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COMPOSITIONS AND METHODS FOR MARING AND USING SMALL MOLECULES
FOR THE TREATMENT OF BEALTH CONDITIONS

CROSS-REFERENCE TO RELATED APPLICATIONS

{6601 This application is a non-provistonal and claims benefit of U.S. Provisional Application No.
63/555767 filed February 20, 2024, US. Provisional Application No. 63/591,709 filed October 19,
2023, and U.S. Provisional Application No, 63/448,964 filed February 28, 2023, the specifications of

which are incorporated herein in their entirety by reference.

FIELD OF THE INVENTION

16002] The present invention features compounds, compositions, and methods for making and using
small molecules for treating health conditions. In some embodiments, the composttions include one
or more novel compounds, tagged compounds, prodrugs, drug conjugates and metabolites, and
intermediary compounds thereof. In other embodiments, the present invention features compounds,
compositions and methods for treating and/or managing, and/or preemptively preventing, and/or
reducing, and/or sigmiticantly decreasing cancers, including but not mited to, Ghioblastoma, cancers
that metastasize to the brain, and other brain cancers. In other embodiments, the compounds,
compositions and methods relate to treating cancers, including, but not limited to, one or more of
brain cancer, breast cancer, skin cancer, metastatic cancer, pancreatic cancer, lung cancer, kidney
cancer, liver cancer, bladder cancer, bone sarcoma, ovarian cancer, rectal cancer, blood cancer,
gastrointestinal cancer, or any combination thereof In further embodiments, the compounds,
compositions, and methods relate to drug screening and other methods for generating novel

compounds.

BACKGROUND OF THE INVERNTION

{6603] Despite advances in oncology treatment, cancer remains a leading cause of death due fo is
high morbidity and mortality. Small molecule therapy can be successful for treatment of some
cancers, however, many have a narrow therapeutic index and are not highly selective causing
unwanted drug toxacity 1n a subject. Poor penctrance inte sanciuary sites {e.g., NS} requires some
small molecules 1o be administered at high concentrations which can further contribute to toxic side
effects. Additionally, many cancers develop drug resistance to some small molecule therapies over
tume resuiting w relapse of the disease. Therefore, a need exisis for creating novel small molecules

for more successiul treatments for cancers and other health conditions.
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BRIEF SUMMARY OF THE INVENTION

{0004] The present invention features compounds, compositions, and methods that allow for making
and using small molecules for the treatment of health conditions. In some embodiments, the present
disclosure provides novel compounds, compositions, and methods for treating cancer or cancers that
metastasize to the brain o a subject in need thereot. In other emboduments, the compounds,
compositions and methods relate to drug screening and other methods for the generation of novel
compounds. Embodiments of the invention are given in the dependent claims. Embodiments of the

present invention can be freely combined with each other if they are not mutually exclusive.

{6605] As will be discussed herein, the compounds, compositions and methods are effective for
crossing the blood brain barner (BBR) and acting as a tubulin-targeting therapy specific for bran
cancer, significantly depolymerizing wubulin to stop cell division and kill cancer cells and resulting

i reduced tomor growth,

16606] Without wishing to limit the invention to any theory or mechanism, it is believed that the
technical feature of the present invention advantageously provides for compounds and compositions
with improved ability to cross the blood brain barrier compared to other known products in the
market where many fail to cross into the brain and others cross the BBB at much Jower success rates
than observed herein. For example, some molecules of the wstant application were designed to bind
to a small cleft on the surface of the tubulin protein, which permits molecules of smaller size and
atfect and provides for tmproved brain penetration and avoidance of efftux pumps that would
otherwise remove these molecules from the brain In addiion, it 18 believed that the present
invention advantageously provides for a highly efficacious and potent treatment for cancer,
inchuding brain cancer {e.g. therapy-resistant glioblastoma) and cancers that metastasize to the brain,
wncluding but not himited to lung cancer, breast cancer and melanoma. None of the presently known

prior art references have the unique inventive technical feature of the present invention.

{6607] Suitable methods and materials for the practice and/or testing of embodiments of the
disclosure are described below. Such methods, materials and examples are tlustrative only and are
not intended to be limiting. Other methods and materials similar or equivalent to those described
herein can be used. For example, conventional methods well known in the art to which the disclosure

pertains are described o various general and more specific references.

{6008] In certain embodiments, the present disclosure provides for compounds for use to freat,
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prevent, or ameliorate a health condition 1 a subject or of use as combination therapies in treating,

reducing onset, or ameliorating a health condition tn a subject o need thereof

{60609] In some embodiments, the present invention features a compound according to formula (I-D):
R Y

{0y N\ Ps
ﬁs"r N N ”"{i S}“Q °
H (1-D)

wherein Rs 1s selected from:

; and

Re 18 an arvl or a beteroaryl, wheretn the aryl and the heteroaryl are each independently
wnsubstitted or are optionally each independently substituted with one or more of an alkyl, alkenyl,
alkyuyi, alkoxyl, alkylsulfo, alkylamino, halogen, thiol, hvdroxyl, nitro, cvano, cveloalkyl,
heterocvelyi, heterocyclic allvl, aryl, hetercaryl, cycloalkoxyl, heterocyclic alkoxvl, cvcloalkylthio,

or heterocychic alkylthio,

16818] In other embodiments, R 1s one of the following:

10611] In certain embodiments, the compound 15 configured to cross the blood brain barrier (BBB)
of a human or non-human subject. In certatn embodiments, the present invention has a central
nervous system multiparameter optimization (CNS MP(O)} score greater than or equal to 4.0, a Papp

score greater than 10, or an efflux ratio of the compound 1s less than 2.0,

{6812] In certain embodiments, the compound 1s effective for treating a health condition, treating a
cancer ¢of metastasis, preventing cancer cells from dividing, tnhibiting twbulin polvmerization,
destabilizing microtubules, arresting cell division in the G2/M phase, cytotoxicity against multiple
cancer cell lines, targeting blood vessels and vasculature of a cancer or tumor, treating non-

-
2
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neoplastic conditions, treating gout, treating familial Mediterranean fever, treating nail fungus,

targeting blood vessels or vasculature, or any combination thereof.

{6813] In certain embodiments, the present invention features a composition comprising a compound
according to formula (1-D3) and one or more of the foliowing: a tag, an nactive moiety or a targeting
motety linked to the compound. In some embodiments, the tag is a fluorescent tag, radioactive tag,
biotin, or any combination thereof In some embodiments, the inactive motety is an ester, carbamate,
aminoacyl ester, or any combination thereof In other embodiments, the targeting moigty is an
antibody, polyethylene glycol (PEG) conjugate, or long chain polymer, peptide sequence, or any

combination thereof

{8814] In some preferred embodiments, the compound i3 RGN6024:

o NN-q
D 2\
A /N
H SN
»,
RGNBG024 ©

{8813] In some embodiments, the present invention features a compound according to formula -0,
O
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wherein K 15 an aryi or a heteroaryl, wherein the aryl and the hetercaryl are each independently
unsubstituted or are optionally independently substituted with one or more groups selected from
atkyl, alkenyl, alkyoyl, alkoxyl, ablkylsulfo, alkylamune, halogen, thiol, hydroxyl, nitro, cyano,
cycloalkyl, heterocyclic alkyl, arvl, heterocyelyl, heteroarvl, cycloalkoxyl, heterocyclic alkoxvi,

5
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cycloalkylthio, and heterocyclic alkylthio.

{0016} In certatn embodiments, the present invention s a compound further comprising a K selected

from the tollowing:
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{6017] In certain embodiments, the compound is configured to cross the blood brain barrier (BBB)
of & human ot non-human suabject. In other embodiments, the compound has a central nervous
system multiparameter optimization (CNS MPQ) score greater than or equal to 4.0, a Papp score

greater than 10, or an efflux ratio of the compound is less than 2.0,

16618] In some embodiments, the present invention features a composition comprising a compound
according to formula (1-D} as disclosed herein. fn other embodiments, the present invention features

a composition comprising a compound according to formula (II-D) as disclosed herein.

{6619] In certain embodiments, the present invention features a compound according to one of the

following compounds, or derivative thereof,
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{6620] In certain embodiments, the present invention is configured to cross the blood brain barner
{BBB) of a human or non-human subject. In certain embodiments, the present invention bas a central
nervous system multiparameter optimization ({CNS MPQ) score greater than or equal to 4.0, a Papp

raY

score greater than 10, or an efflux ratio of the compound is less than 2.0,

10621] In some other embodiments, the present mvention 13 a composition comprising any of the

compounds as disclosed herein,

{B822] Methods of Treatment

16623 In some embodiments, the present invention features a method of preventing, delaying the
onset of, or treating a health condition in a subject in need thereof, the method comprising the steps
of: {a) identifying the subject presenting with the health condition; and (b} administering to the
subject a therapeuntically effective amount of a composition comprising one or more compounds as

disclosed herein or a derivative thereof.

16024] In certain embodiments, the present disclosure provides methods of treating a health
condition in a subject having, having had, suspected of developing, or at risk of developing a health
coudition, the method including administering to the subject a therapeutically effective amount of at

feast one compound disclosed herein.

16625] In some embodiments, the subject is a human or a non-human animal. In other embodiments,

the von-human subject 13 a Hvestock, a companion antmal, a fab amimal, or a zoological, a wild

animal, reptife, fish or bird.

{6026} In some embodiments, the health condition comprises one or more cancers. In certain
embodiments, the health condition can be cancer such as prostate cancer, brain cancer, breast cancer,
skin cancer, metastatic cancer, pancreatic cancer, lung cancer, kidney cancer, liver cancer, bladder
cancer, bone sarcoma, ovarian cancer, rectal cancer, blood cancer, gastrointestinal cancer,
medulloblastoma, or other solid organ, cellular or tissue cancer or any combination thereof. In some
embodiments, the cancer can be Ewing sarcoma. In other embodiments, the cancer can be
melanoma. In some embodiments, the health condition comprises brain cancer or a cancer capable of

10
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metastasizing to the brain. In some embodiments, the cancer 18 glioblastoma, high-grade glioma,
other brain cancer, non-cell lung cancer (NSCLC) before or after metastasizing to the brain, a

vascularized cancer, or any combination thereof.

{6627] In some embodiments, the health condition comprises a non-neoplastic condition. In some
embodiments, the health condition comprises gout, familial Mediterranean fever, or nail fungus In

other embodiments, the health condition comprises vascular disease.

16028] In some erbodimnents, the method further comprises administration of one or more of an
anti-nuicrobial agent, chemotherapeutic agent, other anti-cancer therapy, or antibody or fragment
thereof. In some embodiments, the anti-microbial agent comprises one or more of an anti-viral,
bactericidal agent, anti-fungal, or anti-bacterial agent or other anti-microbial agent. In further
embodiments, the anti-microbial agent can be an anti-bacterial agent (antibioticy such as

doxycycline, tetracycline, or other antibiotics such as a generally applicable antibictic.

{0329] In some embodiments, the chemotherapeutic agent comprises one or more of temozolomide,
iomustine, belzutifan, cisplatin, carboplatin, nedaplatin, triplatin tetranitrate, phenanthriplatin,
picoplatin, satraplatin, Doxorubicin, Melphalan, Roscovitine, Mitomycin C, Hydroxyurea, §-
Fluorcuracil, AraC (cytarabine), 6- mercaptopurine, O-thioguanine, Cisplatin, Ara-C, Etoposide,
Gemeitabine, Bortezomib, Sunitinb, Sorafenib, Sodium Valproate, a HDAC Inhibitor, a DNA
synthesis inhibitor, or Dacarbazive, FLT3 inhibutors, famesyliransferase inhilniors, topoisomerase i

wnhibitors, P-glycoprotein modulators, hypomethylating agents, or a combination thereof

{6030] In some embodiments, the anti-cancer therapy comprises one or more of chemotherapy,
radictherapy, unmunotherapy, and/or surgery. Tn other embodiments, the avti-cancer therapy further
comprises one of more anti-cancer therapeutic ofr treatment, e.g, one or more of chemotherapeutic
agents, radiation therapies, small wolecules, and an immunowodulatory agent. In some
embodiments, anti-cancer therapeutics or treatments can be administered separately from a

compound disclosed herein or a derivative thereof.

{0031} In other embodiments, the anti-microbial agent, a chemotherapeutic agent, other anti-cancer
therapy, or antibody or fragment thereof, is administered before, during or afier the administration of

one or more compounds or compositions as disclosed herein or a denvative thereof.

16632] In some embodimenis, the health condition is cancer, and the one or more anti-cancer
11
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treatments comprises administration of one or more of temozolomide, lomustine, belmutifan, or any
combination thereof before, during or after adnumistering the composition. In other embodiments,
the health condition is NSCLC, and the one or more anti-cancer treatments comprises administration
of one or more of Crizotimb, Osimertinib, or any combination thereof before, during or after

administeting the composition.

[0033] Tn some embodiments, the composition is effective for preventing cancer cells from dividing.
{n some embodiments, the composition is effective for inhibiting tubulin polymerization. In other

embodiments, the composition 18 eftective for destabilizing microtubules.

{0034] In some embodiments, the therapeutically effective amount of the composition 1s determined
based on the disorder treated and the mechanism of delivery. In some embodiments, the
therapeutically effective dose in a human is in the range of 0.5-5 mg/kg twice daily. In other

embodiments, the therapeutically effective dose in a mouse is 1o the range of 1-25 mg/kg.

{B0335] In some embodiments, the route of administration is one or more of intravenous injection,
oral administration, subcutaneous injection, intramuscular injection, intrasternal injection, intrathecal
administration, intratumoral, ntravascular, intracerebral injection, intracisternal,
intracerchroventricular, intranasal or inhalation, parenteral, buccal, enteral, intraperitoneal, inhalable,
infused, intramuscular, ophthalmic, intravitreal, otic, rectal, sublingual, topical, transdermal,
intrapulmonary, intrauterine, vaginal, via ultrasound-mediated blood brain barner disruption,

implantable devices, infusion techniques, or nanoparticle-based delivery.

{6036] In some embodiments, the composition is in the form of a tablet, pill, coated tablet or coated
pill. In some embodiments, the effective dose 1s admunustered to a subject before, during, or after at
feast one compound 15 administered at least once daily, every other day, every third day, twice
weekly, weekly, every other week, twice monthly or monthly, every other month, every six months,

or other suitable dosing regimen.

{6837] In some embodiments, the composition results i an 83% drug resistant glioblastoma (LN-
18} tumor growth reduction in a mouse model versus placebo with oral daily dosing at less than 25%
of a toxic dose. In other embodiments, the compound results in an 86% drug resistant glioblastoma
(LN-18} tumor growth reduction in a mouse model versus Temozolonide (TMZ) with oral daily

dosing at less than 25% of a toxi¢ dose.
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{6038] In other embodiments, methods can further include administering a therapeutically effective
amount of one or more anti-cancer agents or treatments 1o a subject prior to, simultaneously, or after
administering an effective amount of at least one compound or formulation disclosed herein to the
subject. In accordance with these embodiments, the one or more anti-cancer treatments can include
radiation therapy. In some embodiments, the cancer can be brain cancer, and the one or more anti-
cancer agents include adnunistering one or more of temozolomide, lomustine, belzutifan, or any
combination thereot, In other embodiments, the cancer 15 NSCLC, and the one or more anti-cancer
treatments includes administering one or more of Crizotinib, Osimertinib, or a combination thereof

to the subject in addition to a compound or compound-containing formulation disclosed herein,

10039 In certain embodiments, compounds and compositions and methods of use thereof relate to
RONG024, In accordance with these embodiments, compounds and compositions can include, but
are not lnuted to, ROGN6024 and mixtures and pharmaceutical compositions thereof In other
embodiments, methods for treating, reducing onset of, or preventing a health condition in a subject
can include administering a compound or composition or formulation including, but not limited to,
RGN602Z4 10 a pharmaceutically acceptable formulation. In certain embodiments, the health
condition 1s cancer. In some embodiments, the cancer is brain cancer. In some embodiments, a
composttion including, but not limited to RGN6024 can be used in a formulation and adnunistered to

a subject in need thereof, optionally, brain cancer.

{0640} Methods of Use
{0041} In some embodiments, the present invention is a method of modulating abnormal cell
division, the method comprnising the steps of (a) wentifving a cell with abnormal cell division;

and (b) administering the compounds or compositions as disclosed herein or a denvative thereot.

16042} In some embodiments, the present invention is a method of drug screening to identify a
therapentically effective drug candidate to treat & health condition in a subject 11 need thereof, the
method comprising the steps of {(a) identifving an in vitro or in vivo model for a health
condition; (b} administering the drug candidate and RGN6024 to the in vitro or in vivoe model; (¢}
determining efficacy, toxicity, or side effects of the drug candidate and RGN6024; and {d)
comparing the efficacy, toxicity, or side etfects of the drug candidate and RGN6U24 to identify the

therapeutically effective drug candidate.

{0043] In some embodiments, the present invention is a method of detecting a target cell with

13
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abnormal cell division, the method comprising the steps of: (a) identifving a sample comprising the
target cell with abnormal cell division; (b} performing an affinity-based assay using a small molecule
conjugated with a tag to contact the target cell with abnormal cell division with the small molecule
conjugated with the tag; and (¢) determining whether the small molecule conjugated with a tag binds
to the target cell with abnormal cell division. In some embodiments, the small molecule is
RGNG024, or the compounds or compositions as disclosed herein or a derivative thereof. In further
embodiments, the affinity-based assay is an mmmuno-based assay, receptor-based assay, antibody-
based assay, nanoparticle-based assay, chemical assay, optical assay, or kinetic binding assay. In
other embodiments, the affinity-based assay s a gel electrophoresis, enzyme-linked immunosorbent
assay, immunocblot assay, flucrescence intensity assay, fluorescence anisotropy assay, fluorescence
energy transfer assay, surface plasmon resonance {SPR) assav, hght scattering assay, forward
binding assay, dissociation assay, or reverse binding assay. In some embodiments, the affinity-based

assay is a colchicine competitive binding assay.

18844} In some embodiments, the present invention 15 a method of detecting a protein expressed by a
target cell with abnormal cell division, wherein the method comprises the steps of: (a) identifying a
sample comprising the protein expressed by the target cell with abnormal cell division; (b)
performing an affiruty-based assay using a small molecule conjugated with a tag to contact the
protein expressed by the target cell with abnormal cell division with the small molecule conjugated
with the tag; and (¢} determining whether the small molecule conjugated with a tag binds to protein
expressed by the target cell with abnormal cell division. In some embodiments, the small molecule is
RGNGO24, or the compounds or compoesitions as disclosed herein or a derivative thereof. In further
embodiments, the affinity-based assay is an immuno-based assay, receptor-based assay, antibody-
based assay, nanoparticle-based assay, chemical assay, optical assay, or kinetic binding assay. In
other embodiments, the affinity-based assay s a gel electrophoresis, enzyme-tinked immunosorbent
assay, ummunocblot assay, flucrescence intensity assay, fluorescence anisotropy assay, flucrescence
energy transfer assay, surface plasmon resonance {SPR) assay, hght scattering assay, forward
binding assay, dissociation assay, or reverse binding assay. In some embodiments, the affinity-based

assay is a colchicine competitive binding assay.

16845] In some embodiments, the present invention is a method of detecting or isolating a target cell
with abnormal cell division, wherein the method comprises the steps of, {a) wdentitying a sample

comprising the target cell with abnormal cell division; (b} performing an affinity-based pull-down

14



WO 2024/182556 PCT/US2024/017752

assay using a small molecule conjugated with a tag to contact the target cell with abnormal cell
division with the small molecule conjugated with the tag; and (¢} selectively 1solating the target cell
with abnormal cell division. In some embodiments, the small molecule 1 RGNo024, or the

compounds or compositions as disclosed herein or a derivative thereof.

16846] In other embodiments, the method of detecting or isolating a protein expressed by a target
cell with abuormal cell division, wherein the method comprises the steps of: (a) identifying a sample
comprising the protein expressed by the target cell with abnormal cell division; (b) performing an
atfimity-based pull-down assay using a small molecule conjugated with a tag to contact the protein
expressed by the target cell with abnormal cell division with the small molecule conjugated with the
tag, and {¢) selectively isolating the protein expressed by the target cell with abnormal cell
division. In other embodiments, the small molecule is RGN6024, or the compounds or compositions

as disclosed herein or a derivative thereof.

16047] Kits

{6048 In some embodiments, the present invention is a kit for treating a cancer comprising: {(a) a
therapeutically effective dose of any one of the compositions as disclosed herein or a derivative
thereof, (b) at least one container for storing the compositions; and (¢} dosage and administration

instructions.

16049] In certain embodirents, the present disclosure provides kuts for harboring or storing any of
the cormnpounds and/or compositions and for practicing any of the methods disclosed heremn. In some
embodimenis, kite can inchide one ot more compounds disciosed heretn and/or one or more anyone
pharmaceutically acceptable formulations disclosed herein and at least one container. [In some

embodiments, kits disclosed herein can be used to treat or prevent cancer in a subject,

16050] Any feature or combination of features described herern are included within the scope of the
present invention provided that the features included in any such combination are not mumally
inconsistent as will be apparent from the context, this specification, and the knowledge of one of
ordinary skill in the art. Additional advantages and aspects of the present invention are apparent in

the tollowing detatled description and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

{0351] The following drawings form part of the present specification and are tncluded to further

j—
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demonstrate certain embodiments of the present disclosure. Certain embodiments can be better
undersiood by reference to one or more of these drawings m combination with the demiled

description of specific embodiments presented herein,

{0052 FIG. 1 shows an exemplary experiment ilfustrating a chemical reaction equation for synthesis
of 3-methoxy-N-(3-methyl-4-({Z-morpholinopyrimidin-5-yi joxy jphenyljcyclobutane- 1-carboxamide
{Compound B19} 10 sccordance with certain erbodiments of the present disclosure,

{6053} FIG. 2 shows an exemplary experiment ilustrating a chemical reaction equation for synthesis
of J~methoxny-N-{4-{{2-(4-methoxypiperidin- -y Dpyrimdin-5-yDoxy }-3-methylphenyly cyclobutane-
t-carboxamide (Compound B46) in accordance with certain embodiments of the present disclosure.
10054 F1G. 3 shows an exemplary experimerd ilustrating a chemical reaction equation for syrthesis

p

of 3-methoxy -N-{5-({ Z-morpholinopyrimidin-S-yhoxy phiazol-Z vy clobutane-T-carboxamide
{Compound BI120} in accordance with certain embodiments of the present disclosure.

[0053] FIG. 4 shows an exemplary experiment tustratiog a chemical reaction equation for synthesis
of  3-methoxy-N-{5-(4-morpholinophenoxy tthizzol-2-vijcy clobutane-1-carboxamide  {Compound
B121) i accordance with certain embodiments of the present disclosure.

{6086] FIG. 5 shows an exemplary expeniment ilustrating a chemical reaction equation for synthesis
of N-{4-{(2-(3-oxa-8-azabicyclo[3 2. Hoctan-8-yhpyriidin-5-yhoxy 3-3-methyiphenyi}-3-
methoryeyclobutane-1-carboxamide (Compound B72) in accordance with certain embodiments of
the present disclosure.

{B57] FIG. 6 shows an exemplary experiment ilustrating a chemical reaction equation for synthesis
of J-methoxy-N-{3-methyl-4-({Z-morpholinothiazol-3-yhoxy iphenylicyelobutane-carboxamide
{Compound B71} in accordance with certain embodiments of the present disclosure.

16638] F1G. 7 shows an exemplary experiment Hlustrating a chemical reaction equation for synthesis
of Compound 1260 3-Methoxy-N-{3-{{6-morpholinopyridin-3-yhoxy ithiazol-2-ylevelobutane- 1~
carboxamide {Compound B126) tn accordance with certain embodiments of the present disclosure.
{0059] FIG. 8 shows an exemplary experiment tllustrating a chemical reaction equation for synthesis
of 3-methoxy-N-{5-{(2-{piperidin-T-yipyrirmidin-S-yljoxy thiazol-2-yhevclobutane-1- carboxamide
{Compound B122} in accordance with certain ernbodiments of the present disclosure,

10068] F1G. 9 shows an exemplary experiment iltustrating a chemical reachion equation for synthesis
of 3-methoxy-N-{5-{4-{piperidin-1-vijphenoxyjthiazol-Z-ylicyclobutane- 1 -carboxamide {Compound

B125} 10 accordance with certatn embodiments of the present disclosure.
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{061} FIG. 10 shows an exemplary experiment iHustrating a chemical reaction equation for

yothesis  of  N-{S+{{2-(3-oxa-8-azabicyclo]3 2. 1ioctan-8-vlpyrimidin-S-vhjoxy thigzol-2-y1)-3-

v

[€2)

methoryeyclobutane-T-carboxamide (Compound B130} 1o accordance with certain emsbodiments of
the present disclosure.

(0062] FIG. 11 shows an exemplary experiment iHustrating a chemical reaction equation for
synthesis  of  3-methoxy-N-{5-{(2-(piperidin-1-yDpyrimidin-5-yljoxythiazol-2-yDbicyclof1.1.1]
pentane-~1~-carboxamide {Compound B140) in accordance with certain embodiments of the present
disclosure.

10063] FIG. 12A shows an exemplary experiment illustrating a chemical reaction eguation for
synthesis of 3-Methoxy-N-{5-{(2-morpholinopyrimidin-5S~yoxythiazol-2-yhbicyclof 1.1 Tpentane-
I-carboxamide (RGN60Z4) in accordance with certain embodiments of the present disclosure.

{6864] FIG 128 shows proposed metabolic pathways of RGN6024 10 Mouse, Rat, Dog, Monkey
and Human Hepatocytes.

[0068] FIG. 13 shows an exemplary experiment iHustrating a chemical reaction eguation for
synthesis  of  N-{5-{{2-(3-oxa-8-azabicyclo[3 .2 1joctan-8&-ylipyrimidin-S-yhoxyjthiazol-2-yi}-3-
methoxybicyelo[1. 1.1 pentane-1-carboxamide (Compound BI138) i accordance with certain
embodiments of the present disclosure.

10068] F1IG. 14 shows an exemplary experiment ilustrating a chemical reaction equation for
synthesis of N-{(5-{{2-(2-0xa~7~-azaspiro[4 4 nonan-7-ylpyrimidin-3-yhoxyjthiazol-2-y1}-3~
methoxybicyclo{1. 1. 1pentane-1-carboxanude {Compound BI137) in accordance with certan
embodiments of the present disclosure,

18867] FIG. 15 shows an exemplary experiment dlusirating a chemical reaction equation for
synthesis  of  3-methoxy-N-(3-wethyl-4-({2-morpholinopyrimidin-S-yhoxy)pbenyDbicyclof 1. 1.1]
pentane-1-carboxamide {Compound B89} in accordance with certain embodiments of the present
disciosure.

{0068] FIG. 16 shows an exemplary experiment dlusirating a chemical reaction equation for
synithesis of 3-methoxy-N-{5-(4-morpholinophenoxy thiazol-2-yhbicyclo{ 1 1. Ujpentane-1-
carboxamide {Uompound B15S) tn accordance with certain embodiments of the present disclosure,
{6069] FIG. 17 shows an exemplary experiment iHustrating a chemical reaction eguation for
synthesis of N-{4-({2-(3~oxa-8-azabicyclo[3 2 Uoctan-8-vhpyrimdin-S-vhioxy }-3-methyiphenyii-3-
methoxybicyelo[ .1 1]pentane-1-carboxamide {Compound B118) in accordance with certain

embodiments of the present disclosure.
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{0470] FIG. 18 shows an exemplary experiment iHustrating a chemical reaction equation for
synthesis  of  N-{4-((2-{Z-oxa-7-azaspirof4 4 jnonan-7-yhpyrimidin-S-yhoxy 3-3-methylphenyl)-3-
methorybicyelo[1. 1 1pentane-1-carboxamide {(Compound B117} wn accordance with certain
embodiments of the present disclosure

10071 FIG. 19A shows an exemplary expertoeot tlustrating mhibition of twbulin polymenzation
The effects of compounds B130, B144, and B147 at 5 uM concentrations on tubulin polymerization
are shown Colchicing 13 a positive control,

16472] F1G. 198 shows an exemplary experiment ifHustrating inhibition of wbulin polymerization.
The effects of RGN60Z4 at 5 oM concentrations on tubulin polymerization are shown. Colohicine
{COLY s a positive control and PX is pachtaxel.

{073] FIG. 20A shows an exemplary experiment ilustrating inhibition of wbulin polymenzation.
The effects of compound B138 51 0.1, 0.3, 1, and 3 uM concentrations are shown.

16874] F1G 208 shows an exemplary experiment iHustrating inhibition of wbulin polymerization.
The effects of RGN6024 at 0.3, 1, 3, and § uM concentrations ate shown.

{64735] FIG 21 shows fluorescence-based colchicine competitive binding assay with RGINGG24 at 50
uM concentration in accordance with certain embodiments of the present disclosure Mocodazole s
positive control.

10076] F1G. 22 shows NN -ethylene-bis(iodoacetanide) (EBD) competition assay with compound
B138 in MCEF7 cell Hues showing binding of compounds tn colchicing binding stie in accordance
with certain embodiments of the present disclosure. Colchicine 15 a positive control while vinblastine
18 & negative control. 3071 15 an nternal conirol compound.

{8877] FIG. 23 shows an exemplary experiment tustrating concentrations of Compound B138 in
plasma after oral admimstration 0 a rodent model at 30 mg/kg m accordance with certain
embodiments of the present disclosure.

{0078] FIG. 24 shows an exemplary expeniment tllustrating concentrations of RGNG024 in plasma
after oral administration 10 a rodent model at 30 mg/kg v accordance with certain embodiments of
the present disclosure.

{0479] FIG. 25 shows an exemplary experiment dlustrating concentrations of RGN60Z4 w plasma
and brain tissue after oral administration to a rodent model at 30 mg/kg in accordance with certain
embodiments of the present disclosure.

16084] F1G. 26A shows the amount of RGN6024 in plasma, brain and tumor at end of the efficacy

study using a subcutaneous mouse roodel of LN-18 cell line.
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{B08E] FIG. 268 shows the amount of compound Bi55 in plasma, bratn and fumor at end of the
efficacy study.

{8882] FIG 27 shows RGN6O024 in action with visible triumph against resistant fumors. FIG. 27
shows excised turmors from an animal model comparing placebo versus standard of care treatment
Terozolomide (TMZ) versus RGN6024 and illustrating RGN6024’s impact ou turmor growth and
size.

{6083] FIG. 28 shows RGN6024 reaches and permeates ghoblastoma turors in mouse brain fissue.
It shows mean concentration of RGN&024 in plasma, brain and tumor after 7.5 myg/kg oral dosing.
Samples harvested following the last dose of the tumor efficacy study.

{(084] FIG. 29 shows RGN6024 reduces tumor growth by 98% in an intracranial model of
Ghioblastoma. BT-142 tumor (Glioblastoma) was implanted in the brain. RGN6024 versus placebo
was dosed orally at 15 mg/kg twice per day. The bioluminescent signal observed was approximately
proportional to the tumor size. Treated cells show only 2% of the bicluminescence signal observed
in unireaied cells.

{G0O85] FIG. 30 shows body weight as a proxy for health in the intracranial model of Glioblasioma.
Animals maiotained body weight when treated with RGN6024 compared to animals receiving
placebo, which in contrast experienced significant body weight loss and increased tumor signal. The
placebo group shows increased weight loss relative to treated on dosing days 18-21.

{6086] FIG. 31 shows RGN6024 induces G2/M cell cycle arrest compared to control (vehicle only)
and Sabizabulin (clinical stage tubulin-targeting therapy with minimal brain penetrance). RGN6024
prevents brain cancer cells from dividing, pausing them in the G2/M phase. Literature indicates
GZ/M phase cells are more sensitive to radiation therapy.

{0087 F1G. 32 shows prospects for RGNG024 combination therapy. Literature indicates radiation
therapy targets cancer cells during the G2/M stage of cell division which is more sensitive to
radiation therapy. Preliminary results show additive eftects between radiation and RGN6024.

{60&&] FIG. 33 shows RGN6024 demonsirates dose dependent tubulin polymerization inhibition o a
biophysical assay. RGN60247s dose dependent effect on target shows {1} increasing dose results in
increasing twhibition of tubulin polymenzation consistent with binding to twbulin; and (23 RGN6024
{50 uM} achigves the same level of tubulin polymerization inhibition relative to Colchicine {positive
control, S uM).

16089 F1G. 34 shows validation that RGN6024 binds the Colchicine binding site. Colchicine

binding in the Colchicine pocket produces fluorescence. RGN6024 competes with Colchicine at its
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binding pocket as shown by reduced fluorescence. This is consistent with RGN602Z4 targeting the
Colchicine binding site.

10096} FIG. 35 shows western blot target site engagement proof in living cells. RGNo024 prevents
modification by binding in the Colchicine binding site. Modified b-tubulin- N N'-ethylene-
his(iodoacetamide} (EBI) selectively crosslinks f-tubulin at the colchicine-binding site. GADPH
{(loading control). The EBI only lane {negative control} shows f-tubulin is modified in the absence
of drug The EBI + 6024 lane shows RGN6024 reduces [-tubulin modification The EBI +
Colchicine lane {positive control} shows S-tubulin is protected from modification.

{30391} FIG. 36 shows RGN6024 {5uM concentration) is clean against the 44 drug targets with the
most serious adverse drug reactions. No targets have inhibition > 30%. RGNo6024 is suitable for
preclinical testing,

166921 F1G. 37 shows RGIN6024 potency in cancer cell Hines (High Grade Glioma cell lines: BT142,
LN-18, U-87, LN-229, U118, and T98G; and cell lines with the propensity for brain metastasis:
SKMELS, HCCT1806, and NCI-H460).

{6093] FIG. 38 shows RGN6024 has oral availability in mice at a well-tolerated dose. FIG. 38 shows
plasma concentration (ng/mbL} in LV. (3 mg/kg) versus PO (30 mg/kg) over time (8 hours). Half-life
{Tin)hy = 2.64. Peak concentration (Cuax)ng/mLy= 7020, Oral bioavailability greater than 50%
and proximately Cmax ~ 17uM,

{6694] FIG. 39 shows a 5-day maximum tolerated dose study with S-day observation of mice
untreated versus ireated with 10 mg/kg, 30 mg/kg or 100 roglkg of RGN6024, RGN6GZ4™s oral
maximum tolerated dose is between 30 mg/kg and 100 mg/kg. RGN6024 15 water scluble in 30% 2-
Hydroxypropyl-f-cyclodextrin in saline.

{00%5] F1G. 40 shows physiochemical and ADME properties of RGN6024, including key brain
penetrability properties {molecular weight, Log D, MPO score), key oral admunistration properties
{kinetic solubility), and cellular permeability (MDRI-MDCK cells; Papp and efflux ratio}).
RGN6024 exhibits an MPO score > 4.0 predicting good bratn penetration, 1s water soluble in saline
formulations, has significant permeabtility (Papp > 10} leading to better diffusion, and has an efflux
ratio < 2.0, suggesting it ts not a MDR1T pump substrate.

{6096} FIG. 41 shows in vitro ADME properties of RGN6024. RGN6024 exhubits low clearance and
high half-life indicating the potential for good plasma levels in humans, moderate protein binding o
humans, a higher fraction of free drug than mouse data, and no major inhibition of cytochrome P450

isoformms tested.
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{30397} FIG. 42 shows maximal brain penetrance of tubulin-targeting theraptes. RGN6024 has 14x
more drug in the bramn compared to mbulin-targeting therapies ANGI00S, Sabizabulin, Hribulin,
Paclitaxel, and Unesbulin,

10098] F1G. 43 shows RGN6024 plasma and brain profiles in ICR mice with oral dosing at 30 mg/kg
in healthy {un-tumored} mice. The mean compound concentration 1o plasma {ng/mL) and brain
{ng/¢} is compared over time (h). Brain Cmax=8.8 pM.

{6099} FIG. 44 shows RGN6024’s 1n vitro efficacy is comparable to other colchicine-binding site
therapies approved by the FDA or active in human clinical trials and far exceeds the field for brain
penetration.

{180] FIG. 45 shows the safety of FDIA approved and clinical stage colchicine-binding site
therapies including Colchicine and Sabizabulin. Colchicine and Sabizabulin possess sinular affinity
for the tubulin protetn vet vary widely in their safety profiles.

i6191] F1G. 46 shows Colchicine and Sabizabulin side effect profiles. FIG. 46 shows despite the
same mechanism of action and target affinsty, Colchicive and Sabizabulin produce vastly different
side effect profiles.

6102] FiGs. 47A-47C show RGN6024’s reversibility of binding to tubulin protein compared to
Colchicine (high toxicity) and Sabizabulin (low toxicity) as evidenced from increased cellular
viability atter washout. FIG 47A shows less increase in cellular viability after washout of
Colchicine. FIG. 478 shows an increase tn cellular viability after washout of Sabizabulin, FIG 47C
shows an ncrease in cellular viability after washout of RGN6024. RGN6G24s reversibility of
binding to tubulin suggests enhanced safety to humans and resembles the reversibility of binding to
tubulin of Sabizabulin, consistent with low toxicity to humans.

{3103] FIG. 48 shows tumor fuminescence as a marker for tumor size. FIG. 48 shows RGNG0O24
reduces fumor size in an orthotopic mouse model using human GBM cell line BT-142 ysing tumor
luminescence as a marker for tumor size.

{0104} FIG. 49 shows mouse total body weight over days after the start of treatment with RGN6024,
FIG. 49 shows vehicle (no drug) mice lose weight with tumor burden in the brain. Treated mice
{with RGN0024) [ose fess weight compared to vehicle mice.

{0105} FIG. 50 shows RGNGO24 inhibits tumor growth of LN-18 cells in mice. FIG. 50 shows
Temozolonude {aka TMZ, standard of care drug) companson data with RGN6024. Female CB17
SCHD mice bearing LN-18 tumors (n = 8 per group) were dosed QD orally for 15 days with vehicle,

temozolomide (TMZ, 25 mg/kg), and RGN6024 (7.5, 15, and 25 mg/kg).
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{6196] FIG. 51 shows RGNOO24 can be used to treat health conditions such as cancer by targeting
cell cyele elements and can induce cancer cell death. FIG. 51 shows that RGN6024 targets and binds
to tubulin, U-87 celis were plated at a density of 4000 cells/well in black 96-well plates (PhenoPlate,
Perlan Elmer) and grown overmight. These cells were treated with compounds for 24 b, then fixed
with 4% paraformaldehyde for 20 min. The cells were washed with PBS, followed by
permeabilization with FoxP3 perm buffer (BD Biosciences) for 10 min at room temperature. Cells
were incubated with anti-TUBB3 (1:1000; Tujl, STEMCELL Technologies) antibodies overnight,
followed by incubation with secondary antibody for 1 b The nuclear DNA was labeled with
Hoechst. Representative images {40x) were obtained using an automated high content imaging
microscope (Operetta, Perkin Elmer).

{0107] FIG. 52 shows current FDA approved therapies related to tabulin interactions bind to tubulin
in large clefts on the surface of the protein, are too large for efficient brain penetration and are
substrates of efflux pumps, and thus do not penetrate the brain. RGN6OZ4 is smaller than the FDA
approved therapies, can passively cross the blood brain barrier and does not act as an efflux pamp
substrate.

{6108] FIG. 53 shows LN-18 xenograft tumors and brains were excised from the mouse brain cancer
model after dosing of RGNG6024 at two time points: 30 minutes for half the mice and 90 minutes for
the other halt of the mice. The concentration of the target agent in the brain mirrored the
concentration of the target agent in the tumor at both time points. FIG. 55 shows bratn concentration
of RGN6024 at 30 minutes exceeded the amount needed to shrink tumors in animals.

{0109] FIG. 54 shows RGN6024 was tested in a variety of high-grade glioma lines and breast, lung,
and melanoma tumors with a propensity for brain metastasis. A 91 nM median potency was
observed. Comparatively, RGN6024’s brain penetration level s 25 tumes the concentration required

to see an efficacious response in these cancer models in vitro.
DETALLED DESCRIPTION OF THE INVENTION

[0110] TERMS

{0111} Unless otherwise explained, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill i the art to which a disclosed invention
belongs, The singular terms “a,” “an,” and “the” include plural referents unless context clearly
indicates otherwise. Stmilatly, the word “or” is intended to include “and” unless the context clearly

indicates otherwise.
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{6112] The term "comprising” means that other elements can also be present in addition to the
defined elements presented. The use of "comprising” indicates inclusion rather than limitation
Stated another way, the term "comprising” means "including principally, but not necessarily solely”.
Furthermore, varation of the word "comprising”, such as "comprise” and “comprises”, have
correspondingly the same meanings. [o one respect, the technology described berein related to the
herein described compositions, systems, methods, and respective component(s) thereot, as essential

to the invention, yet open to the inclusion of unspecified elements, essential or not ("comprising”).

{6113] In order to faciliate review of the various embodiments of the disclosure, the following

explanations of spectiic terms are provided:

{8114] The term “about,” as used herein, can mean relative to the recited value, e.g., amount, dose

temperature, time, percentage, ete., +10°%, £9%, +8%, £7%, £6%, +5%, #4%, 3%, +2%, or +1%.

10115] As used herein, the terms “B137” or “Compound B137” or “C21” or “Compound €217 can
be used tnterchangeably to refer to the compound according to the following formula: N-(5-((2-(2-
oxa~7-azaspiro[4.4] nonan-7-yDpyrimidin-5-yijoxy) thiazol-2-y1}-3-methoxybicyclo {1.1.1}pentane-

I-carboxamide, and having the structure:

N0

3 A =

s ..

o N“’I'\N
o i
>
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{6116] As used herein, the terms “B1387 or “Compound B138” or “C187 or “Compound C18” can
be used interchangeably to refer to the compound according to the following formula; N-(5-((2-(3-
oxa-§-azabicyclo[3 2 Hoctan-8-yDpyrimidin-5-yDoxy thiazol-2-y13-3 -methoxybicyelo[ 1 1 1 pentane

~1-carboxamide, and having the structure:

16117] As used herein, the terms “RGN6024" or “Compound Bi39” or “B139” can be used
interchangeably to refer to the compound according to the following formula: 3-Methoxy-N-{5-{(2-
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morpholinopyrimidin-3-vDoxy jthiazol-2-yibicyclo{ 1.1 Tpentane-1-carboxamide, and having the

C i —
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RGNGO24

struciure:

{0118] As used herein, the terms “B1417 or “Compound B4 or “C27 or “Compound C27 can be
used interchangeably to refer to the compound according to the formula: 3-methoxy-3-methyl-N-(5-

{(2-morpholinopyrimidin-S~-vhoxythiazol-2-yljeyclobutane~1~carboxamide,  and  having  the

structure:
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{0119] As used herein, the terms “B1427 or “Componnd B142” or “C7” or “Compound C77 can be
used interchangeably to refer to the compound according to the formula: 3-{cyclopropylmethoxy}-N-

{S-{(2-morpholinopynimidin-5-yhoxy fthiazol-2-yljcyclobutane-T-carboxamide, and having the

structure:
R
WL L
o 7 BN
-NH {
> AN

[6120] As used herein, the terms “B144” or “Compound B144” or “C&” or “Compound C6” can be
used interchangeably to refer to the compound according to the formula: 3-isopropoxy-N-{5-((2-

morpholinopytimidin-5~vDoxy ythiazol-2-yleyclobutane-~1~carboxamide, and having the structure:
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{6121] As used herein, the terms “B146” or “Compound 146" or “C3” or “Compound €37 can be
used interchangeably to refer to the compound according to the formula: 3-methoxy-1-methyl-N-(5-
{(2-morpholine  pyrimidin-S-vijoxyjthiazol-2-ylhjoyclobutane-1-carboxamide, and having the

structure:

/E\r e
o N}h— s LN M N /\ﬁ
Y
0
By

{0122] As used herein, the terms “B1337 or “Compound 1857 or “C27" or “Compound C277 or
“C89” or “"Compound C89” can be used interchangeably to refer to the compound according to the
o

formula: 3-methoxy-N-{5-{(4-morpholino  phenoxyithiazol-2-ylibicycle (1.1 1}pentane-1-

carboxamide, and having the structure:

{6123] As used herein, the terms “B156” or “Compound 1567 or “C14” or “Compound C14” can be
used interchangeably to refer to the compound according to the formula: 2-methoxy-N-{5-({2-

N

morpholinopyrimidin-S-ylioxy)thiazol-2-yhcyclopropane-1-carboxamide, and having the structure:

J

{6124] The term “analog,” as used herein, refers to a cherical compound that 1s structurally similar
to another compound (i.e., a so-called “reference” compound) but differs in composition, e.g., in the
replacement of one atom by an atom of a different element, or in the presence of a particular
functional group, or the replacement of one functional group by another functional group, or the
absolute stereochemistry of one or more chiral centers of the reference compound. Accordingly, an
analog 18 a compound that 13 similar or comparable in function and appearance but not 1n structure or

origin 10 a reference compound.
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{6125] The term “1somer,” as used herein, refers to compounds having the same number and kind of
atoms, and hence the same molecular weight, but diffening in respect to the structural arrangement or

configuration of the atoms.

{6126] Unless otherwise stated, structures depicted berein are also meant to include ali isomeric
{e.g., enantiomeric, diastereomeric, and geometric {or conformational}y forms of the structure; for
exarople, the R and § configurations for each asymmetric center, 7 and E double bond isomers, and
Z and E conformational isomers. Therefore, single stereochemical isomers as well as enantiomeric,
diastercomeric, and geometric {or conformational) mixtures of the present compounds are within the
scope of the present tnvention. Unless otherwise stated, all tantomeric forms of the compounds of
the present invention are within the scope of the present mvention. Unless otherwise stated,
structures depicied herein are also meant to include compounds that differ only in the presence of
one or more sotopically enriched atoms. For example, compounds having the present structures
including replacement of hydrogen by deuterium or tritium, or the replacement of a carbon by a PC-
or MC-enriched carbon are within the scope of the present invention. Such compounds are useful, for
example, as analytical tools, as probes in biological assays, or as therapeutic agents in accordance
with the present invention. In certain embodiments, a warhead moiety of a provided compound

comprises one or more deuterium atoms.

{6127] The term “ester,” as used herein, refers to a compound which 1s produced by modifving a
functional group {e.g., bydroxyl, carboxyl, amino or the like group). Examples of an “ester” include
“esters formed with a hydroxyl group” and “esters tormed with a carboxyl group” The torm “ester”
can mean an ester whose ester residue s 4 “conventicnal protecting group” or 2 “protecting group
removable i vivo by a biological method such as hvdrelysis” In some embodiments, the term
“conventional protecting group” can mean a protecting group rersovable by a chemucal method such
as hydrogenciysis, hydrolysis, electrolysis, or photolysis. fn other embodiments, the term “protecting
group removable v vive by a biological method such as hydrolysis” can mean g protecting group
removable iz vivo after administration 1o a subject such as by hydrolysis to produce a free acid or i3

salt.

{0128} The term “salt,” “pharmaceutically acceptable salt,” as used herein, refers to those salts
which are, within the scope of sound medical judgroent, surtable for use in contact with the tissues of

humans and lower animals without undue toxicity, irritation, and allergic response, commensurate

]
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with a reasonabie benefit to risk ratio, and effective for their intended use. A “pharmacologically
acceptable salt” can refer to & salt, which can be formed when a compound herein has an acidic
group such as carboxy! or a basic group such as amino or imino. In some embodiments, a salt of a
compound disclosed herein can be formed with an acidic group, can include, but 15 not limited to
alkali moetal salts such as a sodium salt, potassium salt or lithwum salt, alkaline carth metal salts such
as a calcium salt or magnesium salt, metal salts such as an aluminum salt or iron salt; amine salts,
e.g., morganic salis such as an ammonium salt and orgasic salis such as a t-octylamive salt,

dibenzylamine salt, morpholine salt, glucosamine salt, phenylglycine alkyl ester salt

)
ethylenediamine salt, N-methylglucamine salt, guanidine salt, diethylamine salt, triethylamine salt,
dicyclohexylamine salt, NN'-dibenzylethylenediamine salt, chloroprocaine salf, procaine salt,
diethanolamine salt, N-benzylphenethvlamine salt, piperazine salt tetramethylammonium salt or
tristhydroxymethylaminomethane salt; and amino acid salts such as a glycine salt, lysing salt,
arginine salt, ornithine salt, glutamate or aspartate. In some embodiments, a salt derivative of a
compound disclosed heretn formed with a basic group can include, but i3 not limited to, hydro-
halides such as a hydrofluonide, hydrochloride, hydrobromide or hydroiodide, inorganic acid salts
such as a wmtrate, perchlorate, sulfate or phosphate; lower alkanesulfonates such as a methane
sulfonate, trifluoromethanesulfonate or ethanesulfonate, arylsulfonates such as a benzenesulfonate or
p-toluenesulfonate, organic acid salts such as an acetate, malate, fumarate, succinate, citrate,
ascorbate, tartrate, oxalate or maleate; and amino acid salts such as a glycine salt, lysine salt,
argimine salt, histidine salt, ornithine salt, glutamate or aspartate. In certain embodiments, when a
pharroacologically acceptable salt of a compound disclosed herein remains exposed to the
atmosphere or is recrystatlized, it can absorb water to form a hydrate of use in formulations

disclosed herein.

