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INHIBITORS OF MYC AND USES THEREQOF
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BACKGROUND

The field of the mvention relales (o substituled helerocycles as ¢-MYC largeling
agents and proteolvsis-targeting chumeric molecules (PROTACs) that induce degradation
of ¢-MYC protein. In particular, the field of the invention relates to substituted pyraroles,
umdazoles, or triazoles as ¢-MYC targeting agents, and PROTACS that target oMY for
degradation, which may be used for the treatment of cell proliferation diseases and
disorders such as cancer.

The ¢-MYC oncogene is deregidated and plays a causal role in a majority of
homan cancer and ¢-MYC mhibition profoundly affects tumor growth or survival in
muktiple models. MYC 15 the most coromon oncogene involved in human cancers and 1s
overexpressed in up to half of all cancers. Therefore, developing ¢-MYC inhibitors is
among the most atiractive potential anti-cancer strategies. Unfortunately, duoe to the
difficulty in targeting transcription factors with small molecules, ¢MYC 15 carrently

9

regarded as “undruggsble” Compounds selectively targeting ¢MYC-driven cell
profiferation and interfering with binding of ¢-MYC to DNA can be found ., e g, US.
Publication No. 2017/6253581, published on September 7, 2017, U.S. Publication No.
2019/0062281, published on February 28, 2019, US. Publication No. 2020/0390894,
published on December 17, 2020, and U.S. Publication No. 2020/0392116, published on

Diecember 17, 2020, the content of which is incorporated herein by reference in iis entirety.
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Proteolysis-targeting chimeric molecules (PROTACs) are an emerging technology
that may be utilized 1o target previously "undruggable" targets, such as transcription
factors and non-enzymatic proteins. {(See, e.g. An ef al.. "Small-molecule PROTACs: An
emerging and promising approach for the development of targeted therapy drugs.”
EBioMedicine. 2018 Oct; 36: 553-362, and Gu e af, "PROTACs: An Emerging
Targeting Technique for Protein Degradation mn Drug Discovery," Bioessays. 2018 Apr;
40(4yel1700247, the contents of which are incorporated herein by reference in their
entiveties). PROTACs are chimeric molecules that may be characterized as "hetero-
bifunctional” in that PROTACs include a higand for recruiting an E3 ubiquitin hgase, a
hinker, and another ligand to bind with the protein targeted for degradation. Pesigned as
such, PROTACs "hyack” the E3 ubiguwitin ligase to the protein which is targeted for
protein degradation via ubiguitination, even if the targeted protein is not a physiological
substrate for degradation via the ubtquitin-profeasome systen.

Here, we disclose an approach to selectively targeting ¢-MYC-driven cell
profiferation and mterfering with binding of ¢-MYC to DNA. PROTACs that induce

degradation of ¢-MYC protein are also disclosed.

SUMBMARY
Disclosed are substituted heterocycles which may be utilized as ¢-MYC targeting
agents. The substituted heterocveles may include substituted pyrazoles, substifited
imidazoles, and substitided triazoles. The disclosed heterocycles mav be used in
pharmaceutical compostiions and methods for treating eell proliferative disorders such ags
carcer.
The disclosed substitted heterocycles may mnclude substituted pyrazoles,

imidazoles, and triazoles having a formula I
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wherein

Wis CRP or N;

YisCHor N;

GQis CR?or N,

715 CLATK D (Xop( AT R ot N:

R! s hydrogen, halo, alkyl, aryl, benzyl, heteroarvl, cycloalkyl. alkoxy. or
cycloheteroallvl, wherein R' is optionally substituted at one or more posilions
with one or more of alkyl, alkoxy, cvcloalkyl, haloalkyl, haloatkoxy, aryl,
hydroxyl, halo, cyano, amido, carboxyl, -(CH2}-NH-R®, -(O(CH2)=-RY, or -
OR':

Alk! g straight-chain or branched alkylenvl, or a cycloalkylenyl:

nis 0.1, or2;

pisOor 1]

AIK? is straight-chain or branched alkylenyl;

gisOorl,

risQori;

miis an integer sclected from 1 to 20;

Xis O or NRP,

R? is hvdrogen or halo:

B3 s alkyl, alkoxy, haleatkyl, haloalkoxy, hydroxyl, -0-C{O)-alkyl, or halo;

R* is hydrogen, halo. amino, alkvi, or haloalkyl; or R* is aryl or benzvl optionally
substituted at one or more ring positions with one or more of alkyl, alkoxy,
haloalkyl, haloaikoxy, arvl, hydroxyl, halo, cvano, amudo, carboxyl, arvioxy, and

alkylarvloxy; or R* is alkvl optionally substituted with halo-substituted aryloxy; or
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R* together with R! form a cycloheteroalkyl fused to ring A, wherein the
cycloheteroatkyl fused to ring A 15 optionally substituted with arvl or alkylaryl
optionally substituted with halogen;

3

R’ is hydrogen, halo, alkyl, aryl, alkvlaryl, heteroarvl. cvcloalkyvl, or cycloheteroalkyl,
optionally R¥ is sobstituted at one or more positions with one or mwore of alkyl,
alkoxy, haloalkyl, haloalkoxy, hvdroxyl, halo, cvano, carboxvanudo, carboxy,
aryloxy, and heteroarvioxy;

R® is hydrogen, halo, alkvl, aryl alkviaryi, heteroarvi, cvcloalkyl, or eycloheteroalkyl,
optionally R® is substituted at one or more positions with one or mose of alkyl,
alkoxy, haloalkyvl, halealkoxy, hvdroxyl, halo, cyvano, carboxvamde, carboxy,
arvioxy, and heteroaryioxy;

R7 is alkyl;

R® is hydrogen, cvano, amino, alkyl, alkoxy, haloalkyl, haloalkoxy, arvl, benzyi, hydroxyl,
halo, arido, and carboxyi;

R” is alkyl optionally substituted with one or more of -P(GYOR "),

R is hydrogen or alkyl:

R is alkyl optionally substituted with one or more of -P(O)OR )z

R* is hydrogen or alkyl;

R is hydrogen, alkvl, or -C{HRM,

R is aryl optionally substitated at one or more ring positions with one or ore of alkyl,
alkoxy, haloalkyl, haloalkoxy, arvl, hydroxyl, halo, cyvavo, amido, and carboxyl:

R is OR', -O8(0p-R'Y, or NRUR™;

R is alkyl or arvl, wherein R'® is optionally substituted at one or more positions with one
ot more of alkyl, alkoxy, haloalkyl, haloalkoxy, aryl, hydroxvl, halo, cvano, amido,
and carboxyl; and

R'7 and R'® are independently hydrogen or atkvi
The disclosed compounds may exiubit one or more biclogical activities. The

diselosed compounds may wnhibit binding of the Myco/Max complex to DMNA (eg, ma

DNA gel shifting assay). The disclosed compounds may nol produce significani DINA

damage {e.g., in an rH2ZAX staining assay af a concentration greater than about 0.001 uM,

0.005 yM, 0.01 oM, 0.1 pM, 1.0 gM, 10 gM, 100 M, or higher). The disclosed
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compounds may inhibit the growth of cells that express o-MYC (preferably by at a
concentration of less than about 100 pM, 50 uM, 10 pM, T uM, 0.1 uM, 0.05 uM, 0.01
ub, 8.005 uM, 0.001 uM, or less). The disclosed compounds may not inhibit the growth
of cells that do not express ¢-MYC (preferably at a concentration of greater than about
£5.001 uM, 0.005 uM, 0.01 uM. 0.5 uM, 0.1 1M, 1.0 oM. 10 gM. and 100 uM or higher).

