({353,55}-3, 5-dimethvimorpholing - 5-{2-{{ 1R 55,6¢)-3,3-dioxido-3-
thiabicyclol3. [ 0Jhexan-S-yDamineipyrinddin-d-yl jthiazol-4-y1}-2-Hoorophenyl}-2 5-

diflucsobenzenesulfonamide,;

No{3-(2-{358,535)-3, S-dimethylmorpholing }- 5 2-{{ (1 R 58,6¢ 13 I-dioxido-3-
thiabicyclof 3.1 0thexan-6-yhaminopyrimidin-d-yhithiszol-a-v1)-2-fluoropheny}-2-flucra-6-

{iriflugromethyDbenzenesotfornamide;

' N-{3-(2-(2 2-dimethylazetidin- -y D-3-(2-{{{ 1 R 38 ,65)-3 3-dioxido-3-thiabicyeinld. 1 Olhexan-6-
yijaminojpyrinidin-d-viithiazol-4-vi}-2-fluorophenyl-2-fluoro-6-

{trifluoromethyDbenzenesolfonamide;

N 32402 2-dimethylazetidin--y-54{ 2-({{ 1 R 58,61)-3, 3-dioxido-3-thiabicyclo| 3.1 O thexan-6-
vijaming jpvrinudin-4-vighiazol-4-v1}-2-tuorephenyl-2-Hooro-6-

{riftuoromethyhibenzenesulfonamide;

N-{3-{5-{2-({{ IR, 55 61)-3 3-dioxido-3-thigbicyelo[ 3. 1 Othexan-6-vhaminopyrimidin-4-y[}-2-
({25,682 4, 6-rimeshyipiperazin-1-yDthiazol-4-yl - 2-fluoropheny -2 - flnoro-6-

{ifluoremethyhbenzenesulfonamide; and

N ~{3-(542-((2,2-dioxide ~2~thia§p£m[3 3 }hepmn~5~y'i‘}amim3}«p},’s‘;ﬁn idin-4-y1) ;2~{2 2.4~

trimethylpiperazin-1-ylthiazol-d-y1)-2-flucrophenyi}-2, 6-difhurobensenesulforamide;

or ¥ pharmacsutically acceptable salt thereof.

53 A pharmaceutical composition comprising a compound of any one of claims |
to 52, or a pharmaceutically accepiable salt thereof, and a pharmaceutically acceptable
exeipient,

4. A method of treating cancer in a patient which method comprises
adinistering o the patient in recognized need theveod] a therapeutically effective amount of
a compound of any one of claims 1 o 53, or ¢ pharmaceuntically acceptable salt thereof, ina

pharmaceutical composition of claim §3,
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35, The method of claim 54, wherein the compound of claim 110 33, ora
pharmaceutically acceptable salt thereol, in a pharmeaceutical composition of ¢laim 33 45
administered in combination with at least one other anticancer ageni.

56, The method of claim 54 or 35, wherein the cancer is lung cancer, skin cancer,
bladder cancer, breast cancer, cervical cancer, colerectal cancer, cancer of the sosll intestine,
pasiric cancer, head and

LR e

colon cancer, rectal cancer, cancet of the anus, endometrial cancer
neck cancer, Hver cancer, vvarisn cancer, prostate cancer, testionlar canver, olerine gances,
ssophageal cancer, gall bladder cancer, pancreatic cancer, stomach cancer, thyroud cancer, or

parathyroid cancer,

o
-~
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