[0129] The term “active metabolite,” “metabolite)” as used herein, refers to a biomolecule that is
involved in metabolism. The term “metabolite” may also refer to an intermediary or an end product
of a metabolic reaction catalyzed by naturally occurring enzymes in cells. The term “metabolite” is
used to describe a small molecule compound but can also be defined as endogenous compounds such
as amino acids, hipids, sugars and organic acids. In addition to naturally oceurring retabolites,

metabolites can be artificially syothesized for industrial or pharmaceutical use.

{0139] The term “intermediary,” “intermediary compound,” as used herein, refers to a molecular

entity {e.g2. atom, ion, molecule, etc.) that is formed directly or indirectly from a reactant converted
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to a product in a muitistep chemical reaction. A reactive intermediate may be reactive, short-lived,

and high-energy and will typically react further to give a final product.

{6131] The term “tagged compound,” as used herein, refers to a compound tagged or labelled with a
probe to aid in the detection and/or tracking of a biomolecule. Examples of tags may include, but are

not limited to biotin, fluorescent tags, radioisotopes, and hydrophobic tags.

16132] The term “prodrug,” as used herein, refers to a compound that is made more active in vivo
through metabolism of a precursor drug. The compounds and compositions described herein can
exist as prodrugs, as described in, for example, Hydrolysis in Drug and Prodrug Metabolism:
Cheristry, Biochemistry, and Enzymology (Testa, Bernard and Mayer, Joachim M. Wiley-VHCA,
Zunich, Switzerland 2003). Prodrmgs described heretn are structurally modified forms of the
compound that readily undergo chemical changes under physiological conditions to provide the
active compound. Additionally, prodrugs can be converted to the active compound by chemical or

biochemical methods in an ex vivo environment,

{6133] The term “drug conjugate,” as used herein, refers to covalently linking drugs or prodrugs to a
natural or synthetic molecule carrier for a specific application. Conjugation of a drug can be used to
control drug release, target drug delivery, improve drug stability (eg., pharmacokinetics and
pharmacodynamics), enhance drug solubility, and alter toxicity profiles. Drug conjugation can occur
with polymers, proteins, antibodies, etc. Examples of drug conjugates include small molecule drug
conjugates (SMD(’s},  nanoparticles, antibodies, and peptide sequences. SMD(C’s allow for
targeted therapy and are composed of a low molecular weight, high affinity targeting ligand; a

hinker; and a drug paylead.

{0134} The term “alkyl,” as used herein, refers to a saturated aliphatic hydrocarbon group inchuding
Ci-Con straight chain and branched chain groups. Representative examples include, but are not
linmited to, methyl, ethyl, n-propyl, tsopropyl, n-butyl, iscbutyl, tert-butyl, sec-butyl, n-pentyl, 1,1-
dimethyl propyl, 1,2-dimethyl propyl, 2.2-dimethyl propyl, I-ethyl propyl, 2-methylbutyl, 3-
methyibutyl, n-bexyl,  Teethyl-Z-methvlpropyl, 1,1.2-trimethvipropyl, 1, 1-dimethylbutyl, 1,2-
dimethylbutyl, 2.2-dimethylbutyl, 1,3-dimethylbutyl, 2-ethylbutyl, 2-methylpentyl, 3-methyipeniyl,
4-methylpentyl, 23-dimethylbutyl, n-heptyl, Z-methvihexvl, 3-methylbhexyl, 4-methylbexyl, 3-
methythexyl, 2 3-dimethylpentyl, 24-dimethylpentyl, 2,2-dimethylpentyl, 3,3-dimethylpentyl, 2-
ethylpentyl, 3~ethvipentyl, n-octyl, 2,3-dimethylihexyl, 2.4-dimethythexyl, 2,5-dimethylhexyl, 2,2-
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dimethythexyl, 33-dimethylbhexyl, 4 4-dimethylhexyl, 2-ethyihexyl, 3-ethylhexyl, 4-ethylhexvl, 2-
methyl-2-ethylpentyl,  2-methyl-3-ethyipentyl, n-nonyl,  Z-methyi-2-cthythexyl, 2-methyl-3-
ethylhexvl, 2 2-dicthvipentyl, n-decyl, 33-diethylhexyl, 2 2-diethylhexvl, and the isomers of
branched chain thereof. An alkyl group can be a lower alkyl having | to 6 carbon atoms,
Representative examples include, but are not himited to methyl, ethyl, n-propyl, tsopropyl, n-butyl,
isobutyl) tert-butyl, sec-butyl, n-pentyl, 1, 1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimethylpropyl,
t-ethyipropyl,  2-methyibutyl,  J-methylbutyl,  n-hexyl,  l-ethyl-Z-methylpropyl,  1,1,2-
trimethylpropyl, 1 1-dimethylbutyl, 1 2-dimethylbutyl, 22-dimethylbutyl, 1 3-dimethyibuiyl, 2-
ethylbutyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 2,3-dimethylbutyl and etc. The alkyl
group can be substituted or unsubstituted. When substituted, the substituent group(s} can have one or
more groups independently selected from alkyl, alkenyl, alkynyl, alkoxyl, alkyisulfo, alkylamino,
halogen, thiol, hydroxyl, nitro, cvano, cycloalkyl, heterocyclic alkvl, aryl, hetercaryl, cycloalkoxyl,

heterocyclic alkoxyl, cycloalkylthio, heterocyclic alkylthio, carbonyl, carboxy or carboxylic ester.

18135} The term “alkylsulfo,” as used herein, refers to esters of alkane sulfonic acids. The term
“aliylamino,” as used herein, refers to alkyl substitutes attached to an anuno group. Represeniative
examples include phenylalanino, threonine, tryptophano, tyrosine, valino, N*-glutamino, M-

histidino, N*-asparagino, and the like.

{6136] The term “cycloalkyl)” as used herein, refers to saturated and/or partially unsaturated
monocyclic or polyeyclic hydrocarbon group and have 3 to 20 carbon atoms. Representative
examples of monocychic cycloalkyl include, but are not hmited to cyclopropyl, cyclobutyl,
cyclopentyl,  cyclopentenyl,  cyclohexyl,  cyciohexenyl,  cyclohexadienyl,  cycloheptyl,
cycloheptatrienyl, cyclooctyl etc. A polyeyelic cycloalkyl can include the cycloalkyl having Spiro
ring, fused ring, and bridged ring. Representative examples of polyeychic cycloatky! tnclude but not
fimited to bicyclo]l. 1 1]pentyl, bicyclo[2.1 1Thexyl, bicyclo[2.2 Z]octyl. Cycloalkyls herein can be
substituted or unsubstituted. When substituted, the substituent group(s) can be one or more groups
independently selected from of alkyl, alkenyi, alkynyl, alkoxyl, alkyisulfe, alkylamino, halogen,
thiol, hydroxvl, nitro, cyano, cycloalkyl, heterocychic alkyl, aryl, heteroaryl, cycloatkoxyl,
heterocyclic alkoxyl, cycloalkylthio, heterocyclic alkylthic, carbonyl, carboxy or carboxylic ester.
The term “cycloalkyithio,” as used herein refers to a cycioalkyl ring attached to a sulfur group. The
terro “heterocyclic alkyl,” as used herewn, refers to a cycloalkyl group derived from a cycloalkane by

removal of a hydrogen atom from a ring with atoms of at least two different elements as members of

29



WO 2024/182556 PCT/US2024/017752

its ring(s). The term “heterocyclic alkyithio,” as used herewn refers to a cycloalkyl group derved
from a cycloalkane by removal of a hydrogen atom from a ring with a sulfur atom as a member of its
ring(s}. Cycloalkyis, heterocyclic alkyls, and heterocyelic alkylthios herein can be substituted or
unsubstituted. When substituted, the substituent group(s) can be one or more groups independently
selected from of alkyl, alkenyl, alkynyl, alkoxyl, alkyisulfo, alkylamine, halogen, thiol, hydroxyl,
nitro, cyano, cycloalkyl, heterocyclic alkyl, aryl, heteroaryl, cycloalkoxyl, heterocyclic alkoxyl,

cycloalkylthio, heterocychic alkylthio, carbonyl, carboxy or carboxylic ester.

{6137] The term “alkoxyl” as used herein, refers to an alkyl group which is singularly bonded to
oxygen. Representative examples of alkoxyl groups include, but are not Hmited to, methoxyl,
ethoxyl, and the hike. The term “cycloatkoxyl” as used herein, refers to a cycloalkyl group bonded to
an oxvgen. Representative examples of cycloalkoxyl groups include, but are not limited to,

cyclomethoxyl, eycloethoxyl, and the like.

{3138} The term “heterccyclic alkoxyl,” as used herein, refers to a cycloatkoxyl group with atoms of
at least two different elements as members of s nng(s). Cycloalkoxyls and heterocychic alkoxyls
herein can be substituted or unsubstituted. When substituted, the substituent group(s) can be one or
more groups independently selecied froro of alkyl, atkenyl, alkynyl, alkoxyl, alkylsuifo, alkylamino,
halogen, thiol, hydroxyl, nitro, cyvano, cycloalkyl, heterocyclic alkyl, aryl, heteroaryl, cycloatkoxyl,

heterocyelic alkoxyi, cvcloalkylthio, heterocyclic alkylithio, carbonyl, carboxy or carboxylic ester.

{6139 The term “alkenyl” as used herein, refers to a fragment formed from an alkene, 1.¢. double
bond, by the removal of one hydrogen atom from any carbon atom. Representative examples of
alkenyl groups include, but are not limited to, allyl, isopropenyl, oleyl, phytyl, prenyl vinyl, and the
like. The term “alkynyl)” as sued herein, refers to a fragment formed from an alkyne, i.e triiple bood,

by the removal of one hydrogen atom from any carbon atom.

{0140} The term “arvl” as used herein, refers to an organic group derived from an aromatic ring
where one hydrogen atom is removed from the ring. Representative examples of aryl groups are
phenyl, naphthyl, tolyl, xylyl, and the like The term “heteroarvl,” as used herein, refers to an 5-14
membered aryl having 1 to 4 heteroatoms selected from O, 8, and N as ring atoms, the remaining
ring atoms being C. Examples of hetercaryl groups are furan, thiophene, pyridine, pyrrole, N-alkyl
pyrrole, pyrimidine, pyrazine, imidazole, tetrazolyl, and the like. Hetercaryl herein can be fused to
aryl, heterocyclic alkyl or cycloatkyl, wherein the ring connected with parent structure is heteroaryl
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Heteroaryls herein can be substituted or unsubstituted. When substituted, the substituent group(s)
can be one or more groups independently sclected from of alkyl, alkenyl, alkynyl, alkoxyl,
alkylsulfo, alkylamino, halogen, thiol, hydroxyl, nitro, cyano, cycloalkyl, heterccyelic alkyl, aryl,
heteroaryl, cycloalkoxyl, heterocyclic alkoxyl, cycloalkylthio, heterocyclic alkylthio, carbonyl,

carboxy or carboxylic ester,

[0144] The term “hydroxyl,” as used herein, refers to an —OH group. As used herein,
“hydroxyalkyl” refers to -alkyl-OH, wherein alkyl as defined above. As used herein, “hale” or
“halogen” refers to fluoro, chloro, bromo, or 1odo. As used herein, “thiol” refers o an organosulfur
compound according to the form R—SH, where R represents an alkyl or other organic substituent. As
used herein, “carbonyl” refers to —C{=0)—. As used herein, “nitro” refers to —NO2. As used
herein, “cyang” refers to ——(CN. Ags used herein, “aming” refers to —NH2, As used herein,

“carboxy” refers to —C(=0)YJH. As used herein, “carboxylic ester” refers to —C{(=0)0-alky.

18142} The term “heterocyclyl,” as used herein, refers to a univalent group formed by removing a
hydrogen atorn from any ring atom of a heterocyclic compound. Representative examples of
heterocyelyls include non-aromatic moneocyelic, bicyclic, tricyclic, or spirocyclic ring systems
comprising up to 7 atoms in each ring. Heterocyclyls herein can be substituted or unsubstituted.
When substituted, the substituent group(s) can be one or more groups independently selected from of
alkyl, alkenyl alkynyl, alkoxyl, alkylsulfo, alkylamino, halogen, thiol, hydroxyl, nitro, cyano,

cycloalkyl, heterocyclic alkyl, aryl, hetercaryl, cycloalkoxyl, heterocyelic alkoxyl, cycloatkvithio,

heterocvcelic alkylthio, carbonyl, carboxy or carboxylic ester.

{0143} The term “bicyclic,” “bicyclic ring,” as used herein, refers to a polyeyclic molecule featuring
two joined rings with at least two common atoms. Examples of bicyclic rings include fused bieyclic
rings and bridged bicyclic rings. Non-limiting examples of fused bicyclic rings include, but are not
Hmited 1o, bicyclo[4.3 Ononane,  bicyclo]3 3.0Joctane,  bicyclo[4.2 Ojoctane, and
bicyclof3.2 Olheptane. As used herein, the term “bridged bicyclic” or “bridged bicyclic ring” refers
to a molecule featuring two rings that are joined sharing three or more atoms, with two bridgeheads
separated by “bridges” containing at least one atom. Bicyclic compounds containing a bridge are
typically in a rigid formation with little flexibility. Non-limiting examples of bridged bicyclic rings
include, but are not limited to, bicyclo] 1.1 Tpentane, bicyclo[2.1 . 1thexane, bicvelo[2.2 2]octane, 5-

oxaspirof 3. 4Joctane. Bicyclic rings herein can be substituted or unsubstituted. When substituted, the
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substituent group(s} can be one or more groups independently selected from of alkyi, alkenyl,
alkynyl, alkoxyl, alkylsulfo, alkylamino, halogen, thiol, hvdroxyl, nitro, cyano, cycloalkyl,
heterocycelic alkyl, aryl, heteroaryi, cycloalkoxyl, heterocychic alkoxyl, cycloalkylthio, heterocyclic

alkylthio, carbonyl, carboxy or carboxylic ester.

16144] The term “optionally substituted,” as used herein, indicates that a group can be unsubstituted
or can be substituted with one or more substituents as provided heretn or known in the art. As used
herein, "substituted” in reference to a group indicates that a hydrogen atom attached to a member
atom within a group s replaced. It should be understood that the term "substituied” ncludes the
provision that such substitution be m accordance with the permitted valence of the substituted atom
and the substituent and that the substitution results in a stable compound {e.g. one that does not
spontaneously undergo transformation such as by rearrangement, cyclization, or elimination). In
certain embodiments, a single atom can be substituted with more than one substituent as fong as such
substitution 18 in accordance with the permuitted valence of the atom. Suitable substituents are

defined herein for each substituted or optionally substituted group.

16145] The term “health condition,” as used herein, refers to an illness, injury, impairment or

physical or mental condition.

10146] The term “therapeutically effective amount” may refer to an amount that 1s sutficient to
achigve the destred therapeutic result or to have an effect on undesired symptoms but 1s generally
wsufficient to cause adverse side effects. The specific therapeutically effective dose level for any
particular patient will depend upon a variety of factors including the disorder being treated and the
severity of the disorder; the specific composition employed; the age, body weight, general health,
sex and diet of the patient; the time of admimstration; the route of admunisiration; the rate of
excretion of the specific compound emploved; the duration of the treatment; drugs used in
combination or coincidental with the specific compound employed and like factors well known in
the medical arts. For example, it is well within the skill of the art to start doses of a compound at
levels lower than those required to achieve the desired therapeutic effect and to gradually increase
the dosage until the desired effect is achieved. If desired, the effective daily dose can be divided into
multiple doses for purposes of administration. Consequently, single dose compositions can contain
such amoounts or subroultiples thereof to make up the daily dose. The dosage can be adjusted by the

individual physician in the event of any contraindications. Dosage can vary, and can be administered
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in one or more dose adnuinistrations daily, for one or several days, weekly, twice weekly, etc.
Guidance can be found in the literature for appropriate dosages for given classes of pharmaceutical

products.

18147] The exact amount of the composttions required will vary from subject to subject, depending
on the species, age, weight, and general condition of the subject, the severity of the disorder being
treated, the particular composition used, its mode of admnistration avd the hke. Thus, it is not
possible to specify an exact amount for every composition. However, an appropriate amount can be
determined by one of ordinary skill in the art using only routine experimentation given the teachings

herein.

{6148 In some examples, the dosage can be administered to a subject once daily or in divided
dosages throughout a day, depending on a subject's clinical response to the medication, as
determined by methods known in the art. This dosage can be administered to a subject for one day,
one a week, or a number of days, and then stopped if the subject responds immediately, or the
dosage can be administered on a daily basis until a clinical response is noted. A person of skill can
monitor & subject’s chimical response to the adminstration of the composition and administer
additional dosages as needed. It is contemplated that the composition can be administered to a
subject on a daily basis, on an alternating daily basis, on a weekly basis, or at any interval in

betwesn,

{6149] In some examples, 1t may be advantageous to formulate the compositions in dosage umits for
ease of administration and uniformity of dosage. Dosage units refer to physically discrete units
suited as unitary dosages for the subject to be treated, each unit containing a predeternuned quantity

of the compound calculated to produce the desired therapeutic effect.

{0158] The dosage may vary within this range depending upon the dosage form emploved and the
route of admimstration utilized. A dose may be formulated in animal models to achieve a
concentration range that includes the IC30 (1., the concentration of the test compound which
achieves a half-maximal inhibition of symptoms) as determined in cell culture. Such information

may be used to more accurately determine useful doses in humans.

7

{0158] The term “pharmaceutically acceptable)” can refer to compounds, formulations,

compositions, in any dosage form within the scope of sound medical judgment, suitable for use in
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contact with 2 human subject or tissues thereof and as appropriate, in animals without excessive
toxicity, irritation, with reduced side effect or complication as a consumable or for administration

thereof, commensurate with a reasonable benefit/risk ratio.

{6152] The term “individual,” “subject,” “host,” “animal,” and “patient,” as used herein, can be used
interchangeably and refer to any subject or any mammalian regarding diagnosis, treatment,
prophylaxis or therapy as destred; for example, humans {e.g., adults, adolescents, toddlers, senior
adults, children, infants and a fetus), companion animals (e.g., pets, horses), livestock, or other

animals,

EM Y

{0153] The term “treat,” “treating,” and “treatment,” as used herein, can refer to both therapeutic
treatment and prophvlactic or preventative measures, with the objective of preventing, reducing,
slowing down (lessen), inhibiting, or eliminating an undesired physiological change, symptom,

disease, or disorder {e.g., cancer).

{0154} For purposes of this invention, beveficial or desired clinical results include, but are not
linited to, alleviation of symptoms, dimimshment of extent of disease, stabilized {i.e, not
worsening) state of disease, delay or slowing of disease progression, amelioration or palliation of the
disease state, and remission {(whether partial or total), whether detectable or undetectable.
"Treatment” can also mean prolonging survival as compared to expected survival if not receiving
treatment. Those in need of treatment include those already with the condition or disorder as well as
those prone to have the condition or disorder or those in which the condition or disorder 15 to be
prevented or onset delayed. Optionally, the subject or patient may be identified (2.g., diagnosed} as
one suffering from the disease or condition prior to administration of the compositions of the
invention. Subjects at risk for the discase or disorder can be identified by, for example, any or a

combination of appropriate diagnostic or prognostic assays known in the art.

{0155} The term “administration,” as used herein, refers to the act of giving a drug, prodrug, or other
agent, or therapeutic treatment to a subject of 1 vive, in vitro, or ex vivo cells, tissues, and organs.
Exemplary routes of admumnistration to the human body can be through space under the arachnoid
mermbrane of the brain or spinal cord (intrathecal), the eves (ophthalmic), mouth {oral), skin (topical
or transdermal}, nose {(nasal}, lungs {inhalant}, oral mucosa (buccal), ear, rectal, vaginal, by injection

Vs N

{e.g., infravenously, subcutaneously, intratumorally, intraperitoneally, etc ) and the like.
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{6156] The term “co-administration” or “co-administering,” as used herein, refers to administration
of more than one active ingredient at the same time, just prior o, or just after the administration of
one ot more additional therapies. The compounds of the disclosure can be admimstered alone or can
be co-administered to the subject along with another compound or a standard agent known in the art.
Co-administration 1s meant to include stmultaneous or sequential administration of the compounds
individually or in combination. Dosage amounts and intervals can be adjusted individually to
provide levels of the administered compound effective for the particular clinical indication being
treated. This will provide a therapeutic regimen that i1s commensurate with the severity of the

individual's disease state.

{0187} In one example, the compositions of the present invention can be administered by oral
administration ncluding, but not limited to, powders or granules, suspensions or solutions in water
or non-agueous media, pills, lozenges, capsules, sachets, or tablets. Thickeners, flavorings, diluents,
emulsifiers, dispersing aids or binders may be desirable. A person of skill, monitoring a subject's
clinical response, can adjust the frequency of administration and dosage of the medication according

io methods known in the art,

[0158] In another example, the compositions of the present invention can be admivistered
intranasally or admunistration by inhalant. As used herein, “intranasal administration” means
delivery of the compositions inio the nose and nasal passages through one or both of the vares and
can comprise delivery by a spraying mechanism (device} or droplet mechanism (device), or through
acrosolization of the composition, ¢.g., by using a nasal spray, atomizer, dropper, or syringe.
Admimstration of the compositions by inhalant can be through the nose or mouth via delivery by a
spraying or droplet mecharism. As used herein, “an mhaler” can be a spraying device or a droplet
device for delivering the composition 10 the nasal passages and the upper and/or lower respiratory
tracts of a subject. Delivery can also be directly to any area of the respiratory system {e.g., lungs) via
intratracheal mtubation. A person of skill, montoring a subject's clinical response, can adjust the

frequency of administration and dosage of the medication according to methods known in the art.

16159} In ancther example, the compositions of the present invention can be administered by topical
iniranasal administration (ntranasally) or admimstrabion by nhalant. As used herein, “topical
wntranasal administration” means delivery of the compositions into the nose and nasal passages
through one or both of the nares and can comprise delivery by a spraying mechamism (device) or
droplet mechamism (device), or through aerosolization of the composition. Administration of the

3
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composttions by inhalant can be through the nose or mouth via delivery by a spraying or droplet
mechanism. As used herein, “an inhaler” can be a spraying device or a droplet device for delivering
a composition, 1n a pharmaceutically acceptable carrier, to the nasal passages and the upper and/or
lower respiratory tracts of a subject. Delivery can also be directly to any area of the respiratory
system {e.¢., lungs) via intratracheal intubation. The exact amount of the compositions required will
vary from subject to subject, depending on the species, age, weight and general condition of the
subject, the severity of the disorder being treated, the particular composition used, 113 wode of
adnunistration and the like. Thus, 1t is not possible to specify an exact amount for every
composition. However, an appropriate amount can be determined by one of ordinary skill in the art

using only routine experimentation given the teachings herein.

16168] In one example, the compositions of the present invention can be administered by buceal
delivery or by sublingual delivery. As used herein “buccal delivery” may refer to a method of
administration in which the compound is delivered through the mucosal rwembranes lining the
cheeks. In some embodiment, for a buccal delivery the composition is placed between the gum and
the cheek of a patient. As used herein “sublingual delivery” may refer to a method of administration
in which the composition is delivered through the mucosal membrane under the tongue. In some

embodiment, for a sublingual delivery the composition 1s adnunistered under the tongue of a patient.

{6161] In another example, the compositions of the present invention can be administered by
Paventeral administration of the composition, if used, is generally characterized by injection.
Injectables can be prepared in conventional forms, either as liquid solutions or suspensions, solid
forms sustable for solution of suspension in liquid prior to injection, or as emulsions. A revised
approach for parenteral administration involves use of a slow release or sustained release system

such that a constant dosage 1s maintained.

0162] In another example, the compositions of the present 1nvention can be adnimstered o a
subject imtramuscularly, g, by using muscular injections or electroporation. A person of skifl,
monitoring a subject's clinical response, can adjust the frequency of administration and dosage of the

medication according to methods known in the art.

{6163] In one example, the compositions of the present invention can be administered via
pulmonary lavage procedures. As used herein “pulmonary lavage” or “whole lung lavage” 1s a
procedure wherein a double lumen endotracheal tube isolates one lung, into which sufficient saline
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or other pharmaceutically acceptable carrier is instilled fo fill the entire volume of one lung.
Additionally, the pulmonary lavage can be used for delivering a composition in a pharmaceutically
acceptable carrier to the lungs/ Jower respiratory tracts of a subject. The lung undergoing lavage may
be drained and repeatedly filled with fluid, and finally suctioned as many times are necessary. The
procedure 15 repeated on the alternate tung at another time. In some embodiments, admimistration of
the compaosition via pulmonary lavage may be used in patients that are extremely sick and have been

admitted to the wtensive care unit JCU)

0164 In another example, the compositions of the present nvention can be placed or stored 10 a
container, bag, pack, or dispenser together with instructions for administration. For example, the

instructions can include directions for administering the composition to the subject.

{0165] The following patents and applicstions are incorporated herein by reference in their entirety:

No. 63/591,709 filed October 19, 2023; 118, Provisional Application No. 63/448 964 filed February
28, 2023; and PCT/IB2022/062416 filed December 16, 2022,

[6166] All publications, patent applications, patenis, and other references roeuntioned herein are
incorporated by reference in their entivety for all purposes. In case of conflict, the present

specification, mcluding explanations of terms, will control.

{0167} Briefly, the present invention features compounds and compositions for the treatment of
health conditions. In some embodiments, the composttions nclude one or more novel compounds,
tagged compounds, prodrugs, drug conjugates and metabolites and intermediary compounds thereof.
The compounds and compositions heretn are chinically and extraordinarily effective at crossing the
blood brain barrier (BBB} and acting as a twbulin-targeting therapy specific for brain cancer,
significantly depolymerizing tubulin to stop cell division and kill cancer cells and resulting in
reduced tumor growth. Without wishing to limit the invention to any theory or mechanism, it is
believed that the technical feature of the present invention advantageously provides for a highly
efficacious and potent treatment for cancer, including brain cancer and cancers that metastasize to
the brain, including but not limited to lung cancer, breast cancer and melanoma. None of the
presently known prior art references have the unique inventive technical feature of the present

invention.
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{6168] The present invention also includes methods featuring admmistration of the compounds and
compositions herein for treating and/or managing, and/or preemptively preveniing, and/or reducing,
and/or significantly decreasing cancers, including but not limited to, Glioblastoma and other brain
cancers, In some embodiments, the cornpounds, compositions and methods relate to treating cancers,
including, but not hmited to cancers that metastasize fo the brain. In other embodiments, the
compounds, compositions and methods relate to treating cancers, including, but not limited to, one
or more of brain cancer, breast cancer, skin cancer, metastatic cancer, pancreafic cancer, lung cancer,
kidney cancer, liver cancer, bladder cancer, bone sarcoma, ovarian cancer, rectal cancer, blood

cancer, gastrointestinal cancer, medulloblastoma, or any combination thereof,

10169] The present nvention further includes methods for modulating abnormal cell division. In
other embodiments, the present invention relates to methods for isolating, detecting and screening

for novel drogs.

16178] Referring now to FiGs. 1-54, the present invention features compounds, compositions and
methods for making and using small molecules for the treatment of health conditions, including but
not limited to cancer. In some embodiments, the compositions include one or more novel
compounds, tagged compounds, prodrugs, drog conjugates and metabolites and intermediary
compounds thereof. The present invention also features compounds, compositions and methods for
treating and/or managing, and/or preemptively preventing, and/or reducing, and/or significantly
decreasing cancers, including but not limited to, Glicblastoma and other brain cancers. In further
embodiments, the compounds, compositions and methods relate to drug screening and other methods

for the generation of novel compounds.

10171 Tn the following sections, certain exeruplary compositions and rethods are described o
detail certain embodiments of the tnvention. It will be obvious to one skilled in the art that
practicing the certain embodiments does not require the employment of all or even some of the
specific details outlined herein, but rather that concentrations, tumes, and other specific details can be
modified through routine expenimentation. In some cases, well known methods, or components have

not been included in the description.

{6172] Embodiments disclosed herein relate to novel chemical compounds of use to treat or pravent
a health condition. In certain embodiments, chemical compounds disclosed herein can target
wicrotuhules. fn accordance with these embodiments, chemical compounds disclosed heren can
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target and destabilize microtubules. The microtibule destabilizing agenis can be used in treating,
preventing or reducing the risk of onset of a health condition. In certain embodiments, health

condition can include cancer or other health condition.

{6173] Some embodiments disclosed herein concern agents, methods, and processes of use t©
prepare the disclosed compounds and compositions containing at least these compounds disclosed
herein, It 18 understood that combinations, subsets, interactions, agents disclosed herein where
specific reference of each individual and collective combinations and permutation of these
compounds cannot be explicitly disclosed, each 15 contemplated.  Additional embodiments of the

disclosure are described below.

{8174} 1. Compounds
16175] In certain embodiments, the present disclosure provides compounds for use 1o treat, prevent,
or ameliorate a health condition in a subject or of use as cominnation therapies in freating, reducing

onset, or ameliorating a health condition in a subject in need thereof.

{0176} In certain embodiments, the present invention features compounds for use to treat, prevent or
ameliorate a health condition in a subject or of use as combination therapies in treating, reducing

onset, or ameliorating a health condition in a subject in need thereof

{0177} For example, in some embodiments, the present invention features compounds having a
formula as llustrated 1o formula (I-A),

{{An-Bo}-C-[L I -E-L"-Gy (formula I-A)
or analogs, 1somers or pharmaceutically acceptable salts thereof;
wherein;
A s a H, alkyl, atkylearbonyl, carboxyl, carboxylic ester, carboalkoxy, ester, heterocyclic alkyl, aryl,
heteroaryl, halo alkyl, hydrocarbyl, alkenyl, alkynyl, phosphate, acetyl, or combination thereof;
misOori;
BisaF, Q or§, wherein it BisF, thenm = 0;
nis 0, 1, or 2;
jis 0, 1 2 0r 3,
{Cisa3- 4- 5- or 6-membered cyclic or bicyclic moiety, optionally substituted by one or more
heteroatoms or substituents, wherein Cis bonded to A ifnis 0;

L7 s a linker comprising at least one thioester, ester, -CONH-, or -8G:NH-, -NHCO- or any
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combination thereof,

gis0, 1,2, 3ord;

kis0, 1, 2 3or4,

E is a 3-, 4-, 5-, or 6-membered cyclic or bicyclic moiety, optionally substituted by one or more
heteroatoms or substituents, wherein E isbonded to Cif qis &

L7 1s a linker, wherein L™ 18 O, CH,, -S8-, or -C=0;

siefort;

Gis: Ri7

%

A

R23 R14
)\(//f \i{ i
i‘\ i )\ /’W
| P
4 v \‘j
o’ T a

tisOorl;

wherein L” is bonded to a carbon in one of the rings in G 1o place of any one of R17, R1§, R19, R20,
R21, R22, or R23;

wherein T, U, and Vare each a CH or N,

wherein W is a O, S, -CH(R24) or -CH{ORZS), wherein R24 and R2S are each independently
selected from a group consisting of H, a substituted or unsubstituted alkyl, a substituted or
unsubstituted aryl, a substituted or unsubstituted hetercaryl, a substitpied or unsubstituted
heterocyelic, and a substituted or unsubstituted cycloalkyl; and

wherein R17, R18, R19, R20, R21, R22, R2Z3 are each independently selected from the group
consisting of H, ¥, Cl, I, Br, a linear or branched, substituted or unsubstituted alkyl, a substituted or
unsubstituted aryl, a substituted or unsubstituted heteroaryl, and a substituted or unsubstituted

heterocyclic.

{6178] In some preferred embodiments, L.” is bonded to a carbon of G in place of any one of R17,
R22Z, or R23.

{6179} In some embodiments, the present invention also features compounds having a formula as
lustrated in formula (1-B):
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wherein J is any one of the following:

o]
H3C\O \GHS

J¢
D % H;;,C\O/é\@\ CQ : i /?

{6188] In certain embodiments, compounds of the present disclosure can nclude any one of the

compounds provided in Table 1.

10181} TABLE 1: Compounds C1-C17, RGN6024

J N
[
N0
Compound Structure “¥” Group
Ci NN
o 3 TN

’%
~NH Y I N ch/k‘:l/g

o N,;'S SN ;&

)'" | O HiCgy ]

T CH,
Halu

Gy
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CHa
RGNGOZ4 1
;
~Q
{8182] The present invention features compounds according to formula (HI-A):
O
N |
0 \.~.-'A"‘!5-.\, C:;’ "y g RS S Pl G‘
{formula I-A}
wherein K 15 any one of the following:
e
N
~ o ~ N ~
o . N
r"‘:}:/ !E,\f ¢ T,f'\ii;\i F\iN \N’ERN/X r’ﬁz\{» \ﬁ
Y S - N !
NAN}, N/\N’? NJ\N’ - N
! f i } (k {
NN ¥ A #o
! T:f N [N [Q“ /! !’
& W M NTENN R
N , AL ;]
k\/’ N N —‘L\ kli \/’ N\
CHy OH CHs CHs
:Sss E e 1 \35“,"}\\ N
I . ,-“‘_}-L S
\ N /\\\E N PEN E\f -~ \1
K/Q, and ~ A

{0183} In certain embodiments, compounds of the present disclosure can include any one of the

compounds provided in Table 2.
{3184] TABLE 2: Compounds C18-C27, RGN6024
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{6185] The present invention features compounds according to formula (IV-A)

o 0.
Nfg K
\QME‘/&S

wherein K is any one of the following:
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{3186] In certain embodiments, compounds of the present disclosure can include any one of the

compounds provided in Table 3.

{6187} TABLE 3: Compounds C28-38

Compound Structure “K” Group

28 O Oz~ RPN
N N =N
\Q,@)<N,J{ ! 1 A 1‘? e

€29 @j N \0 a JN\ r54“7,,,/»\;;\i
N / 3 N S

N o
o N NN |
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{(3188] The present invention also features compounds according to formula (V-A)
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wherein L is any one of the following:

ya YO R WY
\N O R RO RO
SAN AR SR S St

U, “
T V}Q’Q’x , R ;”Lln a 11 d

b 2

{6189] In certain embodiments, compounds of the present disclosure can nclude any one of the

compounds provided in Table 4.

10190} TABLE 4: Compounds C39-C63, RGN6024

o
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16191] The present invention also features compounds according to formula (VI-A)

o Nf:}
\0@//*&”;.\0@

wherein L is any one of the following:

{formula VI-A)
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{0192] In certain erubodiments, corapounds of the present disclosure can include any one of the

compounds provided in Table 5.

{0193} TABLE 38: Compounds C64-C89

Compeound Structure “L” Group
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{0195} In certain embodiments, compounds of the present disclosure can include any one of the

compounds provided in Table 6.

{6196] TABLE 6: Compounds C90-115

/“\
0 N 9
N
WL N L
O~ E o N
Compound Structure “L” Group
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{0197} In certain embodiments, the present invention features a compound according to any one of

the compounds provided in Table 7. or a derivative thereol
3

{0198} TABLE 7: Compounds C116-C125

Compound

Structure

Cile
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18199] In some embodiments, the present invention is a

ROGNGDZ4, or denvative thereof

HaCogy

compound of composition comprising

=
4
/\5_\

RGN6024

16200] In some embodiments, a compound can include a compound according to formula I-B:
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A-B-C-L7-E-L7-G (formula BB}
wherein:
A 15 a straight chain or branched alkyl, cycloalkyl, or cycloalkyl methyl;
Bisan O or §, wherein B 18 covalently bonded 1o any available atom on A;
C 15 a cycloalkyl or bieyclic alkyl, wherein any available atom on C is covalently bonded to B;
L7 is a thioester, ester, -CONH- or -80O;NH-, -NHCO-, wherein any available atom on L is
covalently bouded to any available atom on C;
E is a thiazole, wherein any available atom on E is covalently bonded to any avatlable atom on L}
L” is a linker selected from a group consisting of a O, CHy, -S-, and -C=0, wherein L” is covalently

bonded to any available atom on E; and

Gis
17
{
R23 Sy Ri8
\ )\ Rig
P
22 ¥
W
Aot
Ret

wherein any available atoro on G is covalently bonded to L7, wherein 1.7 can bond to a carbon of one
of the rings in G in place of any one of R17, R1§, R19, R20, R21, R22, or R23, wherein in any
position not bonded to L7 can rematn as designated,

wherein Tand UisaCHor N;

wherein Visa CH or N;

wherein W is 3 O, §, ~-CH(R24) or -CH(ORZS), whersin R24 and R2ZS are each independently
selected from a group consisting of H, a substituted or unsubstituted alkyl, a substituted or
unsubstituted  aryl, a substituted or uosubstitited hetercaryl, a substituted or unsubstituted
heterocyclic, and a substituted or unsubstituted cycioalkyl; and

wherem R17, R18, R19, R20, R21, R22) R23 are ecach independently selected from the group
consisting of H, ¥, Ci, I, Br, a linear or branched, substituted or unsubstituted alkyl, a substituted or
unsubstituted aryl, a substituted or unsubstituted heteroaryl, and a substituted or unsubstituted

heterocyclic.

{1201] In certain embodiments, compounds of formula (-8B} can include any one of the compounds
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provided in Table &

[0202] Table 8.
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16203] In some embodiments, a compound can include a compound according to formula -8, or a

derivative thereof:

N,

Y

Ry N K \ﬁg

M \
{formula I-B)

wherein X is selected from the group consisting of an O, §, or N(R26}, wherein R26 1s selected from

a group consisting of a H, a substituted or unsubstituted alkvl, a substituted or unsubstituted aryl, a

substituted or unsubstituted heteroaryl;

7 1s selected from the group consisting of ~CH or N

Riis
Rid._

v -
wherein Y 13 selected from a group consisting of an Q, S, -C=0, and halide, wherein if Y s a halide,
R13 is not present;

wherein R13 is selected from the group consisting of H, a linear or branched, substituted or
unsubstituted alkyl, a substituted or unsubstituted aryl, a substituted or vosubstituted beteroaryl, and
a substituted or unsubstituted heterocyelie;

wherein BB 1s a bridged bicyclic moiety,

wherein R14 and R15 are each independently selected from the group consisting of HU F, CL L Br, a
linear or branched, substituted or unsubstituted alkyl, a substituted or unsubstituted aryl, a
substituted or unsubstituied heteroaryl, and a substituted or unsubstituted heterocyelic,

wherein R16 15 4 -CO- or -S0z- and

R21s
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.?1 7
fea Ry Ri8
\ //L\ Ris
Re2 '
W
R21
R20

wherein the O of formula [1-B is covalently bonded to a carbon of one of the rings 10 R2 in place of
any one of R17, RIig RIi9 R20, R21, R22 or R23, wherein in any position not bonded to R2 can
remain as designated,

wherein T and UisaCHor N,

wherein Visa CHor N;

wherein W is an O, 8, -CH(R24) or -CH(OR2S), wherein R24 and R2S are each independently
selected from a group consisting of H, a substituted or unsubstituted alkyl, a substituted or
unsubstituted aryl, a substituted or ussubstituted hetercaryl, a substituted or unsubstituted
heterocyclic, and a substituted or unsubstituted cycloalkyl; and

wherein each one of R17, R18, R19, R20, R21, R22, and R23 are gach independently selected from
the group consisting of H, F, Cl, |, Br, a linear or branched, substituted or unsubstituted alkyl, a
substituted or unsubstituted aryl, a sobstiinted or unsubstituted beteroaryl, and a substituted or

unsubstituted heterocyclic.

16204] In certain embodiments, compounds of formula (H-B) can include any one of the compounds

provided in Table 3.

[6205] Table 9.
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10286} In some embodiments, a compound can include a compound according to formula H-B, or a
derivative thereof!

Rt

Ri2 {formula HH-B)
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wherein the Z of formula TI-B 1s covalently bonded to a carbon of one of the rings 1n R6 in place of

N

any ong of R17, R1§, R19, R20, R21, R22, or R23, wherein 1 any position not bonded to Ro can
remain as designated;

wherein R11, R14, R15, R17, R18 R19, R20, R21, R2Z, and R2Z3 are ¢ach independently selected
from the group consisting of H, F, Cl, I, Br, a linear or branched, substituted or unsubstituted alkyl, a
substituted or unsubstituted aryl, a substituted or unscbstituted hetercaryl, and a substituted or
unsubstituted heterocyclic;

R12 and R13 are each independently selected from the group consisting of H, a linear or branched,
substituted or unsubstituted alkyl, a substituted or unsubstituted aryl, a substituted or unsubstituted
hetercaryl, and a substituted or unsubstituted heterocyclic;

M 1s selected from the group consisting of an O, S, and N{R26}, wherein R26 selected from a group
consisting of H, a substituted or unsubstituted alkyl, a substituted or unsubstituted aryl, a substituted
or unsubstituted beteroaryl;

Q is selected from the group consisting of an O, S, and halide, wherein if Z 15 a halide, R is not
present;

Y is selected from a group consisting of O, §, -C=0, and halide, wherein if Y is a halide, R13 is not
present,

BB 15 a bridged bicyclic motety; and

W is selected from the group consisting of an O, 8, -CH{R24} and -CH(OR23), wherein R24 and
R25 are each dependently selected from a group consisting of H, a substituted or unsubstituted
alkyl, a substituted or unsubstituted aryl, a substituted or unsubstituted heteroaryl, 2 substituted or

unsubstituted heterocyclic, and a substituted or unsubstituted cycloalkyl,

{0207] In certany embodiments, cowpounds of formuola (HI-B) can include any one of the
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compounds provided in Table 16,

[6208] Table 19,
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{0209 In some embodiments, the compound of the present invention may be any one of the

following:
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an analog, an somer, a pharmaceutically acceptable salt, and/or a prodrug thereof, and/or

formulation thereof

wherein Ry 1s selected from:

Ry, s an alkyl, an arvl, and a heteroaryl, wherein the aryl and the beteroary! are each independently
unsubstituted or are optionally independently substitated with one or more groups independently
selected from aliyl, alkenyl, alkynvl, alkoxyl, alkylsulfo, alkylamino, halogen, thiol, hydroxyl, mitro,

cyano, cycloaltbyl, heterccyelvl, heterocyelic atkyl, aryl, heteroarvl, cycloalkoxyl, heterocyelic

-~
Lo
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atkoxvl, cycloatkvithio, and heterocychic alkyithio;
Rais selected from H, CHa, or F; and Ry is selected from Hor F

{1211} In some embodiments, Ky of compounds of formula (1-C) disclosed herein 15 selectad

from:

{6212) In some embodiments, Ry of compounds of formula {(1-C) disclosed herein 15 selected

from:
O-gHy O-cu,
o o fod
i ,and A

{6213} In some embodiments, R of compounds of formula {1-C) disclosed herein 15 selected

from.
g F
,f ¥
! !
4 §
- - o -, -, -H o 8
?é V\\\\, N M\\N N \\\ N gg AN I % §ﬁ \\\ \:“’N T
A M N R e N VA }{
St s B g F Y e e
CHy, &+ Q278 . ATS AT ATs AT AT N
; N NS ; e N - N
Hy ki Ny \«T | \»"\*l’ TNV Noy ¥ [ R Y & }
B i i i ! i ]
] < ?\é - g g t\\ = N N N N‘\ ZEN AT
o N 8 N s < g N
2 bl > B



PCT/US2024/017752

WO 2024/182556

/ b N, ] .~y ™~
o { J { 5 ,N J £ ) ,\ g =
7 gy 2 Py / P z-!
i ‘ e oz -
5 ; ; = ;
- s G / ¢ = Zod P
ey Y = VRS - S &,
a0, e A o P ot N 4
t o prd = by ¢ = N
ks S
5, 4 L — / I
e P e / P
s .. ", o My,
oy —E3 A RN o o
.\/ i / N ; o
A 5 7 ~.7 K
- \ / - g - P -
; ; - 3 j
\ o2 e P 4 ./ ¢ o N et
. ; £gomms y PESN
- /Qw S P 4 R \\ ﬂ ,m\\ \Ni.m,
4 A\,\ Ny ¢ .,,V * =z o=
~. ) p N S
.tL.r- g /..’. lllllll \ /N ----- .\ \nw e J\ o\\:“ﬁ\\\\\
A ) ; = R 4
J e b EE RS et s -
~ g \ = o Lo
o, . (= vwmd o) -
N g3 " e i Y, I
£ o i / Pl
¢y !
~ - “, ) e o 4 !
725
N 2 I MQ ..... N, \\ ./f -
] ’ I "\, \, :
i 4 I'¢ Y { 7 s
. ; P
PZ7aN - S Sty . 7 5, / = o8
K >, ; s p—) o Vi
; -4 7 o M. 4 / N =
WEEA s Rp— / ", ! o, Ny
Py P \ " X ;
z \LW \?,Y 4 9 / \\\ /....f J\..rnkkL
e S J G » S
RS k 4
- / #t p—
SR . o 0, IS -
2 ~e ¢ I o
,V ra \ & Z ~ ‘ \\\ ’
; / N el /
4 b )] ) N 4
gy \, 7 s N\ - v
m. 1 o s 4 Q / \\\\,.)\)
= 53 : 4 oo N. Yo
T U =
.,,\»,...( .\\\ Y / . A\ y { S —_
5 4 / Y "\ \\ . / Po ,N
Y , o R .\
-~ rt,.s(ilunh\\ NE..\\ \N \N //ﬁHH.\
e J e a otend RS W\Sx
] l W k .
o o gt s W,
Fa - e oo ﬁ.,a = , 7 ~
““““ 5 3 N, men U e
P = TN, o f S e TR
Y & W \ Nzt i’ 1y, I Ve 3
) «f. Y w ﬂu J\ﬂx.\ s - Va \ rd L
o A ? YR S
] ) - [Sovee] st \3}:
P ac® N 7
. / o . /nu 4 -
- —3
- / / / . 4
- \iﬁ A < P £ b L
r Y / N “, A 7 5\ Y
¢ y { ; { ; P4 Y
o ,\ ) _ 2 s 2
Ve it o Pl - / =/
\\\\\\\ : . i — —t
R & b A 4 s T 3
", ~, s N 2 N Z, Y,
S 5, 3 v /4 7 "
3 PN PP 7 I = { i
Y, ¢ =z ¢ = = b=d ", h N s
IIIII 4 I A P pe—
= pE---a by N / ) .J...n..n...\\ . ,,.\E\ - past 4
24 ey i in ¥
P ik i Vs ;Y Vi

16214] In some embodiments, R of compounds of formula (I-C) disclosed herein is selected from:
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{0215] Tn some embodiments, a compound of the instant disclosure includes a compound of formula

{I-C}, an analog, an isomer, a pharmaceutically acceptable salt, and/or a prodrug thereof, wherain Ry

18 sefected fromv
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Rz i3 selecied trom H and CHs; and Ry is selected from Hand F

16216] In certain embodiments, compounds of formula (1-C) can have Ri, Ky, Ry and/ior By as
indicated in Table 11, To other ersbodiments, compounds of the present disclosure can include any

one of the compounds provided in Table 11
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{1287} Tabie 11, Compounds B1- B1i8
7
p Oy,
Ri__,ii\N,_ﬁ\ -
i ‘
Compound | R R: Hs Rs | Name
BIi O LN Fooi-H | N{4-((5-chloropyrimidin-2-
i? f ~ FL\EQ,,«:*----} \ é Y yhoxy 3-fluorophenyi}-3-{4-
o (trifluoromethylphenoxyjoyel
obutave-i-carboxamide
B2 F ‘,Nﬁ\\ -CHs | -H | N-{4-((S~chloropyrinudin-2-
‘ ;\g o vhioxy )3 -methylphenyl}-3-(4-
N {trifluoromethyl yphenoxyjeycl
obutane-i-carboxamide
B3 - T ;,,{T:,« N -CH3 {-H | N-{(4-((S-chloropyrimidin-2-
Y /o “““ | E\i\,f,-’f\\ yhoxy l-3~-methyipheny!)-3-(2-
e v {dimethylaminojphenoxyjoycl
J obutane-1-carboxamide
B4 ' ?:é"“K\.} -CH; | -H | 3-{4-fluorophenoxy }-N-(3-
?‘»\//ﬁ I e 1 'v?éﬁ\ g methyl-4-(thiazol-2-vioxy)
tex/ 0 phenyljcyclobutane-i-
carboxamide
BS SR R N CH; | -H | 3-{4-fluorophenoxy }-N-(4~{({5~
B H\) , ----- J ) T\ /{i fluoropyridin-2-yljoxy3-3-
R NTF methylphenyljeyclobutane-1-
carboxamide
B6 G I Ny CHz | -H | N-(4-{(5-cyanopyridin-2-
Fo \\ /j ) L e vhoxy }-3~-methylphenyl)-3-(4-
VA TGN fluorophenoxyjeyclobutane-1-
carboxamide
B A B N\\q SCHs | -H | N-{4-((5-chloropyrimidin-2-
Fo/ H - } " é /_?,5\ yhoxy -3-methyiphenyl)-3-(4-
/0 ST fluorophenoxy jeyclobutane- -
carboxamide
B3 N N N CHy | -H | 3+{2-methoxyphenoxy }-N-(3-
( H’IOH ?{E g methyl-4-(thiazol-2-
B yioxy phenyheyclobutane-1-
A carboxamide