Also disclosed are proteolysis-targeting chumence molecuies (PROTACs) that
induce degradation of ¢-MYC protein. The disclosed PROTACs comprise a mwoiety that
binds to ¢-MYC covalently attached to a moiety that binds to a ubiquitin higase. The
disclosed PROTACS typically include a first targeting mioiety that binds o ¢MYC (Me-
mve} which roay be derived from a substituied heterocycle that binds to ¢-MYC such as a
substituted pyrazole. The first targeting moiety may be covalently attached viaabond or a
finker (L) 10 a second targeting moiety that binds 1o 2 ubiguitin ligase such as an E3
ubiquitin ligase (Mgs). As such, the disclosed PROTACS may be described as having
formula i1 or a formula Moaye-L-Mes or Mes-L-Meave.

The disclosed PROTACs target the E3 ubiquitin ligase moiety to ¢-MYC which
subsequently is ubiguitinated and targeted {or degradation. The disclosed PROTACs may
he utilized for the treatment of diseases and disorders associated with ¢-MYC such as cell
profiferation diseases and disorders including cancer.

The disclosed PROTACs typieally include a first targeting motety that binds fo ¢-
MYC (Memye) which is derived from a substituted heterocyele that binds to o-MYC.
Suttable substituted heterocycles that bind to ¢-MYC may include, but are not limited 1o
substituted pyrazoles.

The ¢c-MY( targeting moiety of the disclosed PROTACs (Mcewmve) tvpically is
linked via a bond or a linker (L) to a second targeting moiety that binds to an E3 ubiquitin
ligase (M),

Suitable linkers for the disclosed PROTACs may mclude, but are not limited to
linkers comprising a polvethviene glycol moiety.

The E3 ubiqutin ligase targeting moiety of the diselosed PROTACs (Mes)
tvpically binds and/or targets the PROTACs to an E3 ubiguitin higase. Sutable E3

ubiguitin ligases may include, but are not limited to, Von Hippel-Lindau (VHL) E3

(4]
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ubiquitin ligase, cereblon (CRBN) E3 ubiquitin ligase, inhibitor of apoptosis protein (1AP)
E3 ubiquitin ligase, and mouse double mirute 2 homsolog (MDMZ) B3 ubiquitin higase.
The E3 ubiquitin ligase targeting moiety of the disclosed PROTACs (Muz) typically is
derived from a compound that binds to an E3 ubiquitin ligase, for example, as a ligand for
an E3 ubiquitin ligase. Suitable ligands may include, but are not limited to, Hgands
derived from thalidomude, pornahdonude, lenalidormide, VHL ligand 1 (VHL-1), VHL
ligand 2 (VHL-2), VHO032, VL-269, LCL161, hvdroxyproline-based ligands, and HIF-1o-
derived {K}-hydroxvproline, mcluding radicalized forms.

The disclosed PROTACs may exhibit ong or more hiological activities. The
disclosed PROTACs may mhubit the growth of cells that express ¢-MYC (preferably by at
a concentration of less than about 100 uM, 50 ubM, 10 uM, 1 pM, 0.1 M, 0.05 uM, 0.01
uM, 0.005 pM, 0.601 uM, or fess). The disclosed PROTACs may not inhibit the growth
of cells that do not express ¢-MYC (preferably at a concentration of greater than about
(.001 uM, 0.005 uM, .01 pM, 0.5 uM, 0.1 pM, 1.0 uM, 10 pM, and 100 pM or higher).

In some embodiments, the PROTACS have a formula: Memve-L-Mgs, wherein Me-
wve 18 a moiely that binds to ¢-MYC, L is a bond or a linker covalently attaching Marve
and Mes, and Me3 18 a motety that binds 1o an £3 ubiquitin higase. In some embodiments,

the PROTACSs have a fornula 1

wherein

R' is hydrogen, cyano, amino, alkyl, alkoxy, haloalkyl, haloalkoxy, arvl, benzyl,
hydroxyl, halo, amide, and carboxyi;

R is alkyl;

RYis atkyl, alkoxy, haloalkyl, haloalkoxy, hydroxyl, -0-C(O}-alkyl, or halo;

R* is hydrogen, halo, alkvl, arvl, alkylaryl, heteroaryl, cycloalkyl, or

cycloheteroalkyl, optionally R* is substituted at one or more positions with one or more
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of alkyl, alkoxy, haloatkyl, haloalkoxy, hydroxyl, halo, cvano, carboxyamido, carboxy,
aryloxy, and heteroarvioxy;

X is O or NRY

R’ is hydrogen, alkyl, or -C(O)R;

R® is aryl optionally substituded at one or more ring postiions with ong or more of
alkvl, alkoxy, haloalkyl, haloalkoxy, arvl, hydroxyl, halo, cyano, amado, and carboxyl,

Y is alkvlenvl, arvlenvl, benzylenyl. hetercarvienyl, cycloalkylenyl, or
cvcloheteroatkvienyt,

L iz a bond, or a linker selected from the group consisting of ~{G{CH ), -
{O{CH2)2)e-NH-C{O)- Al (O(CH22)a-C{O-NH-{(CHz -0 - Al -, (O(CH2)2)a-C{O)-
NH-ALK-CO)-, ~(O(CH2)-C{ONH-((CH2 -0, ~{O{TH2)a-CO)-NHA(CH2p-O-
ABF-C{O), {O(CH2)C(0)-NH- AlC-NH-C(0)-CHa-, and ~(O{CH2)2)-C(O-NH-AlKC-

415 an integer selected from 1-20;
b is an integer selected from 1-2¢;

Alk? is straight-chain or branched alkvlenyi:

g‘NH
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OH
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j’ T ( I\ NHBoc
P L0 \ N_ _NHB
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O . o NHBoc

>

R is alkvl optionally substituied with one or more of amino or -3(QpRRY;

R® s alkyl or arvl, wherein R® is optionally substituied at one or more positions
with one or more of alkyl, alkoxy, haloalkyl, haloalkoxy, aryl, hydroxyl, halo, c¢vano,
amido, and carboxyl; and

R’ R and R are independently hydrogen or alkyl.
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Also disclosed are pharmaceutical compositions comprising the disclosed
compounds and/or the disclosed PROTACs, and a suitable pharmaceutical carrier,
excipient, or diluent. The disclosed pharmaceutical compositions may comprise an
gffective amount of the compound and/or the PROTACs for inhibiting the growth of
cancer cells when administerad to a subject in need thereof.