&0
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R,
AL
g 0
By E\g TRy
Compound | Rs R s R Name
BY ) N s N LHs {-H | Ne{4-((S-fluoropyridin-2-
/\QH | Ii : yljoxy)-3-methylpheny!)-3-(2-
{ methoxyphenoxyjeyclobutane
A -1-carboxamide
B10 - o NN -CHs | -H | N-{(4-{{5-cyanopyridin-2-
\/ R\ L ‘ \ A vijoxy }-3-methylphenyl-3-(2-
= ¢ nCN methoxyphenoxy jeyclobutane
P ~1~carboxamide
Bl 4 W N, -CHy | -H N-(4-{{5-chloropynmidin-2-
/ 3 - /r] : 9@ f,}\ yhoxy }-3-methylphenyl)-3-(2-
“‘x/ ° o methoxyphenoxy Jcyclobutane
A ~1-carboxamide
Bi2 A AL LHs [ -H | N{4-((5-fluoropyridin-2-
f >\: ‘( . G,-j‘" h\\ﬁj\y yhoxy }-3-nuethyiphenyl)-3-(4-
- {trifluoromethyl jphenoxyjeycl
obutane- i -carboxamide
B13 NE N -CHa | -H | N-(3-methyl-4-(thiazol-2-
aig yloxy)phenyl)-3-(4-
{triffuoromethyl yphenoxyeyel
obutane-1-carboxamide
B4 B Ny CHs | -H | N-(4-((5-cyanopyridin-2-

FQ\’ N\J\/\“Q k‘f"‘f”‘\c& }?);0}137}3~n1€thylphenﬂ}3~§4~
{trifluoromethylphenoxy)eyct
obutane-1-carboxamide

Bi3 ol N5 CHs | -H | N{4-(benzo[d]thiazol-2-
?‘\{f R j= | -3 P yloxy)-3-methylphenyi)-3-{4-
a0 5T fluorophenoxy jcyclobutane- -
carboxamide
Bio ‘ Y AN CHa L -H | 3-{4-fluorophenoxy }-NV-(3-
g\x\i\‘?‘} o / ..... g\;“\ n'}eﬁfhyimyzl-((’ 4—pheny}thiazoi—2~
= iy vhoxy phenyey clobutane-1-
<8 carboxamide
B17 N s e ?‘»31/\\~ on -CHy | -H | N-(4-((S-cyanothiazol-2-
P /j }23\ S‘/ yhoxy }-3~-methylphenyl}-3-(4-
b0 flnorophenoxyjeyclobutane-1-
carboxamide

&l
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R,
A
I D
By E\g TRy
Compound | Rs R s R Name
Bi8 e N -CHs | -H | N={4-((13 4-thiadiazol-2-
g“{j \:Q\ j o i 3;} yhoxy}-3-methylphenyl}-3-(4-
O b fluorophenoxyjcyclobutane-1-
carboxamide
B19 0N -CHs | -H | 3-Methoxy-N-(3-methyl-4-
~ N e {(2-morphelinopyrimidin-5-
Lo vhoxy jphenvljeyclobutane-1-
carboxamide
B20 ;) . ,fiké'ﬁ”‘.'x/../}\i‘ﬁt CHs [ -H | N-(d-(benzo|d]thiazol-2-
““3“&3 A yloxy)-3-methylphenyi)-3-
methoxycyclobutane-1-
carboxamide
B21 e s\i_F -CHs | -H | 3-{4-flucrophenoxy }-N-(3-
?‘\{f \x ; M} oy methyl-4-((4-(trifluoromethyt)
/0 8» thiazoi-2-yhoxy jphenyl)
cyclobutane-T-carboxamide
B22 g N -CHs | -H | 3-{4-flucrophenoxy }-N-(3-
Fe T a‘k / _____ i “\ ,-,] methyl-4-{pyrazin-2-yloxy}
b0 N phenyljcyclobutane-1-
carboxamide
B23 % N CHz | -H | N-(@~({5-chloropyridin-2-
L _/,__,g\ yhoxy }-3-methylphenyl)-3-
o methoxycyclobutane-1-
carboxamide
B24 ™ R N -CHs | -H | N-{4~((5-chloropyrimidin-2-
j- \ g\g PN yhoxy-3-methylphenyl)-3-
g R methoxyeyclobutane-1-
carboxamide
B2S Ny CHy L -H | N-(4((2-(2-oxa-6-azaspiro
L [3 3]heptan-6-yl)pyrimidin-5-
N \;,_l\,,w\ yhoxy }3-methylpheny!)-3-
[ o] methoxycyclobutane-1-
carboxamide
B26 % N CHs | -H | N-&-{{1 2, 4-thiadiazol-5-y])
Fo/ 0 L } ‘gj N oxy}-3-methylphenyl)-3-(4-
7N g y) ylphenyl)-3-(

fluorophenoxyeyclobutane-1-
carboxamide
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R "‘?‘ K fi . "R
i W 3
Compound | Rs R s R Name
B27 . o NN SCHz | -H | Ne{d-((1,3 4-thiadiazol-2-y])
gi \\ Qu :i 3}} oxy}-3-methylphenyl-3-((6-
i ) fluoropyridin-3-yljoxy)
cyclobutane-1-carboxamide
B28 Ni N -CHs | -H | N-(4-{{5~cyanothiazol-2-y1)

b )~ g oxy }-3-methylpheny!}-3-(4-
methoxyphenoxy joyclobutane
~1~carboxamide

B29 . — N""N SCHs {-H | 3-(4-fluorophenoxy }-N-(3-
Fﬁ/ A /j i P methyl-4-(pyridazin-3-yloxy)
b0 ~ phenvljcyclobutane-1-
carboxamide
B30 e YoMy LHy {-H | 3-methoxy-N-{3-methyl-4-
I \ P {pyridazin-3-yioxy)phenyl)
g - cyclobutane-i-carboxamide
B31 o - N -CHs | -H | N-{4-((1,3,4-thiadiazol-2-y1)
Of; j?\ 0 ----- ] c;{j 3:} oxy)mfimmf;i‘hylph@ﬂyl){&~(4—
= methoxyphenoxyjeyclobutane
-1-carboxamide
B32 s ﬁ U N\\j -CHs | -H iﬁ{(iﬁ:@(ﬁ?@ﬂdmiﬂiﬂxy)
oW L N-(3-methy {pyridin-2
h vioxyjphenyhicyclobutane-1-
carboxamide
B33 N ?“f NULN -CHy | -H | 3-((6-fluoropyridin-3-yijoxy)-
S“\ \ ,J ~~~~~~ U\ #}] N-(3-methyl-4-(pyrazin-2-
w0 L yioxyphenyheyclobutane-1-
carboxamide
B34 - E]“{ f\EE \\> CHs | -H | 3-{{6-fluoropyridin-3-yljoxy)-
?\’; 4 o g N-{3-methyl-4-{thiazol-2-
i vipxyphenyheyclobutane-1-
carboxamide
B3S S Y £}~"‘N‘“N -CHa | -H | 3-t4-methoryphenoxy }-N-(3-
O»/ :\\ 0:' \ P methyl-4-(pyridazin-3-yloxy}

phenvicyclobutane-1-
carboxamide

83
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BN

H

TN

RSl RB

Compound | Rs

s

|2¥]

Name

B36

-CH;z

3-{4-methoxyphenoxy }-N-{3-
methyl-d-(pyrazin-2-yloxy)
phenyiicyclobutane-1-
carboxanude

B37

-CH;

N-(4-{{S-cyanothiazol-2-y1}
oxy }-3-methylphenyl}-3-{{6-
fluoropyridin-3-yloxy)
cyclobutane-1-carboxamide

B38

-CHs

3-(cyclopropylmethoxy -N-{(4-
{(2-(4-methoxypiperidin-1-yi)
pyrimidin-S-yhoxy }3-methyl
phenyijcyclobutane-1-
carboxamide

B39

-CHa

3-isopropoxy-N-(3-methyi-4-
{{2-morpholinopyrimidin-5-
vhoxy jphenyley clobutane-1-
carboxamide

B406

-CHs

N-(4-{({2-{7-0oxa-2-azaspiro

{3 5 lwonan-2-yDpyrimidin-S-
yhoxy p3-methylphenyl)-3-
isopropoxycyciobutane-i-
carboxamide

B41

-CH;

3-1Sopropox y=No{4-{{2-{4-
methoxypiperidin- -y}
pyrinidin-5S-yijoxy}-3-methyl
phenvicyclobutane-1-
carboxamide

B42

~CH;

3-(benzyloxy }-N-(3-methyl-4-
{thiazol-Z-yloxyphenyl}
cyclobutane-1-carboxamide

-CH;

N-{4-((S+luoropyndin-2-yi}
oxy}-3-methylphenyl}-3-
methoxyeyelobutane-1-

carboxamide

&4
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§

NN

R T

Compound | Rs R s R Name
B4 ) KL CH; | -H | N-{4~({5-cyancpyridin-2-yi}
\ L L oxy-3-methylphenyl}-3-
~g ~TCN methoxycyclobutane-1-
carboxamide
B45 L N -CHs | -H | 3-methoxy-N-(3-methyl-4-
‘ H\ D (pyridin-2-yloxy)pheny!)
- cyclobutane-1-carboxamide
B4a R -CH; | -H | 3-methoxy-N-{4-{(2-{4-
S methoxypiperidin-1-y1)
o o pyrimaidin-5S-yhoxy }-3-methyl
| phenvljcyclobutane-1-
carboxamide
B47 - ey -CHs | -H | 3-{cyclopropylmethoxy)-N-(3-
- Q/E""“E S N YR methyl-4-((2-morpholino
j/ E\,,é pyrimidin-5-yijoxy jphenyl)
| cyclobutane-T-carboxamide
B48 i e CHa | -H | N-{(4((2-(T-oxa~2-azaspiro
—~ @/ - ;sg”"i\g\g»*\\ R {3 5lnonan-2-ypyrimidin-5-
7 U yhoxy)-3-methylphenyi)-3-
0 {cyclopropyimethoxy jeyclobu
tane- 1 -carboxamide
B49 Ny CHs | -H | N-(4-((1 2, 4-thiadiazol-5-y])
g oxy-3-methylphenyl}-3-
methoxycyclobutane-1-
carboxamide
BSO NE Ny CHs | -H | 3-methoxy-N-(3-methyi-4-
}f 3‘/ {thiazol-2-yloxy)phenyl)
cyclobutane-t-carboxamide
BS1 NCAPR LI -CHs i -H | 3-methoxy-N-(3-methyl-4-
c H F,/.] {pyrazin-2-yloxy Jphenyl)
N cyclobutane-T-carboxamide
Bs2 e CHs | -H | N4-(2(T-oxa-2-azaspiro

{3 Slnonan-2-vhpyrimidin-5-
yhoxy }-3-methylphenyl)-3-
methoxycyclobutane-1-
carboxamide

>x
Lo
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R,
A
I D
By E\g D
Compound | Rs R s R Name
BS3 e NN, -CH; | -H | 3-(4-fluorophenoxy)-N-(3-
9«(/’7 \Eé\ j ‘*{EL Q"‘ methyl-4-(oxazol-2-yloxy)
/O phenyljcyclobutane-i-
carboxanude
BS54 N A ?}?’\ -CHa | -H | 3+((6-fluoropyridin-3-yijoxy)-
F“f f{}ﬂ }{:\@}/ N-(3-methyl-4-(oxazol-2-
= vioxy yphenyljevclobutane-1-
carboxamide
BS5 / -CHy | -H N-(4-{{(4,5-dimethylthiazol-2-
N{ \\_m yhoxy }-3-methylphenyl)-3-
a1 methoxycyclobutane-1-
carboxamide
B56 - TR iF CHz { -H | 3-methoxy-N-(3-methyi-4-{(5-
/ (zji\__ s}ﬁ? ¥ {irifluoromethythiazol-2-
=0 h yiioxy)phenyljoyclobutane-1-
carhoxamide
BS7 ?i"’?'\\:m N SCHa | -H | N-{4-{((S-cyanothiazol-2-y1)

% ‘)w\g" oxy )-3-methylphenyl}-3-
methoxycyclobutane-1-
carboxamide

B38 g -CHs | -H 3-methoxy-N-(3-methyi-4-(2-

LT E . _,_f morpholimoethoxy jphenyhjeye

T lobutane-1-carboxamide

B39 N T SCHg | -H | 3emethoxy-N-(3-methyi-4-(4-
| (\J\ o~ morpholinophenoxy phenylic
. N g} yelobutane-1-carboxamide
B&O Xy -CHz | -H 3-methoxy-N-(3-methyl-4-{{(2-
N/}“:\\ {2-morpholinoethoxy}
,g,\ pyrumidin-S-yloxy jpheoyl)
O cyclobutane-i-carboxamide
\ AT
A

&6
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.»j' oY »j'g\ ST
R-{, E\é N

Compound | Rs

s

|2¥]

Name

B6i

S,

-CH;z

3-{4-fluorophenoxy }-N-(3-
methyl-4-((2-morpholino
pyrimidin-S-yijoxyjphenyl)
cyclobutane-1-carboxamide

B6&2

-CH;

3-methoxy-N-(4-{(2-(3-
methoxypyrrolidin-1-yi)
pyrimidin-5-yhoxy }-3-methyl
phenvheyclobutang-1-
carboxaride

B63

3-moethony-N-(3-methyi-4-({5-
morpholinopynidin-2-yijoxy}
phenyijcyclobutane-1-
carboxamide

-CHa

3-methoxy-N-(3-ruethyl-4-{{2-
{piperidin-1-yipyrimidin-5-
vhoxy jphenyley clobutane-1-
carboxamide

B6S

-CHs

3-methoxy-N-(3-methyi-4-({5-
motpholinopyrazin-2-yioxy)
phenvljcyclobutane-i-
carboxamide

B66

3-moethony-N-(4-({5-(4-
methoxypiperidin- -y}
pyrazin-2-yhoxy)-3-ruethyl
phenviicyclobutane-1-
carboxamide

Be&7

-CHs

3-(4-fluorophenoxy V-3~
methyl-4-{pynmidin-3-yioxy)
phenvijcyclobutane-1-
carboxamide

Bo6S

~CH;

3-(2-methoxyphenoxy }-N-(3-
methyl-4-(pyrimidin-S-yioxy)
phenyljcyclobutave-1-
carboxamide

&7
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Compound | Rs

s

|2¥]

Name

Bo6G

-CH;z

3-methoxy-N-{(4-((5-methoxy
pyrimidin-2-yhoxy }-3-methyl
phenyljcyclobutane-i-
carboxanude

B7G

-CH;

N-{4-({5-(3-oxa-§-azabicyclo
[3.2 1joctan-B-yl)pyrazin-2-
yhoxy }-3-methylphenyl)-3-
methoxycyclobutane-1-
carboxaride

3-Methoxy-N-(3-methyl-4-
{{Z-morphohinothiazol-S-yl}
oxy )phenyleyclobutanecarbo
xamide

-CHa

N-{4-{(2~(3-oxa-8-azabicyclo
[3.2 lioctan-8-yhpyrimidin-S-
yhoxy }-3-methylphenyl)-3-
methoxycyclobutane-1-
carboxamide

-CH;

-CHs

3-{4-fluorophenoxy }-N-(4-
methoxy-3-methylphenyl}
cyclobutane-1-carboxamide

N-A{4-((2-(2-0oxa-T-azaspiro
14 41nopan-7-yhpyrinidin-5-
vhoxy)-3-methylphenyl}-3-
methoxyeyclobutane-1-
carboxamide

%)
-
|4

55

-CHs

N-(4-{{Z-{1,4-oxazepan-4-
yvhpyrimidin-S-yhoxy}-3-
methyiphenyl}-3-methoxy
cyclobutane-1-carboxamide

~CH;

N-(4-{4-(2-oxa-T-azaspiro

[4 4]nonan-7-yiphenoxy)-3-
methylphenyl)}-3-roethoxy
cyclobutane-1-carboxamide

88
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Compound | Rs R s R Name
w77 e e CH3 | -H | 3-methoxy-N-{3-methyi-4-({2-
Rl ] {4-{trifluoromethoxy)
~g ) i piperidin-1-yhpyrimidin-5-
F yhoxy phenyhcy clobutane-1-
carboxamide
B78 Sy 7N SCH; | -H | N-(4-{{2-(4-isopropoxy
- Nﬁl‘?’ \ piperidin-I-yDpyrimidin-5-
e yiyoxy }-3-methylphenyl)-3-
- methoxyeyelobutane-1-
carboxamide
B79 ‘;g’“*l CHs | -H | Ne(44(5-(2-oxa-T-azaspiro
“a N [4 4Jnonan-7-y)pyrazin-2-
\ yijoxy }-3-methylpheny!}-3-
e methoxycyclobutane-1-
carboxamide
B8O Ry Y SCHs [ -H | 3-methoxy-NV-(3-methyi-4-{(2-
NN . g
\N morpholinopyrimidin-4-yi)
8 oxyyphenyl jeyclobutane-1-
o7 carboxamide
B31 4 e CHs 1 -H | N4-((2-((1R58)-3-oxa-8-
N H azabicyclo[3.2.1]octan-8-
\?j yhpyrimidin-4-yDoxy)-3-
oy methyiphenyl}-3-methoxy
cyclobutane-1-carboxamide
B&2 ] Wy CH3 E-H | N-(4-((2-(2-0xa-T-azaspiro
N"g'm [4.4Tnonan-7-yhpyrimidin-4-
(3 yhoxy 3-methylphenyl)-3-
Q \ methoxycyclobutane-1-
i carboxamide
B33 "L“\ N -CHy | -F | N-(3-fluoro-S-methyl-4-((2-
- N {piperidin-1-yljpyrimuidin-5-
Lo yvhoxy jphenyl}-3-methoxy
cyciobutane-1-carboxamide
B&4 A LCHz | -F N-(3-flnoro-S-methyl-4-{{2-
NN

motpholinopyrimidin-3-
yhoxy iphenvi-3-methoxy
cyciobutane-1-carboxamide

34
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Compound | Rs R s R Name
B 0 %7 B -CHz | -F N-{4{(2-(T-oxa-2-azaspiro
* e, I3 Sinonan-2-yhpyrimidin-3-
~g - **ﬂ\\ yhioxy)-3-fluoro-S-methyl
~0 phenyl-3-methoxycyclo
butane-1-carboxamide
B&6 Ry L S e CHs §-F | N-G-fluoro-3-methyl-4-{(5-
5( . [ N0 morpholinothiazol-2-vHoxy)
g e vl)
phenvl)-3-methoxyeycio
butane-1-carboxaride
B87 Ay W CH; | -H | 3-methoxy-3-methyl-N-(3-
* ...... I ";s; ~ VRN methyl-4-((2-morpholino
~g\ Lo pyrimidin-S-yljoxy yphenyl)
cyclobutane-t-carboxamide
B38 i R -CHs | -H | 3-methoxy-1-methyl-N-(3-
TOH, E;\';g;"f"i\@@f\? methyl-4-{{2-morpholino
g Lo pyrimtdin-S-yhoxy jphenyl)
cyclobutane-1-carboxamide
B&9 o S -CHy | -H | 3-Methoxy-N-(3-methyl-4-
gf ‘ N N-’-"":\ 8 {(2-morpholinopyrimidin-S-
g Lo yhoxyphenylibicyclo[1.1.11p
entane- 1 -catboxamide
B¢ L e -Ho o -F N-(3-fluoro-4-({Z-morpholino
}f:m :‘:'~N"—""i*»Nf"\'\: pyrimidin-S-yljoxy jphenyi}-3-
g N methoxybicyclo[1.1 Hpentane
-1-carboxamide
Bo1 7’(4 N\}' N’! ““““ \ -CHs | -H 3-methoxy-N-(3-methyi-4-{{2-
/{M ,‘*L Sﬁw \w_‘,«ﬁ morpholinothiazol-5-yHoxy)
0 T phenvhibicyelof1.1.1 pentane-
1-carboxamide
B9 N ?\EE'”\\\> CHy i -H | 4-methoxy-N-(3-methyl-4-
N /\ g’ {thiazol-2-yloxy)phenyl)
Rt cyciohexane-1-carboxamide
B93 ‘;_Ss;,./ g LCH; L -H 3 3-difluoro-N-(4-({2-{4~
N N methoxypiperidin-{-yl)
N i\f \ pyrimidin-5-yHoxy }-3-methyl
Sy phenylcyclobutane-1-
carboxamide

90
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Bo4 oy CH3 | -H | 3,3-difluoro-N-(3-methyl-4-
L ,,,i\ o {{Z-morpholivopyrimidin-5-
N N ) viioxy phenyleyclobutane-1-
O carboxamide
B9S N Ny -CHz | -H | 4-methoxy-N-(3-methyl-4-({2-
A J] L Ao morpholinopyrimidin-3-y!}
i N 5\5 oxy yphenylibicyelof[2.2 2jocta
-0 ne-1-carboxamide
B96 PN 5 \;g;/ S -CHs | -H 4-methoxy-N-{4-{(2-(4-
1% {T P N methoxypiperidin-1-y1)
g N <5\f’ \ pyrimidin-S-yljoxy -3-methyl
S gy phenyibicyclof2.2 2joctane-
L-carboxamide
B97 N Y N B -CHa | -H | 4-methoxy-N-{4-((2-{4~
o ] f\ B methoxypiperidin-1-yl)
R el N ??5 \\ pyrimidin-S-yhoxy }-3-methyl
A
S ey phenyljcyclohexane-1-
carboxamide
Bo% :,,,-f‘“\}ﬁ%?’_‘ P N CHz | -H | N-(B-methyl-4-((2-morpholino
Lo L PN pyrimidin-S-yloxy phenyl)
o N N ) tetrahydro-2H-pyran-3-
O carboxamide
B99 N ps Ry LCHy | -H | N-(3-methyl-4-{(2-
{}\/J [\ foi\'i‘é/\\ mprphohnopyrmndzﬂn5~ |
. vijoxy phenyiitetrabydro-24-
8 pyran-4-carboxamide
B100 v N -CH; -H | T-methoxy-N-(G-methyi-4-((2-
\"Q/X\\-.‘.‘, ;QALS}} '''' N\\ ________ o morpholinothiazol-S-yijoxy)
phenyicyclopropane-i-
carboxamide
B101 . ‘:;7 \é;\;s{"’;\‘"?\ﬁ CHz -H | L-methoxy-N-(3-methyi-4-((2-
s P {piperidin-1-yDpyrimidin-5-
N N b yhoxry jpheoyheyclopropane-
S 1-carboxamide

91
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B102 \Vi ey CH; | -H | 1-methoxy-N-{3-methyi-4-((2-
ST L Ao morpholinopyrimidin-5-yi)
N i\i ;} oxy yphenylicyclopropane-1-
e carboxanude
B103 _ Yf ‘\(‘;S{‘.'/!JQ"N -CHa | -H {-methoxy-N-(4-{(2-(4-
o7 R \ G}\ Ny methoxypiperidin-1-yl)
N ?‘E‘E 1 pyrimidin-3-yijoxy }-3-methyl
o Ny phenvieyclopropane-1-
carboxaride
B104 NS Ly CHs | -H | N{4+{(2-(3-oxa-8-azabicyclo
oW {5\ PN [3.2 1loctan-8-yhpyrimidin-5-
N i\i j} 1 vhoxy )-3-methylphenyl}-1-
N methoxycyclopropane-1-
carboxamide
B105S "';'(}"‘ RPN N -CH3 {-H | N-(4-{{5-(3-0xa-8-azabicyclo
M T . ) .
0" F Nw{;j\ e [3.2 Tjoctan-8-yhpyrazin-2-
) N S yhoxyp-3-methylphenyi)-1-
<O methoxycyclopropane-1-
carboxamide
B106 Vi RN CHs | -H | 1-methoxy-N-(3-methyi-4-{4-
o f {\ X/?L . morpholinophenoxy jphenyl e
v N ;} yclopropane-1-carboxamide
B107 Fo o™ Ty -CHz | -H | 1-{4-fluorophenoxy }-V-(3-
\[ ,ﬂ\ T‘;’" [\ 2o methyl-4-{(Z-morpholino
T N & b pyrintdin-S-yijoxy jphenyl)
O cyclopropane- i -carboxamide
B108 Foos - oy CHy f-H | 1-(4-fluorophenoxy }-N-(3-
L\;,IL \}(/; \N '/;'E\N"A\" meihy%-4.~(.{2-(piperiaiij1-'i~ ..
" yvhpyrimidin-S-yoxyjphenyi}
S cyclopropane-i-~carboxamide
B109 ENPE N N LHz | -H | N-(4-((5-chloropyridin-2-y1}
L\\ rﬂ\ pray L Y oxy }-3-methylphenyl}-2-(4-
MRS ¥ I fluorophenoxy Jeyclopropane-
1-carboxamide
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Compound | Rs R s R Name
B1i0 B ™ v N CHy | -H | N={4-((S-chloropyrimidin-2-
L\\ J\ | g; ) /f\ , yhoxy }-3-roethylphenyl)-2-(4-
T G fluorophenoxy Jeyclopropane-
I-carboxamide
Bll1 NN N -CHs | -H | 2-(4-fluoraphenoxy }-N-(3-
L\ J]\ }}L S'/ methyl-4-{thiazol-Z-yioxy)
= ) phenyljcyclopropane-i -
carboxamide
B112 Fos™ N CHy L -H | 2-(4-fluorophenoxy }-N-(3-
\L\ U\ ;g methyl-4-(pyrimidin-2-yloxy)
e e phenyl)eyclopropane-1-
carboxamide
B113 _.({i\ ; N -CH; { -H | 2-methoxy-N-(3-methyi-4-((2-
ot %”'\S/“*E\g \‘\ {piperidin-T-yithiazol-5-y1)
s oxy Jphenyljcyciopropane-i-
carhoxamide
Bli4 ] A A . -CHy | -H | 2-methoxy-N-(3-methyl-4-{(2-
~o7 "7:*\3,«"‘ N 3 morpholinothiazol-5-yi)
‘\\_,,.--0 oxy jphenyleyclopropane-1-
carboxamide
B115 A ey CHy | -H | 2-methoxy-N-(3-methyi-4-((2-
\{3/ K L A morpholinopyrimidin-S-yi)
N N \Eb oxyphenyl jeyclopropane-1-
O carboxamide
B1i6 .{{}\S ey CH; | -H | 2-methoxy-N-(3-methyi-4-{(2-
N LA {piperidin-1-yDpyrimidin-5-
N : \ vhioxy jphenyhcyclopropane-
S 1-carboxamide
Bl17 E . CHy | -H | N-(4-((2-{2-oxa-T-azaspiro
L £ N{j\?\ﬁ"ﬁ'\ {4 41nonan-7-yhpyrimidin-5-
0 7’ - vhoxy)}-3-methylphenyi)-3-
im" ) methoxybicyelo[1.1 ]pentane

-1-carboxamide

93
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Compound | Rs s R Name
B1ig L -CHs | -H | N{(4-({2-(3-0oxa-8-azabicvclo
/}'f—— 13 2. Hoctan-8§-yhpyrimidin-3-
e vhoxy)-3-methylphenyl}-3-

methoxybicyclo| 1.1 1pentane

-1-carboxamids

{0218] In some embodiments, a compound provided herein includes a compound according to

formula (5O},

e
Re g0
H (LC)

an analog, an isomer, 8 pharmaceutically accepiable salt, and/or a prodrug thereof and/or formulation

thereof, where R is selected frony

Re 15 an alkyl, an aryl, and a heteroarvi, wheretn the arvl and the hetercaryl are each independently
unsubstituted or are optionally each independently substituted with one or more of an alkyl, alkenyl,
alkynyvi, alkoxyl, alkylsulfo, alkylamino, halogen, thiol, hydroxyl, nitro, cyano, cycloalkyl,

heterooyelyl, heterocychic alkyl, arvl, beteroaryl, eycloalkoxyl, heterocyclic alkoxyl, eycloatkyithio,

or heterocyclic alkylthio.

94
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{6219] In some embodiments, Rs 18 selected from:
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{6224} In some embodiments, a compound of the instant disclosure can be a compound of formula
{II-C3, an analog, an isomer, a pharmaceutically acceptable salt, and/or a prodrug thereof, and/or a

formulation thereof wherein Rs 18 selected from:
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or Rs as indicated in

]
7
i

e Rs and

Table 12, In other embodiments, compounds of the present disclosure can include any one of the
9%

{6225] In certain embodiments, compounds of tormula (I1-C) can hav
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compounds provided in Table §2.

{6226} Table 12. Structures of compounds B120 -B157

R
Rhf”ﬁ\ M ,,E\S?‘\L. {}, Rﬁ
H
Compound | Rs Re Name
B120 i Ty 3-Methoxy-N-(5-{{Z-morpholinopyrimidin-5-
| [ ,A\ . vhoxy thiazol-2-vheyclobutane-1-
N g? \g; carboxamide
B121 EEN 3-Methoxy-N-(5-{4-
E\{:f-_i\ N morpholinophenoxy ythiazol-2-yleyclobutane
L g} -1-carboxamide
B122 Ny 3-Methoxy-N-(5-{{2-(piperidin-1-
E\ A e | Yhpyrimidin-S-yhoxyjthiazol-2-
N g‘f I vhicyelobutane-1- carboxamide
B123 PESSEY 3~-methoxy-N-(5-((2~(4-methylpiperazin-1-
,\ _,;.L,\ -~ vhpyrinudin-S-yhoxyithiazol-2-
N Pf \N viyeyclobutane-1-carboxamide
B124 ET R 3-methoxy-N-{5-(4-(4-methyipiperazin-i-
\ . L e vhphenoxythiazol-2-yhcyclobutane-1-
\/ E\i ;i \ carhoxamide
Bi2S PV 3-Methoxy-N~(5-{4-(piperidin~1-
5\ “',;i\ o | vl)phenoxy)thiazol-2-yljcyclobutane-1-
\f g‘f \} carboxamide
B126 ey 3-Methoxy-N-(5-{{&-morpholinopyridin-3-
L ._,;j\_ - vhoxy tthiazol-2-yhcyclobutane-1-
- ?f 2} carboxamide
N
Bi27 wg N 3-methoxy-N-(S-{pyrimidin-2-yloxy thiazol-
’ gg\j/ 2-yheyclobutane-1-carboxamide
B128 TN 3-methoxy-N-(5-(pyrimidin-5-yioxy thiazol-
\ ny 2-yheyelobutane-1-carboxamide

%Y
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Compound | Rs

Name

B129

N-{5-{{2-(2~oxa-T-azaspiro4 4 |nonan-7-

vhpyrimidin-S-yhoxyjthiazol-2-y1)-3-
methoxyeyclobutane-1-carboxamide

N-(5-{(2-{3-0xa-8-azabicyclo[3.2 1]octan-8-
vhpyrimidin-5-yDoxy thiazol-2-y1)-3-
methoxycyclobutane-1-carboxamide

B3l

N-(5~{({5-(2-0xa-T-azaspiro{4 4 nonan-7-
yhpyrazin-2-yhoxy thiazol-2-yi)-3-
methoxyceyclobutane-1-carboxamide

B132

3-methoxy-N-(5-{{5-morpholinopyrazin-2-
vhoxythiazol-2-vhicyclobutane-1-
carboxamide

o)
J—
o2

>3

3~{4-tluctophenoxy }N-(S-{pyrimidin-2-y}
oxy tthiazol-2-vi)cyclobutane-1-carboxamide

Bi34

3-(4-thuorophenoxy }-N-{5-(pyrazin-2-yloxy}
thiazol-2-yhcyclobutane- 1 -carboxamide

N-{5-({5-chioropyridin-2-yDjoxythiazol-2-y1}-
3-{4-fluorophenoxy Jevelobutane-1-
carboxamide

B136

N-{5-{(5-chloropyrimidin-2-yljoxy)thiazol-2-
v1-3~(4-fluorophenoxyJeyclobutane- 1
carboxamide

B137
{also
described
as C21}

N-{5{(2-(2-oxa-T-azaspiro{4 4 |nonan-7-

vhpyrimidin-S-yhexyjthiazol-2-yH)-3-
methoxybicyclo{1.1.1]pentane-1-carboxamide

Bi3g
{also

described
as C18)

N-{5-({2-{3-0xa-8-azabicyclo[3 2. t]octan-8-
vhpyrimidin-3-yDoxy thiazol-2-v1)-3-
methoxybicyclof1.1. 1]pentane-1-carboxamide

B139
(RGNG024)

3-Methoxy-N-{5~({2-morpholinopyriuidin-S-
yhoxythiazol-2-yhbicyelo[1.1 1]pentane-1-
carboxarmide
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0 ™
!’.‘E § \\x g
B NP W
Ry “p
H
Compound | Rs Re Name
B140 o W 3-methoxy-N-{5-((2-(piperidin-1-
f T TR vhpyrinudin-S-yloxythiazol-2-
0 L. vhibicyclo{t.1.1]pentane-1-carboxamide
B4l w \T“‘ N 3-methoxy-3-methyl-¥-(5-((2-
(C2 ~ fo’\ NN morpholinopyrimidin-S-yljoxyjthiazol-2-
AR §\ 8 yvhcyclobutane-1-carboxarmide
B4z N 3-{cyclopropylmethoxy }-V-{5~((2-
{CT l ":’\ ij"\mf’\i morpholinopyrimidin-S-yioxy jthiazol-2-
— 0 L0 yheyclobutane-1-carboxamide
\\v!/
B143 E, W 3-isopropoxy-N-(5-{(2-(piperidin-1-y1)
5 SN pyrimidin-5-yloxyjthiazol-2-yl)eyclobutane-
i‘\,w} i-carboxamide
Bi44 - % v“\sxz 3-isopropoxy-N-{ 5-({Z-morpholinopyrimidin-
(C6) . Sty | Syhoxyhiazol-2-yeyclobutane- -
Pt ) SN carboxamide
B1435 % ‘ 3-{cyclopropylmethoxy )-N-{5-((2-{piperidin-
[ ______ ‘ t~yDpyrimidin-S-yhoxy pthiazol-2-
w,/"‘“ O t\/; vhieyclobutane-1-carboxamide
!
Bids ;3:{1 Ve 3~-methoxy-1-methyl-V-(5-((2-morpholino
(C3) / _______ | TCHy ~ Nf’i\w’\} pyrimidin-5-yljoxy ythiazol-2-yljeyclobutane-
g RNPRE I-carboxamide
B147 , vi‘*gx; N-{5-({2~(3-0oxa-8-azabicyclo[3.2. 1 ]octan-8-
\ :} \glm yhpyrimidin-5-yjoxy fthiazol-2-y1)-3-
et +] Y 1sopropoxyceyclobutane-1-carboxamide
B148 A B 3-{cyclopropyimethoxy }-N-{5-({6-morpholino
m L A pyridin-3-yDoxy thazol-2-vheyclobutane- 1~
A NTOUHT Y -
“““““ TG | carboxamide
\\ /, \/G
Bi49 - % ;1,%.\ 3-isopropoxy-N-(5-{{6-morpholinopyridin-3-
\ J L~ yhoxythiazol-2-yheyclobutane-1-
g i N “& y .
<0 L carboxanide
NPES.
B150 \ ) e e N.. N-{5-{{5-chloropynidin-2-yljoxyYthiazol-2-yi}-
Q/ Y- } L s 3-{4-methoxyphenoxy jeyclobutane-1-
I Racs y N ~ ,
R ¢ carboxamide
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:;(.? P N\ R
g“-ﬂ”\Nﬁf\* Ay &
H
Compound | Rs Re Name
B151 ] Ny N-(5-{(5-chioropyridin-2-yDoxy thiazol-2-y1)-
F“\/ H\"ﬁ\ pa r}\ //i\ 3-(2 4-difluorophenoxy jeyclobutane-1-
\{;. ° N carboxamide
Bis2 : el g N N-(5-{{5-flucropyridin-2-yoxy thiazol-2-yi -
Q/ \ﬁ\* ~~~~~ } [\ _j\ 3-{4-methoxyphenoxy jeyclobutane-1-
a0 ~F carboxamide
B153 N N, 3-(4-fluorophenoxy B-N-{5-{(S-fluoropyridin-
‘ [\ /‘,l\ 2-yDoxy thiazol-2-ylicyclobutane-1-
F carboxamide
B154 NN 3-(2, 4-diftuorophenoxy }-N-(S-((5-fluoro
Fa’/ \RQ/ 1‘ L /_j\ pyridin-2-yloxyjthiazol-2-ylicyclobutane-1-
‘ ~F carboxamide
BISS e LN 3-Methoxy-N-{5-{4-morpholinophenoxy}
(C27  and [ L L \ o | thiazol-2-yDbicyelof1.1 1jpentane-1-
89} e ~ gf g} carboxamide
-
B156 . ;fi\}k . "f‘{“’*?« 2-methoxy-N-(5-{(2-morpholinopyrimidin-5-
(Cid) o e ’?N“f’-’:\@?g-f\} vhoxy thiazol-2-vhcyclopropane- |-
N0 carboxamide
B157 R, 3-methoxy-N-(5-({(6-morpholinopyridin-3-
;' ‘ ?‘i vhoxy thiazol-2-yheyclobutane-1-
""‘:;:T\i-\g . carboxamide
! §

an analog, an 1somer, a pharmaceutically acceptable salt, and/or a prodrug thereof;

wherein Ry is selected from:
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i N SN QR
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N a" JN <4 5
0 © and F :

Rg, 13 an alkyl, an aryl, and a hetercaryl, wherein the arvl and the heteroaryl are cach independently
unsubstitated or are optionally independently substituted with one or more groups independently
selected tror alkyl, atkenyl, alkyayl, alkoxyl, alkylsulfo, alkylamino, halogen, thiol, hydroxyl, nitro,
cvang, oycloalkyl, heterocyelyl, beterocyclic alkvl, arvl, heteroarvi, cycloalkoxyl, heterocyclic

alkoxyl, eycloalkyithio, and heterocyclic alkylthio; and

Ro1s selected from H, CHa, or F; and Ruo 15 selected from Hor F.

10228] In some embodiments, Ry of compounds of formula (IH-C) disclosed herein 1s selected from:
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16232] In sorme embodiments, Rz of compounds of formula (IH-C) disclosed herein 1s selected from
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10233} Tn soroe emobodimoents, Re of compounds of formuda (H-C) s

g

. -
DN
i

N
\ N ‘;':‘I\

STE
o

10234} Tu some ervbodiments, a compound of the instant disclosure can be & compound of formula

{IH-C}, an analog, an 1somer, a pharmaceutically acceptable salt, and/or a prodrug thereof, wherein
Ry ts selected from:
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Ry 1s selected from H and CHs; and Ryg 15 selected from Hand F.

{0233} In certain embodiments, compounds of formula (HL-C) can have Rs, Rg, Ry, and/or Rug as

indicated in Table 13

16236} Table 13, Structure of compound B119

g
f"w . /R
HT'/. o § o \4\5;{.5‘\,{:}
Ry
Compound | Ry Ka Ry Rio Mame
Bt M, | Wy -CH; -H 3-methoxy-N-{4-methyl-3-
R {{2-morpholinopyrimidin-5-
) ._‘,-‘;‘ ______ ¥ \,Esé,a \N, ~ AQN R
~0 | 1 yhoxyphenyicyclobutane-
O ,
~ t-carboxamide

182371 In other embodiments, compounds of the present disclosure can be any one of the compounds
provided i Table 14 or 2 combination thereof

{0233} Table 14.

Compound | Structure Mame
B19 a A N 3-roethoxy-V-(3~-methyi-4-({2-
- /{i\ N ,E»\ E\\ /{\ . morpholinopyrimidin-3-yloxy}
I ﬁ N i‘[ phenyDeyclobutane-1-carboxamide
\(:T: h \‘\,fg
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Compound | Structure Name
B120 Y 3-methoxy-N-{(5-{{2-morpholino
AL aL NN | pyrimidin-S-yhoxy)thiazol-2-
O HN— tl ﬂ }\ vljeyclobutane- I-carboxamide
Sf" '\O-f‘ N
B71 o _,(3‘.,\?_?, 5, . TN a 3-methoxy-N-{3-methyi-4-((2-
i /i\:\\ L EJ‘“E\?} N morpholinothiazol-S-vioxy)
o i/\"’ % ST phenyljcyclobutane-1-carboxamide
gy
B122 | g 3-methoxy-N-(5-{(2-{piperidin-1-
N /,.\}vwf N N _f;\;\f,ﬁ yi}pyrimidin-snyi)exy)thiazoblw
Ny HN~~ 1} j ;\E vhcyclobutane--carboxamide
8 ey N
B46 a N A 3-methoxy-N-(4-({2-(4-methoxy
Mo ./J\\_\‘ 1\ o /},\ . piperidin-1-yDpyrmidin-5-yloxy)-
\ ’f“ff :’ N AR 3-methylphenylicyclobutane-1-
ot Syl carboxamide
Bli2l 0 3-methogy-N-{(5-(4-morpholine
. AN Ny P N \_f,f phenoxy}t‘hiazel -2-yheyclobutane-1-
VTN HNM.{VE\ _,U\ /:[ carboxamide
e
B72 O =0 N-{4-{(2-(3-oxa-8-azabicyclo{3.2.1]
~ /ﬁ\ /5 f$ i g;g octan-8-y! pyrimidin-S-yloxy}-3~
Al e W N W SR T
“ Q«-"\J H N g?g”'}\ methylphenyi)-3-methoxyeyclo
<o | butane-l-carboxamide
B130 N-(5+((2-(3-oxa-8-azabicyclo{3.2.1]
octan-8-yhpyrimidin-S-yljoxy}
thiazol-2-y1}-3-methoxycyclobutane-
{-carboxamide
Bi3g N-{5~{{2~-{3-0xa-8-azabicyclo{3.2.1]
{C18) octan-8-yhipyrimidin-3-yljoxy)

y
b

thiazol-2-y1)-3
[1.1.1}jpentane-T-carboxamide

methoxybicyclo
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Compound | Structure

Name

B118

N-{4-({2-(3-oxa-8-azabicyclof3.2.1]
octan-8-y! ypyrimidin-S-yljoxy}-3-
methyiphenyl)-3-methoxybicyclo
1.1 1jpentane-1-carboxamide

B140

3-methoxy-N-(5-{(2-{piperidin-1-
vhpyrinudin-S-yhoxy ythiazol-2-
vhbicyelo[1 1.1 ]pentane-1-
carboxamide

B137
(C21)

N-A{5{(2~(2~oxa-T-azaspiro[4.4]
nonan-7-yhpyrnmidin-5-yhoxy)
thiazol-2-y1}-3-methoxybicyclo
[ 1.1 1jpentane-1-carboxamide

BIU7

N-{4-{{2-{2~oxa-T-azaspiro]4.4]
nonan-7-vpyrimidin-S-yhoxy)-3-
methyiphenyi}-3-methoxybicyclo
[1.1 1ipentane-1-carboxamide

B139
(RGN6024) 3

3-methoxy-N-(5-{{Z-morpholino
pyrimidin-S-yhoxy pthiazol-2-y1)
bicyelo{1.1.1]pentane-1-
carboxamide

B89

J-nmethoxy-N-(3-methyi-4-((2-
morpholinopyrimidin-S-yhoxy)
phenvilbicyciof1.1.T]pentane-1-
carboxamide

2
~-1

BiSs (C
and C89)

3-methoxy-N-{5-{(4-morpholino
phenoxy ithiazol-2-ylibicycle
11 Upentane-1-carboxamide

HG
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Compound | Structure Name
B125 (/’“\.: 3-methoxy-N-(5-{(4-(pipenidin-1-v1}
N »”""\5 f) N sl N P phenoxy ithiazol-2-yleyclobutane-1-~
A A T S arbexamide
O v j=‘. ) ,J carboxarmide
SEE ¢
Bi57 -0 3-methoxy-N-(5-{{6-morpholino
NN PN No N A | pyridin-3-yhosy)thiazol-2-y1)
» il ey A g e ] L
o - ,{fq /1);\ J J cyclobutane-1-carboxamide
Pt “G“ S

16239] In some embodiments, a compound according to the instant disclosure is J-methoxy-N-(3~

methy-4-{((2-morpholinepyrimidin-3-yDoxy jphenyhicyclobutane-1-carboramide,

D SNy
R
e~ /,/‘ N [\\ ~ . NS 4 . SN
] -.7( N e ~. M N }
~ LA H O
€ e Compound B19

an analog thereot, an isomer thereof, a pharmaceutically acceptable salt thereof, a prodrug thereof, a
polymorph thereot, or any combination thereof. In some embodiments, compounds disclosed herein
can have an BECsy ranging from about 0.2 pM 1o about 1.0 uM in cancer cell viabnlity {e.g | reduced
vighiltty, increased tumor cell killing) and a kinetic solubility ranging from about 0.1 uM to about

(.5 ud

16249] In some embodiments, a compound according to the instant disclosure 18 3-methoxy-N-{5-

{{Z-morpholinopyrimidin-5-yoxyjthiazol-2-ylyeyclobutane- 1 -carboxamide,

0 Ty
\ N, ) F‘;” N N -

CHE , Compound B120
an analog thereof, an 1somer thereof, a pharmaceutically acceptable salt thereof, a prodrug thereof, a

polymorph thereof] or any combination thereof.

-~

{1241} In some embodiments, the compound is 3-methoxy-N-(3-methyl-4-{(Z-morpholinothiazol-5-

vhoxyphenyiioyclobutane- 1 -carboxamide,

- N
Qo \{'O h S‘aﬁn_. e
{ BTN
PSS T
H ! H
N ,-.‘//k“‘*\’l Al 3
O , Compound B71

P
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an analog thereof] an isomer thereof, a pharmaceutically acceptable salt thereof, a prodrug thereof] a
polymorph thereof, or any combination thereof. In some embodiments, the compound has an FCso
ranging from about G.5 oM to 1.0 uM 1u cancer cell viability and a kinetic solubility ranging from

about 20.0 uM o about 25.0 uM.

{0242} In some embodiments, the compound is 3-methoxy-N-{5-{(2-(piperidin-1-ylpyrimidin-5-

yhoxyithiazol-2-yheyclobutane-1-carboxamide,

s

Sevrvsist

N
Q
N,

., v .
N ) /" .\"-’-‘ _;,':,"/ N — - NQ.;\;"_, N A

O o B ﬂ =
- H h ..“‘\\ '\ o~ -~
S.» ~ {.}_J \\:;/ 3\'

1
It

, Compound Bi22
an analog thereof] an 1somer thereof, a pharmaceutically acceptable salt thereof, a prodrug thereof] a
polymorph thereof, or any combination thereof. In some embodiments, the compound has an ECs

ranging from about 0.5 to about 2.0 M in cancer cell viability.

[0243] In some embodiments, the compound i3 3-methoxy-N-(4-{(2-{4-methoxypiperidiv-1-

yhpyrimidin-5-yljoxy}-3-methylphenyljcyclobutane-1-carboxamide,

it
! w
- AN e ., N e e -
Pty N L 2 f\; N
{7 y
/ ) :
AR |

L\V"J;\Q'f, Compound B46

an analog thereof, an isomer thereot, a pharmacentically acceptable salt thereof, a prodrug thereof, a
polymorph thereof, or any combination thereof. In some embodiments, the compound has an ECs
ranging from about 0.2 pM 10 about 1.0 uM 1 cancer cell viability and a kingtic solubility ranging

from about 4.0 M to about 7.0 ubb

{1244 In some embodiments, the compound 15 3-methoxy-N-(5-(4-morpholinephenoxyjthiazol-2-

vihicyclobutane-1-carboxamide,

O B
N, /. ; . N N J
S ) L
oY . Compound B121

an analog thereof, an isomer thereof, a pharmacentically acceptable aalt thereof, a prodrug thereof, a
polymorph thereof, or any combination thereof. In some embodiments, the compound has an ECsg

ranging from about 0.1 uM to about 1.0 uM in cancer cell vighility and 3 kinetic solubility ranging

13V
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from about 20.0 gM to about 30.0 pM.

{6245) In some embodiments, the compound 8 N-(4-{({2-(3-oxa-8-azabicyclo{3.2. 1 joctan-8-

yhpyrimidin-5-yhoxy }-3-methylphenyl}-3-methoxyeyclobutane-1 -carboxamide,

o LN T .
o ' A
Ky:»"a, Compound B72
an analog thereof, an isomer thereof, a pharmacentically acceptable salt thereof, a prodrug thereof, a
polymorph thereot, or any combination thereot. In some embodiraents, the compound has an ECse

ranging from about .5 uM o about 1.0 uM in cancer cell viability.

{0246) In some cmbodimenis, the compound 18 N-{5+((2-(3-oxa-8-azabicyclof3 2.1 joctan-8-

vhpyrimidin-5-yhoxy thiazol-2-y1 }-3-methoxycvclobutane- L -carboxamide,

00
WL
N 7 N\\\w"’ N‘\{” d
.y i3 {
2
HMNN . )3\ AN
A 57 0
0~/ o
/ , Compound B130

an analog thereof, an 1somer thereof, a pharmaceutically acceptable salt thereof, a prodrug thereof, a
polymorph thereof, or any combination thereof. In some embodiments, the compound has an ECse

rangiog from about 8.5 MM to about 2.0 oM 1o cancer cell viability,

i

{0247} In some embodiments, the compound 18 N-{5-({2-(3-oxa-§-azabicyclo{3 2 1loctan-§-

vhipyrimidin-S-yhoxy ythiazol-2-v1)-3 methoxybicyclof 1.1 Hpentane-1-carboxamide,

-
-.N' '.I (N
& N
N
g\}_.
L)

NG Compound B138 (also described as C18)
an analog thereof, an isomer thereof, a pharmacentically acceptable salt thereof, a prodrug thereot, a
polymorph thereof, or any combination thereof. In some embodiments, the compound has an ECs

ranging from about 0.001 M to about 0.02 uM n cancer cell viability and a kinetic solubility

HE3
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ranging from about 85.0 pM to about 106.0 uM.