Also disclosed are methods for treating cell proliferation diseases and disorders
such as cancer. The methods may inchude administering the disclosed compownds, and/or
the disclosed PROTACs, or pharmacegtical compositions comprising the disclosed
compounds to a subject in need thereof, for example, to a subject having cancer. The
disclosed compounds and/or PROTACs or pharmaceutical coraposttions comprising the
disclosed compounds and/or PROTACs may be admunistered with additional therapeutic
agents, optionally in combination, in order 1o ireat cell profiferative diseases and disorders.
Cell proliferative diseases and disorders treated by the disclosed methods may include, but
are not himited to, cancers selected from the group consisting of multiple myeloma,
teukemia, non-small cell lung cancer, colon cancer, cancer of the central nervous system,

melanoma, ovarian cancer, renal cancer, prostate cancer, and breast cancer.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure | depicts the *F NMR of the coropound A4BCIR2 (NUCC-0226279).

Figure 2 shows PK study of NUCC-0226545 by P.O. ("545" stands for compound
NUCC-0226545;. "975" stands for compound NUCC-0200975 .3

Figure 3 shows PK study of NUCC-0226603 by P.O. ("603" stands for compound
NUCC-0226605;, "606" stands for compound NUCC-0226606; "975" stands for
compound NUCC-0200973.)

Figure 4 shows PK study of NUC{-0226606 by P.O. ("7037" stands for compound
MNUCC-0227037; "416" stands for compound NUCC-0202416; "975" stands for
compound NUCC-0200975.)

Figure 5 shows PK study of NUCC-0227037 by P.O. ("7037" stands for compound
NUCC-0227037; "975" stands for compound NUCC-020¢9735.3

Figure 6 shows PK study of NUCC-0202416 by P.O. ("416" stands for compound
NUCC-0202416; "975" stands for compound NUCC-0200975)
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Figure 7A depicts the tumor volume change in the tested mice after oral
admimstration of 100 mg/kg MYC1 975 to the mice once a day. ("MYC1 975" stands for
compound NUCC-0200975.)

Figure 7B depicts the tumor volume change in the tested mice after oral
admnisiration of 100 mg/kg MY Tt 605 to the mice once a day. ("MYCi 605" stands for
compound NUCC-0226603.)

Figwre 7C depicts the twmor volume change in the tested mice after oral
administration of 30 mg/kg and 10 mg/kg MYCi 605 fo the mice once a day. ("MYC1 6057
stands for compound NUC{T-0226608 )

Figure 7D depicts the tumor volume change m the fested mice after oral
administration of 100 mg/kg, 30 mg/ke, and 10 mg/ke MY (1 606 to the mice once a day.
("MY{i 606" stands for compound NUCC-0226606.)

Figure 7E depicts the tumor volume change in the iested mice after oral
adnunistration of 100 rog/kg, 30 mg/kg, and 10 mg/kg MY Ci 7037 1o the mice once a day.
{"MYCi 7037" stands for compound NUCC-0227037.)

Figure 8A depicts the body weight change in the tested wmice afier oral
admimstration of 100 mg/kg MYCi 975 1o the mice once a day. ("MYCi1 975" stands for
compound NUCC-0200975 )

Figure 8B depicts the body weight change in the tested mice after oral
admmistration of 100 mg/kg MY C1 605 to the mice once a day. ("MYCt 605" stands for
compound NUCC-0226608 )

Figure 8C depicts the body weight change in the tested mice after oral
administration of 30 mg/kg and 10 mg/kg MYCi 605 to the mice once a day. {("MYCi 605"
stands for compound NUC(C-0226608.)

Figure 8D depicts the body weight change 1o the tested mice after oral
administration of 100 mg/ke, 30 mg/ke, and 10 mg/kg MYt 606 to the mice once a day.
("MY i 606" stands for compound NUCC-0226606.)

Figure 8E depicts the tumor volume change in the iested mice after oral
administration of 100 mg/kg, 30 mg/kg, and 10 mg/kg MYt 7037 to the mice once a day.
{("MYCi 7037" stands for compound NUCC-0227037 3

Figure 9 shows the 'H NMR of NUCC-0227247 (i.e., P2-2203-1).
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Figure 10 shows the 'H NMR of NUCC-0227245 (i.e., P2-2203-2).
Figure 11 shows the 'H NMR of NUCC-0227246 (i.e., P2-2203-2A).
Figure 12 shows the 'H NMR of NUCC-0227244 (ie., P2-2112-3).

BETAILED DESCRIPTION
The present invention is described herein using several definitions, as set forth
below and throughowt the application.
Unless otherwise specified or mdicated by context, the terms “a”, “an”. and “the”

o

mean “one or more.” For example, “a compound” should be interpreted to mean “one or
more compounds.”

As used herein, “about,” “approximately,” “substantially,” and “significantly” will
be undersiood by persons of ordinary skill in the art and will vary 1o some exient on the
context in which they are used. If there are uses of these terms which are not clear to
persons of ordinary skill in the art given the context in which they are used, “about” and
“approximately”™ will mean plus or minus <10% of the particular term and “substantially™
and “significantly” will mean plus or minus >10% of the particular term.

As used herein, the terms “include” and “including”™ have the same meaning as the
terms “comprise” and “comprising” in that these latter terms are “open” transitional terms
that do not limit claums only to the reaited clements succeeding these transitional terms.
The term “consisting of,” while encompassed by the term “comprising,” should be
interpreted as a “closed” transitional term that limits claims only to the recited elements
succesding this transitional term. The term “consisting essentially of,)” while encompassed
by the term “comprising,” should be interpreted as a “partially closed” transitional term
which permits additional elements succeeding this transitional term, but only if those
additional elements do not materially affect the basic and novel characteristics of the claim.

As used beren, a “subject” may be interchangeable with “patient™ or “ndividual”
and means an animal, which may be a human or non-human amimal, in need of treatment.

A “subject in need of treatment” may include a subject having a disease, disorder,
or condition that s responsive to therapy with a substitited heterocycle such as the
presently disclosed substituted pvrazoles, substituted imdaroles, and substituted triazoles,
or a proteolytic-targeted chimeric molecule (PROTAC), whuch is targeted to ¢-MYC for

degradation of ¢-MYC. For example, a “subject in need of treatment” may include a

11
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subject having a cell proliferative disease, disorder, or condition such as cancer {e.g,
cancers such as multiple myeloma, leukemia, non-small cell lung cancer, colon cancer,
cancer of the central nervous system, melanoma, ovarian cancer, renal cancer, prostate
cancer, and breast cancer).

As used herein, the phrase “effective amount” shall mean that drug dosage that
provides the specific pharmacological respounse for which the drug is administered in a
significant number of subject in need of such treatment. An effective amownt of a drug that
is admirustered to 8 particular subject in a particular instance will not always be effective
in treating the conditions/diseases described herein, even though such dosage is deemed to
be g therapeutically effective amount by those of skill 1o the ari.

Chemical Entities

New chemical entities and uses for chemical entities are disclosed herein. The

chemical entities may be described wsing terminology known it the art and further

discussed below.

As used herein, 3 wavy line " S may be used to designate the point of
attachment for any radical group or substituent group.

The term "atkyl" as contemplated herein ncludes a straight-chain or branched
alkyl radical in all of its isomeric forms, such as a straight or branched group of 1-12, 1-10,
or 1-6 carbon atoms, referred to herein as Cr-Cu-alkyl, Ci-Cro-alkyl, and Ci-Ce-alkyl,
respectively. The number of carbon atoms in the alkyl group can be specified using the
Cx-Cy nomenclature where x and v are integers specifying the number of carbon atoms.

The term "atkylenyl" refers to a diradical of straight-chain or branched alkvi group
(i.e., a diradical of straight-chain or branched Ci-Cs alkyl group). Exemplary alkylenyl
groups include, but are not hmited to ~-CHo-, ~CH2CH2~, ~-CHCHCHz-, -CH(CH)CH2-, -
CHCH(CH:)CH-, -CH{CHCH)CH)-, and the like.

The term "halo” or "halogen” refers to a radical of -F, -CL, -Br, or -L

The term "haloalkyi” refers to an alkyl group that is substituted with at least one
halogen. For example, -CH2F, -CHF:, -CFs, -CH2CFs, ~CF2CFs5, and the like

The terms "alkoxy" or "alkoxyl" are art-recognized and refer to an alkyl group, as
defined above, having an oxygen radical attached thereto. Representative alkoxy groups

include methoxy, ethoxy, tert-butoxy and the hike.

.
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The term "haloalkoxy” refers to an alkoxy group, as defined above, that is
substifuted with at least one halogen.

The term "cycloalkyl” refers to a monovalent saturated cyclic, bicyelic, or bridged
cyclic {e.z., adamantvl) hydrocarbon group of 3-12, 3-8, 4-8, or 4-6 carbons, referred {o
heren, e.g., as "Cag-cycloalkyl” derived from a cycloaikane. The number of carbon atoms
mn the cycloalkvl group can be specified using the Cx-Cy nomenclature where < and vy are
integers specifying the number of carbon atoms. Unless specified otherwise. cyvcloalkyl
groups are optionally substituted at one or more ring positions with, for example, alkanoyl,
atkoxy, allvl haloalkyl, alkenyl, alkynvl, amido or carboxyvamido {(or amudocarboxyl),
amidino, anuno, arvl, arvialkyl, azido, carbamate, carbonate, carboxy, cyano, cvcloalkyl,
ester, ether, formyl, halo, haloalkyl, heteroaryl, heterocyclyl, hydroxyl, imino, ketone,
nitro, phosphate, phosphonato, phosphinato, suifate, sulfide, sulfonamido, sulfonyl or
thiocarbonvl. In certain embodiments, the cyvcloalkyl group is not substituted, e, it i
unsubstituted.

The term "cycloheteroalkyl” refers to a monovalent saturated cvclie, bicyclic, or
bridged cychic hydrocarbon group of 3-12, 3-8, 4-8, or 4-6 carbons in which at least one
carbon of the cvcloalkane 15 replaced with a heteroatom such as, for example, N, O, and/or
S.

"

The term "cycloheteroalkylenvl” as used herein refers to a diradical of the
cycloheteroalkyl group as defined above.

The term "cvcloalkylenyl” refers to a diradical of a cvcloalkyl group, as defined

93
above. Exemplary cycloalkvienvt groups include, but are not lhimited fo

N
Dt

. and the hike.

2

The term "arvl" 15 art-recognized and refers 1o a carbocyelic aromatic group
containing, e.g. 5-12 6-10, or 5-8 carbons. The number of carbon atoms in the arvl group
can be specified using the Ux-Cy nomenclature where x and y are integers specifying the
number of carbon atoms. Representative aryl groups include phenyl, naphthyl, anthracenyl,
and the like. The term "arvl" includes polvevelic ring systems having two or more

carbocyelic rings in which two or more carbons are common 1o two adjoining rings (the

13
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rings are "fused rings") wherein at least one of the rings is aromatic and, e.g., the other
ring(sy may be cycloalkyls, cvcloalkenvls, cycloalkvnyls, and/or arvis, Unless specified
otherwise, the aromatic ring may be substituted at one or more ring positions with, for
example, halogen, azide, alkyl, aralkvl, alkenyi, alkvnyl, cveloalkyl, hvdroxyl, alkoxvi,
amuno, mitro, splfhydevl, wrune, amido or carboxyvamide {or amidocarboxyl), carboxylic
acid, ~C{Oalkyl, -COnalkyvl, carbonyl, carboxyl, alkvlihio, sulfonyl, sulfonanudo,
sulfonamide, ketone, aldehyde, ester, heterocyclyl, arvl or heteroaryi moieties, -CF;3, -CN,
or the like. In certaim embodiments, the aromatic ring is substituted at one or more ring
positions with halogen, alkyl, hydroxyi, or alkoxyl In certain other embodiments, the
gromatic rning is not substttuied, 1., it 1 uosubstituted. In certain embodiments, the aryl
group is a 6-10 membered ring structure.

The term "arylenvl” as used herein refers to a diradical of the aryl group as defined
above.

The term "alkviaryl” refers to a mono-radical having an alkylenyl group attached
to an arvl group.

The term “arvioxy" is art~recognized and refers to an arvl group, as defined above,
having an oxygen radical attached thereto. Representative alkoxy groups include phenoxy,
and the like.

The term "alkylaryloxy” refers to a mono-radical having an alkylenyl group
attached to an aryloxy group.

The term "heteroaryl” as used herein refers to a monocyclic hetercaryl and a
bicyclic heteroarvi. The monocyclic heteroaryl is a five- or six-membered ring. The five-
membered ring contains two double bonds. The five membered ring may contain at least
one heteroatom that 18 O, §, and/or nitrogen: or one, two, three, or four nitrogen atoms and
optionally one oxvgen or one sulfir atom. The six-membered ring contains three double
bonds and one, two, three or four nitrogen, oxvgen, and/cr sulfur atoms. Representative
examples of monocyclic heteroarvl include, but are not limited to, furanyl, imidazolyl,
woxazolyl, isothiazolyl, oxadiazolyl, 1.3-oxazolyl, pyndinyvi, pynidamnyl, pyrimidinyd,
pyrazinvl, pyrazolyl, pyrrolyl, tetrazolyl, thuadiazolyl, 1 3-thiacolyl, thienyl, tniazolyl, and
triazinyl. The bicvclic heteroaryl consists of a monocyclic heteroaryi fused to a phenyl, or

a monccyclic heteroaryl fused to a monocyclic cvcloalkyl, or a monocyclic heteroaryl
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fused to a monocyclic cvcloalkenvl, or 2 monocyelic hetercarvl fused to a monocvclic
heteroaryl, or a monocychic heteroaryl fused to a monocyclic heterocycle. Representative
examples of bicyclic hetercarvls inclade, but are not Hmited to, benzofuranyvl

benzothienyl, benzoxazolyl, benzimudazolvl, benzoxadiazolyl, phthalazinyl, 2.6~

dihydropyrrolo]3,4-clpyrazol-5(4H)-vl, 6,7-dibydro-pyrazolofl,3-ajpyranin-5{(4H)-yl, 6,7-
dihydro-1,3-benzothazolyl, imidazofl,2-alpyridinyl, mdazolyl, indolyl, 1soindolyl,
isoquinolinyl, naphthyridinvl, pyridoimidazolyl, quinolinvl, 24,6 7-tetrahydro-SH-
pyrazolofd 3-cipyridin-3-yl, thiazolo} 5, 4-bipyridin-2-yl, thuazolols 4-dipyrimidin-2-v1,
and 5.6,7 &-tetrabydroquinolin-S-yi. The monocyclic and bieyclic heteroaryls, inchiding
exemplary rings, are optionally substituted undess otherwise indicated. The monocyche
and bicyclic hetercarvls are connected to the parent mwolecular moiety through any
substitutable carbon atom or any substitutable nitrogen atom contained within the ring
systems. The nitrogen atom in the heteroary] rings may optionally be oxidized and may
opticnaily be quarternized.