{0243] In some embodiments, the compound is N-{4-{{2-(3-oxa-8-azabicycioi3 2.1 joctan-&-

vhpyrimidin-5-vi) oxy }-3-methylphenyl}-3-methoxybicyelo{ 1. 1 jpentane-~1 -carhoxanude,

TN
-, fO Iy 4 AN
S Y
1 \(‘w ) i e §
DA T vy
SN
pr
~G , Compound B113

an analog thereof, an isomer thereot, a pharmacentically acceptable salt thereof, a prodmg thereof, 2
polymorph thereot, or any combination thereot. In some embodiraents, the compound has an ECse

ranging from about 45.0 uM to about 53.0 uM in cancer cell viabiliy,

{1249] In some embodiments, the compound 18 3-methoxy-N-(5-{{Z-{piperidin-1-yhpyrimidin-5-

vioxy ithiazol-2-ylibicyclof 1.1, 1{pentane-1-carboxamide,

i g

o N0

- F=

- , Corpound B140
an analog thereof, an isomer thereot, a pharmaceutically acceptable salt thereof, a prodrug thereof, a
polymorph thereot, or any combination thereot. In some embodiraents, the compound has an ECse
ranging from about 0.05 uM to about 1.0 pM 1u cancer cell viability and a kinetic solubility ranging

from about 4.0 uM to about 6.0 uM.

{0230] In  some  embodiments, the compound 18 N-(5-{((2-(2-oxa-T-azaspirol4.4jnonan-7-

yhpyrimidin-3-yhoxy jthiazol-2-yi}-3-methoxybicyclof 1. 1. 1 jpentane-T~-carboxamide,

. 0

~ ! . < 3 s N
-0 . Compound B137 {also described as 021)

an analog thereof) an 1somer thereof, a pharmaceutically acceptable salt thereof, a prodrug thereof, a
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polvinorph thereof, or any combination thereof. In some embodiments, the compound has an ECse
ranging from about 0.01 uM o about 0.5 yM in cancer cell viability and g kinetic solubility ranging

from about 80.0 uM to about 90.0 pM.

{0258 In  some embodiments, the compound 18 N-{(4-{(2-(2-oxa-7-azaspirc{4 4]nonan-7-

yhipyrimidin-S-yijoxy)-3-methylphenyi}-3-methoxybicvciof 1.1 1]pentane-1-carboxamide,

N N
U R S \'?i\\,e..@
O \ Do N \
i 1‘::-/ "w
------ -
e / o~
0 , Compound Bi17

an analog thereof] an isomer thereof, a pharmaceutically acceptable salt thereof, a prodrug thereof, a
polymorph thereof, or any combination thereof. In some embodiments, the compound has an ECss

ranging from sbout 10.0 pM to abont 20.0 1M 1u cancer cell viability,

(0252 In sowe embodiments, the compoond & 3-methoxy-N-(3-{(Z-roorpholinopyrimidin-S-

Aoxyjthiazol-2-yhbicyclof 1.1, 1]pentane- i-carboxamide,
YLIOXY 3 h

-
e} ‘\\”""O
[ 1 I'4
Y A PR,
| 8 / N
Ei"ﬁié H \Nw"‘{
'il i H \N__
. @/‘I .’, ”\L\

-0, Compound B139 RGN6024)

an analog thereof, an isomer thereof, a pharmaceutically acceptable salt thereof, a prodrug thereof, a
polymorph thereof, or any combination thereof. In some embodiments, the compound has an ECso
rangiog from about 0.01 uM w about 1.0 pM in cancer cell viability and s kinetic solubility ranging

from about 4.0 uM to about 25.0 pM.

10253] In some embodiments, the compound is 3-methoxy-N-(3-methyl-4-{(2-morpholinopyrimidin-

S-yDoxy yphenylibicyclof 1.1 Hpentaune- -catboxamide,
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G , Compound B8

an analog thereof, an isomer thereof, g pharmaceutically acceptable salt thereof, a prodrug thereot, &

polymorph thereof, or any combination thereof.

16254] In some embodinents, the compound is 3-methoxy-N-{5-(4-morpholinophenoxy jthiazol-2-

yiibicyclo[ 1.1 1]pentane-1-carboxamide,

i
..,(_“
M-
£ S
{ i

-0 Compound B15S (alse described as 27 and CR9)
an analog thereof, an isomer thereof, a pharmaceutically acceptable salt thereof) a prodrug thereof, a
polymorph thereof, or any combination thereof. In some embodiments, the compound has an ECss

ranging from about 0.007 uM o about 0.05 uM in cancer ceil viabulity.

{0255} In some embodiments, the compound is 3-methoxy-N-(5-{(4-{piperidin-1-yl)phenoxy jthiazol-

2-yheyelobutane-1-carboxamide,

(/"\\\
NN Ny Ry N~
0 ,,_.4\/ /A |
i H g"‘l‘ ,‘ '\‘ ) Ny PN
Y N - -
ST , Compound B125

an analog thereof, an somer thereof, a pharmaceutically acceptable salt thereof, a prodrug thereof, a
polymorph thereof, or any combination thereot. o some embodiroents, the compound has an ECs

ranging from about 1.0 uM to about 2.0 uM in cancer cell viability.

{0256} In some embodiments, the compound is 3-methoxy-N-{5-{(6-morpholinopyridin-3-

yhoxy ithiazol-2-yl)cyclobutane- 1 -carboxamide,

0 r9
NN e NN
» - {\ :‘.[ . \iz S
O L

, Compound B157
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an analog thereof] an isomer thereof, a pharmaceutically acceptable salt thereof, a prodrug thereof] a

polymorph thereot, or any combination thereof

(0257) In some embodiments, any of the formulas descrbed herein may exclude compounds

disclosed 1o PCT/AB2022/062416,

[O258] In sore embodunents, corspounds of the present disclosure can wnchude 1somers of any one
of the compounds disciosed herein, and be designated as being of 2 “cis” or “trang” configuration.
In accordance with these embodiments, compounds of the present disclosure can be a ¢is or a trans

isomer of any one of the compounds or formulas disclosed herein.

{1259] In some embodiments, compounds of the present disclosure can coniain asymmetrically
substituted carbon atoms in the R or § contiguration, in which the terms “R” and “8 are as defined
as koown m the art. In accordance with some embodiments disclosed herein, compounds having
asymmetrically substituted carbon atoms with equal amounts of R and 5 configurations can be
racernic at those carbon atoms. To certain embodiments, the present disclosure can include racemic

mixtures, relative and absolute sterecisomers, and/or mixtures of relative and absolute sterecisomers.

{6269] In other embodiments, compounds disclosed herein can be in the form of an ester such as an
eater prodrog The term “ester” herewn can refer to a compound which is produced by modifying a
functional group {e.g., bydroxyl, carboxyl, amino or the like group). Examples of an “ester” include
“esters formed with a hydroxyl group” and “esters tormed with a carboxyl group.” The term “ester”
can mean an ester whose ester residue 18 a “conventional protecting group” or a “protecting group
removable i vivo by a biological method such as hvdrolysis” In some embodiments, the torm
“conventional protectig group” can mean a protecing group rersovable by a chemucal method such
as hydrogenciysis, hvdrolysis, electrolysis, or photolysis. In other embodiments, the term “protecting
group rersovable i vivoe by a biological method such as hydrolysis” can mean s protecting group
remnovable in vivo after administration 10 a subject such as by hydrolysis to produce a free acid or ifs

salt,

{6261} In centain embodiments, compounds of the present disclosure can be in the form of a
. . i — - [T J/E-) B 4 S - : k - H - 3 e o ) -

pharmaceutically acceptable salt. By "salt” o “pharmaceutically acceptable salt”, it is meant those
salts which are, within the scope of sound medical judgment, suitable for use in contact with the

tasues of humans and lower animals without vadue toxicity, fitation, and allergic response,
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commensurate with a reasonable benefit to nisk ratio, and effective for thewr intended use. A
“pharmacologically acceptable salt” can refer to & sali, which can be formed when a compound
herets has an acidic group such as carboxyl or a basie group sach as amino or umino. In some
embodiments, a salt of a compound disclosed herein can be formed with an acidic group, can
include, but is not lirated to alkall roetal salte such as a sodium salt, potassiom salt or Hthinm salt,
alkaline earth metal salts such as a calcium salt or magnestum salt, metal salis such as an aluminum
salt or iron salt; amine salts, g, worganie salts such as an arorooutum salt and orgame salts such as

a t-cctylamine salt, dibenzylamine salt, morpholine salt,

3

glucosanmine salt, phenylelvcine alkyl ester
salt, ethylenediamine salt, N-methylglucamine salt, guanidine salt, diethylamine salt, triethylamine
sali, dicyclohexylamine salt, N N'-dibenzylethylenediamine sali, chioroprocaine salt, procaine salt,
diethanolamine salt, N-benzylphenethvlamine salt, piperazine salt tetramethylammontom salt or
tisthydroxymethylaminomethane salt, and amiso acid salis such as s glycine salt, lysing saly,

argimine salt, ornithine salt, ghutamate or aspartate.

{16262} In some embodiments, a salt derivative of a compound discipsed hersin formed with a basic
group can wnchude, but 18 not huted to, hydro-halides such as a hydrofluonde, hydrochloride,
hydrobromide or hydrotodide, inorganic acid salts such as a nitrate, perchiorate, sulfate or
phosphate; lower alkanesultonates such as a methanesulfonate, tnfluoromethanesultonate or
ethanesulfonate, arylsulfonates such as a benzenesulfonate or p-toluenesulfonate, organic acid salts
such as an acetate, malate, fumarate, succinate, citrate, ascorbate, tartrate, oxalate or maleate; and
amino actd salts such as a glycine sal, lysine salt, arginine salt, histidine salt, crnithine salt,
glutamate or aspartate. In certain embodiments, when a pharmacologically acceptable salt of a
compound disclosed herein temains exposed to the atrsosphere or s recrystallized, it can absorb

water to form a hydrate of use in formulations disclosed herein.

16263] In certain embodiments, compounds of the present disclosure can include, but are not imited
to, compounds 11 a solid or g liguid form or state. In some embodiments, compounds of the present
disclosure can be in an amorphous form. In other embodiments, compounds of the present
disclosure can be in a corystalline form or & orystaliine and amorphous form combination or
mixture, In accordance with some embodiments disclosed heretn, compounds to a solid state can
exist 1 a crystalline, powder, or non-crystalline form, or as a mixture thereof. In some
ermbodiments, compounds disclosed heretn in coysialline form can be used to form pharmaceutically

acceptable solvates. A skilled artisan can appreciate that pharmaceutically acceptable solvates can
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be formed where sobvent molecules are incorporated info the crysiailine lattice dunng ervetallization.
In accordance with some embodiments, solvates for uses disclosed herein can include nonagueons
solvents such as ethanol, isopropancl, BMS{, acetic acid, ethanolamime, and EtQAc, or they can
mclude water as the solvent incorporated into the crystalline lattice. Solvates where water is the
solvent that is incorporated into the corystalline lattice are typically referred to as "hydrates”
Hydrates can include stoichiometric hydrates as well as compositions containing variable amounts of

water. The present disclosure encompasses all such solvates known 1o the art.

0264 In certarn embodiments, compounds of the present disclosure can exnst w crystalline form,
wcluding various sobvates thereof, and can exhibit polymorphism {gg., the capacity 1o cocur in
different cryvstalline structures). These different crystalline forms are referred to herein as
"polyrorphs.” Polymorphs have the same chemical composition but differ in packing, geometrical
arrangement, and/or other descriptive propertics of the crystaliine solid state. Polymorphs, therefore,
can bave different physical properties such as shape, dewsity, hardness, deforpability, stability, avd
dissolution properties. Polymorphs typically exhibit different melting points, IR specira, and X- ray
powder diffraction patterns, NMR sigoatores, which can be used for wentification. In certain
embodiments, compounds of the present disclosure can be polymorphs In certain embodiments,
compounds of the present disclosure can be polymorphs that are 1dentified by their melting points,
IR spectra, X-ray powder diffraction patterns, NMR signatures, or any combination thereof In some
embodiments, different polymorphs of compounds herein can be produced by changing and/or
adjusting the reaction conditions and/or reagents, used v making the compound. For example {but
not limited to), changes in temperature, pressure, or solvent can result in polymorphs. In some
embodiments, different polyroorphs of compounds disclosed heretn can spontanecusly couvert to

another polymorph.

18265] In certain embodiments and further to the previcus paragraphs, compounds disclosed herein
can have a sufficiently high solubility, which can be determined using kinetic or thermodynamic
solubility approaches, to achieve desired bioavailability and concentrations in systemic circulation
for a desired pharmacological response. In some embodiments, kinetic solubility parameters of
compounds disclosed herein can be determined. In accordance with these embodiments, kingtic
solubility can be determined using methods described in Example 20. In some embodiments,
compounds disclosed berein can have kinetic solubility indicative of the bicavailability of

formulations having the compounds, such as oral, inhalable, topical, subcutaneous and/or
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intravenous formulations.

{1266} In other embodiments, compounds disclosed heretn can have a kingtic solobility of at least
about 035 pM. In some embodiments, compounds disclosed herein can have a kinetic solubility
ranging from about .35 uM to about 92 uM {e.g., about 035 uM, about T uM, about 5 uM, about
10 uM, about 20 uM, about 30 pM, about 40 uM, about 50 1M, about 60 uM, about 70 uM, about
&0 uM, avd about 90 uM, or sbout 92 M, or any comcentration 1 between). In vet other
embodiments, compounds disclosed herain can maintain a kinetic sclubility ranging from about 0.35
uM 1o about 92 uM (e.g, about 039 uM, about T uM, about 5 uM, about 10 uM, about 20 pd,
about 30 uM, about 40 uM, asbout SO pM, about 60 uM, about 70 M, sbout 80 pM, and about 90
ub or any concentration in between or greater). In additional embodiments, compounds disclosed
herein can maintain a kinetic solubility for about 1 hour to about 48 hours or more {e.g., sbout 1
hour, about 3 hours, about 6 hours, about 12 hours, about 24 hours, about 36 hours, 48 hours, or any
time v between or greater than 48 hours). In some embodiments, compounds disclosed berein can
maintain a kinetic solubility ranging from about 0.35 M to about 92 uM {e.g., about .39 uM,
about 1 uM, about 5 pM, about 10 M, sbout 20 pM, about 30 pM, about 40 M, about 50 M,
about 60 uM, about 70 uM, about 8¢ ub, and about 90 uM, and about 92 uM, or any concentration
in between or greater) for about 1 hour to about 48 hours (e.g., about | hour, about 3 hours, about 6

hours, about 12 hours, about 24 hours, about 36 hours, 48 hours or any time in between or longer).

16267] In yet other embodiments, compounds disclosed herein can maintain a kinetic solubility at
termperatures ranging from shout 4°C to about R0°C {e.g., about 4°C, about 6°C, about 8°C, about
10°C, about 20°C, about 30°C, about 40°C, about 50°C, about 60°C, about 70°C, about 80°C or any
temperature in between). I some embodiments, compounds disclosed herein can maintain a kinetic
solubihity ranging from about 039 M o about 92 pM (e g, sbout 0.39 pM, about 1 pM, about 5
uM, about 10 uM, about 20 pM, about 30 gM, about 40 uM, about 50 pM, about 60 uM, about 70
uM, about 80 uM, and sbout 90 M, or concentration in between) at temperatures ranging from
about 4°C to about 80°C (e g, about 4°C, about 6°C, about &°C, about 10°C, about 207°C, about

30°C, about 40°C, about SO°C, about 60°C, ahout 70°C, about 80°C or temperature in between)

{0268} In some embodiments, compounds disclosed herein can maintain a kinenc solubility ranging
from about .35 pM to about 92 pM {e g, about 0.39 M, about 1 pM, about 5 pM, about 10 pM,
about 20 uM, about 30 pM, about 40 pM, about 50 uM, about 60 uM, about 70 uM, about 8¢ uM,
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and about 90 uM, at room temperature (e, 25°C = 3°C} In some embodiments, compounds heren
can maintain a kivetic solubility ranging from sbout 039 pM to about 21.23 uM (e.g, about 0.39
aM) about 1 pM, about 5 uM, about 10 uM, about 20 pM, about 30 uM, about 40 pM, about 5D
M, about 60 pM, about 70 pM, about 80 M, and about %0 pb, at room temperature (e.g, 25°C £
5°C) for about 1 hour to about 48 howrs {e.g., about T hour, about 3 hours, sbout 6 hours, about 12
hours, about 24 hours, about 36 hours, 48 hours or timing in between or more depending on the

compound}.

[0269] In some embodiments, the compound s configured to cross the blood brain barner (BBB) of
a human or nop-human subject. In some embodiments, the non-human subject 18 a hivestack, a

companion animal, a lab ammal,) or a zoclogical, a wild animal, reptile, fish or bird.

10270} In some embodiments, the compound has an EC30 of 0.005 yM to S0 uM for inhibiting
cancer cell viability or inducing cancer cell killing. In some embodiments, the compound has an
ECS50 of about 0.0001 uM to 50 uM for inhibiting cancer cell viability or inducing cancer cell
killing. To some embodiments, the compound has an ECSO of about 8.0001 uM to 50 pM for
inhibiting cancer cell viability or inducing cancer cell killing. In other embodiments, the compound
has an ECS0 of about 0.0001 uM 1o 15 uM for mhibiting cancer cell viability or inducing cancer cell
killing. In other embodiments, the compound has an ECSO of about 0.0001 uM to 50 pM for

inhibiting cancer cell viability or inducing cancer cell killing.

{6271} In certain embodiments, compounds disclosed heren can be analyvred and have a central
nervous system  multiparameter optimization (CNS MP(Oy score  In accordance with these
embodiments, the TNS MPO score can be deternuned by an algorithm that uses a weighted scoring
funcion to assess six fundamental physicochenucal properties [{a) hpophilicty, caleulated partiion
coetticient {ClogPy, {(by calculated distnibution coefficient at about pH 7.4 {Cloghd); {¢) molecular
weight (MWY {d} topological polar surface area {(TPSAY, {¢) number of hydrogen-bond donors
(HBDs), and () most basic center (pKa}]. In these examples, the algorithin assigns a selecied
compound a collective score ranging from 0 to &, wheretn higher CNS MPO scores are indicative of
the compound’s capability to cross the blood-brain-barrier (BBB). In some embodiments,
compounds disclosed herein can have a CNS MPO score indicative of BBB permeability. In other
embodiments, compounds disclosed herein can have a CNS MPUO score greater than or equal 10 4.0

indicative of the ability to cross the BBB of use to treat health conditions where the brain of a
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subject 1s affected.

{12721 In some embodiments, the compound has a Papp score greater than 10 In other

embodiments, the efflux ratio of the compound 1s less than 2.0,
{6273} In some embodiments, the compound 1s a drug conjugate or 4 prodrug.

{6274] In certain embodiments and further to the previcus paragraphs, compounds disclosed herain
can decrease viability or induce cell kalling of at least ove cancer cell. In some embodiments,
compounds disciosed herein can decrease viability or induce cell kulling of at least one cancer cell in

5, about 25.0%

a subject by about 10.0% 1o about 99% or up to 100% {e.g., about 1.0% or up 1o 100%
or up to 100%, about 50.0% or up to 100%, about 75.4% or up to about 100%, about 99% to about
10054} when compared to cancer cells not exposed to a compound or mixture of compounds or
formulation thereot disclosed heretn. In other embodiments, compounds disclosed here can reduce
wumor volume by about 10% up to 100% compared to cancer cells not exposed to a compound or
mixture of compounds or formulation thereof disclosed herein. In ver other ewbodiments,
compounds disclosed herein can reduce metastasis of a tumor by about 10% up to about 100% n a
subject compared to cancer cells not exposed to a compound or mixture of compounds or
formulation thereof disclosed herein. In some embodiments, compounds disclosed herein can have a
half maxamal effective concentration (e, BECs0) for decreasing cancer cell viability, reducing tumor
volume and/or reducing metastasis of a tumor of af least about 0.001 M. In some embodiments,
compounds disclosed heremn can have an ECso for decreasing or mnhubiting cancer cell viability or
kitling cancer cells, reducing twmor volume and/or reducing metasiasis of a fumor ranging from
about 0.601 uM to about 50 pM (e.g., about 0.001 puM, about 0.1 uM, about 0.15 uM, about 0.25
uM, about §.5 uM, about 0.75 uM, about 1.0 pM, about 2.0 M, about 5.0 uM, about 10.0 pM,
about 150 aM, about 20.0 uM, about 25.0 uM, about 30.6 uM, about 35.0 uM, about 40.0 uM,

about 45.0 uM, up to about S0.0 M) or about 00001 oM to about 15 M.

{6273] In certain embodiments and further to the previous paragraphs, compounds disclosed heremn
can include a cell cycle nhibitor or other anti-tumor agent or anti-neoplasia agent or compound able
0 reduce aberrant cell growth or cell expansion. Cell eycle nhibitors reduce or stop cell oycle
progression through various mechanisms. Cell cvcle arrest can be induced at different stages,
decreasing the rate of cell division and reduce or inhibit the number of actively cycling celis. In
some embodiments, compounds disclosed herein can arrest a cell coycle at GoM. In other
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embodiments, compounds disclosed herein can arrest cell proliferation of at least one cancer cell or

non-cancerous aberrant cell profiferation at the GoM cell cycle stage.

{6276} In other embodiments, the compounds disclosed herein are effective for treating a health
condition. In some embodiments, the compounds are effective for preventing cancer cells from
dividing. In other embodiments, the compounds are effective for inhibiting tubulin polymerization.
In other embodiments, the compounds are effective for destabilizing wmucrotubules. In other
embodiments, the compounds are effective for arresting cell division in the G2/M phase. In some
embodiments, the compounds are effective for cytoxicity agatnst multiple cancer cell lines. To some

embodiments, the compounds are effective for treating a cancer or metastasts.

16277} In some embodiments, the compounds disclosed herein are effective for treating a health

condition. In some embodiments, the compounds are effective for treating non-neoplastic conditions.

16278] In some embodiments, the compounds disclosed herein are effective for treating gout,
familial Mediterranean fever, or nail fungus. In other embodiments, the compound is effective as a

vascular targeting agent.

16279] In some embodiments, compounds disclosed herein are effective for reducing tumor growth

10 a subject up to 70% as compared to a subject not treated with the corapound.

{0280} 1L Tagged Compounds/ Prodrugs/ Conjugate Drugs

16281] In some embodiments, the present invention features a tagged compound comprising one or
more compounds. In other embodiments, the tagged compound further comprises a tag linked to the
compound. In further embodiments, the tag 1s a fluorescent tag, radicactive tag, biotin, or

combination thereof,

16282} In some embodiments, the present invention features a prodrug Comprising one or More
compounds. In other embodiments, the prodrug further comprises an wactive moiety linked to the
compound. In further embodiments, the inactive moiety is an ester, carbamate, aminoacyl esier, or

combination thereof,

10283} In some embodiments, the present nvention features a drug conjugate comprising one or
more compounds. In other embodiments, the drug conjugate further comprises a targeting moiety

linked to the compound. In some embodiments, targeting motety 1s an antibody, polyethylene glveol
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{PEG) conjugate, long chain polymer, peptide sequence, or combination thereof.

{6284] 111, Pharmaceutical compositions

{0285] In other embodiments, the present disclosure provides pharmaceutical compositions. The
pharmaceutical compositions include at least one compound, tagged compound, prodrug, or drug
conjugate according to the instant disclosure for use to treat health conditions in a subject in need

thereof. The compound can be as described, for example, heretn,

10286] Tn some embodiruents, pharmaceutical compositions can include at least one compound
disclosed herein and at least one pharmaceutically acceptable carrier. In certain embodiments,
pharmaceutical compositions can include pharmaceutically acceptable carners, exciptents, and/or
stabilizers that are nontoxic to recipients at dosages and/or concentrations used to practice the

methods disclosed herein,

16287} In certain embodiments, weight fraction of the excipient or combination of excipients in the
composition can be about 99% or less, about 97% or less, about 95% or less, about 90% or less,
about 85% or less, about 80% or less, about 75% or less, about 70% or less, about 65% or less, about
60% or tess, about 55% or less, about 30% or less, about 45% or less, about 40%% or less, about 35%
or less, about 30% or less, about 25% or less, about 20% or less, about 15% or less, about 10% or

less, about 5% or less, about 2%, or about 1% or less of the total weight of the composition.

0288} In some embodiments, the pharmaceutically acceptable excipient can include, but is not
Himited to a diluent, a binder, a filler, a buffering agent, a pH modifying agent, a disintegrant, a
dispersant, a preservative, a lubricant, taste-masking agent, a flavoring agent, or a coloring agent and
can be as described herein below. The concentrations and types of excipients utilized to form
pharmaceutical compositions disclosed herein and contemplated herein can be selected according to

known principles of pharmaceutical science and knowledge in the art.

16289] Excipients and Other Supplemeniary Agents

{6294] In some embodiments, the excipient can be a diluent. The diluent can be compressible (1.e.,
plastically deformable) or abrasively brittle. Non-limiting examples of suitable compressible diluents
can inchude, but are not limited to, microcrysiatline celiulose (MCC), cellulose derivatives, cellulose
powder, cellulose esters {1.¢., acetate and butyrate mixed esters), ethyl cellulose, methyl cellulose,

hydroxypropyl cellulose, hydroxypropyl methyleellulose, sodium carboxymethyiceliulose, corn
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starch, phosphated corn starch, pregelatinized corn starch, rice starch, potato starch, tapioca starch,
starch-tactose, starch-calcium carbonate, sodium starch glycolate, glucose, fructose, lactose, lactose
monohydrate, sucrose, xylose, lactitol, mannitol, maltitol, sorbitol, xylitol, maltodextrin, dextran,
and trehalose or the like. Non-limiting examples of suitable abrasively brittle diluents include dibasic
calcium phosphate {(anhydrous or dibydrate), calcium phosphate tribasic, calciurn carbovate, and

magnesium carbonate.

16291] In another embodiment, the excipient can be a binder. Suitable binders include, but are not
furuted  to,  starches, pregelatinized  starches, gelatin, polyvinylpyrrolidone,  cellulose,
wethyicetiulose, sodium carboxymethyleellulose, ethylceliulose, polyacrylamides,
polyvinyloxoazohidone, polyvinylalcohols, C12-C18 fatty acid alcohol, polyvethylene glycol, polyols,

saccharides, oligosaccharides, polypeptides, oligopeptides, and combinations thereof.

{6292] In ancther embodiment, the excipient can be a filler. Suitable fillers inchude, but are not
timited to, carbohydrates, inorganic compounds, and polyvinyipyrrolidone. By way of non- limiting
example, the filler can be calcium sulfate, both di- and tri-basic, starch, calcium carbonate,
magnesium carbonate, microcrystalline cellulose, dibasic calcium phosphate, magnesium carbonate,

magnesium oxide, calcium silicate, tale, modified starches, lactose, sucrose, mannttol, or sorbitol.

10293] In still another embodiment, the excipient can be a buffering agent. Representative examples
of suitable buffering agents include, but are not limited to, phosphates, carbonates, ciirates, iris
buffers, polysaccharide buffers, and buftered saline salts {e.g, Tns buffered saline, or phosphate
buffered saling). In various embodiments, the excipient can be a pH modifier. By way of nos-
fimniting example, the pH modifving agent can be sodium carbonate, sodium bicarbonate, sodium
citrate, citric actd, or phosphorie acid. In a further embodiment, the excipient can be a disintegrant,
The disintegrant can be non-effervescent or effervescent. Suitable examples of non-effervescent
disintegrants include, but are not hmued to, starches such as corn starch, potato starch,
pregelatinized and modified starches thereot, sweeteners, ciays, such as bentonite, micro-~ ¢rysialline
cellulose, alginates, sodium starch glyeolate, gums such as agar, guar, Iocust bean, karaya, pectin,
and tragacanth, Non-limiting examples of suitable effervescent disintegranis nclude sodium
bicarbonate in combination with ciirie acid and sodium bicarbonate in combination with tartaric

acid.

{6294] In vet another embodument, the excipient can be a dispersant or dispersing enhancing agent.
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Suitable dispersants can tnclude, but are not limited to, starch, alginic acid, polyvinylpyrrolidones,
guar gum, Kaolin, bentonite, purified wood cellulose, sodium starch glycolate, isomorphous sificate,

and microcrystailine cethulose.

{6295] In another embodiment, the excipient can be a preservative. Nop-limiting examples of
suitable preservatives include antioxidants, such as BHA, BHT, vitamin A, vitamin C, vitamin E, or
retinyl palmitate, citric acid, sodium citrate; chelators such as EDTA or EGTA; and antimicrobials,

such as parabens, chlorcbutancl, or phenol.

16296] In a further embodiment, the excipient can be a lubricant. Non-Hmiting examples of suitable
tubricants include munerals such as tale or silica; and fats such as vegetable steartn, magnesturm

stearate, or stearic acid.

{62971 In vet another embodiment, the excipient can be a taste-masking agent Taste-masking
materials include cellulose ethers; polvethylene glycols; polyvinyl alcohol; polyvinyl alcohol and
polyethylene glycol copolymers; monoglveerides or triglycerides; acrylic polymers; muxtures of

acrylic polymers with cellulose ethers; cellulose acetate phthalate; and combinations thereof.

{6298] In an alternate embodiment, the excipient can be a flavoring agent. Flavoring agents can be
chosen from synthetic flavor oils and {lavoring aromatics and/or natural ouls, extracts from plants,

feaves, flowers, fruits, and combinations thereof.

16299] In stili a further embodiment, the excipient can be a coloring agent. Suitable color additives
include, but are not hnuted to, food, drug and cosmetic colors (FD&C), drug and cosmetic colors

{(D&C), or extemnal drug and cosmetic colors (Ext. D&C).

0300] Other pharmacentically acceptable carmers, excipients, and/or stabilizers can include buffers
such as phosphate, citrate, and other organic acids; antioxidants including ascorbic acid and
methionine; preservaiives (such as octadecyldimethyibeneyl ammonium chlonde; hexamethonum
chloride; benzalkonium chloride, benzethoninm chloride; phenol, butyl or benzyl alcohol; alkyl
parabens such as methyl or propyl paraben; catechol; resorcinol; cyelohexanol; 3- pentanol; and m-
crescly, low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum
albumin, gelatin, or mmmunoglobuling; hydrophilic polymers such as polyvinvipyrrolidone, amino
acids such as glycine, glutamine, asparagine, histidine, arginine, or lysine; mongsaccharides,
disacchanides, and other carbohydrates including glucose, mannose, or dextrans; chelating agents
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such as EDTA; sugars such as sucrose, manmitol, trehalose or sorbitol, salt-forming counter<ons
such as sodium; metal complexes {e.g. Fn-protein complexes);, and/or non-ionie surfactants such as

TWEFN™ BLURONICS™ or polyethylene glveol (PEG)

{6301} Dosage Forms

18302} In certain embodiments, the present disclosure provides dosages and dosage forms including
at least one compound disclosed heretn. In some embodiments, the dosage or dosage form includes a
pharmaceutical compostiion or formulation including at least one compound according to the tnstant
disclosure. The compound and pharmaceutical compositions or formulations can be as described

herein and above

{0303} In certatn embodiments, pharmacentical compositions or formulations disclosed herein can
be in unit dosage forms such as tablets, pills, capsules, powders, gramules, solutions, pastes, salves,
or suspensions, patches {eg., dissolvable or un-dissclvable), particles, micro- or nanoparticles or
suppositories, for oral, intravencus, subcutanscus, ophthalmic drops or other drops, or rectal
adwinistration, or administration by mhalation or msuffiation. In some embodiments, for prepariog
solid compositions such as tablets or capsules, the principal active agent {e.¢., a compound disclosed
herein} can be mixed with a pharmaceutically-acceptable camer, e.g, conventional tableting agenis
such as corn starch, lactose, sucrose, sorhitol, tale, stearic acid, magnesium stearate, dicalcium
phosphate or goms, and other pharmaceutically acceptable diluents, e.g., water, to form g solid pre-
formulation composition containing a homogeneous mixture of a compound according to the present
mvention, or a pharmaceutically acceptable salt thereof. When referring to these pre-fornulation

compositions a8 homogeneous, 1 s roeant that the active agent or compound i3 dispersed evenly
throughout the composition s¢ that the compoesition can be readily subdivided into equally effective
unit dosage forms such as tablets, pills, and capsules, In some embodiments, solid pre-formulation
compositions discipsed herein can then subdivided into umit dosage forms of the type described
ahove containing from about 0.1 rog/kg to sbout 300 mg/kg {e.g., about 6.1 my/kyg, about 0.5 mghkg,
about 1.0 mg/kg, about 5.0 mgfke, about 10 myg/kg, about 25 ma/ke, about 50 mg/kg, about 75
mgikg, about 100 mg/kg, about 125 mg/kg, about 150 mg/kg, about 175 myg/kg, about 200 mg/kg,
about 225 mg/ke, about 250 mglke, about 275 mg/kg, about 300 mg/ke, about 325 mg/kg, about 350

myg/kg, about 375 mp/ky, about 400 mg/ke, about 425 me/kg about 450 mg/kg, about 475 mglkg,

O

about SO0 mgfkg or higher, or any concentration in between) of a compound disclosed herein,
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{6304] In some embodiments, tablets and/or pills disclosed herein can be coated or otherwise
compounded to provide a dosage torm affording the advaniage of prolonged action In some
embodiments, a tablet and/or pill herein can have an tnner dosage and an outer dosage component,
the tatter being o the form of an envelope over the former. In accordance with embodiments herein,
the two components can be separated by an enteric Jayer that serves {0 resist disintegration n the
stomach and permits the inner component to pass intact 1nto the duodenum or to be delayed
release. In certatn emboduments, two or ore compounds disclosed herein can be mixed together 1
a single dosage form. In some embodiments, tablets and/or pills disclosed herein can include one or
more agents that can be used for such enteric lavers or coatings, such agents can include, but are not
Himited to, a number of polymeric acids and mixtures of polymeric acids with such matenials as
sheliac, cetyl alcohol and cellulose acetate. Non-linuting surface-active agents (surfactanis) suitable
for use herain can include non-tonte agents or other sinutlar agents, such as polvoxyethyienesorbitans
{e.g, Tween'™ 20, 40, 60, 80 or 85) and other sorbitans {e.g., Span™ 20, 40, 60, 80 or §5). In some
embodiments, compositions disclosed herein with a surface-active agent can bave about 0.05% and
about 5.0% surface-active agent. In some embodiments other ingredients can be added to
pharmaceutical compositions disclosed herein, for example manouol or other pharmaceutically

acceptable vehicles, as deemed appropriate.

{0305] In some embodiments, pharmaceutical compositions disclosed herein can be tablets. In
accordance with some embodiments herein, tablets contemplated herein can contain excipients such
as mucrocrystalline cellulosg, laciose, sodium citrate, calcium carbonate, dibasie calcinm phosphate
and glycine, disintegrants such as starch {preferably corn, potato or tapioca starch), sodium starch
glyeolate, croscarmellose sodium and cerfain complex silicates, and granulation binders such as
polyvinylpyrrolidone, hydroxypropvimethyleellniose {HPMC), hydroxy- propyicelivtose {HP(CH,
sucrose, gelatin and acacia.  In accordance with some embodiments disclosed hevein, tablets
contemplated herein can further contain lubricating agents such as magnesium stearate, stearic acid,
glvceryl behenate and tale. In some embodiments, pharmaceutical compositions can be sohid
compositions employed as fillers in gelatin capsules. In accordance with some embodiments
disclosed herein, excipients included in gelatin capsules contemplated herein can inchude lactose,

starch, cellulose, milk sugar or high molecular weight polyethylene glycols or the like.

[0306] In certain  embodiments, pharmaceutical compositions disclosed herein can include

emulsions. In some embodiments, emulsions disclosed herein can be prepared using commercially
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available fat emulsions, such as Intralipid™, Liposyn Lipofundin

)
Lipiphysan™™. The active ingredient {e.g., the one or more aminopeptidase inhibitors and/or one or
more chemotherapeutics) can either be dissolved in a pre-mixed emulsion composition or dissolved
in an oil {e.g., soybean oil, safflower oil, cottonseed oil, sesame oil, corn oil or almond oil) and an
emulsion formed upon mixing with a phospholipid (e g.. egg phospholipids, soybean phospholipids
or soybean lecithin) and water. In some embodiments, other ingredients can be added to the
compositions disclosed herein, for example glycerol or glucose, to adjust the tonicity of the
emulsion. In other embodiments, emulsions can contain up to 20% {(w/v} oil, for example, between
about 5.0% and about 20.0% (w/v). In some embodiments, erulsions can have fat droplets between

about 0.1 pm and about 1.0 um and/or have a pH in the range of about 5.5 to about 8.0,

{¢307] In certain embodiments, pharmaceutical composttions disclosed herein can be formulated for
parenteral administration or any other acceptable mode of admurustration, such as intravenous,
wtracerebroventricular njection, intra-cisierna magoa mmjection, intra-parenchyrmal injection, or a
combination thergof. In some embodiments, pharmaceutical compositions herein formulated for
parenteral admimstration can include oue ot more sterie liquids as pharmaceutically acceptable
carriers. Non-limiting examples of sterile liquids suitable for use as pharmaceutically acceptable
carriers disclosed herein can be water and oil, including, but not hmited to, those of petrolenm,
antmal, vegetable, or synthetic origin, such as peanut oil, soybean ot, mineral oif, and the like.
Saline solutions and aqueous dextrose, polyethylene glyeol (PEG) and glycerol solutions can also be
employed as liqud carriers, for example as injectable solutions. Pharmaceutical compositions
disclosed herein can further include additional agents, for example preservatives, buffers, tonicity
agents, avtioxidants and stabilizers, nonjonuc wething or clarifving ageots, viscosity-increasing
agents, and the like. In some embodiments, pharmaceutical compositions disclosed herein can be

packaged n single unit dosages or in multi-dosage forms.

10308] In some embodiments, pharmaceutical compositions disclosed herein  suitable for
administration to a subject can mclude agueous and non-aqueous stertle injection solutions. In
accordance with these embodiments, these solutions can further contain anfioadants, buffers,
bacteriostats and solutes which render the formulation isotonic in blood of the intended recipient,
and aqueocus and non-aquecus sterile suspensions which can include, but are not linuted to,
suspending agents and thickening agenis, Aqueous solutions can be suntably buffered {e.g., a pH of

about 3.0 to about 9.0 or about 5.0 to about 8.5 or about 6.5 to about 8.0}, The preparation of suitable
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parenteral formulations under sterile conditions is readily accomplished by standard pharmaceutical

technigues well known 1o those skilled in the art.

{6309] In some embodiments, pharmaceutical compositions described herein can further include one
or more of an anti-microbial agent, a chemotherapeutic agent, other anti-cancer therapeutic, or
antibody or fragment thereof. In accordance with these embodiments, the anti- microbial agent can,
in one example, be an anti-viral, bactenicidal agent, anti-fungal, or anti- bacterial agent or other anti-
microbial agent. For example, the anti-microbial agent can be an anti- bacterial agent (antibiotic)

such as doxyeycline, tetracycline, or other antibiotics such as a generally applicable antibiotic.

{6318] In other embodiments, the present disclosure provides pharmaceutical compositions. The
pharmaceutical compostiion includes at least one compound according to the mstant disclosure for
use 1o treat health conditions in a subject in need thereof. The compound can be as described, for

example as described herein,

{0311] In some embodiments, pharmaceutical compositions can include at least one compound
disclosed herein and at least one pharmacentically acceptable carrier. In certain embodiments,
pharmaceuatical compositions can include phammaceutically accepiable carners, excipients, and/or
stabilizers are nontoxXic 1o recipients at dosages and/or concentrations used to practice the methods

disclosed herein,

{6312} In certain embodiments, weight fraction of the exciptent or combination of excipients i the

oy,
i
i

compostiion can be about 99% or less, about 97% or less, about 95% or less, about 90% or less,
M 3 ?

about 83% or less, about 80% or less, about 75% or less, about 70% or less, sbout 65% or less, about
60% or tees, about 55% or less, about 30% or less, about 45% or less, about 4054 or less, about 35%
or less, about 30% or less, about 253% or less, about 20% or less, about 159 or less, about 10% or

less, about 5% or less, about 2%, or about 1% ot less of the total weight of the composttion.

0313] Tn some embodiments, the pharmaceutically acceptable exaipient can wnclude, but is not
limited to a diluent, a binder, a filler, a buffering agent, a pH modifying agest, a disintegrant, a
dispersant, a preservative, a lubricant, taste~-masking agent, a flavoring agent, or a coloring agent and
can be as described herein below. The concentrations and types of excipients uiilized to form
pharmaceutical compositions disclosed herein and contemplated herein can be selected according o

known principles of pharmacentical science and knowledge in the att
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{0314} IV, Methods of Treatment

{6313] In certain embodiments, the present disclosure provides methods for treating, preventing,
reducing onset of, or ameliorating a bealth condition 1n a subject having, 1s suspected of developing,
or is gt tisk of developing the health condition. In accordance with these embodiments, the methods
can wclude administering to the subject 8 therapeutically effective amount of a compound according
to the instant disclosure alone or as combination therapies i treating, reducing onset or ameliorating
a heaith condifion 1n a subject in need thereof. In accordance with these embodiments, the compound
can be in the form of a therapeutic composition including at least one compound according to the
instant disclosure or can be a dosage form including at least one compound according to the instant
disclosure. In certain embodiments, the health condition can be cancer or a non-cancerous growth. In
other embodiments, the health condition can be any health condition treatable by compounds
disclosed herein. Certain embodiments of the method and health conditions are described below.
Disclosed compounds, therapeutic compositions and formulations, and dosage forms are described

above and herein, respectively.

{6316} Cancer

{6317] In some embodiments, the health condition can include, but is not Hmited to, cancer.
Accordingly, in certain embodiments, methods of the instant disclosure include treating,
ameliorating, or reducing the risk of onset of cancer in a subject In accordance with these
embodiments, the cancer can include any type of cancer or tumor. In some embodiments, the cancer
can be a solid tamor or non-solid, or other tumor. o other embodiments, the cancer can be malignant
or non-malignant, or metastatic or non-metastatic. In some embodiments, the cancer health condition

can include a vascudarized cancer.

[10318] Certain embodiments disclosed herein concern freating, ameliorating, or reducing the risk of
onset of cancer using af least one compound disclosed heretn. Non-limiting examples of cancer can
inciude, but are not hmited to, carcinoma, sarcoma, myeloma, levkenua, lymphoma, and mixed
types. Other non-limiting examples of cancers include, but are not limited to, connective tissue,
bladder cancer, breast cancer, kidney (renal} cancer, lung cancer, lymphoma, pancreatic cancer,
prostate cancer, skin cancer, ulerine cancer, other organ- of tissue-related cancer and the like. In
accordance with these embodiments, a method of the nstant disclosure can include the use of a
compound according to the instani disclosure to treat, ameliorate, prevent, or reduce the risk of ongset

of any type of cancer. Non-limiting examples of types of cancers to be treated, ameliorated, reduce
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onset of, or prevent can include, but 18 not limtted to, adrenocortical carcinoma, AIDS-related
cancers, pathogen-related cancer {e.z, HPVY), anal cancer, appendix cancer, ghoblastomas,
medullobiasioma, basal cell carcinoma, bladder cancer, bone cancer, bramn tumors, breast cancer,
bronchial adenomas/carcinoids, carcinoid wmory {childhood, gastrointestinal), carcinoraa of
uoknown  primary, cerebellar  astrocytoma, cervical cancer, childhood  cavcers, chronic
myeloproliferative disorders, colon cancer, desmoplastic small round cell mmor, endometrial cancer,
ependyrooma, esophageal cancer, exirabepatic bile duct cancer, bile duct cancer, eve cancers
(intraccular  melanoma, retincblastoma), galibladder cancer, gastric  (stomach) cancer,
gastrointestinal stromal tumor, germ cell tumors (childhood extracranial, extragonadal, ovarian),
gestational trophoblastic tumor, gliomas {adult, childhood braim stem, childhood cerebral
astrocytoma, childheod vispal pathway and hypothalamic, cerebral ghioma, malignant ghoma),
head and neck cancer, hepatocellnlar {(livery cancer, hypopharyngeal cancer, laryngeal cancer,
feukemias {acute lvmphoblastic, acute myeloid, chronic lymphocytic, chronic myelogenous, hairy
celiy, lip and oral cavity cancer, lung cancers (non-siuall cell, small cell), lymphomas (ATDS- related,

Burkitt, cutaneous T-cell, Hodgkin, non-Hodgkin, primary central nervous  system},

)
macroglobulinemia {Waldenstrom), medidloblastoma (childhood), mesotheliomas {adult malignant,
chiidhood), metastatic squamons seck cancer with occult primary, mouth cancer, multiple endocrine
neoplasia syndrome {cluldhood), multiple roveloma/plasma cell neoplasm, mycosis fungoides,
myelodysplastic syndromes, myelodysplastic/myeloproliferative diseases, vasal cavity and paranasal
sius  cancer,  nasopharyngeal  carcinoma,  neurcoblastoma,  oropharyngeal  cancer,
osieosarcoma/malignant fibrous histiocyioma of bone, ovartan cancer, ovaran epithelial cancer
{(surface epithelial-stromal tumor), ovarian low malignant potential tumor, pancreatic cancer,
pancreatic  cancer  (islet  cell), parathyrosd  cancer, pende  cancer, pharyogeal  cancer,
phecchromocytoma, pineal astrocytoma, pingal germinoma, pineoblastoma, and supratentorial
primitive neurcectodermal tumors {childhood), pituitary adenoma, pleuropulmonary blastorea, primary
prosiate cancer, recial cancer, renal cell carcinoma {kidoney cancer), rhabdomyosarcoma {childhood),
salivary gland cancer, sarcoma (Ewing famuly of tumors, Kaposi, soft tissue, utering), Sézary
syndrome, skin cancers {nonmelanoma, melanoma), skin carcinoma (Merkel cell}, squamous cell
carcinema, testicular cancer, throat cancer, thyvmoma {childhood), thymoma and thymic carcinoma,
thyrowd cancer, thyrowd cancer (chuldbood), transitional cell cancer of the renal pelvis and ureter,
unknown primary site {adult, childhood), urethral cancer, vaginal cancer, vulvar cancer, and Wilns

tror {childhood).
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{6319] In some embodiments, non-cancerous growths can also be treated by at least one compound
disclosed herein to reduce progression o a cancerous lesion or contain expansion of for example, a
neoplasia or benign tumor. In accordance with these embodiments, a method of the instant disclosure
can also include use of a compound according to the mstant disclosure to treat, ameliorate, prevent,
or reduce the risk of onset of non-cancerous growths in a subject suspected of developing, or s at

risk of developing any type of non-cancerous growths.

{6320} In certain embodiments, methods of the instant disclosure can include use of at least one
compound disclosed herein to treat, ameliorate, prevent, or reduce the risk of onset of a cancer at avy
stage of development. For instance, the cancer can be a stage 0 cancer, a stage 1, 11, or HI which can
be used to describe the number of turors 1n the body of a subject, the size of the tumor, and the
degree of spread nio nearby tissues, or a stage IV cancer or metasiatic cancer that hag spread fo

other organs, lyraph nodes or distant parts of the body.

{6321} In some embodiments, cancers 1o be treated or prevented by componnds and/or compositions
disciosed heretn can wnclude, but are not hmited o, prostate cancer, brain cancer, metasiatic cancers,
pancreatic cancer, lung cancer, breast cancer, kidney cancer, skin cancer, liver cancer, bladder cancer,
bone sarcoma, ovanan cancer, rectal cancer, blood cancer, gastrotntestingl cancer, medulloblastoma, or
any combination thereof. In some embodiments, the cancer i3 prostate cancer. In certain
embodimenis, the cancer is breast cancer. In some embodiments, the cancer is bone cancer. In other
embodiments, the cancer is Ewing’s sarcoma. In additional embodiments, the cancer is lung cancer.
in yet other embodiments, the cancer 18 non-small cell tung cancer (NSCLCY. In some embodiments,

the cancer is skin cancer. Iun other embodiments, the cancer 18 melanoma.

[0322] In certain embodiments and further to all paragraphs above, the cancer can be brain cancer,
Non-limiting exampies of brain cancer can include, but are not limited to, brainstem glioma,
cerchellar astrocytoma, cerebral astrocyvtoma/malignant glioma, ependymoma, medulioblastoma,
supratentorial primitive neurcectodermal tumors, visual pathway and hypothalamic gliomas. In some
embodiments, the brain cancer can be ghioblastoma, high-grade glioma, other brain cancer, or any
combination thereof In certain embodiments, methods disclosed hersin include treating,
ameliorating, or reducing onset of glioblastoma. In cther embodiments, methods disclosed herein

welude treating, ameliorating, or preventing onset of high-grade ghomas.