The term "heteroarvioxy” refers to a heteroaryl group, as defined above, having an
oxygen radical attached thereto.

The term "heteroarvienyl” as used herein refers o a diradical of the heteroaryl
group as defined above.

The terms "haterocyclyl”" and "heterocychic group” are art-recognized and refer to
saturated, partially onsaturated, or aromatic 3- to 10-membered ring  structures,
altemnatively 3- to 7-membered rings, whose nng structures include one to four
heteroatoms, such as nitrogen, oxvgen, and sulfur. The number of ring atoms i the
heterocyclyl group can be specified using “x-membered to v-membered” nomenclature
where x and vy are integers specifving the nomber of ring atoms. For example, a 3-
membered to 7-membered heterocyelvl group refers to a saturated or partially unsaturated
3- to 7-membered ring structure containing one to four heteroatoms, such as nitrogen,
oxygen, and sulfur. The designation indicates that the heterocyelic ring containg a total of
from 3 to 7 ring stoms, inclusive of any heteroatoms that occupy a ring atom postiion.

The terms "amine" and "anuno” are art-recognized and refer (o both unsubstituted
and substituted amines {e.g., mono-substituted amines or di-substituted anunes), wherein

substituents may include, for example, alkyl, cycloalkyl, heterocyclyl, alkenyl, and arvl.
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An "ether" is two hydrocarbons covalently linked by an oxygen. Accordingly, the
substituent of an alkyl that renders that alky] an ether 15 or resembles an alkoxyl, such as
may be represented by one of ~U-atkyl, -O-alkenyl, -O-alkynyl, and the like.

The term "carbonyl” as used herein refers to the radical -C{0)-.

O
N ‘ i
The term "oxo" refers 10 a divalent oxygen atom ww |

The term "carboxamido” as used herem refers to the radical -C{O)NRR', where R
and R' may be the same or different. R and R, for example, may be mdependently
hydrogen, alkyl, aryl, arylaltkyl, cycloalkyl, formyl, haloalkyl, heteroaryl, or heterocyclyl

The term "carboxy" or "carboxyl” as used herein refers to the radical -COOH or its
corresponding salis, e.g. -COONa, ete.

The term "amide" or "amido" or "amidvl" as used herein refers to a radical of the
form ~RIC{OINR?)-, -RICIONRAR’ -, -CIOINRR’, or -C{OINH:, wherein R’, R? and
R, for example, are each independently hydrogen, alkyl, atkoxy, alkenyl, alkynyl, amide,
amino, arvl, arvialkyl, carbamate, cycloalkyl, ester, ether, formyvl, halogen, haloalkyl,
heteroaryl, heterocyelyl, hydrogen, hydroxyl, ketone, or nitro.

The term "alkenyl" as used herein refers to an unsaturated straight or branched
hydrocarbon having at least one carbon-carbon double bond, such as a straight or branched
group of 2-12, 2-10, or 2-6 carbon atoms, referred to herein as Co-Ciz-alkenyl, Cz-Cio-
alkenvl, and C2-Ce-alkenyl, respectively.

The term "alkynyl” as used herein refers to an unsaturated siraight or branched
hydrocarbon having at least one carbon-carbon triple bond, such as a straight or branched
group of 2-12, 2-10, or 2-6 carboun atoms, referred 1o hersin as Co-Cu-atkynyl, C2-Cro-
alkvnvl, and Co-Ce-alkyvnvi, respectively.

The term "benzyl” as used herein refers to a group of -CsHeCUHae (fe

./y"fi
E_! P |
).

The term "benwylenvl” as used herein refers to a diradical of the benwyl group as
defined above.

The term "cvano” refers to a substituent of "-CN".

The term "hydroxyl" refers to the substituent of "-QH",

16
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The compounds and molecules {e.g.. PROTACS) of the disclosure may contain one
or more chiral centers and/or double bonds and, therefore, exist as sterecisomers, such as
geometric isomers, enantiomers or diastereomers. The term "sterecisomers" when used

herein consist of all geometric isomers, enantiomers or diastereomers. These compounds

113 "
4 #_

and molecules may be designated by the symbols "R" or "5)" or or "-" depending on
the configuration of substituents around the stereogenic carbou atom and or the optical
rotation observed. The present invention encompasses various stereo isomers of these
compounds and molecules and mixtures thereof. Stereoisomers inciude enantiomers and
diastersomers. Mixtures of enantiomers or diastereomers may be designaied ()" in
nomenclature, but the skilled artisan will recognize that a structure may devnote a chiral
center implicitly. ¥t is understood that graphical depictions of chemical structures, e.g.,
generic chemical struchures, encompass all stereoisomeric forms of the specified
compounds and molecudes, unless indicated otherwise. Also contemplated herein are
composifions comprising, consisting essentially of, or consisting of an enanfiopure
compound, which composition mav comprise, consist essential of, or consist of at least
about 50%, 60%, 70%, 80%, 90%, 93%, 96%, 97%, 98%, 99%, or 100% of a single
enantiomer of a given compound (2.g., at least about 99% of an K enantiomer of a given
compound).

The formula of the compounds and molecules disclosed herein should be
miterpreted as encompassing all possible stereoisomers, enantiomers, or epimers of the
compounds and molecules unless the formulae indicate a specific stersoisomer,
enantiomer, or epimer. The formulae of the compounds and molecules disclosed herein
should be interpreted as encompassing salts, esters, amides, or solvates thereof of the
compounds and molecules.

Substituied Heterocycles as MY Inhibitors

Disclosed herein are substituted heterocycles. The disclosed heterocveles have
been shown to inhibit the biological activity of ¢-MYC. The disclosed substitited
heterocycles may include substituted pyrazoles, substitted imidazoles, and substituted
triazodes.

in some embodiments, the disclosaed substituted heterocycles may have a formula

o]
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wherein

Wis CR®*or N;

Yis CHor N;

QisCRY or N;

715 CLATI )X Al DR o1 N;

RY is hvdrogen. halo, alkyl, arvl, benzvl, heteroarvl, cvcloalkyl. alkoxy, or
cvelohetercalkyl, wherein R! is optionally substituted at one or more positions with one or
more of alkyl, alkoxy, cycloalkyl, haloalkyl, haloalkoxy, aryl, hydroxyl, halo, evano,
amido, carboxyl, -(CHz-NH-R®, (O(CH na-R 7, or -ORY;

AlK? is straight-chain or branched alkylenyi, or a cycloalkylenvi;

nisQ, 1, or 2;

pisOorl;

AlK® is straight-chain or branched alkylenyi;

gisQorl;

risGorl;

m is an integer selected from 1 to 20;

¥is O or NRY;

R? is hydrogen or halo;

R is atkyl, alkosy, haloalkyl, haloalkowy, hydroxyl, -0-C(O3-atkyl. or halo;

R* is hydrogen, halo, amino, alkyvl, or haloalkyl: or R* is arvl or benry! optionally
substituled at one or more ring positions with one or more of alkyl, alkoxy, haloalkyl,
haloalkoxy, arvi, hydroxyl, hale, cvano, amido, carboxyl, aryloxy, and alkylaryloxy: or R*

is alkyl optionally substituted with halo-substituted arvloxy; or R together with R! form a
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cvcloheteroalkyvl fused to ring A, wherein the cyclohetercalkyl fused to ring A is
optionally substituted with aryl or alkvlaryl optionally substituted with halogen;

B’ is hvdrogen, halo, alkyl, arvl, alkylarvl heteroaryl, cvcioalkyl, or
cycloheteroatkyl, optionally RY is substituted at one or more positions with one or more of
alkvl, alkoxy, haloalkyl, haloalkoxy, hyvdroxyl, hale, cvano, carboxvamido, carboxy,
aryloxy, and heteroarvioxy;

R® is hydrogen, halo, alkyl, aryl, alkylarvl, heteroarvl, cycloalkyl, or
cvelohetercatkvl, optionally R® is substituted at one or more positions with one or more of
alkyl, alkoxy, haloalkyl haloalkoxy. hydrosyl halo, cyano, carboxyamido, carboxy,
aryloxy, and heteroarvioxy;

R is alkyl:

R® is hydrogen, cyano, amino, alkyl, alkoxv, haloalkvl, haloalkoxy, aryl, benzvl,
hydroxyl, halo, amido, and carboxyl;

R is atkyl optionally substituted with one or more of -P(O}OR);

R s hiydrogen or alkvl;

R'is alkvl optionally substituted with one or more of -P(OYOR);

R'? is hydrogen or alkyl;

1'% is hydrogen, alkyl. or -C{O)R'; and

R is aryl optionally substituted at ons or more ring positions with one or more of
alkyl, alkoxy, haloalkyl, haloalkoxy, arvl, hydroxyl, halo, eyano, amido, and carboxyl;

R¥is OR™, -OS(On-R' or NRTR'S,

R is alkyl or arvl, wherein R' is optionally substituted at one or more positions
with one or more of alkyl, alkoxv, haloalkyl, haloalkoxy, aryl, hydroxvl, halo, cyano,
amido, and carboxyl; and

R'7 and R'® are independently bydrogen or alkyl

In some embodiments, the disclosed substituted heterocycles may have a structure
of formulda I, whersin:

R! is hydrogen, alkyl, aryl, benzyl, wherein R! is optionally substituted at one or
more positions with one or more of alkyl, alkoxy, arvl, halo, -(CHz}-NH-R®, or -OR'!;

R? is hydrogen or chloro;

R is hydroxyl or -0C(0Me;
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R* is hydrogen or halo;

R* is hydrogen or halo;

R® is hydrogen, aryl, benzyl, optionally R" is substituted at one or more positions
with one or more of haloalkyl, halo, and ¢yano;

R¥ is cvano, amino, haloalkyl, or amido;

R is aryl optionally substituted at one or more ring positions with one or more of
haloalky! or halo; and

the rest of substituenis of the compound of formula 1 are as defined herein.

In some embodiments, the compound 18 not 4'-chioro-6-{{4-chlorobenzyoxy}-3-
{(1-methyl-3-(tnfluoromethyi}- 1 H-pyrazol-5-y13-3"-(trifluoromethyl)-[ 1, 1-biphenvi}-2-ol
or a compound disclosed in U.S. Publication No. 2017/0253581, published on September
7, 2017, U.S. Publication No. 2019/0062281, published on February 28, 2019, US.
Publication MNo. 2020/0390894, published on December 17, 2020, or U8, Publication MNo.
2020/0392116, published on December 17, 2020

In some embodiments, the disclosed substituted heterocveles may have a formula

I{a), with the definitions for the substituents same as those i formula

R4
G
25 2
EA A
ROy T, W
Ny’

R?
I{a}.

In some embodiments, the disclosed substituted heterocyeles may include
substiiuted pyracoles wherein Y is N and W is CCF.

In some embodiments, the disclosed substituted heterocycles may have RY being
hydroxyl.

in some embodiments, the disclosed substituted heterocycles may have r being 0
and R® being phenyl substitited with chioro and trifluoromethyl.

o some embodiments, the disclosed substituted heterocycles may have R? being

hydrogen.

20
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In some embodiments, the disclosed substituted heterocyveles may be selected from

the group consisting of

21
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Proleolytie-Targeting Chimeric Molecules (PROTACs) That Indoce Degradation
of c-MY( Protein

Also disclosed herein are proteolviic-targeted chumeric molecules {(PROTACSs} that
induce degradation of ¢-MYC protein. In some embodiments, the disclosed molecules
may be described as having a having a formula; Mewive-L-Mes or altematively Ms-L-Me.
mve, wherein Meaye is @ molety that binds to ¢-MYC, L is a bond or a linker covalently
attaching Mwmve and M, and Mg 5 a moiety that binds to an E3 ubiquitin ligase.
Compounds that bind 1o o-MYC are disclosed in the prior art and may include, but are not
limited to compounds disclosed in U.S. Publication MNo. 2019/0062281, published on
February 28, 2019, the content of which is incorporated herein by reference in its entirety.

in some embodiments of the disclosed PROTACs, the PROTALCs have a formuda:

Me-mye-L-Mes, wherein Moy 1s a motety that binds to ¢MYC, L is a bond or a linker

(o]
P
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covalentlv attaching Mwmye and Mes, and Mg is a moiety that binds to an E3 ubiquitin
ligase.
In some embodiments of the disclosed PROTACS, the PROTACs have a formula

115

wherein

B! is hydrogen, cyano, amino, alkyl, alkoxy, haloalkyl, haloalkoxy, arvl, bensyl,
hydroxyl, halo, amido, and carboxyl;

R?is alkyl;

R*is alkyl, alkosy, haloalkyl, haloatkoxy, hydroxyl, -0-C(O-alkyl, or halo;

R* is hydrogen, halo, alkyvl, arvl, alkylarvl, heteroarvl, cycloalkvl, or
cveloheteroatkyl, optionally R* is substituted at one or more positions with one or more of
atkyl, alkoxy, haloalkyl, haloalkoxy. hydroxyl, halo, cyano, carboxyamido, carboxy,
aryloxy, and heteroarvioxy,;

X is 0 or NRY;

R’ is hydrogen, alkyl, or -C{O)R";