{6323} In sorwe embodiments, the compounds disclosed herewn, such as coropound B19, compound

13
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B120, compound B71, compound B122, compound B46, compound BI21, compound B72,
compound B130, compound B138, compound B118, compound B140, compound BI37, or
RGN6024, compound BBS, compound B15S, compound B125, compound BI57, or compound
BH17, or any combination thereof or composition or formulation thereof, can be adroimstered to treat
brain cancer. lo accordance with these embodiments, the brain cancer can wnclude, but 13 not limited
to, bramster glioma, cerebellar astrocytoma, cerebral astrocvioma/malignant glioma, ependymoma,
wedulloblastoma,  supratentorial  primitive  neuroectodermal  tumors, visaal  pathway  and
hypothalamic gliomas. In some embodiments, the compounds disclosed herein, such as compound
B9, compound B120, compound B71, compound B122, compound B46, compound BI2L,
compound B72, compound B130, compound B138, compound B118, compound B146, compound
B137, or RGN6024, compound BED, compound BISS, compound B125, compound B157, or
compound B117, or any combination thereof or composition or formuiation thereof, can be
administered to treat glioblastoma, high grade glioma, other brain cancer, or any combination

~

thereof. In certain embodiments, the compounds disclosed herein, such as compound B9,
compound B120, compound B71, compound B122Z, compound B46, compound B121, compound
B72, compound B130, compound B138, compound B118, compound B140, compound B137. or
RGN6024, compound BRS, compound B15S, compound B125, compound BI57, or compound
BH17, or any combination thereof or composition or formulation thereof, can be administered to
ireat, ameliorate, of reduce onset of ghoblastoma. In other embodiments, methods disclosed herein
mnchide adoinsstering the compounds disclosed herein, such as compound B19, compound B120,
compound B71, compound B122, compound B46, compound B121, compound B72, compound
BI30, compound B138, compound B11S, compound B140, compound B137, or RGN6024,

~r

, ot compound B117, or any

~r
I3
i

compound B89, compound B15S, compound B125, compound B15
combination thereof or composition or formulation thereof, to ireat, ameliorate, or prevent onset of

high-grade ghiomas.

{6324] In other embodiments, RGNe024 or a fornulation thereof can be admimstered to treat
brawnstem ghioma, cerebellar asirocytoma, cerebral astrocyvioma/malignant ghioms, ependymoma,
medulloblastoma, supratentorial primitive neyroectodermal tumors, visual pathway and hypothalamic
ghiomas. In some embodiments, RGN002Z4 or a formulation thereof can be admmnistered to treat
clioblastoma, high grade glioma, other brain cancer, or any combination thereof ln certain

embodimenis, RGN6024 or formulation thereof can be admuinistered to treat, amehoraie, or reduce
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cnset of glioblastoma. In other embodiments, methods disclosed heretn include admimstering
compound RGNG024 or formulation thercot to treat, ameliorate, or prevent onset of high-grade

glhiomas.

{6325] In some embodiments and further to paragraphs the previous paragraphs and further to
paragraphs above, the cancer is cancer that metastasizes to the brain. Non-limiting examples of
cancers that are most hikely to cause brain metastases nctude, but are not Himited to, lung, breast,
colon, kidney, and melanoma. In some embodiments, the cancer is lung cancer, lung cancer that has
metasiasized to the bramn, breast cancer, breast cancer that has metastasized to the bramn, colon
cancer, colon cancer that has metastasized to the brain, kidoey cancer, kiduey cancer that has
metastasized to the brain, melanoma, or melanoma that has metastasized to the brain, or any
combination thereof In other embodiments, the cancer is non-small cell lung cancer (NSCLC) that
has metastasized to the brain. In some embodiments, the cancer 1s breast cancer that has

metasiasized to the brain.

{6326] In some embodiments, methods of treating, ameliorating, or preventing cancer, metastasis,
tumor formation or progression, or a combination thereof' in a subject can include, but are not limited
to, administration of an effective amount of any or the compounds and/or pharmaceutical
compositions disclosed herein. “An effective amount” as used herein refers to a dose of any the
compounds, formulations and/or pharmaceutical compositions disclosed herein that is sufficient to
confer a therapeutic effect on a subject having or suspected of developing cancer. In certain
embodiments, a therapeutic effect for a subject baving or suspected of having cancer can include
reducing the symptoms or consequences of the cancer, such as reducing expansion of, shrinking of a
tumor, killing tumor cells, preventing or reducing the occurrence of metastases from a primary
tumor, reduciog the number of tumor cells of a tumor or tumor volume, reducing or preventing
metastasis of a mmor, inhibiting the growth or expansion of tumor cells of a primary tumor,

secondary tumor and/or a metastatic turmor, eliminating or kitling rumor cells and the like.

10327} Non-Neoplastic Conditions

{6328] In some embodiments, the health condition can include, but 1s not limited to, non-neoplastic
conditions. Non-neoplastic conditions refer to a non-cancerous, non-malignant, or benign disease or
{esion that 1s not abnormal tissue growth resolting from uncontrolled cell proliferation. Accordingly,

in certain embodiments, methods of the instant disclosure include treating, ameliorating, or reducing

Ju—
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the risk of onset of gout, familial Mediterranean fever, or nail fungus. o other embodiments, the

health condition can include, but is not limited to, vascular disease.

{6329} Subjects

16338] In some embodiments, the subject 1o be treated by any compound or any composition
disclosed heretn for any health condition can be human. In other embodiments, the subject can be a
nov-human animal or other mammal, In some erobodirents, a subject can be Hivesiock, & companion
animal, a lab animal, or a zoclogical, a2 wild animal, reptile, fish or bird. Non-limiting examplies of
fivestock can include, but 1s not himited to, pigs, cows, buffalo goats, sheep, chickens, ducks, geese,
turkeys, llamas, and alpacas. Noo-limiting examples of companion animals can include pets such as
dogs, cats, rabbits, horses, and birds. As used herein, a zoological amimal can include any animal
found 1o a zoo. Zoo and wild animals can tnclude, tnit are not limited o, non-human primates, wild
cats, wolves, and bears. Non-limiting examples of a laboratory animal can include rodents, canines,
felines, and nov-human primates. In some embodiments, the subject 18 3 human subject such as a

fetus, infant, child, adolescent, young adult, adult, or elderly adult

16331} In some embodiments, a subject can be any subject for whom treatment or therapy is needed.
In other embodiments, a subject to be treated by the methods described herein can be 4 human
subject having, having had, suspected of having, or at risk of developing a health condition. In certain
embodiments, the health condition 15 cancer. In some embodiments, a subject can have, have had, is
suspected of having, oris at risk of developing cancer. In some embodiment, a subject can have, have
had, 1s suspected of having, or 15 at risk of developing a sohid twmor. In certain embodiments, a
subject can be 4 mamumal. In some embodiments, 4 subject can be human, In other embodiments, a
subject in need of methods disclosed herein can be identified by routine medical examination, e.g.,
{aboratory tests, biopsy, magnetic resonance imaging {MRI) scans, alirasound exams, and the hke,
In some embodiments, the subject to be treated by methods described herein can have undergone
or is undergoing an anti-cancer therapy, for example, chemotherapy, radiotherapy, immunotherapy,

and/or surgery.

{6332] In some embodiments, 3 subject 10 be treated by the methods described herein can be a
human subject having, having had, suspected of having, or at risk of developing cancer. In some
embodiments, a subject to be treated by the methods described herein can be a buman subject

having, suspected of having, or at risk of developing, without lumitation, prostate cancer, brain
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cancer, metastatic cancers, pancreatic cancer, hang cancer, breast cancer, kidney cancer, skin cancer,
fiver cancer, bladder cancer, bone sarcoma, prostate cancer, ovarian cancer, rectal cancer, blood
cancer, skin cancer, gastrointestinal cancer, medulloblastoma, or any combination thereot, or any
comtbination thereof, In some embodiments, a subject {0 be treated by the methods described herein
can be a hursan subject baving, haviog had, suspected of having, or at nsk of developing
adenocarcinoma  of the prostate (e.g, acinar adenccarcinoma and/or prostatic  ductal
adenocarcmoma). o cortain embodiments, 3 subject to be treated by the methods described herein
can be a human subject having, having had, suspected of having, or at risk of developing astrocytoma,
glioblastoma, and/or meningioma. In some embodirents, a subject to be treated by the methods
described heretn can be a buman subject having, having had, suspected of having, or at risk of
developing exocrine pancreatic cancer {eg, adenocarcinoma, squamous cell carcinoma,
adenosquamous carcinoma, colloid carcinoma) andf/or neuroendocring pancreatic cancer. In some
embodiments, a subject to be treated by the methods described herein can be a human subject
having, suspected of having, or a risk for developing ductal carcinoma fn site, nvasive ductal
carcinoma, breast cancer including, but not limited to, mflammatory breast cancer, and/or metastatic
breast cancer. In other embodiments, a subject to be treated by the methods disclosed herein canbe s
human subject having, suspected of having, having had, or at nisk of developing osteosarcoma,
chondrosarcoma,  poorly  differentiated  round/spindie cell  tumaors, Ewing  sarcomas,
hemangioendothelioms, angiosarcoms, fibrosarcoma/myofibrosarcoma, chordoma, adamantinoma,
liposarcoma, letomnyosarcoma, mahignant peripheral nerve sheath tumor, rhabdomyosarcoma,
synovial sarcoma, and/or malignant solitary fibrous tumor, In additional erbodirnents, a subject to
be treated by the methods disclosed herein can be a human subject having, having bad, suspected of
having, ot at risk of developing hepatocellular  carcinoma (HCC), fibrolamellar  HOC,
cholangiocarcinoma, hemangiosarcoma, secondary liver cancer, and/or hepatoblastoma. In other
embodiments, a subject to be treated by the methods described herein can be a human subject having,
suspected of having, having had, or at nsk of developing urothelial carcinoma, squamous cell

carcinomas, adenocarcinomas, and/or small-cell carcinomas of the bladder.

10333] In certain embodiments, a subject to be treated by the methods disclosed herein can be a
human subject having, having had, suspected of having, or at risk of developing prostate cancer. In
some embodiments, a subject to be treated by the methods disclosed herein can be a human subject

having, having had, suspected of having, or at risk of developing breast cancer. In other
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embodiments, a subject to be treated by the methods disclosed herein can be 2 human subject having,
having had, suspected of having, or at risk of developing bone cancer. In vet other embodiments, &
subject to be treated by the methods disclosed herein can be a human subject having, having had,
suspected of having, or at risk of developing Ewing’s sarcoma, In some embodiments, a subject to
be treated by the methods disclosed herern can be a human subject having, having had, suspected of
having, or at risk of developing lung cancer. In additional embodiments, a subject to be treated by
the methods disclosed herein can be a human subject having, baving had, suspected of having, or at
risk of developing non-small cell lung cancer (NSCLC). In some embodiments, a subject to be
treated by the methods disclosed herein can be a human subject having, having had, suspected of
having, or at risk of developing non-small cell lung cancer (NSCLC) metastasizing to brain. In other
embodiments, a subject to be treated by the methods disclosed herein can be a human subject having,
having had, suspected of having, or at risk of developing skin cancer. In some embodiments, a
subject to be treated by the methods disclosed herein can be a human subject having, having had,

suspected of having, or at risk of developing melanoma.

10334} Admimistration

{03335] A composition of the instant disclosure can be administered to a subject by any method known
in the art. In some cmbodiments, the compounds disclosed herein, such as compound B19,
compound B120, compound B71, compound B122, compound B46, compound Bi21, compound
B72, compound B130, compound B138 compound B1I§, compound B140, compound Bi37, or
RGNGO24, compound BES, compound BI55, compound B125, compound B157, or compound
B117, or any combination thereof or composition or formulation thereof, can be administered
parenterally, buccally, intranasally, by inhalation, intraperitoneally, intranterine, mtratumorally,
intravascularly, transdermally, subcutaneously, rectally, or intrapulmonary. Non-limiting examples
of admimstering the compounds disclosed heretn, such as compound BI9, compound BI20,

compound B71, compound B122, compound B40, compound B121, compound B72, compound

;
B130, compound B138, compound Bl18 compound B140, compound BI37, or RGN6024,
compound BBY, compound B155, compound B125, compound B157, or compound B117, or any
combination thercof or composition or formulation thereof, include intravenous, intramuscular,
intrathecal, or intrasternal administration, oral administration, subcutaneous administration,
intratumoral, intravascular, intracerebral injection, intracisternal, intracerebroventricular, intranasal

or inhalation, parenteral, buccal, enteral, intraperitoneal, ihalable, infused, opbthalmic, intravitreal,
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olic, rectal, sublingual, topical, transdermal, intrapulmonary, intrauterine, vaginal, via uitrasound-
mediated blood brain barrier disruption, implantable devices, infusion techniques, or nanoparticle-
based delivery.

10336} In certain embodiments, compositions disclosed herein can be administered topically, Topical
adimurustration can melude the use of transdermal adrmmstration such as transdermal patches o
iontophoresis devices. In some embodiments, composttions disclosed hereinr can be fornnulated in
dosage unit formoulations for adounisiration that further wnclude, but are not lowited to, conventional
nontoxic pharmaceutically acceptable adjuvants, carriers, excipients, and vehicles as described in

herein and above, respectively.

{0337] In certain embodients, dosage levels of compounds disclosed herein 1n a therapeutic
compositicn of the disclosure can be varied 10 administer a conceniration of compounds or mixtures
of compounds that 18 effective to achieve the desired therapeutic response for a particular subject A
selected dosage level can depend upon a variety of factors, meluding the particular compound or
mixture of compounds in a composition, the activity of the therapeutic composition, formulation, the
combination with other drags or treatments, disease and disease duration, and the physical condition
and prior medical history of the subject being treated. Determination of the proper dosage for a

particular situation 1s within the skall of a health professional.

{0338} In some embodiments, a composition disclosed herein 15 administered as needed, upon
development or shortly before development of symptoms. In some embodiments, the composition is
administered regularly by following a prescribed treatment schedule. For instance, a composition of
the wstant disclosure can be adounistered routinely, at varous intervals. To another example,
compositions can be administered daily, weekly, monthly, or over several months. In some
emabodiments, compositions are administered datly. In other embodiments, compositions are
administered weekly. In vet other embodiments, compositions are administered monthly.
Compositions ¢an also be administered every three to six months or by longer intervals as
determined 1s appropriate for prolonged administration or treatment. As it will be recognized in the

art, the duration of treatment can and will vary and can be determined by a health professional.

10339] Adnunistration of compositions described herein can also be carried out as part of a treatment
regimien that can include muliiple instances of adwinistration of one or more compositions or

mixture of compositions. Such a regimen can be designed as a method of immediately treating a
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condition and/or as a method of long-term maintenance of the health of a subject after having been
treated for a condition (¢ g, prevention), For instance, a treatruent regimen can be designed to delay
the onset of the condition of inferest in a subject. Bt will be appreciated that determination of

appropriate treatment regimens is within the skill of a health professional.

16340] It will also be appreciated by those skilled in the art that a composition of the present
disclosure can be co-administered with other therapeutic agents before, after, and/or during treatment
with a composition of the disclosure. The term “co-administer” refers to administration of more than
one active ngredient at the same time, just prior to, or just after the administration of one or wore
additional therapies. The compounds of the disclosure can be admimistered alone or can be ¢o-
adnuristered to the subject along with another compound or a standard agent known in the art. Co-
administration is meant to include simultanecus or sequential adminisiration of the compounds
individually or in combination. Dosage amounts and intervals can be adjusted individually to
provide levels of the adnmunistered coropound effective for the particolar chirucal indication being
treated. This will provide a therapeutic regimen that 1s commensurate with the severity of the

individual's disease staie.

{0341] In certatn embodiments, a subject treated with one or more compounds or compositions
disclosed herein can have completed at least one additional cancer therapeutic regimen, be receiving
an additional cancer therapeutic regirnen, or can receive an additional cancer therapeutic regimen
following treatment disclosed herein or surgery before or after administering a compound or
composition disclosed herein. In some embodiments, an additional therapeutic regimen of use to
treat cancer disclosed herein can include adimuwmistering one or more anti-cancer therapeutic or
treatment, e.g., one or more of chemotherapeutic agents, radiation therapies, small molecules, and an
immuonomodulatory agent. In some embodiments, anti-cancer therapeutics or freatments can be
adnunistered separately from a compound disclosed herein or a derivative thereof In certain
embodiments, anti-cancer therapeutics or treatments can be administered to a subject before, during,
or after at least one compound is administered to a subject disclosed herein at least once datly, every
other day, every third day, twice weekly, weekly, every other week, twice monthly or monthly,

every other mounth, every six months, or other suitable dosing regimen.

{6342] In certain embodiments, the present invention further comprises administration of one or

more of an anti-microbial agent, a chemotherapeutic agent, other anti-cancer therapy, or antibody or
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fragment thereof. In some embodiments, the anti-microbial agent comprises one or more of an antt-
viral, bactericidal agent, anti-fungal, or anti-bactenal agent or other anti-microbial agent. In other

embodiments, the anti-bacterial agent comprises one or more of doxyeycling or tetracycline.

16343] In some embodiments, pharmaceutical compositions disclosed herein can be administered
before, during, or after at least one or more chemotherapeutic agents. Non-limiting examples of a
chemotherapeutic agent can include, but is not limited to, temozolomide, lomustine, belzutifan,
cisplatin, carboplatin, nedaplatin, ftriplatin tetranitrate, phenanthriplatin, picoplatin, satraplatin,
Doxorubicin, Melphalan, Roscovitine, Mitomyein €, Hydroxyurea, S-Fluorouracid, AraC
{cytarabine}, 6- mercaptopurine, O-thioguaning, Cisplatin, Ara-C, Eioposide, (Gemcitabine,
Bortezomib, Sunitinib, Sorafentb, Sodium Valproate, a HDAC Inhibitor, a DNA synthesis inhibitor,
or Dacarbazine or & combination thereof Non-limiting examples of HDAC inhibuiors include
FROI228) Trichostatin A, SAHA and/or PDXI0L Noun-limiting examples of DNA synthess
whibtiors include, but are not hvnied 1o, capecitabine, Hoxunidine, decitabine, vidaza, fludarabine,
nelarabine, cladribine, clofarabine, pentostatin, thiarabine, troxacitabine, sapacitabine or foresting.
More examples of addional chemotherapentic agents include, but are not hwuted to, FLT3
inhibitors such as Semexanib (SCT5416), Sunitinib (SU 11248}, Midostaurin (PKC412), Lestautinib
{CEP-701), Tandutiub {MLNS18), CHIR-Z58, Soraferub {(BAY-43-9006) and/or KW- 2449 Other
non-limiting examples of additional chemotherapeutic agents include farnesyltransterase nhibtiors
such as tipttarnih (RI 153777, Farmnestra), lonatarmb (SCH66336, Sarasar™) and/or BMS-214662.
{Ither chemotherapentic agents include, but are not lunited to, topoisomerase H wshibitors such as the
epipodophviotoxing etoposide, teniposide, anthracyclines doxorubicin and/or 4-epi-doxorubicin
More non-limiting examples of additional chemotherapeutic agents wnchude P-glycoprotein
modulators such as zosuquidar trihydrochloride {2.3HCL), vanadate, or verapamil. More non-
Hmtting examples of chemotherapeutic agents ioclode hypometbylating agents such as S-aza-

cytidhoe or 2' deoxyazacitidine.

{3344} In certain embodiments, pharmaceutical compositions disclosed herein can be administered
betore, during, or after at least one or more other agents. Non-limiting examples of such other agents
or molecules can include, but are not limitted to, imatinib, dasatinib, ntlotinib, bosutinib, regorafenib,
ponatinib, sunitinib, sorafenib, erdafitinib, lenvatinib, pazopanib, afatinib, gefitinib, osimertinib,
vandetanib, erlotimb, lapatinib, dacomitinib, wveratimb, ribociclib, abemaciclib, palbociclib,

cabozantinib, crizotinib, axitinib, alectinib, vemurafenib, encorafenib, dabrafenth, olaparib,
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rucaparib, talazoparib, wmiraparib, larotrectintb, entrectimb, lorlatnib, ibrutinib, cobimetinib,
bintmetinitb, trametinib, brigatinib, cgilteritinib, ceritirub, ivosidentb, carfilzomib, marizomib,

alpelisib, duvelisib, copanlisib, and the like.

{0345} In other embodiments, pharmaceutical composttions disclosed herein can be administered
alone or in combination with at least one immunomaodulatory agent. Non-limiting examples of such
immunomodulatory agents include, but are not hmited to, anti-PDI, anti-PD-L1, anti-CTLA-4, anti-
0X40, anti-CD137, ete. Non-limiting examples of PD-1 inhibitors include, but are not limited to,
anti-PD-1 antibodies, such as pembrolizamab, nivolumab, and cemiplimab. Non-limiting examples
of PD-L1T inhibitors can inchude atezolizumab, durvalumab, and avelumab. A non-limiting example
of a CTLA-4 mlubitor is the anti-CTLA-4 antibody ipilimumab. In some embodiments, an
immunomodulatory agent can be gne or more tnhibiiors that target a checkpoint molecule selected

from CD40, GITR, LAG-3, OX40, TIGIT and TIM-3.

{6346] In certain embodiments and further to the preceding paragraphs, at least one additional
therapeutic regimen in combination therapies disclosed herein can wnclude adnurustering radiation.
In some embodiments, a subject can be treated by radiation therapy by at least one of before, during
or after administration of a compound and/or pharmaceutical composition disclosed herein. In other
embodiments, a subject can be treated by radiation therapy at lgast 12 hours, about 24 hours, about 2
days, about 3 days, about 4 days, about S days, about 6 days, about | week, or about 2 weeks or
about 3 weeks or more before and/or after administration of a compound and/or pharmaceutical
composition disclosed herein. In vet other embodiments, a subject can be treated by radiation
therapy using ionizing radiation. In some embodiments, a subject can be treated by radiation therapy
delivered by a linear accelerator. In additional embodiments, a subject can be treated by radiation
therapy delivered directly to a tumor, To certain embodiments, radiation therapy can be delivered
directly to a tumor at a dose of radiation ranging from about 2 Gy to about 150 Gy {e.g., about 2,
about 5, about 10, about 20, about 30, sbout 40, about 30, about 75, about 100, about 125, about 150

(y or other suitable radiation range or dose}.

{6347] In some embodiments, at least one compound disclosed herein can be admimstered with
radiation to treat a subject having or suspected of developing brain cancer {e.g., glioblastoma, high
grade glioma, or cancer that retastasizes to the brain). In certain embodiments, the compounds

disclosed herein, such as compound B19, compound B120, compound B71, compound Bi22,
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compound B46, compound BI21, compound B7Z, compound B30, compound B138, compound
B1i8, compound B140, compound B137, or RGN6024, compound B89, compound BI1SS,
compound B125, compound B157, or compound B117, or any combination thereof or composition
or formulation thereof, can be administered before, during and/or after radiation to treat a subject

having or suspecied of developing brain cancer.

10348} In certain embodiments, RGN6024 or a formulation thereof can be administered with, before
or after radiation to treat a subject having or suspected of developing brain cancer {e.g,
glioblastoma, lgh grade glioma, or cancer that metastasizes to the brain). In certain embodiments,
RGINGO24 or a formulation thereof can be administered at the same time or consecutively following

radiation to treat a subject having or suspected of developing brain cancer or other cancer.

10349] In some embodiments, at least one compound disclosed herein can be administered before,
during and/or after at least one chemotherapy agent to treat a subject having or suspected of
developing brain cancer {e.g., glioblastoma, high grade glioma, or cancer that metastasizes to the
bramn}. In certain embodiments, the compounds disclosed herein, such as compound B19, compound
BI20, compound B71, compound B122, compound B46, compound B121, compound B72,
compound B130, compound BI38, compound B118, compound B140, compound B137, or
RGNGO24, compound BES, compound BI55, compound B125, compound B157, or compound
B117, or any combination thereof or composition or formulation thereof, can be administered before,
during and/or after at least one chemotherapy agent to treat a subject having or suspected of
developing brain cancer. In some embodiments, at least one compound herein can be administered
before, during and/or after tervorolomide to treat a subject having or suspected of having brain

cancer {e.g., glioblastoma, high grade glioma, or cancer that metastasizes to the brain).

{6350} In some embodiments, at ieast one compound herein can be administered before, during
and/or after lomustine to treat a subject having or suspected of having brain cancer. In some
embodiments, at least one compound herein can be administered before, during and/or after
belzutifan to treat a subject having or suspected of having brain cancer. In other embodiments, at
least oue compound herein can be administered before, during and/or after crizotinib to treat a
subject having or suspected of having non-small cell lung cancer (NSCLC) that has metastasized to
the brain. In vet other embodiments, at least one compound herein can be admimstered before,

during and/or after osimertinib to treat a subject having or suspected of having non-small cell hung

143



WO 2024/182556 PCT/US2024/017752

cancer (NSCL) that has metastasized to the brain.

{3358} In certain embodiments, RGN6024 or a formulation thereof can be administered with at feast
one chemotherapy agent to treat a subject having or suspected of developing brain cancer {e.g.,
glioblastoma, high grade ghioma, or cancer that metastasizes to the brain). In some embodiments,
RGNG6O24 or a formulation thereof can be administered before, during and/or after temozolomide 1o
freat a subject having or suspected of having brain cancer {e.g., glioblastoma, high grade glioma, or
cancer that metastasizes to the brain). In some embodiments, RGN60O24 or formulation thereof can
be admunistered before, during and/or after lomustive to treat a subject having or suspected of having
brain cancer. In some embodiments, RGN6024 or a formulation thereof can be administered before,
during and/or after belzutifan to treat a subject having or suspected of having brain cancer. In other
embodiments, RGN6024 or a formulation thereof can be administered before, during and/or after
erizotingb to treat a subject having or suspected of having non-small cell lung cancer (NSCLC) that
has wetastasized to the brain Tn yei other embodiments, RGNG024 can be adwinmistered before,
during and/or after osimertinib to treat a subject having or suspected of having non-small cell fung

cancer {(NSCLC) that has metastasized to the brain.

{0352] In some embodiments, at least one compound or formulation thereof disclosed herein can be
administered with radiation to treat a subject having or suspected of developing prostate cancer
and/or Ewing sarcoma. In certain embodiments, the compounds disclosed herein, such as compound
BI9, compound B120, compound B71, compound Bi22, compound B46, compound BI21,
compound B72, compound B130, compound B138, compound B118, cormpound B140, compound
B1I37, or RGN6D24, compound BRY, compound B155, compound B125, compound BIS7, or
compound B117 or any combination thereof or composition or formulation thereof, can be
administered before, during and/or sfter radiation 1o treat a subject having or suspected of

developing prostate cancer and/or Ewing sarcoma.

{6353] In certain emnbodiments, at least one compound disclosed herein can be administered with at
least one inhibitor of an ataxia telangiectasia and Rad3-related (ATR) protein to treat a subject
having, having had, suspected of having, or at risk of developing prostate cancer and/or Ewing
sarcoma. Non-himiting examples of inhibitors of ATR proteins {i.e, ATR inhibitors) suitable for use
herewn can include Schisandrin B, NUG027, BAY 1395344, Dactolisth (NVP-BEZ235), EPT-46404,
Torin 2, VE-821, AZ20, Md344 (VX.-803), Ceralasertib (AZD6738), Berzosertib (M6620, VX-
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9703, and the like. In certain embodiments, at least one compound heretn can be administered with

Berzoseriib 1o treat 8 subject having or suspected of having Ewing sarcoma and/or prostate cancer,

{6354] In other embodiments, at least one compound disclosed herein can be administered with at
feast one inhibitor of sering/threonine kinase Checkpoint a T {CHK 1} to treat a subject having or
suspected of having prostate cancer and/or Ewing sarcoma. Non-limiting examples of CHKI
inhibitors can include MK-8776 (SCH 900776), PE-477736, Prexasertib {LY2606368), Rabugertib
{(LY2603618), and the like In certain embodiments, at least one compound herein can be
administered with Rabusertib to freat a subject having or suspected of developing Ewing sarcoma

and/or prostate cancer.

{8355] In some embodiments, at least one compound disclosed herein can be administered with at
least one inhibitor of PARPI (poly({ ADP)}-nhose polymerase-1) to treat a subject having or suspected
of developing pancreatic cancer. Non-hmiting examples of PARP1 inhibitors suttable for use herein
can include, but are not limited to, Velipanb, Pamiparib (BGB-200), CEP 9722, E7016, Rucaparib,
Nirapanb, Talazoparib, Olaparib, and the like. In some embodiments, at least one compound
disclosed herein can be administered before, during and/or after Glaparib to treat a subject having or

suspected of developing pancreatic cancer,

18356] Dose

16357] In some embodiments, the effective dose in a human is about 0.5-5 mg/kg In some
embodiments, the effective dose in a human is about 0.5-1 mg/ke In some embodiments the
effective dose tn a human is about [-2 mg/ke, In some embodiments, the effective dose in a human
is about 2-3 mg/kg. In some embodiments, the effective dose in a human is about 3-4 mg/kg In
some embodiments, the effective dose 1o a human is about 4-5 mg/kg. Io some embodiments, the
effective dose in a human is about 0.53-1.5 mg/kg. In some embodiments, the effective dose in a
human 1s about 1-1.5 mg/kg. In some embodiments, the effective dose 1n a human 13 about 2.5-3
mg/kg. In some embodiments, the effective dose in 3 human is about 1.5-2.5 mg/kg In some
embodiments, the effective dose 1n a human is about 2-2.5 mgkg In some embodiments, the
effective dose i a human is about 2.5-3.5 mg/kg. In some embodiments, the effective dose in a
human is about 3-3.5 mg/kg. In some embodiments, the effective dose in a human 15 about 3.5-4 5
mg/kg. To some embodiments, the effective dose 1n a homan s about 3.5-5 mg/kg In some

embodiments, the effective dose in a human is about 3.5-4 mg/kg. o some embodiments, the
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effective dose tn a human is about 4-4.5 mg/kg. In some embodiments, the effective dose 1t a human
13 about 4.5-5 mg/kg In some embodiments, the effective dose in a human is about 1-3 mg/kg In
some embodiments, the effective dose in a human is about 3-5 mg/kg. In some embodiments, the

effective dose in a human 13 about 3-4.5 mg/kg.

_

18358] In some embodiments, the effective dose in a human is 0.5 mg/ke. In some embodiments, the
effective dose 11 a human is 1.0 mg/kg In some embodiments, the effective dose 1n g bumao is 1.25
mg'kg. In some embodiments, the effective dose in a human is 1.5 mg/kg. In some embodiments, the
effective dose tn a human 1s 1.75 mg/ke. In some embodirents, the effective dose in a human 18 2.0
mg/kg. In some embodiments, the effective dose tn a human 18 2.25 mg/kg. In some embodiments,
the effective dose 1 a human is 2.5 mg/kg. In some embodiments, the effective dose 1n a human is
2.75 mg/kg In some embodiments, the effective dose in a human is 3.0 mgke In some
embodiments, the effective dose 1n a human 18 3 25 mg/kg. In some embodiments, the effective dose
10 a human 15 3.5 roglkg. In some embodiments, the effective dose in a human 138 375 mg/kg In
some embodiments, the effective dose in a human is 4 mg/kg. In some embodiments, the effective
dose in a human 13 4.25 mg/ke. In some embodiments, the effective dose in a human 18 4.5 mmg/kg In
some embodiments, the effective dose in a human is 4.75 mgkg In some embodiments, the

effective dose in a human s 5 me/k

[

o

{6339] In some embodiments, the effective dose in a mouse is 1-25 mg/kg. In some embodiments,
the effective dose in a mouse is 1-5 mg/kg. In some embodiments, the effective dose in a mouse 18 5-
10 mg/kg In some embodiments, the effective dose in a mouse 18 10-15 mg/kg In some
embodiments, the effective dose 1n a mouse 18 15-20 wmglkg. Tn some embodiments, the effective
dose in a mouse is 20-25 mg/ke. In some embodiments, the effective dose in a mouse 15 1-3 mg/kg.
In some embodiments, the effective dose 1 3 mouse is 3-5 myg/kg In some embodiments, the
effective dose in a mouse 15 5-8 mg/kg. In some embodiments, the effective dose in a mouse is &-10
mg/kg. In some embodiments, the effective dose in a mouse 1s 10-12 mgkg. In some embodiments,
the effective dose in a mouse 15 12-15 mg/kg. In some embodiments, the effective dose in a mouse is
15-17 mg/kg. In some embodiments, the effective dose in a mouse s 17-19 mgkg In some
embodiments, the effective dose in a mouse is 17-19 mg/kg. In some embodiments, the effective
dose in a mouse 15 1-21 mg/kg. In some embodiments, the effective dose in a mouse is 21-23 mg/kg.
In some embodiments, the effective dose 1 a mouse 13 23-25 mg/kg. In some embodiments, the

effective dose in a mouse is 1-10 mg/ke. In some embaodiments, the effective dose in a mouse is 10-
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20 mg/kg. In some embodiments, the effective dose in 2 mouse 1s 10-25 mglkg.

{33690} In some embodiments, the effective dose in a mouse is 1 mg/kg. In some embodiments, the
effective dose in a mouse 15 1.5 mg/kg. Tn some embodiments, the effective dose in a mouse 18 2
mg/kg. In some embodiments, the effective dose in a mouse is 2.5 mg/kg. In some embodiments, the
effective dose in a mouse 15 3.0 mg/kg. In some embodiments, the effective dose in 2 mouse 15 3.5
mg/kg. In some embodiments, the effective dose tn a mouse 18 4.0 mg/kg, In some embodiments, the
effective dose in a mouse 15 4.5 mg/ke, In some embodiments, the effective dose in a mouse 15 5
mg/kg. In some embodiments, the effective dose in a mouse 18 5.5 mg/kg. Tn sorve embodiments, the
effective dose 1o a mouse 15 6 mg/kg. In some embodiments, the effective dose tn a mouse 15 6.5
mg/kg. In some embodiments, the effective dose in a mouse 18 6.5 mg'kg. In some embodiments, the
effective dose in a mouse 13 7 mg/kg, In some embodiments, the effective dose in a mouse 15 7.5
mg/kg. In some embodiments, the effective dose in a mouse 15 10 mg/kg. In some embodiments, the
effective dose in a mouse 18 12 mghkg In some embodiments, the effective dose 1o a wouse 15 15
mg/kg. In some embodiments, the eftective dose in a mouse is 20 mg/kg. In some embodiments, the
effective dose 1n a mouse 18 23 mgke. In some embodiments, the effective dose in a mouse 18 25

mg'kg.

[{ie]

{6361] In some embodiments, the effective dose is admimistered after at least one compound is
administered. In some embodiments, the effective dose is administered to a subject before at least
one compound is administerad. In some embodiments, the effective dose is administered to a subject
during {e.g. at the same time) at least one compound 1s administered. In some embodiments, the

effective dose 18 adminisiered alone.

{0362] In some embodiments, the effective dose is administered at least once daly. In some
embodiments, the effective dose is admimstered every other day. In some embodiments, the
effective dose 18 adnumstered every third day. In some embodiments, the effective dose is
administered twice weekly. In some embodiments, the effective dose 1s administered weekly. In
some embodiments, the effective dose 15 admimstered every other week. In some embodiments, the
effective dose 1s administered twice monthly. In some embodiments, the effective dose is
administered monthly. In some embodiments, the effective dose is administered every other month.
In some embodiments, the effective dose 18 administered every six months. In some embodiments,

the effective dose is administered by some other suitable dosing regimen.
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{6363] In certain embodiments, the present disclosure provides methods for treating, preventing,
reducing onset of, or ameliorating a health condition 1n a subject having, 18 suspected of developing,
or s at risk of developing the health condition. In accordance with these embodiments, the methods
can inchude administering to the subject g therapeutically effective amount of a compound according
to the instant disclosure alone or as combination therapies n treating, reducing onset or ameliorating
a health condition in a subject in need thereof. {n accordance with these embodiments, the compound
can be in the form of a therapeutic composition including at least one compound according to the
instant disclosure or can be a dosage form including at least one compound according to the instant
disclosure. In certain embodiments, the health condition can be cancer or a non-cancerous growth.
in other embodiments, the health condition can be any health condition treatable by compounds
disclosed herein. Certain embodiments of the method and health conditions are described below.
Disclosed compounds, therapeutic compositions and formulations, and dosage forms are described

herein and above, respectively.

18364] Methods of Use
{0365] In some embodiments, the present nvention is a method of modulating abnormal cell
division, the method comprising the steps of: (a) identifying a cell with abnormal cell division;

and (b) admimstering the compounds or compositions as disclosed herein or a denvative thereot,

{0366] In some embodiments, the present invention is a method of drug screening to identify g
therapeutically effective drug candidate to treat a health condition in a subject in need thereof, the
method compnsing the steps oft (a) identifying an in vitro or in vivo model for a health
condition; {b} admuinistering the drug candidate and RGNG024 1o the w vitro or tn vivoe model; (¢)
determuining efficacy, toxicity, or side effects of the drug candidate and RGN6024; and (d)
comparing the efficacy, toxcity, or side effects of the drug candidate and RGN6024 1o 1dentify the

therapeutically effective drug candidate.

{6367] In some embodiments, the present invention is a method of detecting a target cell with
abnormal cell division, the method comprising the steps of! (a) identifying a sample comprising the
target cell with abnormal cell division; (b} performing an affinity-based assay using a small molecule
conjugated with a tag to contact the target cell with sbnormal cell division with the small molecule
conjugated with the tag; and (¢} determining whether the small molecule conjugated with a tag binds

to the target cell with abnormal cell division. In some embodiments, the small molecule is
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RONGD24, or the compounds or compositions as disclosed herein or a derivative thereof. In further
embodiments, the affinity-based assay is an immuno-based assay, receptor-based assay, antibody-
based assay, nanoparticle-based assay, chemical assay, optical assay, or kinetic binding assay. In
other embodiments, the affinity-based assay is a gel electrophoresis, enzyme-linked immunosorbent
assay, immunoblot assay, Huorescence infensity assay, fluorescence amsotropy assay, fluorescence
energy transfer assay, surface plasmon resonance {SPR} assay, light scattering assay, forward
binding assay, dissociation assay, or reverse binding assay. In some embodiments, the affinsty-based

assay is a colchicine competitive binding assay.

6368] A method of detecting a protein expressed by a target cell with abnormal cell division,
wherein the method comprises the steps of: {a) identifving a sample comprising the protein
expressed by the target cell with abnormal cell division; (b} performing an affinity-based assay
using a small molecule conjugated with a tag to contact the protein expressed by the target cell with
abnormal cell division with the small molecule conjugated with the tag; and () determining whether
the small molecule conjugated with a tag binds to protein expressed by the target cell with abnormal
cell division In some embodiments, the small wolecule 1s RGN6024, or the compounds or
compositions as disciosed herein or a derivative thereof. In further embodiments, the affinity-based
assay 15 an immuno-based assay, receptor-based assay, antibody-based assay, nanoparticle-based
assay, chemical assay, optical assay, or kinetic binding assay. In other embodiments, the affinity-
based assay 15 a gel electrophoresis, enzyme-linked immunosorbent assay, immunoblot assay,
fluorescence intensity assay, fluorescence anisotropy assay, fluorescence energy transfer assay,
surface plasmon resonance (SPR) assay, light scattering assay, forward binding assay, dissociation
assay, or reverse binding assay. In some embodiments, the affinity-based assay 15 a colchicine

competitive binding assay.

18369] In some embodiments, the present invention 1S a method of detecting or isolating a target cell
with abriormal cell division, wherein the method comprises the steps of: (a) identifying a sample
comprising the target cell with abnormal cell division, (b) performing an affinity-based pull-down
assay using a small molecule conjugated with a tag to contact the target cell with abnormal cell
division with the small molecule conjugated with the tag; and (¢} selectively isolating the target cell
with abnormal cell division. In some embodiments, the small molecule 15 RGN06024, or the

compounds or composttions as disclosed herein or a derivative thereof.
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{6370} In other embodiments, the method of detecting or 1solating a protein expressed by a target
cell with ahnormal cell division, wherein the method comprises the steps of (a) wWentifving a sample
comprising the profein expressed by the target cell with abnormal cell division; (b) performing an
affiruty-based pull-down assay using a small molecule conjngated with g tag to contact the protein
expressed by the target cell with abuormal cell division with the small molecule conjugated with the
tag, and (c} selectively isolating the protein expressed by the target cell with abnormal cell
division. In other embodiments, the smali molecule 138 RGN602Z4, or the compounds or compositions

as disclosed herein or a derivative thereof

10371] Kits

{0372} In certain ernbodiraents, kits are provided herein for use in treating or alleviating or
preventing a targeted disease or conditon treatable by at least one compound disclosed herein, In
certain embodiments, the kit can include at least one compound or composition containing at least
one compound disclosed herein, and at least one container. In some ervbodinents, the kit can include
instructions for use in accordance with any of the methods described hersin. In other embodiments,
mstructions can include a description for advmimstering at least one compound and/or pharmaceutical
composition disclosed herein to a subject. In accordance with embodiments herein, kits can include
wstructions that provide information as to dosage, dosing schedule, and route of administration for

the intended treatment.

16373] In some embodiments, kits disclosed herein can include at least one container. In accordance
with embodiments herein, containers can be any container capable of storing at least one compound
or at least one composition containing at least one compound disclosed herein such as tubes, vials,
bottles, syringe, such as unit doses, bulk packages (e.g., multi-dose packages) or sub-unit doses.
Insiructions supplied in the kits of the invention can be written instructions on a label or package
insert {e.g., a paper sheet included in the kit), but machine-readable instructions (e.g., nstructions
carried on a magnetic or optical storage disk) are also acceptable. The label or package insert
indicates that the composttion is used for treating, delaying the onset and/or alleviating onset of a
health condition or disease contemplated herein. Instructions can be provided for practicing any of

the methods described herein.

[6374] Kuis disclosed herein can nclude suiable packaging. Suitable packaging ncludes, but 18 not

fimited to, vials, bottles, jars, flexible packaging {e.g., sealed Mylar or plastic bags), and the like.

oY
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Also contemplated herein are packages for use in combination with a specific device, such as an
inhaler, nasal adminmistration device {e.g, an atomizer), patch or an infusion device such as g
minipump. A kit can have a sterde access port {for example the container can be an wnfravenous
solution bag or g vial having a stopper pierceable by a hypodermic injection needle). The container can
alzo have a sterile access port {(for example the contaiver can be an infravenous solution bag or a vial
having a stopper pierceable by a hypodermic imjection needle). At least one active agent in the

composition can be a compound disclosed heretn.

{0375} Kits can optionally provide additional components such as buffers and interpretive
information. Normally, the kit includes a container and a label or package insert{s} on or associated
with the container. In some embodiments, the invention provides articles of manufacture including

contents of the kits described above,

{8376] EXAMPLES

{6377} The following examples are inchided to illustrate cerfain embodiments. It should be
appreciated by those of skill in the art that the techniques disclosed i the examples which follow
represent techniques discovered to function well i the practice of the claimed methods,
compositions and apparatus. However, those of skill i the ant should, wn light of the present
disclosure, appreciate that changes can be made 1o some embodiments which are disclosed and sl
obtain a like or similar result without departing from the spirit and scope of embodiments of the

inventions.

18378] Example {
{83791 In  one  exemplary  method,  3-Methoxy-N-{3-methyl-4-{{2-morpholinspyrimidin-5-
yhoxyiphenyijeyclobutane-Tcarboxamide (Compound B19) was synthesized. Fig. 1 illustrates

the chemical reaction equation for synthesis of Compound Bi9.

{31380} 3-Methonveyclobutane-1-carboxylic acid {455 mg, 035 mmoly, 2-{1H-benzotriazol-1-yi}-
1,1.3.3- terarnethyiuroniom hexattuorophosphate (132.7 mg, 0.35 mmol) and diisopropylethylamine
(260 ul., 1 mmol) were dissolved i dry tetrahvdrofuran {6 mL). The resulting mixture was stitred at
roorn  temperature  for 10 mun, then cooled to 0°C. A solution of 3-methyl-4-((2-
morpholinopynimidin-S-vhoxyjantline (100 mg, 035 mmol) in tetrabydrofuran {1 mb) was added,
and the resulting mixture was stirred at room temperamire for 3 hro The mixture was then
concentrated voder vacuum. The resulting residue was taken up w dichloromethane (25 mL), and the
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organic phase was washed with water (10 mL}, and then with agueous saturated hydrogen catbonate
{3 x10 mbL} The organic layer was collected, dried over magnessum sulfate, filtered, and
concentrated under vacuum. The residue was purified HPLC to give 3-methoxy-N-(3-methyl-4-{{2-
morpholinopyrimidin-5S-vljoxy jphenyljovclobutane-1-carboxanude {564 mg, 014 mmdl, yield
40.5%) as an off-white solid. LO-MS and HPLOC analysis were performed as described in exemplary
methods disclosed herein. LC-MS (BESIY mz 3993 (M + HY. 'H NMR (400 MHz, DMSO-d5) &
979 (s, TH), 822 (s, 24D}, 7.53-7.52 (e, 1), 7.36-7.33 (rn. 1H), 6.74-6.71 {m. 11}, 3.79-3.76 {m,
{H), 3.65:3.64 (m, SHY, 3.12 (s, 3H), 2.69-2.65 (m, 1H), 2.40-2.37 {m, 2F), 222 (s, 3H), 2.04-1.97
{m, 2H}.

{8381] Example 2

{0382} In ancther exemplary method, 3-Methoxy-N-{4-{{2-{4-methoxypiperidin-1-ylpyrimidin-5-
vhesy3-methyiphenyhicyclobutang-1-carbexamide 2-{(d-methexypiperidin-1-yhpyrimidin-S-ol
{Compound B46) was syuthesized. Fig. 2 llustrates the chemical resction equation for synthesis of

Compound B46.

\

{8383 A solution of 4-methoxypiperidine {1.50 g 13.02 mmol), 2-chloropyrimidin-5-of {1.70 ¢
13.02 myvoly and MN-dusopropyvlethylamine (5.04 g, 39.06 mmol) 1o 14-dovane (20 mL) was
stirred at 100 °C for 16 hours under nitrogen. After quenching the reaction, the reaction mixture was
extracted with ethyl acetate (100 mL x 3} The organic layer was washed with brine {300 mL), dried

over NaxSQGu, filtered and concestrated. The crude product was purified by flash columm
chromatography {petroleum ether: ethyl acetate = 3.1} to get 2-{d-methoxypipenidin- I-yhpvrimidin-
5-ol {600.0 mg, 2.87 wwol) (vield = 22.0 %) as a white solid LO-MS analysis was performed as

described in exemplary methods disclosed herein. LC-MS (BSTy mz 2101 (M +HY'

{6384] 2-(4-methoxypiperidin-1-yi}-3-{2-methyl-4-nitrephenaxyipyrimidine. A solution of 2-{4-
methoxypiperidin--yDpynoidin-3-ol {5000 wmg, 239 mmol), -Hooro-Z-methyl-4-mitrobenzene
(3677 mg, 2.39 mmol} and cesium catbonate (234 g, 7.17 mmol) o 1 4-dioxane (10 mil} was
stirred at 100 °C for 6 hours under mitrogen. The reaction mixture was concentrated and puritied by
flash column chromatography (petroleum ether: ethyl acetate = 10: 1} to get 2-{d-methoxypipendin-
E-y1-5-{2-methyl-4-nitrophenoxy jpyamidine (460.0 mg. 134 mmol) (Yield 561 %) as a vellow
sobid. LE-MS analyais was performed as desenibed 1o exemplary methods disclosed herein. LC-

MS (EST ) mz 3452 (M + H)".



WO 2024/182556 PCT/US2024/017752

{1385} 4-{(2~{4-methoxypiperidin-1-ylipyrimidin-5-yhoxy}-3-methylaniline. A suspension of 2-
{4-methoxypiperidin-1-y1)-5-(2-methyl-4-nitrophenoxy jpyrimidine {460.0 rag, 1 34 mmol) and 10%
paliadium-carbon {30.0 mg) in methavo! {5 mL) was stirred at room temperature under hydrogen
atraosphere for 16 hours, The insoluble material was filtered oft, and the filtrate was concentrated o
afford 4-((2-{4-methoxypiperdin-1-yDpynmidin-5~yDoxy }-3-methylaniline (2200 wmg, 0.70 momol)

{Yield 52.2%) as a brown aif. LO-MS analveis was performed as described in exemplary methods

disclosed herein, LOC-MS(ESIY) mz 315 2 (M + H)'.