R® i arv] optionally substituted at one or more ring positions with one or more of
alkyl, alkoxy, haloalkyl, haloalkoxy, aryl, hydroxyl, halo, eyano. amido, and carboxyl;

or

Y i alkylenvl, arylenyl, benzylenyl, heteroarylenvl, cycloatkylenyl
cyelohetercalkylenvi:

L is a bond, or a hinker selected from the group consisting of ~{O(CH ), -~
{O(CH2)2)a-NH-C(O)- All-, (O(CH2 0)a-CLOWNH-{{CH2)-O- Al -, -(O(CH212)a-C(O)-
NH-AHC-C(0)-, -(O(CH2 - C{ONE-((CH2)2-O)-, -(O{CH200)a-C(O)-NH-((CH2)2-O -
Al -C{O)-, (O(CHz12)a-C(O)-NH- AT -NH-C(0)-CHz-, and -(Q(CH2)2):-C(O)-NH-AlK’-

a1 an integer selacted from 1-20;
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b is an integer selected from 1-2¢;

Alk? is straight-chain or branched alkvlenyi:

34
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N
S
2N
HO HN— Aty
T
~N 0
/ H .
Nxﬂ\/}io
O NBoc N su
/ o
NHBoc
g
klliNT AN NHBoo
O NHBoc

,and X

R is atkyl optionally substituted with one or more of amino or -S{ORRE;

R¥ is alkvl or aryl, wherein R is optionally substituted at one or more positions
with ove or more of alkyl, alkoxy, haloalkyl, haloalkoxy, aryl, hydroxyl, halo, evano,
anudo, and carboxyl; and

R% R* and R are independently hydrogen or alkyl.

I some embodiments, the PROTACs are iriflaoromethyl substitoted H-methyl-1H-

pyrazole having a formula ay:

Iia)

wherein
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R? is hvdroxyl or -0-C(O)-alkyl;

R* is hydrogen or pheny] substituted at one or more positions with one or more of
haloaiky! or halo:

X is O or -N-C{HR";

RS is aryl substituted at one or more ring positions with one or more of haloatkyl or
halo;

Y is alkylenyl or benzylenyl;

L iz a bond, or a hinker selecied from the group consisting of ~{O{(CH2)e-, ~
{O{CH2)2)o-C(O}-NH-({ CH2 -0l AL~ «(O(CH2)2)o-C(O)-NI-AN-C{O)-, ~(O(CH2)2)u-
CIOFNH-((CH -0k-. -(O{CH22)0-CO)-NE-((CH22-O-AlC-C (O}, (O(CH212)a-
C{O)-NH-AIS-NH-C(O)-CHa-, and -{O{CH2))-C{(O)-NH-AIK"-; and

R® is alkyl or aryl, wherein R® is optionally substituted at one or more positions
with one or more of alkyl.

in some embodiments of the disclosed PROTACs, the PROTACs have a structure
of formula II{a) with R® being hydroxyl, and R* being phenyl substituted with
irifluororsethyl and chioro.

In some embodiments of the disclosed PROTACs, the PROTACs have a structure
of formula Ii{a) with X being -N-C(OR®, and R® being phenyl substituted with
triftuoromethyl and chloro.

In some embodiments of the disclosed PROTACs, the PROTAC: have a structure
of formula [I{a) with X being O, and Y being propvlenyl or benzylenyl.

in some embodiments of the disclosed PROTACs, the PROTACs have an Mgz

group selected from
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and
wherein RY is hydrogen or methyl.
In sorse embodiments of the disclosed PROTACs, the PROTACs are selected {rom

the group consisting of
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The formulae of the compounds disclosed herein should be interpreted as
encompassing all possible sterecisomers, enantiomers, or epimers of the compounds
unless the formulae mndicate a specific stereotsomer, enarfiomer, or epumer. The formulae
of the compounds disclosed herein should be interpreted as encompassing salts, esters,
amides, or solvates thersof of the compounds.

The disclosed compounds may exhibil one or more biological activities. The
disclosed compounds may inhibit binding of the Myc/Max complex to DNA {eg, in a
DNA gel shifting assay). In some embodiments, the disclosed compounds inhibit binding
of the Myc/Max complex to DNA by at least 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%,

98%, or 99% at a concentration of less than about 100 uM, 50 uM, 10 uM, 1 pM, 0.1 pM|
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.05 uM, 0.01 uM, 0.005 uM, 0.001 uM, or less. The disclosed compounds may not
produce significant DNA damage (e.g, in an rH2ZAX staining assay at a councentration
greater than about 0.001 pM, 0.005 uM | 0.01 M, 0.1 uM, 1.0 M, 10 yM, 100 uM, or
higher}. The disclosed compounds may inhibit the growth of cells that exprass ¢-Myc¢
{preferably by at least 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, or 99% at a
concentration of less than about 100 uM, 50 uM, 10 uM, 1 uM, 6.1 uM, 0.05 uM, 0.01
uM, 0.005 uM, 0.001 M, or less). The disclosed compounds may not inhibit the growth
of cells that do not express ¢-Mye {preferably by not more than 30%, 40%, 30%, 20%,
10%, 5%, 4%. 3%, 2% or less at a concentration of greater than about 0.001 pM, 0.005
pM, 0.61 uM, 0.5 uM, 0.1 pM, 1.0 pM, 10 pM, and 100 uM or higher). Concentration
ranges also are comternplated herein, for example. a concentration range bounded by end-
point concenirations selected from 0.001 uM, 0.005 uM, .01 uM, 0.5 uM, 0.1 M, 1.0
uM, 10 uM, and 100 uM.

The disclosed compounds may be effective in inhibiting cell proliferation of cancer
cells, including cancer cells that express ¢-MYC and whose proliferation is inhibiting by
imhibiting the biological activity of ¢-MYC. The disclosed compounds may be effective in
inhibiting cell prohiferation of one or more types of cancer cells meluding: multiple
myeloma cells, such as MM 1S cells; leukemia cells, such as CCRF-CEM, HL-60(TB),
MOLT-4, RPMI-8226 and SR: non-small hing cancer cells, such as AS49/ATCC, EKVX,
HOP-62, HOP-92, NCI-H226, NCI-H23, NCI-H322M, NCI-H460 and NCIL-HS22, colon
cancer cells, such as COLO 205, HCC-2098, HCT-116, HCT-15, HT29, KM12 and SW-
620; CN&: SF-268, SF-295, SF-539, SNB-19, SNB-75 and U251; melanoma cancer cells,
such as LOX IMVI, MALME-3M, M14, MDA-MB-435, SK-MEL-2. SK-MEL-28, SK-
MEL-5, UAC(C-257 and UACC-62; ovarian cancer cells, such as IGR-OV 1, OVCAR-3,
OVCAR-4, OVCAR-5, OVCAR-8, NCI/ADR-RES and SK-OV-3; renal cancer cells,
such as 786-0, A498, ACHN, CAKI-1, RXF 393, SNI2C, TK-10 and UQ-31; prostate
cancer cells, such as DU-145 and PC-3; and breast cancer cells, such as MCF7, MDA-
MB-231/ATCC, MDA-MB-468, HS 5787, BT-549 and T-47D3.