{6386] 3-Methoxy-N-{4-(Z-(d-methoxypiperidin-1-yhpyrimidin-S-yhoxy -3
methyiphenyljeyveisbutane-t-carboxamide. The solution of 3-methoxycyclobutane-1-carboxylic
acid (50.0 mg, 038 romol}, N N-ditsopropylethyiamine (147.0 mg, 1.14 ool ) and O-benrotrizzole-
N NN N'tetramethyl-uronium-hexatluorophosphate {2170 mg, 0.57 mimol} was stirred at 0 °C for
39 roinutes. Then 4-({2-(4-methoxypiperidin-1-yhpyrmidin-5-yloxy »-3-methylanilive (120.0 mg
0.38 munoly was added at 0 °C and the veaction solution was stirred at room temperature for 16
hours. The reaction mixture was washed with water, brine, dried over Na80s, concenirated and
putified by HPLO to give 3-methoxy-N-{4-{{2-{4d-methoxypiperidio--yhpyrmidin-S-yhoxy -3~
methyiphenyiicvelobutane- 1-carboxamide (54,1 mg, vield 34.2%) as a light yellow solid. NMR and
LO-MS analyss were performed as desernibed in exemplary methods disclosed herein. LC-MS
(B8 2 4273 (M + HY. "H NMR (400 MHz, DMSO-ds): 6 982 (s, 1H), 8.18 (s, 2H), 7.54-7.53
{(m, 1H), 7.36-7.33 (m, 1H}, 6.73-6.70 (m, 1H), 4 16-4.12 (m, 2H), 3 81-3.74 {m, 1H}, 3.45-3 40 (m,
1H), 3.35-332 (m, 2H), 3.28 (s, 3H), 3.13 (s, 3H}, 2.72-2.64 (m, 1H), 2.39-2.35 {m, 2H), 2.23 {s
3H}, 2.04-1.99 (m, 2H), 1.89-1.85 (m, 2H), 1.43-1.35 (m, 2H).

3

{6387] Example 3
[0388] In one exemplary wethod, 3-Methoxy-No{3-((Z-morpholinopyrimidin-S-ylioxy)thiazol-2-
yijcyclobutane-i-carboxamide (Compound B128) was synthesized. Fig. 3 tilustrates the chemical

reaction equation for synthesis of Compound B120.

{0389] S-{(2-chloropyrimidin-S-vljoxy)thiazel-2-amine. A muoxture of S-bromothiazol-Z-amine
{1.14 g, 6.4 amol), 2-chioropyrimidin-S-ol {1.1 g, 6.4 mmol), Us;CG3 (6.2 g, 19.1 mmol} 1o acstone
{50 ml} was stirred at 60°C for 4 b, The mixture was cooled to room temperature, diluted with water
{500 mby and exiracted with E#3Ac (3 « 200 mL}. The combined organic layers washed with water

and bring, dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The residue was

Ju—
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purtfied by column chromatography {petroleum ether: ethyl acetate = 1. 2} to give the destred
compound {600 mg, 2.2 mmol) {Yield 35 194} as a yellow solid NMR and HPLC analysis were
performed as described in exemplary methods disclosed herein. LO-MS analysis was performed as

described in exemplary methods disclosed herein. LC-MS (BSUY sz 2713 (M +HY

{0396} 5-{(2-morpholinopyrimidin-S-yljoxy)thiazsal-2-amine. A mixture of 5-((2-chloropvrimidin-
S-yhoxy thiazol-2-amine (200 wg, 087 womol), worpholine (229 mg, 2.62 mmeol} and Cs2C0; (850
mg, 2.62 mmol} in acetone {10 mL} was degassed with nitrogen. The mixture was heated to 85°C
and stirred for 16 hours under witrogen atmosphere. Afier completion, the reaction was cooled to
room {emperature, diluted with water, and extracted with EA. The combined organic layers were
washed with brine, dnied over anhydrous sodiom sulfate, filtered, and concentrated in vacuo. The
residue was purified by HPLC 1o give 5+{((2-morpholinopyrimidin-5-vhoxy phiazol-Z-amine (100
mg, 03¢ mmol) (Yield 409 %) as a vellow aif. NMR and HPLC analyss were performed as
described 1 exeroplary methods disclosed herein. LO-MS analysis was performed as desenibed

exemplary methods disclosed herein. LC-MS (ESU )Y mz 280.2 (M + H)'

{8391] 3-Methoxy-N-{5-({Z-morpholinopyrimidin-S-yljoxyithiazol-2-yljevclobutane-1-
carboxamide.  3-Methoxyeyclobutane-1-carboxylic acid (466 mg, 036 mmol}, 2-(1H-
benzotriazole-1-y)-1, 1.3 3<etramethyluronium hexafluorophosphate (205 mg, 0.54 mmol}, and
N.N-ditsopropylethylamine (148 pl, 2.31 mmol)y were dissolved in dry tetrahydrofuran (6 ral) The
resulfing mixture was stirred at room teruperature for 10 min, and then cooled to 0°C. A solutios of
5-{({Z-morphohinopyrimidin-S-vhoxy hiazol-2-amine (100 mg, 036 mmol} m tetrahydrofuran (1
mb} was added, and the resulting mixture was stirred at room temperature for 3 hours. The rotture
was then concentrated under vacuum. The resulting restdue was taken up i dichloromethane (25
wkh), and the organic phase was washed with water (10 mL), and then with agueous saturated
hydrogen carbonate (3 x 10 mbL} The organic layer was collected, dried over magnesium sulfate,
filtered, and concentrated under vacuunm. The residue was purified by HPLC 1o give 3-methoxy-N-
{5-{(2-morpholinopyrimidin-S-ylory khiazol-2-yljeyclobutane-1-carboxamide (258 mg  .066
mmol, vield: 8.6%) as an off-white solid. LC-MS (ESTy mez 3922 (M + HY'. NMR and HPLC
analysis were performed as described in exemplary methods herein, 'H NMR (400 MHz, DMSO-ds)
8 8.45-8.43 (m, ZH), 7.14 (s, 1H), 3.80-3.76 (m, 1H), 3.65 (s, 8H), 3.11-3.69 {m, 3H), 2.83-2.78 (m,
TH}, 241235 (m, 2H), 2.02-1.95 (m, 2H),
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{6392] Example 4
{03931 In one  exemplary  method,  3-Methoxy-N-{3-(d-morpholinophenoxyjthiazel-2-
yhicvelobutane-1-carboxamide {Compound B121) was synthesized. Fig. 4 illustrates the chemical

reaction equation for synthests of Compound B121,

{0394} 5-{(2-chisropyrimidin-S-yljoxyjthiazel-2-amine. A mixture of S-bromothiazol-Z-amine
{114 ¢, 6.4 wmol), 4-bromophenol (1.1 g, 6.4 munoly, CoC0:(6.2 g, 19,1 mumol} in acetone (50 mi)
was stirred at 60°C for 4 hours. The mixture was cooled to room temperature, diluted with water
{500 mly and extracted with EA (3 x 200 mi}. The combined organic layers washed with water and
brine, drigd over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The residus was
purified by column chromatography {petroleum ether: ethyl acetate = 1. 2} to give the desired
compound {600 mg, 2.7 mumol} {Yield 35.1%) as a yellow solid. NMR and HPLC analysis were
performed as deseribed tn exeroplary methods herein. LC-MS analysis was performed as described

in exeroplary methods disclosed herein. LC-MS (BSIy aez 271 3 (M + HY

I

{6395] N-(5-{4-bromophenoxy thiazol-2-vi-3-methosyeyclobutane--carboxamide. 3-
Methoxycyclobutane-1-carboxylic acid (286.0 mg, 2.2 mmol}, 2-(1H-benzotriazol-1-yip1, 1,33«
tetramethyluronium hexafluorophosphate (8344 mg, 2.2 romol), and dinsopropylethylamine (383
pl., 6 mmol} were dissolved in dry tetrabydrofuran {6 wmb} The resulting mixture was stured at
room temperature for 10 min, and then eooled o 0°C. A solution of S-(4-bromophenoxy ithiazol-2-
amine {600 mg, 2.2 mmol} in tetrahydrofuran {1 mL) was added, and the resulting mixture was
strred at room temperature for 3 hrs. The mixture was then concentrated under vacuum. The
resutting residoe was taken up in dichloromethane (25 mL}, and the orgamic phase was washed with
water {10 mL}, and then with aquecus saturated hydrogen carbonate (3 x 10 mb}. The organic laver
was collected, dried over magoesium sulfate, filtered, and concentrated vnder vacuum, The residue
was purified by column chromatography {petroleum ether: ethyl acetate = 111} to give N-{5-(4-
bromophenoxyithiazol-2-yl)-3-methoxyeyclobutane-Tcarboxamide (420 mg U1 mmol, weld:
45 8%} as a yellow o, LO-MS analysis was performed as described wy exemplary methods

disciosed herein. LC-MS (ESI): mz 383 3 (M + H)"

16396} 3-methoxy-N-{5-(4-morpholinophenoxyithiazol-Z-yDcyclobutane-T-carboxamide. A
mixture of N-{3-{d-bromophenoxy ithiazol-2-y1)-3-methoxycyclobutane- i -carboxamide (420 mg, 11

mmol}, morpholine (144 mg, 1.7 mmol}, Pdo{dbah (201 mg, 0.22 mmol) and CviohnPhos (116 mg,
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(.33 mmoly in THF (15 mL}) was degassed with nitrogen. The mixture was heated to 85°C and
stirred for 16 hours onder nitrogen atmosphere. After completion, the reaction was cooled 1o 1t
diluted with water and extracted with EA. The combined organic layers were washed with brine,
dried over anhydrous sodium sultare, filiered, and concentrated in vacuo. The residue was puritied
by HPLU o give 3-methoxy-N-{5-{(4-morpholinophenoxy hiarol-2-yheyclobutane-1-carboxanmide
{30 mg, 7 % vield) as a white solid. LC-MS (EST Y sz 3902 (M + H)". NMR and HPLC analysis

59

were performed as described in exeraplary methods berein, TH NMR (400 MHz, DMSO-ds) 5 8.33
{s, IHy, 713 (s, 1H}, 7.06-7 03 {m, 2H}, 60.97-6.95 {m, 2H}, 3.81-3.77 {m, 1H)}, 3.74-3.72 (i, 4H},
3.13-312 (m, 3H), 3.07-3.04 (m, 4H), 2.85-2.80 (m, 1H), 2.530-2.41 {m, 2H), 2.04-1.97 {m, 2H).

{83%7] Example §

{0393} In one ewemplary method, N-{4-{(2-{3-vxa-8-azabicyels]d.2.  joctan-&-vhpyrimidin-5-
yhexy-3-methylphenyi-3-methosyeyciobutane-T-carboxamide  (Compound BT} was
synthesized. Fig. 8 dlusirates the chenucal reaction equation for synthesis of Compound B72.

18399] Z-chlore-5-(2-methyl-4-nitrophenexypyrimidine. To a solution of 2-chloropyrimidin-5-ol
(839.1 mg, 6.41 myuoly in DMA (20,0 mb) was added 1-fluoro-Z-methyl-4-mirobenzene {101 g,
6.41 mmol) and potassium carbonate (622 ¢, 19.21 mmol), the mixture was stirred at 100°C for
overnight. After guenched the reaction, the reaction mixture was exiracted with ethyl acetate (100.0
mwi 1 31 The organic layer was washed with brine (150.0 mL), dried over NaySQy, filtered and
concerdrated. The crude product was purtfied by flash column chromatography {petroleum ether:
ethyl acetate = 5. 1} to afford Z-chloro-5-{2-methyl-d-nitrophenoxyipyrimidine (1105 mg, 031
mmol} (Yield 6.41%) as a vellow solid. NMR and HPLC analysis were performed as described in
exemplary methods disclosed heretn. LC-MS avalysis was performed as described in exemplary

methods disclosed herein, LC-MS (B8 mz 266.7 (M + H)"

{8404] 8-{5-2-methyi-4-nitrophenoxyipyrimidin-2-y1}-3-0x8-8-azabicyclo[3.2. 1 jectane. To a
sodution of 2-chloro-5-(2-methyi-d-nmitrophenoxyipyrimidine (1105 mg, 031 mmol) in DMA (2.0
i} was added 3-oxa-8-azabicyciof3 2. toctane (34.1 mg, 0.31 mmol) and cesium carbonate {293 4
rag, 0.91 miool). The mixture was stirred at 150°C tor 4 hours. After quenching the reaction, the
reaction mixiure was extracted with ethyi acetate (40.0 mb x 3). The organic layer was washed with
brine (50.0 mL}, dried over Nax5Q0;, filtered and concentrated. The crude product was purified by
flash coluron chromatography {(petroleum ether: ethyl acetate = 3: 1} to afford 8-{53-(2-methyl-4-

nitrophenoxy jpyrinndin-Z-yiy-3-oxa-8-azabicyclo[3.2 Tjoctane (981 mg, 028 mmol} (Yield

156



WO 2024/182556 PCT/US2024/017752

68.29%) as a yellow solid. LO-MS analysis was performed as descnbed in exemplary methods

disclosed herein, LO-MS(ESI): mz 343 1 (M + H)

{0401} 4-((2-(3-oxa-8-azabicycio[3. 2. octan-8-vhipyrimidin-Svhioxy--methyvlaniline. A
suspension of 8{5-{Z-methyl-4-nitrophencxy ipyrimidin-2-yij-3-oxa-&-azabicyclof 3.2 1loctane (98.1
myg, 028 mmol} and 10% palladium-carbon (10.5 mg) in methanol (2.0 mL} was stirred at room
ternperature under hydrogen atmosphere for 4 bours, The insoluble material was filtered off, and the

~

filtrate was concentrated to afford 4-((2-(3-oxa-B-azabicycio[3 2. Hoctan-8-vhpyrimidin-S-yhoxy}-
3-methylaniline (81.2 g, 026 wmol) (Yield 92.85%) as a yellow solid LOC-MS analysis was

performed as described in exemplary methods disclosed herein. LC-MS (BSIY sz 313 1 (M + HY'

18402] N-{4-{(2~{F-0xa-&-azabicycle[3.2. Hoctan-&yhipyrimidin-S-yhoxy-3-methyiphenyly-3-
methoxyeyelobutane-i~carboxamide. To a sclution of 3-methoxyeyelobutane carboxylic acid
(341 mg, 0.26 wmol) in DMF (2.0 mL} at room temperature was added HBTU (1182 mg, 031
mmol} and DIFEA (160.6 mg, 0.78 mmol}. The reaction mixture was stirred at 25°C for 10 mins.
And  then  was  added  4-{{2-{3-oxa-B-azabicvalo[3. 2.1 Joctan-8-vhpynmidin-5-yloxy -3-
methyianitine (81.2 mg, 0.26 mmol} and stirred at room temperature for overnight. After quenching
the reaction, the reaction muixture was extracted with ethy! acetate (20 vl ¥ 3} The organic layer
was washed with brine (30.0 mL}, dried over NaxS{ly, filtered and concentrated. The residue was
purified by HPLC to afford N-{4-({2-(3-oxa-8-azabicyclo]3.2 Hoctan-8-vUpyrimidin-5-yhoxy)-3-
methyiphenvi}-3-methoxyevclobutanecarboxamide (259 mg, 0.06 mmol ) (Yield 23 .0%) as a white
solid. NMR and LC-MS analysis were performed as described 1 exemplary methods disclosed
herein., LO-MS (ESEY sz 4253 (M + HY . TH NMR (400 MHz, DMSO~ds) 4 9.90 (s, TH), 3.23 (g,
IH), 7.55 (s, 1HY, 7.39-7.36 (m, 1H), 6.77 (4, /=8.8 Hz, 1H), 4.55 (s, 20}, 3.82-3.75 (m, 1H), 3 64-
357 (m, 2H), 3.56-3.54 (m, 28, 313 (s, 3HD, 270270 G, T, 2372235 (o, 2H), 222 (8, 3H),

sy

{0403] Example 6
0404 In  one exemplary method,  3-Methoxy-N-(3-methyl-4-((2-morpholinethiazol-5-
yihexyiphenyljcyciobutanecarboxamide 5 (Compound B71} was synthesized. Fig. 6 illustrates the

chemical reaction equation for synthesis of Compound B71.

{3405} 5-(2-methyl-d-nitrophenoxyjthiszol-2-amine. To a solution of Z-methyl-4-nitrophens!
(2.05 g 1L17 wool) in ACN {20.0 mbL) was added 5-bromothazol-Z-arsme (2.01 g, 13 07 mmol)
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and potassium carbonate (491 g 3551 mmol}, the muxture was stitred at 80°C for 1h. After
guenching the reaction, the reaction mixture was extracted with ethyl acetate (100.0 mL x 3} The
organic layer was washed with brine {150.0 mL}, dried over Nax5 filtered and concentrated. The
crude product was purified by flash column chromatography {(petroleum ether: ethyl acetate =3 1)
to afford 5-(2-methyl-4-nitrophenoxy fthiazol-2-amine (151 g, 6.01 mumol} (YVield 538 %) as a
vellow solid NMR and HPLC analysis were performed as described in exemplary methods
disciosed heretn. LO-MS analysis was performed as described in exemplary wethods disclosed

herein. LC-MS (EST y mz 2523 (M +Hy'

{0406} 2-brome-5-{Z-methyl-4-nitrophenszyjthiazole, To a solution of 5-(2-methyl-4-
nitrophenoxy jthazol-2-arine {700.1 mg, 2.81 numoly in ACN (10.0 mb) was added cupric bromide

{6302 mg, 2.81 mmol} and tert-buty! nirite (432.5 g, 421 mmol), the mixnire was stitred a 25°C
for overnight. After quenching the reaction, the reaction rixture was extracted with ethyl acetate
{500 il x 3} The orgamc layer was washed with brine {100 L), dried over Naa SOy, filtered and
concentrated. The crude product was purified by flash column chromatography {(petroleum ether:
ethyl acetate = & 1} to afford 2-bromo-3-{Z-methyl-d-nirophenoxy pthiazole (450.5 mg, 1.43 mwmol}
{Yield 50.8%) as a yellow solid. LC-M¥ analysis was performed as described in exemplary methods

disclosed herein. LO-MS (ESI): mz 3162 (M + H)"

[0407] 4-(5-(2-methyl-4-nitrophenoxyithiazol-2-vhmorpholine, To a solution of 2-bromo-3-(2-
methyi-4-pitropbenoxyithiazole (4005 mg, 1.28 mmol} in DMF (10.0 L} was added morpholine
(112 g 1282 mmol) and DIPEA (4895 mg, 3 86 mmol}, the solution was stirred at 100°C for 16
hours. After quenching the reaction, the reaction mixture was exiracted with ethyl acetate (40.0 mL
3). The organic layer was washed with brine {800 mb} dried over Na:SOy filtered and
concenirated. The crude product was purified by flash columu chromatography (petroleum ether:

ethyl acetate = 3: 1} to aftord 4-{5-(Z-methyi-4-nitrophencxy thiazol-2-yhimorpholine (360.5 mg,

112 mmoly (Yield §7.46%;) as a yellow sohid. LC-MS analysis was performed as described in

exerplary methods disclosed heretn. LO-MS (B8 sz 3223 (M + Hy'

{3403] 3-methyb-d-{{Z-morpholinothiazel-Svhioxylaniline, A suspension of 4-{54Z-mgthyl4-
nitrophenoxy thiazol-2-yhmorphoiine (360.5 mg, 1.12 mmeol} and 10% palladium-carbon (36 1 mg)
i methanol (5.0 mLY was stirred at room temperature under hydrogen atmosphere for 4 hours, The

insoluble material was filtered off, and the filtrate was concentrated to afford 3-methyl-4-{(2-
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morpholinothiazol-S-yhoxyjaniiine (240 5 mg, 082 mmol} (Yield 73.6%) as a vellow solid. LO-MS
analysis was performed as described in exemplary methods disclosed herein, LO-MS (ESI'Y: mz

292.2 (M + HY,

{8469} 3-Methoxy-N-{F-methyi-4-{(Q-morpholinothiazel-S-yhoxy iphenyljeyclsbutane-1-
carboxsmide. To a sciution of 3-methoxyeyciobutane carboxylic acid (54.4 mg, 0.41 mmol} in
DME (2.0 mb) at room temperature was added HBTU (1835 wmg, 0.43 mmol) and DIPEA (4443
mg, 1.23 mmol}. The reaction mixture was stirred at 25°C for 10 mins. And then was added 3-
methyl-4-({ Z-morpholinothiazol-S~vhoxyianidine (1202 mg, 041 mmol} and stirred at room
temperature for overnight. After quenching the reaction, the reaction mixture was extracied with
ethyl acetate (20 mL x 3} The organic layer was washed with brine (30.0 mL}, dried over NaxSOy,
filtered and concentrated. The residue was purified by HPLC to atford 3-methoxy-N-(3-methyl-4-
{{2-morpholinothiazel-5-yhoxy iphenyheyclobutanecarboxamide (31.0 mg, 0.07 mmol } (Yield 17.0
%) as a white solid. NMR and HP-LC analysis were performed as desernibed 1y exeraplary methods
disciosed herein. LC-MS (ESEY mz 4042 (M + HY . 'H NMR (400 MHz, DMSO-ds) § 10.04 5,
TH), 7.56 (s, 1H), 7.45(d, J=092 Hz, TH), 715 (s, 1H), 7.02(d, J=8.8 Hz, 1H), 3.77-3.75 (v, 1H),
3.72-3.70 (m, 4H, 3.40 (5, 4H), 3,13 {5, 3H), 3.12-3.11 {m, 0.2H), 2.75-2.77 (m, G.8H), 2.37-2.35
{m, 2H), 2.24(s, 3H}, 2.01-1 98 {m, 2H).

{6410] Example 7
{6411 In one exemplary method, 3-Methoxy-N-{5-{{6-morpholinepyridin-3-yijoxy}thiazol-2-
vhicvelobutane-1-carboxamide (Compound B126) was svnthesized. Fig. 7 illustrates the chemical

reaction equation for synthests of Compound B126

{0412] S-(benzyioxy-2-chlorepyridine. A solution of S-chlotopyndin-3-of {1 g 77 mmol} and
CsCO (7.5 g, 231 mmel) in ACN (30 mL), then {bromomethyhbenzene (1,59 g, 9.3 mmol} was
added to the roodure and stired at 80°C for 4 k. The reaction mixture was extracted with ethyl
acetate (300 mb x 3} The organic laver was washed with brine (300 ml), dried over Nax8Q4,
filtered and concentrated. The crude product was purified by flash column chromatography

7
i

{petroleum ether: ethyl acetate = 10: 1} o get S«(benzyloxy)-2-chloropyridine {1.66 g, 7. Tmmol}
{Yield 99%) as a brown solid. LC-MS analysis was performed as described in exemplary methods

disclosed herein, LC-MS (ESIY mez 22067 (M + HY'

[0413] 4-(5-(heneyvionyipyridin-2-yhimorpholine. To g solution of S-{benzyloxy -2-chloropyridine
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(1.66 g, 7 7mmol), morpholing {14 g, 162 mmol), Pdy(dba)s { 743 mg, 0.82 mmol}, -BulNa
(2.3 g, 243 wowol), BINAP (10 g 1.62 mmol) w toluene (30 i) was stirred at 100°C for 16 h
under No.o After quenching the reaction, the mixture was puritied by flash column chromatography
{petroleum ether: ethyl acetate = 8: 1} to got 4-(S-(henzyloxy pyridin-2-ylmorpholine (2.0 ¢, 7.5
wmmol) {(Yield 97%) as a yellow il LO-MS analysis was performed as described in exemplary

methods disclosed herein, LO-MS(ESUy mz 27132 (M + Hy'

{0414} 6-morpholinopyridin-3-ol. To a solution of 4-(5-{benzyloxy jpyridin-2-ylimorphcline (2.0

g, T4wmmol) in MeGH (20 wil) at room temperature was added PA/C (200 mg) was stirred af room

temperature for 4 h under Hy. After guenching the reaction, the reaction mixture was filiered and

washed  with BOM/MeOH (300 ml}) The organic layer was concenirated 1o get 6-
"

morpholinopyridin-3-of (1.3 ¢, 7.2 mmol} {Yield 97%). LC-MS analysis was performed as deseribed

in exemplary methods disclosed herein. LC-MS (EST': mzIR12 (M + H)'

{041 5] tert-butyl (3-{{6-morpholinopyridin-3-vijexyithiazel2-vljcarbamate, A solution of 6-
morpholinopyridin-3-ol {629 mg, 3.49 mmol}, tert-butyl {S-bromothiazel - 2-vijcarbamate (650 mg,

2.3 vomoly and Cs2C0: (2.2 g 6.9 mmol} in DMF (20 mL). the mpdure was stirred at 100°C for | ko
The reaction mixture was extracted with ethyl acetate (300 mi x 3). The organic layer was washed
with brine (300 mL), dried over Naz8Q,, filtered and concentrated. The crude product was puriﬁed
by Hash colomn chromatography {petroleam ether: ethyl acetate = 3¢ 1) to get tert-butyl {5-{{6-
morpholinopyridin-3-yljoxy sthiazol-2-ylicarbamate {80 mg, 021 mmol) {Yield 9%}  LC-MS
analysis was performed as described in exemplary methods disclosed berein. LO-MS SV moz

37945 (M+HY.

{3416} 3-((6-morpholinopyridin-3-yhoxyithiszel-2-amine. To a solution of tert-butyl-(5-{(6~
morphohinopyridin-3-yloxy tthiazol-2-vhicarbamate (80 mg, 0.2 nunoly in DCM (10 ol at room
temperatire was added TFA (2 mL) was stirred at room temperature for 4 hirs, The mixture was
concentrated to get S-{{¢-morpholinopyridin-3-yloxy jthuazol-Z-amine (58 mg, 0.2 mmol} (Yield
99% as a yellow o, LO-MS analysis was performed as described 1n exemplary methods disclosed

herein, LO-MS (EST )y sz 27948 (M + HY'

{6417] 3-methoxy-N-{5-{({&-morphelinepyridin-3-yhoxy ithiszel-2-vljcyclobutane-1-

carbozamide, A solution of S-({6-morphohmopyridin-3-yloxy ihiazol-2-amine {58 rog, 0.2 mmol),
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J-methoxyeyelobtane-1-carboxviic acid (55 mg, 0.43 mmol), PIPEA (€12 mg, .03 mmol),
HBTU (95 mg, 0.25 wmol} in DMF (2 ml), the muxdure was stivred at room temperature for 2 hus,
The reaction mixture was extracted with ethyl acetate (20 mb x 3} The organic layer was washed
with brine {50 mL), dried over NapSQy, filtered and concentrated. The crude product was purified by
HPLC 1o get  3-methoxy-N-{5~({¢-morpholinopyndin-3-yljoxythiazol-2-ylievclobutane-1-
carboxamude (36.5myg, 0.09 mmol} (Yield 46%). NMR and HP-LC analysis were performed as
described in exemplary mwethods disclosed herein. LC-MS (ESEY: m2 3912 (M + HY" "H NMR
(400 MHz, DMSO-do) 0 12.13 (s, 1H), 7.98-7.97 {m, 1H), 7.83-7.79 (m, 1H), 7.22-7.18 {m, ZH),

381379 (m, 1H), 3.74-371 (my, 4H), 357-3.55 (m, 4H), 3.12-3.10 {m, 3H), 2.85-2.84 (m, 1H),
2.40-2.37 (m, 2H), 2.02-1.98(m, 2H).

{8418] Example 8
0419]In one  exemplary  method,  3-Methoxy-N-{5-((2-(piperidin-1-yDpyrimidin-3-
yhoxyithiazol-2-yhicyclebutane-1- carboxamide (Compound BI22) was synthesized Fig. &

illustrates the chemical reaction equation for synthesis of Compound B122.

10420] tert-butyl (5-((2-chloropyrimidin-S-yhoxy}thiazel-2-yDcarbamate. To a solution of tert-
butyl {5-bromothiazol-2-yhcarbamate (1.02 g, 361 mmol) iv ACN (100 mbl) was added 2-

chioropyrinudin-5-of (470.5 mg, 3.61 mmol} and cesium carbonate (2.91 g, 8.93 mmol}, the mixture
was stirred at 60°C for 16 hrs. After quenching the reaction, the reaction muxture was extracted with
ethyl acetate (100 mL x 3). The organic layer was washed with brine (150.0 mL}, dried over
NapSOs, filtered and concentrated. The crude product was purified by Hlash column chromatography
{petroleum ether: ethyl acetate = 3. 1) to afford tert-butyl (5-((2-chloropyrimidin-3-yljoxy ythiazol-2-
yvhcarbamate (4202 mg, 1.28 mmol) (Yield 35.48%) as a yellow solid.  LC-MS analysis was
performed as described in exemplary methods disclosed herein. LO-MS (ESFY mz 3297 (M + H)

042 1] S-{(2-chloropyrimidin-S-vhoxyjthiazel-Z-amine,  To a solution of tert-butyl (5-{(2-
chloropyrimidin-S-vijonv pthiazol-Z-ylicarbamate {420.1 mg 1.27 mmol) in MeOH (4.0 mbL} was
added HCldovane (2.0 ml), the solution was stirred at 23°C for 4 hrs. The solstion was
concentrated to afford 5-((2-chloropyrimidin-S-yhony pthiazol-Z-amine (3652 myg, 1.59 mmol}
(Yield 100%) as a yeliow solid. NMR and HPLC analysis were performed as described in
exemiplary methods disclosed herein. LC-MS analysis was performed as described 1n exemplary

methods disclosed herein, LC-MS (ESTy mz 2297 (M + HY

el



WO 2024/182556 PCT/US2024/017752

{0422] N34 2-chloropyrimidin-S-vhioxyithiazolb 2-y11-3-methoxycyclobutane-l-carboxamide.

To a solution of 3-methoxycyclobutanecarboxyhc acid (2053 mg, 1.57 romol) in DMF (2.0 mL) at
room temperature was added HBTU {7145 mg, 1.88 muol} and DIPEA (6072 mg, 471 mmol).
The reaction mixture was stirred gt 253°C for 10 mins, And then was added 5-{(2-chloropyrimidin-3-
yhony sthiazol-Z-aroive {(365.2 mg, 1.3% wimol) and stirred at room temperature for overnight. After
quenching the reaction, the reaction mixture was extracted with ethyl acetate {200 mbL x 3} The
organic laver was washed with brine (30.0 wl), dried over NapS0y, filtered and concentrated. The
residue was purified by HPLC o afford N-{5-{(2-chloropyrimidin-S-yloxy thiazol-Z-vip3-
methoxveyelobutanecarboxanude (2203 myg 0.64 mmol ) (Yield 41.2 %) as a vellow solid. LC-MS
analysis was performed as described 1o exemplary methods disclosed herain, LO-MS ESU) m2

3417 (M +HY

{6423} 3-Methoxy-N-{5-{{2-{piperidin-1-ylipyrimidin-S-vijoxyjthiazel-2-vijcyclobutane-1-
carbosxamide. To & soluson  of  N-{5-{(2-chloropyrimidin-S-vhoxyihiazol-2-y13-3-
methoxyeyclobutanecarboxanude (1002 myg, 031 mmol} in diovane (4.0 mb) was added piperidine
{752 mg, 093 mmol} and DIPEA (1155 mg, 0.93 mmol), the solution was stirred at 100°C for 2
hrs. After guenching the reaction, the reaction mixture was extracted with ethyl acetate (500 ml x
3y, The orgame layer was washed with brine (1000 mwL) dried over NapSQ, filtered and
concentrated. The crude product was purified by HPLC o afford 3-methoxy-N-{5-((2~{(piperidin-1-
yhpyrimidin-S-yioxyithiazol-2-yhcyclobutanecarboxamide (457 mg, 0 12 mmol} {Yield 37 85%)
as a yellow solid. NMR and LC-MS analysis were performed as described 1n exemplary methods
disclosed herein. LO-MS{ESI): m/z 3902 (M + H)". 'H NMR (400 MHz, DMSO-di) ¢ 12.02 {s,
THY, 837 (s, 2Hy, 713 (s, '},H}, 3.97-3.95 (m, OAZHL 3.80-3.78 (m, OBH}, 3 77-369 {m, 4H), 3.21-
320 (m, 0.2H), 319 (s, 38}, 2.82-280 (m, O.8H}, 237236 (m, 2H), 2.13-2.12 (m, 0.4H), 2.02-1.94

s3

(m, 1.6H), 1.62-1.61(m, 2H), 1.54-1.51 {m, 48},

3

6424] Example @
{0425} In  one exemplary method, 3-Methoxy-N-(8-{4-(piperidin-I-yl}phenoxy}thiazel-2-
yheyclobutane-1-carboxamide (Compound B125) was synthesized. Fig, 9 tllustrates the chemical

reaction equation for synthesis of Compound B125.

[0426] tert-buiyl {(3-(4-bromophenoxyithiazol-2-yhearbamate. To 8 solution of 4-bromophenol

{101 g, 5.83 mmol} in DMA (10.0 mL} was added tert-butyl {S-bromethiazol-2-vijcarbamate (1.63
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g, 5.83 mmot} and potassium carbonate {2.41 g, 17.49 ymol), the mture was stirred at 100°C for
overnight. After quenching the reaction, the reaction muxture was extracted with ethyl acetate (50.0
-

ml w3

R

The organic layer was washed with brine (100.0 mL), dried over NazSQOs, filtered and
concentrated. The crude product was purified by flash column chromatography (petroleum ether:
ethyl acetate = & 1} to afford tert-butyl (5-{4d-bromophenoxy jthazol-2-yljcarbamaie (260.5 mg, .70
mmol} {Yield 12 0%} as a yellow solid. LC-MS analysis was performed as described in exemplary

methods disclosed herein. LO-MS(ESI Y m2 3722 (M + )"

0427} tert-buiyl (5-{d-(piperidin--yhiphenoxyiibiazel-2-yhearbamate. To a solution of tert-
butyl (5-(4-bromophenoxy thiazol-Z-yhcarbamate (260.5 mg, .70 mmol} tn dioxane (5.0 mbL) was
added piperidine (1195 g, 141 mmol}, tri-tert-butylphosphine (28.5 mg, 0.14 mmol}, Pd:{dba)
{81.2 mg, 0.07 mmol) and sodium tert-butoxide (2023 mg, 2.12 mmol), the mixiure was stirred at
100°C for 16 hours. After quenching the reaction, the reaction mixture was extracted with ethyl
acetate {40.0 wl x 3} The organic laver was washed with brine (100.0 mlL), dried over NaSOy,
filtered and concentrated. The crude product was purified by flash column chromatography
{petroleurn ether: ethyl acetate = 20 1) to afford tert-butyl (S-(4-{pipenidin-1-yhphenoxy jthiazol-2-
vijcarbamate {1213 mg, 0.32 mmol) (Yield 46.15%) as a vellow sclid. LC-MS analysis was

performed as described in exemplary methods disclosed herein. LO-MS (ESIY sz 376 S (M + H)Y'

{0428] 5-(d-(piperidin-1-yhphenoxyithinzol-2-aming.  To a solution of tert-butyl (5A(2-
chloropyrimidin-S-yijoxyythiazol-2-yljcarbamate (1215 mg, 032 mmol) in DCM (3.0 mL} was
added TFA (1.0 mi), the solution was stirred at 25°C for 4h. The solution was concentrated to afford
S-{d-{pipendin-1-yhiphenoxy ihiazol-Z-amine (1652 mg, 0.59 mmol} (Yield 100%) a5 a brown oi].
LO-MS analysis was performed as described in exemplary methods disclosed herein. LC-MS

(BST Y.z 276.5 (M +Hy

16429] 3-methoxy-N-(5-{d-{piperidin-L-yDiphenosyithiazolh-Z-yheyclobuiane- I-carboxamide,

To a soluticn of 3-methoxyeyclobutane carboxylic acid (76.5 mg, .59 mmol) in BMF (2.0 mL) at
roomn femperature was added HBTU (2728 mg, 0.72 mmol) and DIPEA (2342 mg, 1.82 mumol).
The reaction mixtare was stired at 25°C for 10 mins. And then S-{4-{pipendin-1-
yhphenoxy hiazol-2-amine {165 2 mg, 0.59 mmol) was added and stirred at room temperature for
overnight. After quenching the reaction, the reaction muxture was exiracted with ethyl acetate (200

mb % 3). The organic layer was washed with brine (30.0 mL), dried over NapS0, filtered and
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concentrated. The residue was purified by HPLC w© afford 3-methony-N-{5-{4-{pipendin-1-
vhphenoxy thiazol-2-vhcyclobutanecarboxamide (28.1 mg, 033 mmol ) (Vield 56 0% as & white
solid. NMR and LO-MS analysis were performed as deseribed in exemplary methods disclosed
herein. LC-MS (BSIY mz 4253 (M + HY'. 'H NMR (400 MHz, DMSO-da) 8 12.08 (s, 0.5H), 7.90
(d, .92 Hz, 2H), 7.31-7.29 (m, 3H), 3.81-3.80 (m, 1H), 3.51-3.49 (m, 4H), 3.12 {3, 3H), 2.85-2.83
{m, 1H), 2.44-2 39 (m, 2H}, 2.03-1.97 {m, 6H}, 1.66{5 2H}.

{6430] Example 10
{04311 In one exemplary method, N-(8«{(2-(3-oxa-8-azabicyclo]3.2.1joctan-8-yhpyrimidin-5-
viioxyithiazel-2-yvi}-3-methoxycyclobutane-l-carboxamide {Compound BI38) was synthesized.

Fig. 10 tllustrates the chemical reaction equation for synthesis of Compound B130.

10432] tert-butyi{S-{2-chlorepyrimidin-S-yhoxyithinzel-2-yhcarbamate. A solution of tert-butyl
{5-bromothiazol-2-vhcarbamate (T g, 3.5 mmol} and T3 34 ¢, 16.5 mmol} in AUN (20 mL},
then 2-chloropyrimidin-S-of {600 mg, 4.6 mmol} was added to the mixtre and stirred at 70°C for 4
hrs. The reaction nuxture was extracted with ethyl acetate (100 ml x 3} The organic layer was
washed with brine (300 mL}, dried over Na:SQy, filtered and concentrated. The crude product was
purified by flash column chromatography (petroleam ether: ethyl acetate = 5. 1) to get tert-butyl(3-
{{Z-chloropyrimidin-S-yhoxy ythiazol-2-vijcarbamate {600 mg, 1.8 mmol) {Yield 50%) as a yellow
solid. LC-MS analysis was performed as described in exemplary methods disclosed herein, LC-MS

(EST) w2 329.72 (M + HY

18433 tert-hutyl{S{{2-{3-oxa-&-azabicyclo{3. 2. Hoctan-8-yhipyrimidin-S-yhioxyithiazol-2-

yijcarbamate. To a solution of tert-butyl ($-{{Z-chloropyrimidin-5-vhoxythiazol-2-vljcarbamate
(200 mg, 0.6 mmoly, 3«ox&m8~azabicyd0[3.2.'I,]Oi:tane (68 mg, 0.6 mwol), DIPEA{ 235mg, 18§
mrmol} in 1 4-dioxane {20 mL} was stirred at 100°C for 16 hrs. The reaction mixture was extracted
with ethyl acetate (50 mL x 3. The organic layer was washed with brine {50 ml), dited over
NazS0s4, filtered and concentrated. The crude product was purified by flash column chromatography
{petroleum ether: ethyl acetate = 3 & 1) to get  tort-butyl{5-{{2-(3-oxa-B-azabicyclo]3 2.1 octan-8-
yhpyrimidin-S-yhoxy ithiazol-2-yijcarbamate (140 mg, 0.34 mmol} {Yield 57%) LC-MS analysis
was performed as described m exemiplary methods disclosed herein. LO-MS ESIy mz 40651 (M

HY

10434} 5-((2-(3-oxa-§-azabicycio|d. 2. Hoctan-8-yhpyrimidin-Svhosyithiazol-Z-amine. To a
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sofution of tert-butyl{5-{(2-(3~oxa~-8-azabicyclo]3 2 1] octan-8-v1) pyrimidin-3-y1} oxyjthiazol- 2oy}
carbamate (140 mg, 0.34 mmol} in DOM (10 mL) at roon temperature was added TFA (2 mbL) was
stirred at room temperature for 4 hre. The mixture was concentrated to get S~{({2-{3-oxa-3-
azabicyclof[3 2. 1 octan-8-yhpynmidin-S-yloxy) thigzol-Z-amine {107 mg, 0.32 mmol) (Yield 99%).
LO-MS analysis was performed as described 1o exemplary methods disclosed herewn.  LO-MS
analysis was performed as described in exemplary methods disclosed herein. LO-MS (ES) mz

406 51(M -+ H)'

10433] N-(5-{2-(3-osa-8-azabicycle[3. . Hoctan-8-yhipyrimidin-S-yhoxy ithiazol-2-yi}-3-
methoxyeyelobutane-i-carboxamide. A solution of 5-((2-(3-oxa-8-azabicyclo{3 2 toctan-3-
yvhpyrinudin-S-yhoxy thigzol-Z-amine (107 mg, 032 mmol), 3-methoxyeyclobutane-t-carboxyhic
acid (03 mg, (.49 mmol), DIPEA (123 mg, 0.96 mmoly, HBTU (145 mg 038 mmol} in DMF {2
L}, the muxture was stirred at room temperature for 2 hrs. The reaction mixture was extracted with
ethyl acetate (20 mbL x 3). The organic layer was washed with brine (30 ml), dued over NaxSOa,
filtered and concentrated. The crude product was purified by Prep-HPLC 1o get No(5-((2-{3-oxa-8~
arabicyclo[3 2.1 Joctan-8-yhipynmidin-5-yDoxy thazol-2-v1-3~-methoxyeyclobutane-f-carboxamide
{193 mg, 0.04 mmol} (Yield 14%) NMR and HPLC analysis were performed as described in
exemplary methods disclosed herein. LC-MS (BSI'): m/z4182 (M + H)'. 'H NMR {400 MHz,
DMSOeds) 4 12,1 (5, 1H), B.42 (s, ZH), 7.16 {s, 1H}, 4.53 {g, 2H}, 3.99.3 76 {m, 1H), 3.62.3 34 (v
AH), 312-3 11 {m, 3H), 2.84-2.80 (m, 1H), 240-2.37 (m 2H), 1.97-1.93 (m. 4H}, 1 88-1 86(m, ZH).

18436] Example 11
8437} 1o one exeruplary method, 3-methoxy-N-(3-(2-(piperidin-Tyhpyrimidin-S-yljoxy)thiazol-
2-yiibicyclo{1.1.1]pentane-1-carboxamide (Compound B140) was synthesized. Fig. 11 illustrates

the chemical reaction equation for synthesis of Compound B140.

[0438] tert-hutyl 3{{2-chloropyrimidin-S-vhoxyithiazol-2-yhearbamate To a solution of tert-
butyl (5-bromothiazel-2-vijcarbamate (400 mg, 144 mmol} in DMF (0 mL} was added 2-
chloropyrinudin-S-of {2229 mg, 173 mmol) and CC0s {14 ¢, 432 mmol). The mixture was
stisred for 12 hours at 100°C. After quenching the reaction, the reaction mixture was extracted with
ethyl acetate (100 mbU x 3} The orgamic layer was washed with brine (300 L), dried over Na:SOy,
filiered and concentrated The residue was purified by Hash column chromatograpby {petroleum

ether: ethyl acetate = 3 : 1) to get tert-butyl (3-{{2-chloropyrimidin-S-yhoxy jthiazol-2-vi)carbamate
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{250.0 mg, 0.76 mmal} (Yield 53.0 %) as a yellow solid  LO-MS analysis was performed as

described in exemplary methods disclosed herein. LC-MS (BESI ) m/z 328.04 (M + H)'.

{6439] tert-butyl  (5{(2-(piperidin-1-vlpyrimidin-S-yloxyjthiazel-2-vljcarbamate, To a
solution of tert-butyl (5-((2-chioropyrimidin-S-yljoxythiazol-2-yljcarbamate (230 mg, 0.76 mmol}
in DMF (5 mL} was added piperidine (331.2 mg, 3.8 mmol) and PIPEA (294.1 mg, 2.28 mmol). The
mixture was stirred for 12 hours at 100°C. After guenching the reaction, the reaction mixture was
extracted with ethyi acetate (100 mL x 3} The organic fayer was washed with brine (300 mL), dried
over Na:S0y, filtered and concentrated. The residue was purified by flash coluron chromatograpby
{petroleum ether: ethyl acetate = 3 © 2) to get tert-butyl (5-((2-{piperidin-1-yipyrimidin-S-
yvhoxythiazol-2-yljcarbamate (180.0 mg, 0.48 mmol) (Yield 62.9 %) as a yellow solid. LC-MS
analysis was performed as described in exemplary methods disclosed herein, LO-MS (ESU) m2z

37715 (M+HY.

{1440} 5-{(2-{piperidin-1-yi)pyrimidin-S-yioxyithiazol-Z-amine, A solution of tert-butyl {5-((2-
{piperidin-I-yhpyrimidin-5-yhoxy ythiazol-2-vljcarbamate (180 mg, 0.47 mmol), TFA (3 mL) m
DCM (5 mbL) was stirred at 0 °C for 3 hours. After quenching the reaction, the solution was
concentrated to aftord 5-((2-{pipenidiv-1-ylpyrimidin-S-yhoxyihiazol-Z-amine wath TFA salt
{120.0 mg, 0.43 mmol} (Yield 99.01%) as a yellow solid. LC-MS analvsis was performed as

described in exemplary methods disclosed herein. LC-MS (ESI'y mz 277.1 (M +H)".

{6441 3-methoxy-N-{5-{(2-{piperidin-1-yDpyrimidin-S-yhoxythiazol-

2yiibicyele]i.Ll]pentane-T-carboxamide.  To a solution of S-((Q-{piperidin-1-yDpyrimidin-S-
yioxyjthiazol-Z-amine {120 mg, 043 mmol) in DMF (3 mb} was added 3-
methoxybicyclo{ 1.1 Hpentane-1-carboxylic acid (50 mg, 035 mmol), HBTU (1599 mg, 042
mmol} and DIPEA (136.2 mg, 1.06 mmol). The mixture was stirred for 3 hours at roon temperature.
Afier guenching the reaction, the reaction mixiure was extracted with ethyl acetate (100 wml x 3}
The organic layer was washed with brine (300 mi}, dued over Nax8Qs, filtered and concentrated.
The residue was purified by HPLC to afford 3-methoxy-N-{5-((2-(piperidin-1-yDpyrimidin-5-
yhoxy ithiazol-2-y)bicyclof 1.1, Hpentane-1-carboxamide (63.9 mg, 0.16 mmol} (Yield 453 %} as a
yellow solid. NMR and LC-MS analysis were performed as deseribed in exemplary methods
disclosed herein. LC-MS (ESI'): mz 4012 (M + H)Y'. "H NMR {400 MHz, DMSO-dy 4 1212 (s,
tH), 838 (s, 2H), 7.10 (5, 1H}, 3.72-3.69 (m, 4H), 3.21 {5, 3H), 2.17 (s, 6H}, 1.63-1.5% {m, 2H},
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1.54-1 48 (yu, 4H}.

{3442} Example 12
{0443] In one exemplary method, 3-Methoxy-N-(5-({(Z-morpholinopyrimidin-S-yvijoxy)thiazel-2-
yiibicyclo{ L. 1. 1]pentane-1-carboxamide (RGN60G24) was synthesized. FIG. 12A ilustrates the

chemical reaction equation for synthesis of RGN6024.

10444} 2-morpholinopyrimidin-S-ol. The solution of 2Z-chloropyrimidin-3-ol (150 g, 1.15 mol} in
morpholine (400 wl.) was stirred at 80° for 16 hours under nitrogen atmosphere. After which period,
the reaction mixture was concentrated under vacuum. The residue was purified by column
chromatography {petroleum ether: ethyl Acetate= 1: 2) to get 2-morpholinopyrimidin-5-of (150 g}

LC-MS (ESIYy sz 1821 [M + HY

10445] 5-{(2-morpholinopyrimidin-S-yljoxy)thiazol-2-amine, To  the solution of  2-
morpholinopynimidin-S-ol (80.0 g, 442 nunol) and 5-bromothiazol-2-amine hydrobromide (229 ¢,
883 wmol) o N N-dimethylformaroide (500 mL} was added CsCOx (431 g, 133 mol). The
resulting solution was stirred at 55°C overnight under nitrogen atmosphere. After cooling down o
room temperature the mixture was poured into water (2 L) and then extracted with ethyl acetate (300
mb x 3). The combined organic lavers were washed with brine and dried over anhydrous sodium
sulfate, filiered and concentrated to dryness. The residue was purified by column chromatography
{petroleum Ether: ethyl Acetate =1:1) to obtain 54{(2-morpholinopyrimidin-5-yoxy jthiazol-2-amine

(50.0 g) as a yellow solid. LC-MS (ES8T"): mz 280.7 [M + HJ.

10446] 3-methoxy-N-(3-{(2-morpholinepyrimidin-S-yhexy)thiazol-2-ylbicyelofi. 1. 1{pentane-1-
carboxamide. To the solution of S-{{Z-morpholinopyrimidin-S-yhoxyjthiazol-2-amine (50.0 g, 0.18
mol), 3-methoxybicyclo1.1.1]pentane-1-carboxylic acid (250 g 018 mol} and NN-
diisopropylethylamine (690 g, 0.54 mol) in DMF (300 mbL) was added HATU (136.1 g, 0.36 mol).
The resulting mixture was stirred at room temperature for 16 hours under nitrogen atmosphere. After
which period, the mixture was poured into water (1.5 L) and then extracted with ethyl acetate (250
mi x 3}). The combined organic layers were washed with brine and dried over anhydrous sodium
sulfate, filtered and concentrated to dryness. The residue was purified by column chromatography
{petroleum Ether: ethyl Acetate = 10 2} to get 3-methoxy-N-(5~((2-morpholinopynimidin-3-
vhoxyjthiazol-2-ylibicyclof 1.1 1]pentane-1-carboxamide (24.1 g} as a yellowish white solid. LC-

MS (EST'Y mez 404.0 [M + HY'. 1H NMR (400 Mz, DMSO-ds) & 12.14 (s, 1H), 844 (s, 2H), 7.18
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{m, 1H), 3.66 (s, §H), 3.20 (s, 3H), 2.17 (s, 6HL).

[6447] Example 13
{0448] In one exemplary method, N-(5-{(2-{3-oxa-8-azabicyclo}d.2.1]octan-8-vipyrimidin-5-
yiiosyjthiazel-2-yl}-3-methoxybicycloff. 1.1 jpentane-t-carboxamide (Compound BI138) was
synthesized. Fig. 13 illustrates the chemical reaction equation for synthesis of Compound B138.
10449] tert-butyi(E-{((2-3-0xa-8-azabicycle]3.2. Hectan-S-yDipyrimidin-S-yhoxyjthiazol- -
vijearhamate. To a solution of tert-butyl {5-((2-chloropyrimidin-S-yhoxythiazol-2-ylicarbamate
{1617 mg, 031 mmol) in DMF {5 mL) was added pipenidine (36.9 wg, 031 nyvoly and DIPEA
(11929 mg, 0.93 mmol}. The mixture was stirred for 12 hours at 100°C. After quenching the reaction,
the reaction nuxture was extracted with ethyl acetate (100 mL x 3} The organic layer was washed
with brine (300 mL), dried over Nay SOy, filtered and concentrated. The residue was purified by flash
column chromatography  {petroleum  ether: ethyl acetate = 30 2} to get tert-butyl (5-((Z-
worphohinopyrimidin-S-vhoxyihiazol-2-yhcarbamate (900 wg, 0.22 mmol) (Yield 754 %) a5 a
yellow solid. LC-MS analysis was performed as described in exemplary methods disclosed herein.

LO-MS (BSE ) oz 40515 (M + 1)

{0450] 5-((3-(3-oxa-B-aeabicyclol3.2 Hoctan-8-yhpyrimidin-S-yhoyy jihiazel-2-amine, A
solution  of tert-butyl  (5-({2-(3-oxa-8-azabicyclof3 2 1octan-8-ylpyrimidin-S-yijoxyjthiazol-2-
yicarbamate {90 mg, 0.22 mmoly, TFA (3 mL) in DCM (5 mL) was stirred at 0 °C for 3 hours. After
guenching the reaction, the sclufion was concentrated 1t afford  5-{((2+3-oxa-3-
azabicvclo[3. 2.1 octan-8-yDpyrimidin-S-yhoxy thiazol-Z-amine (651 mg, 021 mmol} (Yield
97.0%) as a yellow sohid. LU-MS asalvsis was performed as described 1o exemplary methods

disclosed herein. LO-MS (ESI) mz 3051 (M +H)"

{451 ] N-{5-4(2-(3-cxa-8-azabicycls|3.2. 1 {ectan-8-vipyrimidin-S-yhexy ithiazol-2-yi}-3-

methexyhicycle] L1 1 pentane-1-carboxamide. To a solution of  S5-{{2-3-0xa-8-
azabicyclo{3.2 Hoctan-3-yDpyrimidin-S-yloxy hiazol-Z-amine (65.1 mg, 021 mmol) in DMF (3
mL} was added 3-methoxybicyclol1.1 1]pentane-1-carboxylic acid (40 mg 0.28 mmol), HBTU
{1283 mg, 0.34 mmol} and DIPEA (109.1 mg, 0.85 mmol}. The mixture was stirred for 3 hours at
room temperature. After quenching the reaction, the reaction mixture was exiracted with ethyl
acetate (100 mb x 3). The organic layer was washed with buive 300 ml), dued over Na:SOu,

filtered and concentrated. The residue was purified by HPLC 1o afford N-(5-((2-(3-0xa-8-
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azabicyelo[3.2.1joctan-&-yhpyrimidin-5-yl)oxy jthiazol-2-yl}-3~methoxybicyclo{ 1.1 1 pentane-1-
carboxamide (33.8 mg, 008 mmol} (Vield 28 0%) as a yellow solid. MNMR and LC-MS analysis
were performed as described in exemplary methods disclosed herein. LO-MS (ESU) mz 428.2 (M
+ HY. 'H NMR {400 MHz, DMSG-ds) ¢ 12,14 (s, 1H), 843 (5, 2H), 7.20 (5, 1H), 4.54 {5, 2H},
3.62-3 55 (vo, 4H), 3.21 {8, 3H), 238 (s, 6H), 1.97-1.94 (m, 2H), 1.89-1 B7 {w, 2H).

10452} Example 14
{0453} In  one exemplary method, N-{§-{{2-(2-oxa-7-azaspire{d.4|nonan-7-yhipyrimidin-5-
yhosyithiazel-2-yi-3-methoxybicyclo]1.1.1]pentane-1-carbosamide (Compound BI137) was

synthesized. Fig. 14 tllustrates the chemical reaction equation for synthesis of Compound B137.

10454] tert-butyl{S5{{2-{2-03a-T-azaspire|4.4]nonan-T-ylipyrimidin-S-viioxyjthiazol-2-

yvicarbamate. A solution of tert-butyl (5-{(2-chloropyrimidin-S-vhoxy thigzol-2-vhicarbamate
{222.3 mg, 0.68 mmol), Z-oxa-T-azaspiro{4.4lnonane(129 mg, 1.0 mmol} and K2CGs {2798 mg,
2.03 mmoly in dioxane {5 mL} was heated 1o 100 °C for 3 hours under nitrogen. After quenching the
reaction, the reaction mbture was extracted with ethyl acetate (100 ml x 3). The organic layer was
washed with brine (300 ml), dried over NaxSGs to get tertbutyl (5-{((2-{2-oxa-7-
azaspirol4 4nonan-7-vhpyrimidin-S-yhoxy hazol-2-yhcarbaraie (1800 mg, 043 mwmwol) (Yield
63.3%;) as a yellow solid. LO-MS analysis was performed as described 1n exemplary methods

disclosed herein, LC-MS(ESI): mz 4192 (M +H).

{0455] 5-((2-(2-oxa-T-pzaspivold. 4ponan-T-yhipyrimidin-S-yhoxyithiazel-2-amine. A solution
of  tert-butyl  (3-{{2-(2-oxa-T-azaspiro[4 4inonan-7-yhpyrimidin-S-ylioxy ythiazol-2-vijcarbamate
{180.0 mg, 043 mmol}, TFA (3 mL) in DCM (5 mbL} was stirred at 0 °C for 3 hours. After
quenching the reaction, the solation was concentrated to atford S<{{2-(2-oxa-T-azaspivo{4.4 nonan-7~
yvhpyrimidin-S-yhony jthiazol-2-amine (132.2 mg, 0.41 mmol} (Yield 96.4%) as a yellow solid. LO-
MS analysis was performed as desciibed in exemplary methods disclosed heretn, LC-MS {(ESI'):

mz 3191 (M + HY

[8456] N-(5-{(2-(2-0xa-T~-azaspiro}4.4|nonan-T-yipyrimidin-S-yljoxyithiazel-2-yi}3-

methoxybicycle]l. 1. pentane-1-carboxamide, To a solution of  3-{{(2-{Z-oxa-7-
araspirol4 4nonan-7-yhipyrimidin-S-yhDoxy jthiazol-2-amine {132.2 mg, 0.41 mmol) in DMF 3 mL)
was added 3-methoxybicyclofl.1.1]pentane-1-carboxylic acid (582 mg, 0.41 mmol), HBTU (233.1
mg, 0.62 mmol) and DIPEA (1587 mg, 1.23 mmol}. The mixture was stirred for 3 hours at room
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temperature. After quenching the reaction, the reaction mixhure was extracted with ethyl acetate (100
mL x 3). The organic layer was washed with brine {300 mL}, dried over MNa,8Q,, filtered and
concentrated. The residue was purified by HPLC to afford N-(5-((2-(2-oxa-7-azaspiro{4 4 nonan-7-
yhpyrmidin-S-yjoxyjthiazol-2-y1)-3-methoxybicyclof1 1 1 pentane- I-carboxamide (33.0 mg, 0.08
mmol) (Yield 18.6%) as a yeliow solid. NMR and LO-MS analysis were performed as described
exemplary methods disclosed herein. LC-MS (BSI): m/z 4332 (M + H)" 'H NMR (400 MHz,
DMSO-dsy ¢ 12,10 (s, 1H), 839 (s, 2HY, 734 (5, TH), 3 82-3 78 (m, 2H}, 3 60-3 58 (m, 2H), 3.56-
3.52 (m, ZH), 3.49-3.46 (m, 2H), 3.20 (s, 3H), 2.17 s, 6H), 1.98-1.94 {m, 2H), 1.93-1.86 {m, 2H).

{8457} Example 15
0458 In  one exemplarty  method,  3-Methoxy-N-{3-methyl-4-{(2-morpholinepyrimidin-3-
yiexyiphenyiibicyclo[f.1. pentane-T-carboxamide (Compound B8Y) was synthesized. Fig, 15

lustrates the chemical reaction equation for synthesis of Compound B89

{1459} 2-meorpholinepyrimidin-S-ol. A solution of 2-chloropyrimidin-5-of (800.0 mg, 6.13 mmol},
worpholine (5.3 g, 6129 rwomoly and DIPEA (24 g, 1839 ramol) in L4-diovane (10 mb) was stirred
at 100°C for 3 hours. After quenching the reaction, the reaction mixture was extracted with ethyl
acetate {100 wh < 3} The organic layer was washed with brine (300 mlL), dried over NapRQs,
filtered and concentrated. The crude product was purified by flash column chromatography

{petroleum ether: ethyl acetate = 3. 1} to get 2-morpholinopyrimidin-S-ol {650.0 mg, 3.39 mmol}

yield 58.6 %) as a yellow solid. LC-MS asalysis was performed as described in exemplary methods

disclosed herein. LC-MS(EST') mez 1821 (M~ H)"

18464] 4-{5-2-methyl-4-nitrophenoxyjpyrimidin-Z-ylimorpholine. To a sclution of 2-
morpholinopynimidin-5-ol (300 0 mg, 1.66 mumol} in DMF {4 mL) at room temperature was added 1~
fluoro-2-methyi-4-nitrobenzene {257 5 myg, 1.66 mmol) and CoC03 (1.6 g, 4 98 mmol}. The reaction
mixture was stirred at room teroperature for 3 hours. After quenching the reaction, the reaction
mixture was extracted with ethy! acetate (100 ml x 3} The organic layer was washed with brine
(300 mL), dried over NapSQq, filtered and concentrated. The crude product was purified by flash
column chromatography (peiroleurn ether: ethyl acetate = 3. 1} to get 4-{54{Z2-methyl-4-
nitrophenoxy ypyrinudin-2-yhmorpholine (200 0 mg, 0.65 mmol} {yield 51.46 %) as a yellow solid.
LO-MS analysis was performed as described in exeroplary methods disclosed heremm. LC-MS

(ESIymz 31735 (M +HyY.
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{3461 ] J-methyb-4-{2-morpholinepyrimidin-S-yhoxylaniline. To 2 solution of 4-{5-(Z-methyl-4-
nitrophenoxy pyrimidin-2-yhmorpholine (2000 mg, 0.63 rmmol) i MeOH {4 mb) at room
temperature was added PA/C (20 mg). The reaction muxture was stirred at room {emperature for 3
hours at hydrogen atmosphere. After filtered and congentrated, the crude product was purified by
flash column chromatography {petroleum ether: ethyl acetaie = 20 1) to get 3-methyl-4-((2-
morpholinopyrimidin-3-vljoxyjantline (120.0 mg, 0.42 mmol} {Yield 66.7 %) as a vellow solid. £~
MS analysis was performed as described in exemplary methods disclosed herein. LOC-MS (ESI'Y

mz 2871 (M + HY

104621 J-methoxy-N-(3-methy4-{(Z-morphelinopyrimidin-S-yhoxyiphenyhbieyelo[L L1
pentane-l-carboxamide. To a solution of 3-methyl-4-{(Z-morpholinopyrinudin-S-yhoxyjaniline

{1200 mg

O3

042 mmol} w DME (3 mb) at room  temperature  was  added  3-
methoxybicyclo[ 1.1 Hpentane-1-carboxylic acid {5964 mg, 042 mmol), HBTU (23877 mg, 0.63
mmol) and DIPEA (162 54 mg, 1.26 romol), The reaction mixture was stirred at room femperature
for 4 hours. After quenching the reaction, the reaction mixture was extracted with ethyl acetate {100
ml x 3). The organic layer was washed with brine (300 mL), dried over NaySO4, filtered and
concentrated. The crude product was purified by HPLC to get 3-methoxy-N-(3-methyl-4-({2-
morpholinopyrimidin-S-yhoxy jphenylibieyelof .1 1 pentane-1-carboxamide (78.5 mg, 0.19 mmol)
(Yield 4553 %j) as a yellow oil. NMR and LC-MS analysis were performed as deseribed in
exemplary methods disclosed herein. LC-MS (ESI'Y: mz 4514 (M + HY 'H NMR (400 MHz,
DMSO-dey ¢ 953 (s, TH), 823 (5, 2H}, 7.55(d, /= 2.4 He, 1H}), 741738 {m, 1H}, 6.74-6.72 {(m,
1H}, 3.68-3.63 {m, 8H), 3.22 (5, 3H}, 2.23 (5, 3H), 2.13 (5, 6H).

{6463] Example 16
0464] In  one  exemplary  method,  3-Methoxy-N-{5-(4-morpholinophenoxyithiazol-2-
yijbicycle]l. L 1ipentane-1-carhboxamide (Compound B155) was synthesized. Fig, 16 illustrates

the chenucal reaction equation for synthesis of Compound B155.

{0465] 4-morpholinsphenst A solution of 4-bromophenct (1.0 g 578 mmol}, morpholine (2.5 ¢
28 .90 mmol}, Cy-JohnPhos (4050 mg, 1.156 mmol), Pd; {dba)y (264.5 mg, 0.29 mmol), NaHMBDS
{8.8 ml, 17.34 romol) at 0°C 1 DMF (10 mL} was stirred at 100°C for 6 hours with Ny protection.
After guenching the reaction, the reaction mixivre was extracted with ethyl acetate (100 wml x 3}

The organic layer was washed with brine (300 mL), dried over Na8Qs, filtered and concentrated.
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The crude product was purified by flash column chromatography {petroleum ether: ethyl acetate = 3.
1y to get 4-morpholinophencl (3351 mg, 2.99 mmol} (Yield 51.66 %) as a pink solid. LC-MS
analysis was performed as described in exemplary methods disclosed herein. LC-MS (ESU): mz

180.1 (M +H)'.

{8466} fert-butyl(S-{4-morphohnophensyy Jthiazol-2-ylhicarbamate. To a solution of 4-
morpholinophenot {260.0 mg, 145 mmol) in DMF (S mL)} at room temperature was added ters-butyt
{S-bromothiazol-2-yhcarbamate {443 3 mg, 1.59 mmol) and CsoC05 (1.4 2, 435 mmol} The reaction
mwixture was heated at 80 °C for 4 bours. After quenching the reaction, the reaction mixture was
extracted with ethy!l acetate {100 mL x 3). The organic layer was washed with brine (300 mL), dried
over NapSOs, filtered and concentrated The crude product was purnfied by flash column
chromatography  {petroleum  ether: eyl acetate = 3 ¢ 1) w0 get ferr-butyl(5-(4-
morpholinophenoxy ythiazol-2-yhcarbamate (80.0 mg, 0.22 mmol) (Yield 14.63 %) as a yellow ol
LO-MS analysis was performed as described in exeroplary methods disclosed herem. LC-MS

(ESTy mz 378,34 (M + HY

{8487} S-{4-morpholinophenexyithiazol-Z-amine, To a solution  of  ferd-butyl{5-(4-
morpholinophenoxy phiazol-2-ylcarbamate (80.0 mg, 022 rmol) wn DCM (3 mbL) at ¢ °C was
added TFA (1 ml} The reaction murture was stirred at room temperature for 4 hours. The reaction
mixture was concentrated to get S-{(4-morpholinophenoxyythiazol-2-amine (50.0 mg, 0.18 mmol)
{(Yield 1.9 %) as a yellow solid. LC-MS analysis was performed as described in exemplary methods

disclosed herein. LC-MS{EST' )y mz 278 1 (M~ H)"

{8468} I-methoxy-N-(3-{4-morpholinophenoxyithiazol-2-yijbicyclefl. 1.1 jpentane-1-

carboxamide. To a solution of S-{4-morpholinophenoxy jthiazol-2-amine (530.0 mg, 0.18 romol) w
DOME (3 mL) at room temperature was added 3-methoxybicyelof1.1 1 ]pentane-1-carboxylic agid
{256 mg, 0.13 mwmol), HATU (1026 wg, 0.27 wmmol} and DIPEA (697 mg, .54 myvoly. The
reaction mixture was stirred at room temperature for 4 hours. After guenching the reaction, the
reaction mixture was extracted with ethyl acetate (100 mL x 3}, The organic layer was washed with
brine (300 mL}, dried over NayS{ly, filtered and concentrated. The crude product was purified by
HPLC 1o get  3-methoxy-N-(5-{4-morpholinophenoxyithiazol-2-vlibicyclo[ 1.1 1ipentane-1-
carboxamide (7.8 mg, .02 mmol) (Yield 10.8 %} as a yellow oil. NMR and LC-MS analysis were

performed as described in exemplary methods disclosed herein. LC-MS (EST Y mz 4018 (M + HY

172



WO 2024/182556 PCT/US2024/017752

THNMR (400 Mz, DMSO-ds) ¢ 10.81 €5, 1H), 7.15 (s, TH). 7.03 (d, J = 9.2 Hz, 2H), 6.95 (4, J =
9.2 Hz, 2H), 3.74-3.71 (m, 4H), 3.20 (s, 3H), 3.06-3.04 {m, 4H}, 2.17 (5. 6H).

16469] Example 17
{0476] In one exemplary method, N-{4-{{(2-{3-oxa-8-azabicyclo|3.2.1joctan-3-yipyrimidin-5-
yioxy)-3-methylphenyl}-3-methoxybicyclofl.1.1]pentane-1-carboxamide {(Compound B11§)

was synthesized. Fig, 17 dlusirates the chemical reaction equation for synthesis of Compound B118.

10471] Z-chloro-8-{2-methyb-d-pitrophenoxyipyrimidine. A soluton of  1-fuore-Z-methyl-4-
pitrobenzene (5.00 g, 3326 mmol), Z-chloropyrimidin-3-ol {5.05 g, 3871 mmol), potassum
carbonate (13,36 g, 96.78 munol) in BMA (70 mL} was stirred at 100 °C for 8 hours under nitrogen.
The reaction mixiure was extracted with ethyl acetate (100 mL x 3). The crganic layer was washed
with brine {100 mL}, dried over NaxSOx, filtered and concentrated. The crude product was punified
by flash column chromatography {petroleuns ether. ethyl acetate = 1. 1} to get 2-chloro-5-{Z-methyl-
4-pitrophenoxy jpyrmidine (220.0 mg, 0.83 mmol) (Yield 2.5 96} as a yellow solid. LC-MS analysis
was performed as described in exemplary methods disclosed hevein, LC-MS (EST) sz 266.0 (M +

qy

18472} &-(5-2-methyl-4-nitrophenoxy ipyrimidin-2-yi}-3-0xa-8-azabicycle[3.2.  octane. A
mixture of 2-chioro-5-(2-methyl-d-nitrophenoxypyrimidive (2000 mg, 075 mmol), 3-oxa-8-
azabicyelo[3.2. 1joctane hydrochloride (338.0 mg, 2.26 mmol} and cesium carbonate (122 ¢, 3.75
mmol} in DMA (2 mL) was under microwave conditions (150° C, 3 hours) and then cooled to room
temperature. The reaction mixture was purified by flash column chromatography to give &5-(2-
methyi-4-nitrophenoxy ipyrimidin-2-yi +-3-oxa-8-azabicyclo]3 2. 1 joctane (2100 mg, 0.61 mmol}
(Yield €13 %) as a veliow solid. NMR and HPLC analyais were performed as described m
exemplary methods disclosed herein. LC-MS analysis was performed as described tn exemplary

methods disclosed herein, LC-MS(ESIY w2 343 1 (M + HY

16473] 4-((2-{3-oxa-8-azabicyele[3. 2. {octan-&-yhpyrimidin-Syhioxy-3-methylaniline. A
suspension of  B-{5-{Z-methyl-4-nitrophenoxy pyrinmidin-2-yi}-3-oxa-8-azabicyclo|3 2. 1joctane
(210.0 mg, 0.61 mmol} and 10% palladinm-carbon (210 my) in methancol (5 mb) was stirred at
room temperature under hydrogen atmosphere for 16 b. The insoluble matenal was filtered off, and
the filtrate was concentrated to afford 4-{{2-(3-oxa-¥-azabicyclo[3.2 lioctan-8-vipyrinidin-5-
vhoxy-3-methylantine (1500 mg, 0.48 mmol) (Yield 78%) as a light yellow sobid  LO-MS
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analysis was performed as described 1o exemplary methods disclosed herein. LO-MS (ESUL m2

332 (M+HY

[6474] N-{4-4{2-(3-oxa-8-azabicyela[3.2 Hoctan-8-yipyrimidin-S-yhoxy i-3-methyviphenyl-3-
methoxybicycie] 1.1 pentane-1-carboxamide. The solution of 3-methoxybicyclo[1.1 . 1ipeniane-
f-carboxylic acid (50.0 mg, 0.38 mmol}, N N-diisopropyiethviamine (68.0 mg, .48 mmal} and {-
benzotriazole-MN NN N'-tetramethyl-uroniun-hexafiuorophosphate (2350 mwg, 0.62 wmol) was
stirred  at room temperature for 30 minutes. Then 4-{{2-(3-oxa-8-azabicyclo{3 2 1loctan-&-
yvhpyrimdin-S-yhoxy }-3-methylantline (150.0 rog, 048 mmol}y was added at room temperature and
the reaction solution was stirred at room temperature for 16 hours. The reaction mixiure was washed
with water and brine, dried over NazSOy, concentrated and punfied by HPLC to give N-(4-{{Z-(3~
oxa-8-azabicyclofd 2 Hoctan-8-ylipyrimidin-S-yiioxy}-3-methyipheny! -3
methoxybicyclo{ 1.1 pentane-1-carboxanude (152.9 mg, 035 mmol} {(Yield 73%) as a yellow solid.
NMR and LO-MS avalysis were performed as described 1o exemplary methods disclosed herein
LO-MS (BSI'y m/z 437.6 (M + HY . 'H NMR (400 MHz, DMSO-db) 8 9.57 (s, 1H), 8.24 (5, 2H),
756 (d, JS= 24 He, 1HY, 744 738 (o, THY, 6.77(d, /= 84 Hz, 1H), 4 57-4.52 {m, 2H)}, 3.64-3.62
{m, 2FD), 3.57-3.54 (m, 2H), 3.22 {s, 38, 2.23 {5, 3H}, 2.13 {5, OH}, 1.98-1.93 (m, ZH), 1.92-1.82 {(m,
IH)

{6475] Example 18
16476] In one exemplary method, N-{4-{{2-(2-0xa-T-azaspire[d.4[nonan-T-yDipyrimidin-S-yljoxy}-
J-methyiphenyl}-3-methoxybieycle[l.1.1]pentane-1-carboxamide (Compound B117} was

synthesized. Fig, 18 illustrates the chervical reaction equation for synthesis of Compound B117.

10477] 2-(3-oxa-T-azaspiveld. 4luenan-T-yhpyrimidin-S-of A solution of Z-chloropyrimidin-S-ol
{3000 mg, 231 mmol}, 2-oxa-7-araspirci4 4inonane (881.0 mg, 6.93 mmol), DIPEA {8940 mg,
693 mmol} o L A-Dhoxane (8 mL ) was stirred at 80°C for 16 hours under nitrogen. After quenching
the reaction, the reaction mixture was extracted with ethvi acetate (50 mi x 33 The organic layer
was washed with brine (100 mL}, dried over NaxSQy, filtered and concentrated. The crude product
was purified by flash column chromatography (BUM. MeOH = 93 7) o give 2-(2-oxa-7-
azaspiro[4 4 nonan-7-vhipyrinudin-S-of {150 mg, 0.68 mmol) (Yield 293 %) as a brown oil. LC-MS
analysis was performed as described in exeraplary methods disclosed herein. LC-MS (ESI'): mz

222 1{M+H)".

174



WO 2024/182556 PCT/US2024/017752

$478] T-{5-{2-methvi-4-nitrophenoxy ipyrimidin-2-yi}-2-oxa-7T-azaspive]4d.4nonane, A solution
\ B ¥ips b p

of 2-(2-oxa-7T-azaspiro{4.4joonan-T-yhpyrimidin-S-ol {150 mg 068 mmol), Hluoro-2-methyl-4-

T

nitrobenzene {105.0 mg, 0.68 mmol}, C:C05 (665.0 mg, 3.04 mmol} in DME (3 wml.) was stirred at
room teraperature for 3 hours, After quenching the reaction, the reaction mixture was exiracted with
ethyl acetate {50 ml x 3} The organic laver was washed with brine (100 wl), diied over NaySQy,
filtered and concentrated. The cmde product was pusified by flash column chromatography
{petroleum ether: ethyl acetate = 1. 2} o get 7-(5~-(Z-methyl-4-nitrophenoxy jpyrimdin-2-yi-2-0xa-
7-azaspirof4 4lnonane {150 mg, 042 munol) (Yield 61.9%) as a yellow ail. LC-MS analysts was

performed as described in exemplary methods disclosed herein. LC-MS (ESI ) mz 3573 (M +H)'

10479] 4-{(2-(2-exa-T-azaspiro{4 4inenan-7-yl)pyrimidin-S-yHexy-3-methyianiline. A
suspensicn of 7-05-( Z-methyl-4-nitrophenoxy jpyrimidin-2-y1-2-0xa-7-azaspirof 4 4 fncnave (150 mg,
0.42 mmol} in methanol (10 mL) was stirred at room temperature under hvdrogen atmosphere for 16
hours. The insoluble matenal wag filtered oft, and the filtrate was concentrated to afford 4-(2-(2-
oxa-7-azaspiro{4 4 jnonan-7-yhpyrimidin-S-yhoxy i-3-methylaniling (1200 mg, €37 mmol) (Yield
81 8%} as a black oif. LO-MS analysis was performed as described in exemplary methods disclosed

herein. LC-MS (EST ) mz 3276 (M +H)'"

{1488] N-{4-{(2-(2-oxa-T-azaspive{d.4|nonan-T-yljpyrimidin-S-vloxy}-3-methylphenylp-3-
methoxyhicyclofLE.1}pentane-1-carboxamide. The sclution of 3-methoxybicyelo[ 11 ipentane-
t-catboxylic actd {53.0 mg, 0.37 mmol), ¥ N-ditsopropyiethyiamine (1430 mg, 111 mwol) and (-
benzotriazole-N NN N -tetramethyl-uromum-hexatluorophosphate (182.0 mg, 048 mmol) was
stirred at roow teroperature for 30 munutes. Then 4-({2-(2~oxa-T-azaspirol 4.4 jnovan-7-ylipyrimidin-
S-vhioxy3-methylamtine (120.0 mg, 037 mmol) was added at room temperature and the reaction
solution was stirved st room temperature for 16 bours, The reaction mixture was washed with water
and brine, dried over NaxS(u, concentrated and purified by HPLC to give N-{4-((Z~{Z-oxa-7-
azaspirol4 4nonan-7-yhpyrmidin-5S-yDoxy }-3-methyiphenyiy-3-methouybicyelof 1 1. perntane-1-
carboxamide (1455 mg, 032 mmol} (Yield 87.3%) as 2 yellow solid. NMR and LC-MS analysis
were performed as described in exemplary methods disclosed herein. LC-MS (B8P m/z 4515 (M
+HY . TH NMR (400 MHz, DMSO-dc) 8 9.55 {s, 1H), 8.23 (5, 2H), 7.55 {d, J = 2 Hz, 1H), 7.39 {4,
=88 Hz, [H), 669 (d, /=88 Hz, 1H), 3.83-3.76 {m, ZH}, 3.62-3 58 {m, 2H) 3.57-3.49 {m, 2H},
8-3.46 (m, 2H), 3.21 {s, 3H), 2.24 {5, 3H), 2.12 {5, 6H), 2.00-1.96 {m, 2H}, 1.93-1 88 (m, 2H).
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[6431] Example 19

{04382] In another exemplary method, half maximal effective concentration {ECs) was determined
for some compounds and their 1somers as disclosed berein in a vanety of cancer cell lines {e.g.,
human cancer cell lines). In brief, cells from one prostate cancer cell hines {(22ZRV1) and four
glioblastoma cell hoes (US7, LN-18, LN-229 and TOBG) were plated in a multi-well plate. After 24
hours, one of the compounds disclosed herein was added to the well at increasing concentrations.
After 72hours of treatroent, cell viabihty was assessed using alarvarBiue® (nvitrogen) and
fluorescence was read using the CLARIOstar Plus Mululabel Plate Reader (BMG Labtech). Samples
were normalized to no freatment controls. ECss values were determined using GraphPad Prism. The
ECse of the compounds tested in each of the cell lines is provided v Tables 15 and 16 where

“inactive” means less than SO %% inhibition at the highest concentration tested at 50 uM and “NT”

means not tested.

{6483] Table 15,

PCT/US2024/017752

Compound 2ZRV1- ECss (ubd) U87- ECso (ubf)
B Inactive -

B2 {nactive Inactive
B3 275 Inactive
B4 174 32

B3 36 nactive
B6 Inactive Inactive
B7 Inactive nactive
B3 129 Inactive
B9 10.3 nactive
B1O 5 Inactive
Bil 13.1 Inactive
Bi2 136 inactive
Bi3 163 44

B4 37 Inactive
Bi5 &4 22

Bi6 14.1 Inactive
Bi7 235 Inactive
B13 Inactive Inactive
Bio 0.293 0.48
B20 715 7

B2i 173 182
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Compound 2IRV1- ECso (uM) US7- ECso (ub)
B22 Inactive Inactive
B31 fnactive Inactive
B32 Inactive Inactive
B33 fnactive Inactive
B34 Inactive Inactive
B35 Inactive Inactive
Bio Inactive Inactive
B37 Inactive Inactive
B3R Inactive Inactive
B39 {nactive 32
B41 32 -

B42 {nactive Inactive
B43 Inactive Inactive
B44 {nactive inactive
B45 Inactive Inactive
B4o (036 0.495
B47 Inactive {nactive
B48 {nactive Inactive
B49 Inactive Inactive
BS0O Inactive Inactive
B31 Inactive Inactive
852 48 36

B33 Inactive nactive
B54 Inactive Inactive
B35 15 24

BSo 26 33

B37 Inactive Inactive
BS8 Inactive Inactive
B59 0.62 -

B6O Inactive -

B61 36 -

B62 27 -

B63 21 -

B64 1115 -

B63S 525 4.0

B66 18 3.0

B67 Inactive -

Bo8 Inactive -

B69 Inactive -
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Compound 2IRV1- ECso (uM) US7- ECso (ubi)
B70 215 2.6
B71 .83 -

B72 0645 ~

B73 Inactive -

B74 1185 -

B75 415 -

B7a 0.605 -

B77 75 -

B7R Inactive -

BS3 2 3.2

Bé&4 0.925 -

B85 415 -

B&6 0.245 2.6
B87 12 -

B&S 31 39
B33 Inactive -

B9 723 -

Bil7 16 -

B1ls 49 .

B30 19 -

B120 142 1.3
B1i21 0235 0.37
B122 1 115
B123 17 Inactive
Bi24 77 13.65
B125 1175 1.65
Bi26 09 13
B127 Inactive Inactive
B12¥ {nactive Inactive
B129 36 6.9
Bi30 079 1.4
B131 5355 6.6
Bi32 52 77
B33 Inactive Inactive
B134 23 inactive
B35 5 Inactive
B136 Inactive Inactive
B137 0.014 .42
B138 0015 0.004
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Compound 2IRV1- ECso (uM) US7- ECso (ubi)
B139 (RGN6024) 0038 0.68
B140 0.09 0.77
B14] 2 10.55
B142 fnactive Inactive
B143 Inactive Inactive
Bidd Inactive Inactive
B145 Inactive Inactive
Bli46 Inactive Inactive
B147 89 Inactive
Bi4g 21 inactive
B149S 3.65 175
B150 {nactive Inactive
B151 59 Inactive
Bis2 {nactive inactive
B153 16.5 Inactive
Bi54 Inactive Inactive
Bi5s 0.002 0.03
B156 Inactive Inactive
B157 0.9 {3

{6434] Table 16.

Compound LN-18 ECse (uMy | T98G EC= (uM) EN-229 ECs (uM)
Bi39(RGN6024y | 0.069 0.152 0.123
Bi355 0.017 0.036 0.030

|04%5] Example 20

{0485] In ancther exemplary method, central nervous systemn multparameter opfimization {CNS
MPOY score, the kinetic solubihity, and cellular permeability of selected compounds were
determined. CNS MPO score for compounds and their isomers disclosed herein were calculated
using an algorithin that uses 3 weighted scoring funciion assessing 6 kev physicochemical properties
{clogh, clogD, MW, TPSA, HBD, and pKa) for blood-brain-barrier (BBB penetration}. CNS MPO
score ranged from O and 6.0 with scores > 4.0 used as a cut-off to select compounds that can have a
high probabiiity of accumulating 1 the CNS. Kinetic solubility of a compound is the maximum
solubility of the fastest precipitating species of the compound. Kimnetio solubility was determined
by preparing a concentrated stock solution for compounds and their isomers disclosed herein 1n an

organic solvent {EMS(), after which the solution was mixed with an aquecus PBS buffer and then
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filtered. Fiitrate was iesied to quantify the kisetic solubility using HPLU-MS calibration curve.
Cellular permeabihity was determined by calculating the apparent perraeability coetficient (P}, and
the efflux ratio (Pop st/ Papp 453, Apparent permeability coefficienis {Papp } were calculated from

the equation;

AQ 1
. - ::\‘. N S

At A0

F:v-\;r} 3
LR

where 40/t 1s the steady-state flux (mol/s), Co 1s the initial concentration in the donor chamber at
each time interval (mol/mL), and A is the surface area of the filter (cm?). The data are presented as

means + SD of six independent monolayers.

18487] The CNS MPO Score, kinetic solubility, Pup and efflux ratio of the compounds tested are

provided in Table 17 where “NIDY means not determined.

16488] Table 17,

Compound | CNS MPO | Kinetic Papp (A-B) (16, | Efffux ratio
sCore Nolubility (M) | cm/s) (em/s)
B4 3.62 0.39 - -
B9 538 2136 242 0.881
B46 5.09 56 - -
B52 4.97 87.89 - -
Bi121 538 24.49 - -
BG4 4.65 325 - -
B70 4.94 4942 - -
B71 4.92 22,76 - -
B137 4.95 83.5 262 1.08
B138 5.05 91.23 26 .93
B13% 523 524 211 i
(RGNOO24)
B140 538 455 119 .85
RBo1 4.83 2.64 - -
B89 529 ! - -
B117 4.88 79.2 - -

{18489] Example 21
104%99] In ancther exemplary method, the effect of the compounds of the instant disclosure on

tabulin polymernization was determined. It is noted that tubulin polymernization 18 a key system or

180



WO 2024/182556 PCT/US2024/017752

target for controlling aberrant cell growth or expansion {e.g, in tumor growth or expansion} Fig.
184 and FIG. 19B dlustrate effects of compounds B130, Bld4, and Bi147 (FIG, 1984) and
compounds BI137, Bi38& RGN6U24 (FIG, 19B) at 5 uM concentrations on tubuln polymerization.
Colchicine and Nocodazole are positive controls and DMSO is g negative control used in these
studics.  The results demonstrate that many corpounds, jscluding compounds B137, BI38, and

RGNG024 significantly inhibit twbulin polymenization.

{31491} These results were further confirmed using the colchicine competitive binding assay {Fig, 21}
and the N N'-ethylene-bis{iodoacetamide} (EBI) coropetition assay (Fig. 22}, Microtubule-targeting
agents that bind at the colchicine-site of wibulin are of interest 1o antitumoral therapy due o their
action as anti-mitotics  The resulis demorstrate that RGN6024 signmificantly mhubits nmucrotubule
assembly (Fig, 21} Nocodazole was used as a positive control, Compound B138 was demonstrated
to be an ihibttor of EBI binding using the MCF7 celt Hines dernonstrating binding of compounnds
a colchicine binding sue (Fig. 223 Colchicine ({COLY 18 2 positive control while vinblastine was used

as a negative control.

{8492] Example 22

{0493} In another exemplary method, levels of compound 138 and RGN6D24 were determined
plasma following oral admimstration.  For these studies, ICR1 male mouse strain was used as an
acceptable mouse model. Compound B138 or RGN6024 were then administered to the mice orally
as a solution i 30 % hydroxypropyi-B-cyclodextrin o salive. A single dose of 30 mg/kg of
compound B138 or RGN6024 was adnunistered in this manner. Concentrations of compound B138
or RGN6O24 1o plasroa were measured ustog HPLO-MS quantitation (FIGs. 23 and 24). The levels
of compound BI3% and RGNG6O2Z4 in plasma were higher than concentration required o kill cancer

cells tn vitro,

16494] Example 23

{6495} In another exemplary method, levels of RGNG024 were determined in brain tissue following
oral administration. For these studies, a ICR1 male mouse strain was used as an acceptable mouse
model. RONOO24 was then administered to the mice orally as a solution 1n 30 % hydroxypropyl-j-
cyclodextrin in saline. A single dose of 30 mg/kg of RGN6OZ4 was adnurustered 1n this manner.
Concentrations of RGN6024 1u brain tissue were measured using HPLC-MR quanutation (FIG. 25)

The levels of RGNG024 in plasma and brain were higher than concentration required to kil cancer
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cells in vitro,

{8496] Example 24

{6497} In another exemplary method, RGN6U24 was tested in EN-18 xenograft models i CB17
SCHY female mice. For this study, CB17 SCID mice were engrafted with LN-18 cancer cells. Tumor
volumes were measured on days 2, 4, 6, &, 10, 13 and 15 RON6GZ4 was administered orally at dose
of 15 mg/kg {from day 1 - day 5y and at 7.5 roglkg (day 9, 10 and from day 12 - day 1S}
Concentrations of RGNG0Z4 in plasma, brain and tumeor tissue at 30 and 90 minutes were measured

using HPLC-MS quantiation (FIG. 264). Amounts of coropounds RGNeD24 1w plasma, brain and

tumor were greater than levels required to kill LN-13 cancer cells.

18498] Example 23
10499 In another exemplary method, RGN6024 was further characterized as illustrated and as

described herein below,

{0509] As disclosed herein, it was discovered that compounds of the nstant application can be used
to treat health conditions such as cancer In addition, it was cbserved that many of the compounds
target cell cycle elements and can induce cancer cell death. For example, it was observed that
RGN60OZ4 targets and binds to tubulin. In brief, in one experiment, 1/-87 cells were plated at a
density of 4000 cells/well in black 96-well plates (PhenoPlate, Perkin Elmer) and grown overnight.
These cells were treated with compounds for 24 h, then fixed with 4% paraformaldebyde for 20 min.
The cells were washed with PBS, followed by permeabilization with FoxP3 perm buffer (BD
Biosciences) for 10 min at room temperature. Cells were incubated with anti-TUBB3 (1:1000; Tyl
STEMCELL Technologies) antibodies overnight, followed by incubation with secondary antibody
for T h. The nuclear DNA was labeled with Hoechst. Representative images (40x) were obtained

using an automated high content imaging microscope {Operetta, Perkin Elmer).

{6501] In ancther experiment, 1t was found that RGN6024 had improved ability to cross the blood
brain barrier compared to other known products in the market where many fail to cross inio the brain
and others cross the BBB at much fower success rates than observed herein for RGN6024 and

related compounds thereof,

16502] In one example, RGN60U24 was tested against placebo and a standard of care therapy for the

ireatment of glioblastoma, temozolomide. A gold standard cell hine representing drug therapy
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resistant glioblastoma, LN-18, was grown in mice and the mice divided into three cohorts. For these
studies, CB17 SCID mice were engrafted with LN-18 cancer cells. Tumor volumes were measured
every second day. RGN6024 was administered orally at dose of 15 mg/kg (from day 1 — day S} and
at 7.5 mg/kg {day 9, 10 and from day 12 — day 15). Temozolomide was administered orally at a dose
of 25 mg/kg daily with 7 days schedule (5 days ON and 2 days OFF) schedule. The mice receiving
RGNGO24 had about an average of 54% reduction in tumor growth rate relative to placebo and a
better outcome than with the standard of care drug glioblastoma. Further, fifty percent of the muce in
the RGIN6024 group experienced marked tumor shrinkage in a brain cancer model. This is a
remarkable result compared to a standard of care molecule such as temozolomide which

demonstrated only about a 40 % reduction 1w tumor volume.

{0503] It 13 observed that current FDA approved therapies related to tubulin interactions bind to
tubulin in large clefts on the surface of the protein. Consequently, these drugs are large themselves.
For brain penetration, the larger the molecule, the less likely 1t will penetrate the brain. Thevefore,
farge molecules struggle to cross the blood brain barrier. i these large molecules do cross the blood
brain barrier or are durectly administered into the brain, these molecules are often actively removed
from the brain by molecular pumps designed to remove toxins. Therefore, these molecules not only
have issues penetrating the brain barrier but are often pumped back out. This can result in hugher
doses being needed to overcome these issues with reduced efficacy and effictency and more

likelihood of toxicity 1ssues.

10504] Using a different approach, as disclosed herein, some molecules of the instant application
were designed to bind to a small cleft oo the surface of the tubuhin protein. This change permits
maolecules of smaller size and these properties affect and tmprove brain penetration and avoid the
ettt pumps that would otherwise remove these molecules from the brain, For example, RON6024

15 haif the size the FDA approved therapies as are many of the related molecuies disclosed herein.

{0305] In ancther exemplary method, to further study RGN6024 and its treatment of brain cancer,
LN-18 xenograft tumors and brains were excised from the mouse brain cancer model after the last
dose. This was done at two time points. 30 ninutes for half the mice and 90 minutes for the other
halt of the mice. The concentration of the target agent in the brain mirrored the concentration of the
target agent 1 the tumor at both time poinis. As demonstrated herein, brain concentration of

RGN6024 exceeded the amount needed to shrink tumors in animals and therefore is more effective

I8
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as treating these tumors using lower doses.

{4506] In other exemplary methods, RGN6024 was tested 1a a variety of high-grade glioma lines and
breast, lung, and melanoma tumors with a propensity for brain metastasis. A 91 oM median potency
was observed. Comparatively, RGN6(G24’s brain penetration level ts 100 times the concentration

required to see an efficacious response in these cancer models.

18307} Example 26

10503} Tn another exervplary method, a patient with therapy-resistant glioblastoma can be or will be
treated with a once daily oral administration of RGN6024 either as a single agent or in combination
with other treatments. Brain and tumor biopsies or other less invasive analysis such as blood
analysis or other fluid analysis will confirm that RGN6024 achieves high concentration directly 1
the twmor(sy and brain Remarkably, the patient will also experience marked tomor
shrinkage. Surprisingly, the patient will continue to survive significantly beyond five vears, the

period at which only 5% of patients survive when currently available treatment is used.

{6509] Example 27
{6516 In another exemplary method, the use of one or more of the compounds disclosed herein as a
fead for drug screening using artificial intelligence (A} was further characterized as illustrated and

as described herein below.

{6811} In some embodiments, the present invention features a system for using artificial inteliigence
{Al} 10 generate one or more candidate compounds. The one or more candidate compounnds may be
dertved from RGNGOZ4, incorporate RGNe024, or a combination thereof. In some embodiments, the
system may comprise a processor configured to execute computer-readable mstrochions, and a
memory compenent communicatively coupled to the processor. The memory component may
comprise an Al model comprisiog one or more neural networks, trained with a trainiog data set
comprising chemical training data. Training the Al model may comprise feeding the training data set
as input wto the Al model The AT model may be trained to generate the one or more candidate
compounds as output. The memory component may further comprise computer-readable
mstructions. The coraputer-readable instructions may comprise inputting chemical data imto the Al
model. The chemical data may comprise data unigue to RGN6024. The computer-readable
instructions may further comprise generating, by the Al model, the one or more candidate

compounds.
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{6512] In some embodiments, the present invention features a method for using artificial intelligence
{Al} to generate one or more candidate compounds. The one or more candidate compounds may be
derived from ROGN6024, incorporate RGN6024, or a combination thereof. The method may
comprise providing an AT model comprising one or more neural networks, trained with a training
data set comprising chemucal training data. Traiming the Al model may comprise feeding the training
data set as input into the Al model. The Al model may be trained to generate the one or more
candidate compounds as output. The method may further comprise inputting chemical data into the
Al model, wherein the chemical data comprises data unique to RGN6024, and generating, by the Al

model, the one or more candidate compounds.

10513] In some erbodiments, the one or more candidate compounds may comprise one of More
candidate drug compounds. In some embodiments, the data unique to RGN6024 may comprise one
or more structural properties, one or more physical properties, one or more interactions between
RGNG024 and one or more other chemical compounds, one or wore molecular pathways, one or

more molecular cell profiles, or a combination thereof.

{6514] In some embodiments, the present invention features a method for tramming an artificial
intelligence (Al} model 1o generate one or more candidate compounds The one or more candidate
compounds may be derived from RON6024, incorporate RGN6U24, or a combination thereof. The
AT model may comprise one or more neural networks, The training method may comprise feeding a
training data set comprising chemical tfraining data unique to RGN6024 as input into the Al model.
The method may further comprise inputting chemical data into the Al model, wherein the chenucal
data comprises data unique to RGN6024. The Al model may be trained to generate the one or more

candidate compounds as output.

{6515} In some embodiments, the chemical training data may comprise dafa pertaining to one or
more chemical compounds. The data pertaining to the one or more chemical compounds may
comprise one of more siructural properties of the one or more chemical compounds, one or more
physical properties of the one or more chemical compounds, one or more interactions between the
one or more chemical compounds, one or more molecular pathways of the one or more chemical
compounds, one or more molecular cell profiles of the one or more chemical compounds, or a

combination thereof

Ju—
(o724}
¥4



WO 2024/182556 PCT/US2024/017752

{6316] In some embodiments, the chemical training data may comprise one or more vector
representations of the one or more chemical compounds In some embodiments, the chemical
training data may comprise one or more knowledge graphs representing the one or more chemical
compounds. In some embodiments, the chemical training data may comprise any single or multi-

dimensional representation of the one or more chemical compounds.

{0517] In some erobodiments, the chemical traming data may comprise one or more training labels
assoctated with the one or more chemical compounds. In some embodiments, the one or more
training labels may comprise one or more label elements having predeternuned values. In some
embodiments, the one or more training labels may comprise bicassay results, toxicity, ¢ross-
reactivity, pharmacokinetics, pharmacodynamics, biocavatiability, solubility data, or a combination

thereof,

{6518] In some embodiments, the chemical data may comprise data perfaining o one or more
chemical compounds. The data pertaining to the one or more chemical compounds may comprise
one or more structural properties of the one or more chemical compounds, one or more physical
properties of the one or more chemical compounds, one or more interactions between the one or
more chemical compounds, one or more molecular pathways of the one or more chemical
compounds, one or more molecular cell profiles of the one or more chemical compounds, or a

combination thereof.

[0519] In some embodiments, the chemical data may comprise one or more vector representations of
the one or more chemical compounds. In some embodiments, the chemical data may comprise one
or more knowledge graphs representing the one or more chemical compounds. In some
erabodiments, the chemical data may comprise any single or multi-dimensional representation of the

one or more chemical compounds.

{6528] In some embodiments, the chemical data may comprise one or more labels associated with
the one or more chemical compounds. In some embodiments, the one or more labels may comprise
one or more label elements having predetermined values. In some embodiments, the one or more
labels may comprise bioassay results, toxicity, cross-reactivity, pharmacokinetics,

pharmacodynamics, bioavailability, solubility data, or a combination thereof.
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{6521] The Al model may be stored, trained, and/or executed entirely on the user's computer, partly
on the user's computer, as a stand-alone software package, partly on the user's computer and partly
on a remote computer, or entirely on the remote computer or server. The Al model may be stored 1
the form of program code, as described above. The one or more neural networks of the Al model, in
some embodiments, may comprise a perceptron neural network, a feed-forward neural netwotk, a
multilayer perceptron neural network, a radial basis functional neural network, a recurrent neural
network, a long short-term memory neural network, a sequence-to-sequence neural network model, a
modular neural netwotk, a graph-based convolutional neural network, an instance-based model, a

feature attribution model, or the like.

{0522} In a non-limiting example, the AT model of the presently claimed invention may comprise a
perceptron neural network, configured to accept the chernical data as input, execute one or more
functions on the input, multiply the output of the one or more functions by a plurality of weights, and
generating 4 final output comprising the one or more candidate compounds. In another non-limiiing
gxample, the Al model of the presently claimed invention may comprise a multilayer perceptron
neural network comprising a plurality of layers, each layer configured to execute the process of a
single perceptron network, each layer linked to an input and output feed such that the cutput of one
layer 1s the input of a subsequent layer. The input to the first layer may be the chemical data and the

output of the last layer may be the one or more candidate compounds.

10523} In another non-limiting example, the Al model may comprise a graph-based convolutional
neural network comprising a plurality of layers. Each layer of the plurality of layers may be linked to
an input and output feed such that the output of one layer is the input of a subsequent Jayer. The
input to the first layer may be the chemical data and the cutput of the last laver may be the one or
more candidate compounds. The chemical data may be converted into one or more graph structures
before being transmitted fo the plurality of layers. In some embodiments, the plurality of layers and
the functions therein may be configured to extract one or more subgraphs from the input graph
comprising one or more relevant node features and apply one or more attention-based functions to
the subgraphs and relevant node features to assign importance to certain molecules, connections,
atoms, etc. such that the model is able to generate and/or predict new candidate compounds based on
the input comprising RGN6024, utilizing the most relevant patterns determined by the one or more
attention-hased functions, Determining which patteros are relevant and importaot for discovery may

be a component of the training data set.
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{6524] The one or more candidate compounds may comprise one or more chemical compounds
linked to RGN6024, one or more chemical compounds reassembled from the components of
RGINGO24, one or more chemical compounds deniving from RGN6024 by way of a chemical

reaction, one or more chemical compounds related to RGNG0O24, or a combination thereof.

{6525] With regards to the methods for implementing Al for discovering chemical compounds
related to RGN6024 and the Al-based systems thereof, the specifications of USRS, Patent No.
10,776,712, issued September 15, 2020, and U.S. Patent No. 11,462,304, issued Qctober 4, 2022, are

wcorporated herein 1n their entirety by reference.

{6526] Example 28
{85271 In ancther exemplary method, the use of one or more of the compounds disclosed herein as a
drug screening tool using in vitro, ex vivo and in vivo assays was further characterized as illustrated

and as described herein helow,

{0528] The present invention features a wethod for screening one or more potential drug candidate
compounds to determine whether it is therapeutically effective using any one of the compounds
disclosed herein as a reference compound. The method comprises: {(a) identifying one or more of an
in vitro, ex vivo of in vivo model for experimentation; (b} contacting at least one of a cell, fluid,
tissue, organ or animal with at least of one of the reference compound, the potential drug candidate
compound, or & negative control compound; {¢) determining in parallel cne or more drug parameter
or charactenistic from contacting the cell, fluid, tissue, organ, or amimal with at least one of the
reference compound, the potential drug candidate compound or the negative control compound; and
{d) comparing the drug parameter or characteristic of one or more of the negative control, the
reference compound, or the drug candidate compound to determine whether the drug candidate

compound is therapeutically effective.

{6529] In a non-limiting example, the in vitro model may comprise a cell viability assay, cell cycle
analysis, immunofluorescent staining assay, immunofinorescent staining of cellular beta tubulin,
tubulin polymerization assay, competitive binding assay, colchicine competitive binding assay,
binding site cellular assay, colchicine-binding site cellular assay, reversibility assay, kinetic
solubility assay, microsomal stability assay, plasma protein binding study, cellular permeability
study, or cell cycle analysis by flow cytometry. In another non-limiting example, the ex vive model
comprises an excised tumor in a chicken egg model. In another noun-himiting example, the 1w vivo
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model comprises a pharmacokinetic (PK) study, brain pharmacokinetic (PK) study, maximum

tolerated dose study, efficacy study, metabolite profiling 1 hepatocyies, survivability study, or

tumor size study.

{0336 In some non-limiting examples, the drug parameter or characteristic analyzed comprises
pharmacckinetics (PK), pharmacodynamics (PD), brain pharmacokinetics {brain PK), target-site
binding, cell viability, cellular permeability, blood bratn barcier permeabnlity, efficacy, toxictty and
safety, stability, microsomal stability, kinetic solubility, plasma protein binding, microsomal

stability, or effects on cell cyele.

{0831] In some non-limiting examples, cells may be contacted with the reference compound, the
potential drug candidate compound, or a negative control compound. The cell may comprise a
primary tumor cells, cancer c¢ell, UR7 glicblastoma cells, LN-18 glioblastoma cells, HMC3
microghal cells, patient-derived GBM cells, MDRI-MDCK {multidrug-resistant-1-Mandin-Darby
canine kidney) cells, human cryopreserved hepatocytes, or cells used in a patient-derived xenograft
model. In other non-limiting exaroples, fluids may be contacted with the reference compound, the
potential drug candidate compound, or a negative control compound. The fluids may comprise
plasma, cerebrospinal fluid, brain homogenate, urine, whole blood, serum, or tumor homogenate. In
some non-limiting examples, tissug may be contacted with the reference compound, the potential
drug candidate compound, or a negative control compound. The tissues may comprise a brain tumor
tissue, normal brain tissue, tumor fissue, or solid tumor tissue. In other non-limiting examples,
organs may be contacted with the reference compound, the potential drug candidate compound, or a
negative countrol compound. The organs may comprise 2 brain, breast, skin, lungs, liver, bones, or
connective tissue. In other non-limiting examples, animals may be contacted with the reference
compound, the potential drug candidate compound, or a negative control compound. The animals

may comprise a mouse, rat, dog, monkey, rabbit, or pig.

{0832 EXAMPLE 29
{0833} The following 18 a non-limiting example of the present tnvention. ¥t is to be undersiood that
said example i3 not tntended 1o limit the present inveniion 18 any way. Hquivalents or substitutes are

within the scope of the present mvention.

{0534] Fxample 29.1 Orval administration o treat a brain cancer (glioblastoma). (Related examples:
combining oral administration with any of standard of care options jor treating cancer f{ie.
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chemotherapy andior Temuzolamide).

{6533] A 60-year-old man visits s physician, troubled by weakness and paralysis in the right side
of his body, loss of balance, drowsiness, and persistent nausea and vomiting. Sensing the urgency of
his condition, the physician takes an in-depth history, performs a neurological exam and orders a
brain MRI with contrast to ascertatn the underdying cause of hus symptoms. The man’s test results
reveal that he has a brain cancer that is suspected to be a glioblastoma. Brain biopsy confirms
(Ghioblastoma. The physician prescribes an oral composition comprising a | mg/kg dosage of the
RGING024 compound, as described herein, in the form tablets taken once daily, to treat the brain
cancer. The man adheres to the prescribed regimen and experiences a gradual alleviation of his
symptoms with each dose over the course of the next month. Patient experiences mild nausea which
i well controlled with anti-nausea medications. Follow up MRI after 4 weeks of treatment

demonstrates reduction in overall size of Glioblastoma.

18836] Frample 29.2 Subcutoneons administration o treat a brain cancer (glioblasioma).

18537F A 60-year-old man visits his physician, troubled by weakness and paralysis in the right side
of his body, loss of balance, drowsiness, and persistent nausea and vormiting. Sensing the urgency of
his condition, the physician takes an in-depth history, performs a neurclogical exam and orders a
brain MRI with contrast to ascertain the underlying cause of his symptoms. The man’s test results
reveal that he has a brain cancer that is suspected to be a glioblastoma. Brain biopsy confirms
Glioblastoma. The physician prescribes a composition comprising a compound, as described herein,
at 2 dose of 2 mg/kg in a 5 mL syringe, to be injected subcutaneously once weekly, to treat the brain
cancer. The man adheres to the prescribed regimen and experiences a gradual aleviation of his
symptoms with each dose over the course of the next month. Patient experiences mild nausea which
15 well controlled with anti-nausea medications. Follow up MRI after 4 weeks of treatment

demonstrates reduction in overall size of Glioblastoma.

10538] Fxample 29.3 Intravenous administration to freat a brain cancer (glioblastoma).

{0539] A 60-year-old man visits his physician, troubled by weakness and paralysis in the nght side
of his body, loss of balance, drowsiness, and persistent nausea and vomiting. Sensing the urgency of
his condition, the physician takes an wn-depth history, performs a neurclogical exam and orders a
brain MRI with contrast to ascertain the underlying cause of his symptoms. The man’s test results
reveal that he has a brain cancer that is suspected to be a glioblastoma, Brain biopsy confirms

(licblastoma. The physician prescribes a composition comprising a compound, as described herein,
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at a dose of 5 meg/ke infused over 30 minutes, once weekly, to treat the brain cancer. The man
adheres to the prescribed regimen and experiences a gradual alleviation of his symptoms with each
dose over the course of the next month. Patient experiences mild nausea which is well controlled
with anti-nausea medications, Follow up MRI after 4 weeks of treatment demonstrates reduction in

overall size of Glichlastoma,

10340 Example 20.4 Oral administration to treat a non-small cell himg cancer (NSCLC) that is
metastasizing to the brain. [Related examples: EGFR mutated, ROS-1 murared, K-RAS mutated lung
cancers; combining oral adminisiration with any of standard of care options for treating concer {i.e.
immunotherapy, targeted treatmeni)].

{0841] A 75-year-old man visits his physician atter being diagnosed one year prior with non-small
cell lung cancer (NSCLC) and 1s currently taking crizotinib to treat the NSCLC, The man complains
of headaches, mild seizures, memory loss and morming nausea and vomiting. Sensing the urgency of
his condition, the physician takes an w-depth hustory, performs a neurological exam and orders a
brain MRI with contrast to ascertain the underlying cause of his symptoms. The man’s test results
reveal that the NSCLC 15 metastasizing to s brain. The physician prescribes an oral pill comprising
0.5 mg/kg dosage of the RGN6024 compound, as described herein, o treat the brain metastases to be
administered during the same time he is taking crizotinib. The man adheres to the prescribed
regimen and experiences a gradual alleviation of his symptoms with each dose. Patient experiences

mild nausea which 1s well controlied with anti-nausea medications.

10542 Fxample 29.5 Oral administration fo freat a Triple negative, Herl positive breast cancer
metastasizing fo the brain. [Related example: Hovmone receptor positive breast cancers that is
metastasizing to the brainf

[05843] A 53-year-old woman visits her physician after being diagoosed six months prior with breast
cancer. The woman complains of dull and constant tension-type headaches, mild sturred speech and
sudden mood changes. Sensing the urgency of her condition, the physician takes an in-depth history,
performs a neurological exam and orders a head CT scan with contrast to ascertain the underdying
cause of her symptoms. The woman’s test results reveal brain metastasizing. The physician
prescribes an oral composition comprising a compound, as described herein, to treat the brain
metastases. The woman adheres to the prescribed regimen and experiences a gradual alleviation of
her symptoms with each dose. Patient expenences mild nausea which s well controlled with anti-

nausea medications.
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{0544] Fxample 29.6 Oral administration fo treat a skin cancer (melmmoma) that is metastasizing to
the brain.

{8545] A 23-year-old woman visits her physician after being diagnosed two years prior with skin
cancer believed to be a melanoma. The woman complains of dizziness, balance problems and
merory problems. Sensing the urgency of her condition, the physician takes an m-depth history,
performs a neurological exam and orders a head CT scan with contrast to ascertain the underlying
cause of her symptoms. The woman’s test results reveal brain metastasizing. The physician
prescribes an oral composition comprising a compound, as described herein, to treat the brain
metastases. The woman adheres to the prescribed regimen and experiences a gradual alleviation of
her symptoms with ¢ach dose. Patient expeniences mild nausea which ts well controlied with anti~

nausea medications,

10846 Feample 29.7 Oral administration (o treat prostafe cancer that is mefasiasizing to the brain.
[Related example: Prostate cancer with extensive bane metasiasis that is progressing on androgen
deprivation therapy|.

10347] A 90-year-old man visuis his physician after being diagnosed oue year prior with paucreatic
cancer. The man complains of weakness, dizziness, diplopia, and decreased appetite. Sensing the
urgency of his condition, the physician performs takes an in-depth history, a neurological exam and
orders a brain MRI with contrast to ascertain the underlying cause of his symptoms. The man’s test
results reveal that the prostate cancer is metastasizing to his brain. The physician prescribes an oral
composition comprising a compound, as described herein, to treat the brain metastases. The man
adheres to the prescribed regimen and experiences a gradual alleviation of his symptoms with each

dose. Patient experiences nuld nausea which 1s well controlled with anti-nausea medications.

[0848] Joxample 29.2 Orad administration fo treat kidney cancer that is metastavizing to the brain,

{8549] A 03-year-old man visits his physician after being diagnosed 6 months prior with kidney
cancer. The man complains of numbness, mild seizures, memory problems and dizzy spells. Sensing
the urgency of s condition, the physician takes an in-depth history, performs a seurological exam
and orders a brain MRI with contrast to ascertain the underlying cause of his symptoms. The man’s
test results reveal that the kidney cancer is metastasizing fo his brain. The physician prescribes an
oral composition comprising a compound, as described herein, to treat the brain metastases. The man
adheres to the prescribed regimen and experiences a gradual slieviation of his symptoms with each

dose. Patient experiences mild nausea which is well controlled with anti-nausea medications.
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{0558 Fxample 29.9 Gral administration to treat a medulloblastoma.

{0581] A 51-year-old man visits bus physician, troubled by morning headaches, ataxia, diplopia, and
extreme lethargy and confusion. Sensing the urgency of his condition, the physician takes an in-
depth history, performs a neurological exam and orders a head CT scan with contrast to ascertain the
underlying cause of his symptoms. The man’s test results reveal that he bas 2 medulloblastoma. The
physician prescribes an oral composition comprising a compound, as described herein, to treat the
mwedulloblastoma. The mwan adberes to the prescribed regimen and experiences a gradual alieviation
of his symptoms with each dose. Patient experiences mild nausea which is well controlled with anti-

nausea medications.

105852) Fxample 29.10 Oral administration o treaf o high-grade glioma.

{6553] A 36-vear-old man visits his physician, troubled by morning headaches, fatigue, and
problems with his vision and speech. Sensing the urgency of his condition, the physician takes an -
depth history, performs a nearological exam and orders a head CT scan with contrast to ascertain the
underlying cause of his symptoms. The man’s test results reveal that he has a high-grade glioma. The
physician prescribes an oral composition coroprising a compound, as described herein, to treat the
high-grade glioma. The man adheres to the prescribed regimen and experiences a gradual alleviation
of his symptoms with each dose. Patient experiences mild nausea which 15 well controlled with anti-

nausea medications,

18854] Fxample 29.11 Oral administration to treat a vascularized cancer (Stage I cancer).

10555] A GG-year-old woman visits her physician, troubled by fatigue, unexplained weight loss,
persistent indigestion |, persistent muscle patn and unexplamed bruising. Sensing the urgency of her
condition, the physician orders nultiple imaging tests and a comprehensive blood analysis to
ascertain the underlying cause of her syraptorns. The woman’s test results reveal that she bas Stage
il cancer. Biopsy reveals the cancer is highly vascularized. The physician prescribes an oral
composition comprising a compound, as described herein, to treat the Stage I cancer. The woman
adheres to the prescribed regimen and experiences a gradual alleviation of her symptoms with each

dose. Patient experiences nuld nausea which 1s well controlled with anti-nausea medications,

10836) Focample 29.12 Oral administration {o treatl Fwing sarcoma,
{0557] An 18-year-old woman visits her physician, troubled by bone pain, fever and unexplained

weight loss. Sensing the urgency of her condition, the physician orders multiple imaging tests,
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inchuding an Xe-ray and an MR, and a comprehensive blood analysis to ascertain the underlving
cause of her symptoms. The woman’s test results reveal that she has Ewing sarcoma. The physician
prescribes an oral composition comprising a compound, as described herein, to treat the Ewing
sarcoma. The woman adheres to the prescribed regimen and experiences a gradual alleviation of her
symptoms with each dose. Patient expericuces mild nausea which 1s well controlled with anti-nausea

medications.

{OS58] Fxample 29.13 (ral administration fo treat acute gout. [Related examples: prophylaxis
against goud, refractory goult, psendo gout, recurrent pericarditis]

{6559] A 72-vear-old woman visits ber physician, troubled by sudden and severe pain in her feet,
swelling and swelling, redness and tenderness i her joints. Sensing the urgency of her condition, the
physician performs a physical examination and orders an X-ray and a comprebensive blood analysis
to ascertain the underlying cause of her symptoms. The woman’s test results reveal that she has
acute gout. The physician prescribes an oral composition comprising a corspound, as described
herein, to treat the gout. The woman adheres to the prescribed regimen and experiences a gradual
alleviation of her symptoms with each dose. Patient experiences mild npausea which s well

controlled with anti-nausea medications.

16568 Fxample 29 14 Cral administration fo weat Mediterraneom fever.

{6561] A 17-year-old man visits his physician, troubled by recurrent episodes of fever, muscle pain,
a red rash below the knees and pain in the abdomen and chest. Sensing the urgency of his condition,
the physician performs a physical examination and orders a comprehensive blood and urine analysis
and genetic testing to ascertatn the underlying cause of his syrmptoms. The man’s test results reveal
that he has Mediterranean fever. The physician prescribes an oral composition comprising a
compound, as described herein, to treat the Mediterranean fever. The man adheres to the prescribed
regimen and experiences a gradual alleviation of his symptoms with each dose. Patient experiences

mild nausea which 1s well controlied with anti-nausea medications,

10862] Lxample 2915 Oral adminisiration to treaf nail fungus.

{6363] A 23-year-old man visits his physician, troubled by discoloration of his pointer fingernail in
his right hand and pain and discomfort when using his finger. Sensing the urgency of his condition,
the physician performs a physical exanination and collects nail clippings for laboratory testing. The

man’s test results reveal that he has nail fungus. The physician prescribes an oral composition
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comprising a compound, as described heretn, to treat the nail fungus. The man adheres to the
prescribed regimen and experiences a gradual alleviation of his syroptoms with each dose. Patient

experiences mild nausea which is well controlied with anti-nausea medications.

10864] EXAMPLE 30
10565] The following is a non-limiting example of the present invention. It is to be understood that
said example i3 not tntended to limit the present invention 18 any way. Equivaleots or substitutes are

within the scope of the present invention.

{0566) Fxample 30.1 Method of drug screening using an in vitro experimental model 1o identifv a
BEE penetrant drug candidate for treating a brain cancer,

{8367] A researcher is seeking to identify a therapeutically effective drug candidate to treat bram
cancer. The researcher dentifies an in vitro experimental model to perform the drug screening in a
model of the blood brain barrier. The researcher then administers the potential drug candidate and
RGNG024 to use as a standard and compares the ability of the two drugs to penetrate the model
blood brain barrier. Using the data from the experiment, the researcher wdentifies the potential drug

candidate more likely to be therapeutically eftective for treating a brain cancer.

18568} Fxample 30.2 Method of drug screening using an in vivo experimental model to identify a
BBRB peneirant drug candidate for treating a brain cancer by determining effect on tumor size.

16569] A researcher is seeking to identify a therapeutically effective drug candidate to treat brain
cancer. The researcher identifies an in vivo experimental model to perform the drog screening i an
antmal model where a tumor is induced in the brain. The researcher then administers the potential
drug candidate and RGNG6024 to use as a standard and compares the efficacy of the drug on the
tamor in the brain by approximoating the tumor size with a reporter {e.g. luciferase). Using the data
from the experiment the researcher identifies the potential drug candidate more likely to be

therapeuntically effective for treating a brain cancer.

{0870} Fxxample 30.3 Method of drug screening using an in vivo experimenial model 1o identify a
BBE penetramt drug candidate for treating cavicer by determining effect on survivability.

10571] A researcher is seeking to identify a therapeuntically effective drug candidate to treat brain
cancer. The researcher identifies an in vivo experimental model to perform the dmg screening 1o an
animal model where a tumor 1s induced. The researcher then administers the potential drug candidate
and RGN6024 to use as a standard and compares the efficacy of the drug on the tumor by measutiog
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the fength of time the animals survive the tumor. Using the data from the experiment, the researcher
wdentifies the potential drug candidate as more likely to be therapeutically effective for treating

Cancey.

18872] Fxample 30.4 Method of drug screening using an in vive experimental model to identijy a
therapeutically effective drug candidate for freating a brain cancer by determining effect on tumor
growih.

{0873] A researcher is seeking to identify a therapeutically effective drug candidate to treat brain
cancer. The researcher identifies an experimental animal model to perform the drug screening The
researcher then administers the potential drug candidate and RGN6024 to determine the effect on
tumor growth and compares the size of the tumor following administration of each of the two drugs.
Using the data from the experiment, the researcher identifies the drug candidate as potentially

therapeuntically effective for treating a brain cancer.

{0874) Example 30.5 Method of drug screening using an in vivo experimentcal model 10 identify «
therapeutically effective drug candidate for treating a brain cancer by determining effect on tumor
growih.

{0375 A researcher s seeking to 1dentify a therapeutically effective drug candidate to treat brain
cancer. The researcher identifies an experimental animal model using cancer cells with a quantitive
biomarker {e.g., luciferase) to perform the drug screening The researcher then administers the
potential drug candidate and RGN6024 1o determine the effect on tumor growth and compares the
level of biomarker in the tumor following administration of each of the two drugs. Using the data
from the experiment, the researcher ideutifies the drug candidate as potentially therapeutically

effective for treating a brain cancer.

{0876} Fxample 30.6 Method of drug screening using an in vitro experimental model to identify a
therapeutically effective drug candidate for treating cancer by determining effect on cell viabiliiy.

{8577] A researcher is seeking to identify a therapeutically effective drug candidate to treat bramn
cancer. The researcher identifies an in vitro model using cancer cells with a quantitive biomarker of
cell viability to perform the drug screening. The researcher then administers the potential drug
candidate and RGN6024 to determine the effect on cell viability and compares the relative number
of cells remaining alive following adroimstration of each of the two drugs. Using the daia from the

expertment, the researcher identifies the drug candidate as potentially therapeutically effective for
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treating a brain cancer.

{6573] EMBODIMENTS
{6579] The following embodiments are for llustrative purposes only, and are not intended to limit

the present invention in any way.

{0580] Embodiment 1: A compound according to formula (I-D),
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Re 1s an arvl or a heteroaryl, wherein the aryl and the hetercaryl are each independently
unsubstituted or are optionally each independently substituted with one or more of an alkyl, alkenyl,
alkynyl, alkoxyl, alkylsulfo, alkylamino, halogen, thiol, hydroxyl, nitro, cyano, cycloalkyl,
heterocyclyl, heterocyclic alkyl, aryl, hetercaryl, cycloalkoxyl, heterocyclic alkoxyl, cycloalkylthio,

or heterocyclic alkylthio,
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{6582] Embodiment 3: The compound of embodiment | or embodiment 2, wherein the compound
1s configured to cross the blood brain barrier (BBB) of 2 human or non-human subject. Embodiment
4: The compound of any one of embodiments 1-3, wherein the compound has a central nervous
systern multiparameter optimization (CNS MPO) score greater than or equal to 4.0, a Papp score

greater than 10, or an efflux ratio of the compound 15 less than 2.0,

{3583] Embodiment 5: The compound of any one of embodiments 1-4, wherein the compound is
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effective for treating a health condition, treating a cancer or metastasis, preventing cancer cells from
dividing, inhibiting tubulin polymerization, destabilizing microtubules, arresting cell division in the
(2/M phase, cytotoxicity against muitiple cancer cell lines, targeting blood vessels and vasculature
of a cancer or tumor, treating non-neoplastic conditions, ftreating gout, treating familial
Mediterranean fever, treating nail fungus, targeting blood vessels or vasculature, or any combination

thereof’

{(384] Embodiment 6: The compound of embodiment 1, having the fornula:
NN\
o x/y
s zf"*i\N
N K
H N":’<N
C

RGNE024 ©

{(585] Embediment 7: A composition comprising at least one compound according to any one of
embodiments 1-6 and one or more of the tfollowing: a tag, an inactive moiety or a targeting moiety
finked to the compound. Embediment 7: The composition of embodiment 7, wherein the tag is a
fluorescent tag, radicactive tag bictin, or any combination thereof Embeoediment 8: The
composttion of embodiment 7, wherein the inactive moiety is an ester, carbamate, aminoacyl ester,
or any combination thereof. Embodiment %: The composition of embodiment 7, wherein the
targeting moiety s an antibody, polyethylene glycol (PEG) conjugate, or long chain polvmer,

peptide sequence, or any combination thereof,

16386] Embodiment 10: A composition comprising the compound according to any one of

embodiments -6

16587] Embodiment 12: A compound according to formula I1-D,
O

J K
{formula H-D}
wherein J is:

T HsG CHa ] . '0—\/>§—
Tt wepOr we Of b me L wel Y
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N
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3

wherein K is an aryl or a heteroaryl, wherein the aryl and the hetercaryl are each independently
unsubstituted or are optionally independently substituted with one or more groups selected from
alkyl, alkenyl, alkynyl, alkoxyl, alkylsulfo, alkylamineo, halogen, thiol, hydroxyl, nitro, cyano,
cyeloalkyl, heterocyclic alkyl, aryl, heterocyelyl, hetercarvl, cycloalkoxyl, heterocyelic alkoxyl

cycloalkylihio, and heterocyclic alkylthio.

{6588] Embodiment 13: The compound of embodiment 12, wherein K 15 selected from the

following:
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H
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{6589] Embodiment 14: The compound of embodiment 12 or embodiment 13, wherein the
compound 18 configured to cross the blood brain barrier (BBB) of a human or non-human subject.
Embeodiment 15: The compound of embodiment 14, wheretn the compound has a central nervous
system multiparameter optimization (CNS MPO) score greater than or equal to 4.0, a Papp score

greater than 10, or an efflux ratic of the compound s less than 2.0,

{6596] Embodiment 16: A compound according to one of the following, or derivative thereof:
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{0391} Embodiment 17: The compound of embodiment 16, wherein the compound 1s configured to
cross the blood brain barnier (BBB) of a human or non-human subject. Embodiment 18: The
compound of embodiment 17, wherein the compound has a central nervous systerm multiparameter
optimization (CNS MP() score greater than or equal to 4.0, a Papp score greater than 10, or an

efflux ratio of the compound 1s less than 2.0.

{0392} Embodiment 19: A composition comprising the compound according to any one of

embodiments 12-18.

10593] Embodiment 20: A method of preventing, delaying the onset of, or treating a health
condition in a subject in need thereof, the method comprising the steps of: identifying the subject
presenting with the health condition and administering to the subject a therapeutically effective dose

of compound RGN6024,

16594] Embodiment 21: The method of embodiment 20, wherein the subject is a human or a non-
human ammal. Embediment 22: The method of embodiment 20 or embodiment 21, wherein the
non-human subject is a hivestock, a companion anmimal, a lab animal, or a zoological, a wild animal,

reptile, fish or bird.
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{6595] Embodiment 23: The method of any one of embodiments 20-22, wherein the health
condition comprises one or more cancers. Embodiment 24: The method of any one of embodiments
20-22, wherein the health condition comprises brain cancer, breast cancer, skin cancer, metastatic
cancer, pancreatic cancer, lung cancer, kidney cancer, liver cancer, bladder cancer, bone sarcoma,
ovarian cancer, rectal cancer, blood cancer, gastromntestinal cancer, medulloblastoma, or any
combination thereof. Embediment 25: The method of any one of embodiments 20-22, wherein the
health condition comprises brain cancer or a cancer capable of metastasizing to the brain,
glioblastoma, high grade glioma, non-cell fung cancer (NSCLC} before or after metastasizing {o the
brain, Ewing sarcoma, melanoma, a vascularized cancer, or any combination thereof. Embediment
26: The method of any one of embodiments 20-22, wherein the health condition comprises a non-
neoplastic condition, gout, familial Mediterranean fever, nail fungus, vascular disease, or any

combination thereof

{0596] Embodiment 27: The wethod of any one of embodiments 20-26, further comprising
administration of one or more of an anti-microbial agent, a chemotherapeutic agent, other anti-
cancer therapy, or antibody or fragment thereof. Embediment 28: The method of any one of
embodiments 20-27, wherein the anti-microbial agent comprises one or more of an anti-viral, anti-
fungal, anti-bacterial agent or other anti-microbial agent. Embodiment 29: The method of any one
of embodiments 20-27, wherein the anti-bacterial agent comprises one or more of doxycycline or
tetracycline. Embodiment 30: The method of any one of embodiments 20-27, wherein the
chemotherapeutic agent comprises one or more of temozolomide, lomustine, belzutifan, cisplatin,
carboplatin, nedaplatin, triplatin tetranitrate, phenanthriplatin, picoplatin, satraplatin, Doxorubicin,
Melphalan, Roscovitine, Mitormyein €, Hydroxyurea, S-Floorouracil, Aral (cytarabive), 6-
mercaptopurine, O-thioguanine, Cisplatin, Ara-C, Etoposide, Gemcitabine, Bortezomib, Sunitinib,
Soratentb, Sodivm Valproate, a HDAC Inlubitor, a DNA synthesis inhibitor, or DBacarbazine, FLT3
inhibitors, farnesvliransferase inhibitors, topoisomerase H inhibiiors, P-glycoproten modulators,
hypomethylating agents, or any combination thereof. Embodiment 31: The rethod of any one of
embodiments 20-27, wherein the anti~-cancer therapy comprises one or more of chemotherapy,
radiotherapy, imomunotherapy, and/or surgery. Embodiment 32: The method of any one of
embodiments 20-27, wherein the anti-cancer therapy comprises one or more anti-cancer therapeutic
or treatment. Embediment 33: The method of any one of embodiments 20-27, wherein the anti-

cancer therapeutic or treatment is administered separately. Embodiment 34: The method of any one

o
o
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of embodiments 20-27, wherein the anti-microbial agent, a chemotherapeutic agent, other anti-
cancer therapy, or antibody or fragment thereof, is admimstered before, during or after the

administration of one or more compounds or composiions.

{6597] Embodiment 35: The method of embodiment 27, wherein the health condition is cancer, and
the one or more anti-cancer treatiments comprises administration of one or more of temozolomide,
lomustine, belzutifan, or any combination thereof before, during or after administering the
composition. Embodiment 36: The method of embodiment 27, wherein the health condition is
NSCLC, and the oune or more anti-cancer ireatments comprises administration of one or more of
Crizotintb, Osimertinib, or any combination thereof before, during or after administering the

composition.

10598] Embodiment 37: The method of any one of embodiments 20-26, wherein the compound 1s
effective for preventing cancer cells from dividing, inhibiting tubulin polymenization, destabilizing

microtubules, or any combination thereof,

=
i
1

{6599] Embodiment 38: The methed of any one of embodiments 20-37, wherein the therapeutically
effective amount of the compound 15 determuned based oo the disorder treated and the mechanism of
delivery. Embediment 39: The method of any one of embodiments 20-38, wherein the
therapeutically effective dose in a human is 1n the range of about 0.5-5 mg/kg Embodiment 40: The
method of any one of embodiments 20-38, wherein the therapeutically effective dose in a mouse is

in the range of about 1-25 mg/kg,

{6600] Embodiment 41: The method of any one of embodiments 20-40, wherein the route of
administration 13 one ot mwore of intravenous injection, oral administration, suboutanecus injection,
intramuscular injection, intrasternal injection, intrathecal administration, intratumoral, intravascular,
intracerebral 1mjection, wtracisternal, intracerebroveniricular, tranasal or mhalation, parenteral,
buccal, enteral, intraperitoneal, inhalable, infused, intramuscular, ophthalmic, tntravitreal, ctic,

rectal, sublingual, topical, transdermal, intrapulmonary, intrauterine, vaginal, via ulirasound-

3

mediated blood brain barrier disruption, implantable devices, infusion techniques, or nanoparticle-

based delivery.

10601] Embodiment 42: The method of any one of embodiments 20-40, wherein the compound is
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in the form of a tablet, pill, coated tablet or coated pili. Embodiment 43: The method of any one of
embodiments 20-42, wherein the compound is administered at least once daily, every other day,
every third day, twice weekly, weekly, every other week, twice monthly or monthly, every other

month, every six months, or other suitable dosing regimen.

16602] Embodiment 44: The method of any one of embodiments 20-43, wherein the compound
results 1o an 83% drug resistant glioblastoma (LN-18) wmor growth reduction v a mouse model
versus placebo with oral daily dosing at less than 25% of a toxic dose. Embediment 45; The method
of any one of embodiments 20-43, wherein the compound resulis m an 86% drug resisiant
glicblastoma (LN-18) tumor growth reduction in a mouse model versus Temozolomide (TMZ} with

oral daily dosing at less than 25% of a toxic dose.

10603] Embodiment 46: A systern for using artificial intelligence (AD) to generate one or more
candidate compounds, wherein the one or more candidate compounds are derived from RGNo024,
incorporate RGNGO24, or a combination thereof, the system comprising: & processor configured to
execute corputer-readable 1nstructions; and a memory component communicatively coupled to the
processor, comprising: an Al model comprising one or more neural networks, trained with a training
data set comprising chemical training data, wherein training the Al model comprises feeding the
training data set as input into the Al model, wherein the Al model is trained to generate the one or
more candidate compounds as output; and computer-readable instructions for: inputting chemical
data into the Al model, wherein the chemical data comprises data unique to RGNo024; and

generating, by the Al model, the one or more candidate compounds.

10604] Embodiment 47: A method for using artificial intelligence (Al} to generate one or more
candidate compounds, wherein the one or more candidate compounds are derived from RGN6024,
incorporate RGN6024, or a combination thereof, the method comprising: providing an Al model
comprising one or more neural networks, frained with a tramming data set comprising chemical
training data, wherein training the Al model comprises feeding the training data set as fnput nfo the
AT model, wherein the Al model is trained to generate the one or more candidate compounds as
output; tnputting chemical data into the Al model, wherein the chemical data comprises data unique

to RGNG6024; and generating, by the Al model, the one or more candidate compounds.

{6605] Embodiment 48: A method for screening one or more of a potential drug candidate
compound to determine whether it 1s therapentically effective as compared to any one of the
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compounds disclosed heretn as a reference compound, wherein the method comprises: identifving
one of more of an in vitro, ex vivo of in vive model for experimentation; contacting at least one of g
cell, fluid, tissue, organ or ammal with at least of one of the reference compound, the potential drug
candidate compound, or a negative control compound; determining in paraliel one or more drug
parameter or characteristic from contacting the cell, fluid, tissue, organ, or animal with at least one
of the reference compound, the potential drug candidate compound or the negative control
compound; and comparing the drug parameter or characteristic of one or more of the negative
control, the reference compound, or the drug candidate compound to determine whether the drug

candidate compound is therapeutically effective.

10606] Embodiment 4% The method of embodiment 48, wherein the in vitro model comprises a
cell viability assay, cell cyvcle analysis, immunofluorescent staining assay, immuncflucrescent
starmng of cellular beta tubuhin, wbulin polymerization assay, competitive binding assay, colchicine
competitive binding assay, binding site cellular assay, colchicine-binding site cellular assay,
reversibility assay, kinetic solubility assay, microsomal stability assay, plasma protein binding study,
cellular permeability study, or cell cycle analysis by flow cytometry. Embeodiment 56: The method
of embodiment 48, wherein the ex vivo model comprises an excised tumor in a chicken egg model.
Embeodiment 51: The method of embodiment 48, wherein the in vivo model comprises a
pharmacokinetic {(PK) study, brain pharmacckinetic (PK) study, maximum tolerated dose study,

efficacy study, metabolite profiling in hepatocytes, survivability study, or tumor size study.

10607} Embodiment 52: The method of any one of embodiments 48-51, wherein the drug parameter
or characteristic analyzed comprises pharmacokinetics {(PK), pharmacodysamics {(PD), brain
pharmacokinetics (brain PK}, target-site binding, cell viability, cellular permeability, blood brain
barrier permeability, efficacy, toxicity and safety, stability, microsomal stability, kinetic solubility,

plasma protein binding, microsomal stabulity, or effects on cell cycle.

{0608] Embodiment 53: The method of any one of embodiments 48-52, wherein the cell contacted
with the reference compound, the potential drug candidate compound, or a negative control
compound comprises a primary tumor cells, cancer cell, U87 glioblastoma cells, LN-18 glioblastoma
cells, HMC3 microghal cells, patient-derived GBM cells, MDRI-MDCK (multidrug-resistant-1-
Mandin-Datby canine kidney) cells, human cryopreserved hepatocytes, or cells used in a patient-

derived xenograft model. Embediment 84: The method of any one of embodiments 48-52, wherein
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the fhud contacted with the reference compound, the potential drug candidate compound, or 2
negative control compound comprises plasma, cerebrospinal fluid, brain homogenate, urine, whole
biood, serum, or tumor homogenate. Embodiment 55: The method of any one of embodiments 48-
52, wherein the tissue contacted with the reference compound, the potential drug candidate
compound, or a negative control compound comprises a brain tumor tissue, normal brain tissue,
tumor tissue, or solid tumor tissue. Embodiment 56: The method of any one of embodiments 48-52,
wherein the organ contacted with the reference compound, the potential drug candidate compound,
or a negative control compound comprises a brain, breast, skin, lungs, liver, bones, or connective
tissue. Embodiment 37: The method of any one of embodiments 48-52, wherein the animal
contacted with the reference compound, the potential drug candidate compound, or a negative

control compound comprises a mouse, rat, dog, monkey, rabbit, or pig.

{6609] The toregoing discussion of the disclosure has been presented for purposes of illustration and
description. The foregoing 18 vot intended to limit the disclosure to the form or forms disclosed
herein. Although the description of the disclosure has included description of one or more
embodiments and certan variations and modifications, other vanations and wodifications are within
the scope of the disclosure, e.g., as can be within the skill and knowledge of those in the art, after
understanding the present disclosure B 19 intended to obtain rights which nclude altervative
embodiments to the extent permitted, including alternate, iunterchangeable and/or equivalent
structures, functions, ranges or steps to those claimed, whether or not such alternate, interchangeable
and/or equivalent structures, functions, ranges or steps are disclosed heretn, and without intending to

publicly dedicate any patentable subject matter.
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WHAT IS CLAIMED IS:

1. A compound according to formula (J-Di);

—Q or “‘ﬁ/ ; and
Re 18 an arvi or a heteroaryl, wherein the aryl and the heteroaryl are each independently
unsubstitated or are each independently substituted with one or more of an allyl, alkenyl, albynyl,
alkoxyi, alkylsulfo, alkylaming, halogen, thiol, hydroxyl, nitro, cyano, cycloalkyl, heterccyelyl,
heterocyche  alkyl, arvl, heteroaryl, cycloalkoxyl, heterocyclic alkoxyvl, coycloatkyithio, or
heterceyclic alkylthio,

2. The compound of clairs 1, wherein Re1s one of the following:
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3. The compound of claim |, wherein the compound is configured to c¢ross the blood brain
barrier (BBB) of a human or non-human subject.

4. The compound of claim 3, wherein the compound has a central nervous sysiem
multiparameter optimization (CNS MPO) score greater than or equal to 4.0, a Papp score greater
than 10, or an efflux ratio of the compound s less than 2.0.

5. The compound of claim 1, wherein the compound 18 effective for treating a health condition,
treating a cancer or metastasis, preveating cancer cells from dividing, mhibiting tubulin
polymerization, destabilizing microtubules, arresting cell division in the G2/M phase, cytotoxicity
agsinst multiple cancer cell lues, targeting blood vessels and vasculature of a cancer or tumor,
treating non-neoplastic conditions, treating gout, treating familial Mediterranean fever, treating nail
fungus, targeting blood vessels or vasculature, or any combination thereof,
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6. A composition comprising at least one compound according to claim 1 and one or more of
the following: a tag, an inactive moiety or g targeting moiety hinked to the compound.

7. The compound of claim 6, wherein the tag is a fluorescent tag, radicactive tag, biotin, or any
combination thereof.

8. The compound of claim 6, wherein the inactive motety is an ester, carbamate, aminoacyl
ester, or any combination thereof.

9. The compound of claim 7, wheretn the targeting moiety 18 an antibody, polyethyiene glycol
{PEG) conjugate, or long chain polymer, peptide sequence, or any combination thereof.

10. The compound of claim |, wherein the compound is:

e

T
=
)\,\

RGNG024
11, A composition comprising at least one compound according to claim 1,

12. A compound according to formula H-D:

O
J K
N I o -~
H (D)
wherein ] is:
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wherein K is an aryl or a hetercaryl, wheremn the aryl and the heteroary! are each independently
unsubstituted or are independently substituted with one or more groups selected from alkyl, alkenyl,
alkynyl, alkoxyl, alkylsulfo, alkylamino, halogen, thiol, hvdroxyl, nitro, cyavo, cvcloalkyl,

heterocyelic alkyl, aryl, heterocyclyl, heteroaryl, cycloalkoxyl, heterocyclic alkoxyl, cycloalkyithio,

and heterocyclic alkylthio.
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13. The compound of claim 12, wherein K is selected from the following:

o
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(9%



WO 2024/182556 PCT/US2024/017752

N Eﬁyf\ %
#e ey g h & /ii j‘?//)
7 & 4 A N7, Sy
RS N § NN N Y
Y \)\! A " N
\,,0’ “CH3’ OH, éng o “CHy

14, The compound of claim 12, wherein the compound is configured to cross the blood brain
barrier (BBB) of a human or non-human subject.

15 The compound of claim 14, wherein the compound has a central nervous system
multiparameter optimization (CNS MPO) score greater than or equal to 4.0, a Papp score greater
than 10, or an efflux ratio of the compound is less than 2.0,

16. A composition comprising at least one compound according to claim 12,

17. A compound according to one of the following, or derivative thereof:
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18 The compound of claim 17, wherein the corspound s configured to cross the blood brain
barrier (BBB} of a human or non-human subject.
19. The compound of claim 18, wherein the compound has a central nervous system
multiparameter optimization (CNS MPOY) score greater than or equal to 4.0, a Papp score greater
than 10, or an efflux ratio of the compound 15 less than 2.0,

20. A composition comprising at least one compound according to claim 17.
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A, CLASSIFICATION OF SUBJECT MATTER
IPC - INV. AB1K 31/395, AB1K 31/505, A61K 31/425 (2024.01)
ADD. AB1K 31/33 (2024.01)

CPC - v AB1K 31/395, AB1K 31/505, AB1K 31/425

ADD. A61K 31/33

Accerding o lntarpaticnal Patent Classification (PL codo bothnational glassilicationand 12¢

B FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
See Search History document

Diocumentation searched other than minimum documentation to the extent that such documents are included in the flelds searched

See Search History document

Flectronic data base consulied during the international search {name of data base and, where practicable, search terms used)
See Search History document

€. DOCUMENTS CONSIDERED TO BE RELEVANT
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IIII St N
to be of particular relevance the principle or theory underlying the wvention
“B7 document cited by the applicant in the international apphication “X7 document of particudar relevance; the claimed i
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nvelve an mventive step when th
combined with one or more other such dociunenis, such combination
being obvious to a parson skilled in the art

Category® Citation of docurment, with indication, where appropriate, of the relevant passages Relevant to claim No.

First Invention:

X WO 2021/092240 A1 (Dermira, Inc.), 14 May 2021 (14.05.2021), entire document, especially 1,3-5,11-12,14-16
para[0014]

A WO 2018/069863 A1 (Glaxosmithkline Intellectual Property Development Limited), 19 April 1,3-5,11-12,14-16
2018 (19.04.2018), entire document, especially page 3, In 17-25; pages 7-12

A WO 2022/174031 A1 (Relay Therapeutics, Inc.), 18 August 2022 (18.08.2022), entire 1,3-5,11-12,14-16
document, especially para[0006], [0015]

A US 2010/0152162 A1 (Uesaka et al.), 17 June 2010 (17.06.2010), entire document, especially {1, 3-5, 11-12, 14-16
para[0014]; Table 1-1

A WO 2022/063152 A1 (Shanghai Yao Yuan Biotechnology Co., Ltd.), 31 March 2022 1,3-5,11-12,14-16
(31.03.2022), entire document, especially para[06], [65]

A US 2021/0186022 A1 (Syngenta Participations AG), 24 June 2021 (24.06.2021), entire 1,3-5,11-12,14-16
document, especially para[0003]-[0013]

L Wager et al., "Moving beyond Rules: The Development of a Central Nervous System 4,15
Multiparameter Optimization (CNS MPQO) Approach To Enable Alignment of Druglike
Properties”, 25 March 2010 (25.03.2010), ACS Chem. Neurosci., 1, 6, Pages 435-449, entire
document, especially page 1, col 1, para 1, col 2, para 2

Further docwments are listed in the continuation of Box C, E} See patent family annex
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Date of the actual completion of the international search
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Date of matling of the international search repott

JUL 29 2024

Name and matiing address of the [SA/US Authonzed officer
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Kari Rodriquez
P.O. Box 1450, Alexandria, Virginia 22313-1450
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Citation of document, with indication, where appropriate, of the relevant passages

Relevant to clatm No.

Second Invention:

WO 2021/092240 A1 (Dermira, Inc.), 14 May 2021 (14.05.2021), entire document, especially
para[0014]

WO 2022/174031 A1 (Relay Therapeutics, Inc.), 18 August 2022 (18.08.2022), entire
document, especially para[0006], [0015]

WO 2021/252555 A1 (Anima Biotech Inc.), 16 December 2021 (16.12.2021), entire document,
especially para[0032]

WO 2016/160938 A1 (Abbvie Inc.), 06 October 2016 (06.10.2016), entire document, especially
page 4, In 1-26; page 5, In 1-32; page 6, In 1-31

US 2022/0089532 A1 (Ono Pharmaceutical Co., Ltd.), 24 March 2022 (24.03.2022), entire
document, especially para[0008]-[0048]

US 2021/0186022 A1 (Syngenta Participations AG), 24 June 2021 (24.06.2021), entire
document, especially para[0003]-[0013]

Patron et al., "Abstract A023: Brain penetrant small molecule for the treatment of glioblastoma”
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Box No, b Ohservations where certain claims were fonand nasearchable {Continnation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17{2)a) for the tollowing reasons:

™,

i i} Claims Nos.:
A

because they relate to subject matter not required to be searched by this Authority, namel

£

m Clazms N

because hafy relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. s:} Claims Nos..
PR
5.4(a).

because they are dependent claims and are uot drafted in accordance with the second and third sentences of Rule 6

Box Ne. JI} Observations where ity of invention is facking (Continnation of item 3 of fivst sheet)

This International Searching Authority found multiple inventions in this infernational application, as toliows:
----see supplemental box----

{j As all required additional search fees were timely paid by the applicant, this infernational search report covers all searchable
claims.

2. E} As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
addifional fe
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As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specificaily claims Nos.
1-5,10-20

said by the applicant. Consequently, this international search report is restricted
it is vovered by claims Nos.
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The additional search fees were accompanied by the applicant’s protest but the applhicable protest
fee was not psiid within the time limit spe(‘

XL

Horm P

ASA210 (continualion of



INTERNATIONAL SEARCH REPORT PN R Y

PCT/US 24/17752

Box llI: lack of unity

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Group I+: Claims 1-20 are directed to a compound having a structure of formula (I-D) as seen in instant claim 1. Claim 1 will be
searched to the extent that it encompasses the first species of claim 1, represented by a compound according to formula (I-D) wherein
RS5 is the first structure listed in instant claim 1; and R6 is aryl wherein the aryl is unsubstituted. It is believed that claims 1, 3-5, 11-12,
and 14-16 read on this first named invention, and thus these claims will be searched without fee. This first named invention has been
selected based on the guidance set forth in section 10.54 of the PCT International Search and Preliminary Examination Guidelines.
Applicant is invited to elect additional compounds of claim 1, wherein each additional compound elected will require one additional
invention fee. Applicants must specify the claims that encompass any additionally elected compound. Applicants must further indicate, if
applicable, the claims which encompass the first named invention, if different than what was indicated above for this group. Failure to
clearly identify how any paid additional invention fees are to be applied to the '+' group(s) will result in only the first claimed invention to
be searched. Additionally, an exemplary election wherein different actual variables are selected is suggested. An exemplary election
would be a compound according to formula (I-D) wherein R5 is the second structure listed in instant claim 1; and R6 is aryl wherein the
aryl is unsubstituted (i.e., claims 1, 3-5, 11-12, 14-16).

The groups of inventions listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features:

Each invention in Group I+ includes the technical feature of a unique compound of Formula (I-D), which is not required by any other
invention of Group I+.

Common Technical Features:
The inventions of Groups I+ share the technical feature of a compound of Formula (I-D).

These shared technical features, however, do not provide a contribution over the prior art as being obvious over WO 2021/092240 A1 to
Dermira, Inc. (hereinafter 'Dermira’). Dermira teaches a compound according to formula (I-D) wherein R5 is the first structure listed in
instant claim 1; and R6 is aryl wherein the aryl is unsubstituted (para[0014], 'In several embodiments, the present disclosure provides for
a Compound [Compound 1] that is a MrgprX2 antagonist having the Formula I...W is -(L1)p-A2...Ai is a ring system selected from
system 1 (i.e., row 1, first compound listed) wherein RAis H..kis 0..qis 1..mis 1...pis 1...R3is H...R1 is C4 cycloalkyl which is
substituted with 1 R51 group...R50 is C1 alkoxy...L1 is O...A2is C6 aryl..."; see Formula I) but does not teach a specific example or
embodiment comprising a compound of formula | listed in instant claim 1. However, based on Dermira’s teaching, it would have been
obvious to a person of ordinary skill in the art to isolate the specific compound by routine experimentation because Dermira teaches a
broad compound of the formula including a compound of formula | listed instant claim 1 (see para[0014], see Formula I).

Accordingly, the inventions listed as Groups I+ above lack unity of invention under PCT Rule 13 because they do not share a same or
corresponding special technical feature providing contribution over prior art.

Form PCTASA/Z21G (extra sheel) (July 2022)
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