Cell proliferation and inhibition thereof by the presently disclosed compounds may
be assessed by cell viability methods disclosed in the art including colorimetric assays that

atitize dyes sach as MTT, XTT, and MTS to assess cell viability. Preferably, the disclosad
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compounds have an ICso of less than about 10 uM, 5 pM, T uM, 0.5 uM, 0.01 uM, 6.005
uM, ¢.001 1M or lower in the selected assay.

The disclosed compounds may be formulated as anti-cancer therapeutics, including
hematologic malignancies, breast, lung, pancreas and prostate malignancies. The disclosed
compounds also may be formulated as anti-inflammation therapeutics.

The compounds utilized m the methods disclosed herein may be formulated as
pharmaceutical compositions that include: (a) a therapeutically effective amount of one or
more compounds as disclosed herein; and (b) one or more pharmaceutically acceptable
carriers, excipients, or diluents. The pharmaceutical composition may nclude the
compound wn a range of about 0.1 to 2000 mg {preferably about 0.5 to 300 mg, and more
preferably about 1 to 100 mg) The pharmaceutical coraposition may be admmustered to
provide the compound at a daily dose of abowt 0.1 to 100 mg/kg body weight (preferably
about 0.5 o 20 mg/kg body weight, more preferably about 0.1 to 10 mg/kg body weight).
In some embodiments, after the pharmaceutical composition is adroinistered to a subject
{e.g., after about 1, 2, 3, 4, 5, or 6 hours post-administration), the concentration of the
compound at the site of action may be within a concentration range bounded by end-poinis
selected from 0.001 pM, 0.005 pM., 0.01 pM, 0.5 uM, 0.1 uM, 1.0 uM, 10 pM, and 100
pMie g, 01 uM - 1.0 pM}

The disclosed compounds and pharmaceutical compositions comprising the
disclosed compounds may be admunistered in methods of treating a subject in need thereof,
For example, in the methods of treatment a subject in nead thereof may include a subject
having a cell proliferative disease, disorder, or condition such as cancer {e.2., cancers such
as muiltiple myeloma, leukemia, non-small cell fung cancer, colon cancer, cancer of the
central nervous system, melanoma, ovarian cancer, renal cancer, prostate cancer, and
breast cancer).

In some embodiments of the disclosed treatment methods, the subject may be
administered a dose of a compound as fow as 1.25 mg, 2.5 mg, 5 mg, 7.5 mg, 10mg, 12.5
mg, 15 mg, 17.5 mg, 20 mg, 22.5 mg, 25 mg, 27.5 mg, 30 mg, 32.5 mg, 35 mg, 37.5 mg,
40 mg, 42.5 mg, 45 mg. 47.5 mg, 50 mg, 52.5 myg, 55 mg, 57.5 mg, 60 mg, 62.5 mg, 65
mg, 67.5 mg, 70 mg, 72.5 mg, 75 mg, 77.5 mg, 80 mg, 82.5 mg, 85 mg, 87.5 mg, S0 mg,

100 mg, 200 mg, 500 mg, 1000 mg, or 2000 mg once datly, twice daily, three times daily,
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four times daily, once weekly, twice weekly, or three times per week in order to treat the
disease or disorder in the subject. In some ermbodiments, the subject may be adnunistered
a dose of a compound as high as 1.25 mg, 2.5 mg. 5 mg, 7.5 mg, 10mg, 12.5 mg, 15 me,
17.5 mg, 20 mg, 22.5 mg, 25 mg. 27.5 mg, 30 mg, 32.5 mg, 35 mg, 37.5 mg, 40 mg, 42.5
mg, 43 mg, 47.5 mg, 30 mg, 52.5 mg, 33 mg, 57.5 mg, 60 mg, 62.5 mg, 63 mg, 67.5 mg,
70 mg, 72.5 mg, 75 mg, 77.5 mg, 80 rug, 82.5 mg, 85 mg, 87.53 mg, 90 mg, 100 mg, 200
mg, 500 mg, 1000 mg, or 2000 mg, once daily, twice daily, three times daily, four times
daily, once weekly, twice weekly, or three times per week in order to freat the disease or
disorder in the subject. Mimimal and/or maximal doses of the compounds may inchide
doses falling within dose ranges having as end-points any of these disclosed doses {e.g2.,
2.5 mg — 200 mg}.

in some embodiments, a minimal dose level of a compound for achieving therapy
in the disclosed methods of treatment may be at least abowt 10, 20, 30, 40, 50, 60, 70, 80,
80, 100, 150, 200, 250, 300, 359, 400, 430, 500, 350, 600, 630, 700, 750, 800, 850, 900,
950, 1000, 1200, 1400, 1600, 1800, 1900, 2000, 3000, 4000, 5000, 6000, 7000, 8000,
9000, 10000, 15000, or 20000 ng/kg body weight of the subject. In some embodiments, a
maximal dose level of a compound for achieving therapy i the disclosed methods of
treatment may not exceed about 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 130, 200, 250, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000, 1200, 1400, 1600,
1800, 1900, 2000, 3000, 4004, 5000, 6000, 7000, 8000, 9000, 10000, 15000, or 20000
ng/kg body weight of the subject. Minumal and/or maximal dose levels of the compounds
for achieving therapy in the disclosed methods of treatment may include dose levels
falling within ranges having as end-points any of these disclosed dose lavels (e g, 500 -
2000 ng/kg body weight of the subject).

The compounds utilized in the roethods disclosed herein may be formulated as a
pharmaceutical composition i solid dosage form, although any pharmaceutically
acceptable dosage form can be utilized. Exemplary solid dosage forms include, but are not
timited to, tablets, capsules, sachets, lozenges, powders, pills, or granules, and the solid
dosage fomm can be, [or example, a fast mell dosage {orm, controlled release dosage form,

tvophilized dosage form, delaved release dosage form, exiended release dosage form,
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pulsatife release dosage form, mixed immediate release and conirolled release dosage form,
or a combination thereof.

The compounds utilized in the methods disclosed herein may be formulated as a
pharmacewtical composition that includes a carrier. For example, the carrier may be
selected from the group consisting of proteins, carbohydrates, sugar, tale, magnesium
stearate, cellulose, calcium carbonate, and starch-gelatin paste.

The compounds utilized in the methods disclosed herein may be formulated as a
pharmaceutical composition that includes one or more binding agents, filling agents,
hubricating agents, suspending agents, sweeleners, flavoring agents, preservatives, buffers,
wetting agents, disintegrants, and effervescent agents. Filling agents may include Iactose
monochydrate, lactose anhydrous, and various starches; examples of binding agents are
various celluloses and cross-linked polyvinyipyrrolidone, microcrystaliine cellulose, such
as Avicel® PHI0T and Avicel® PHI0Z, microcrysialline cellulose, and silicified
microcrystalline cellulose (ProSolv SMCC™), Suitable lubricants, including agents that
act on the flowability of the powder to be compressed, may include colloidal silicon
dioxide, such as Aerosil®200, talc, stearic acid, magnesium stearate, calcium stearale, and
silica gel. Examples of sweeteners may moclude any natural or artilicial sweetener, such as
sucrose, xylitol, sodium sacchann, cyclamate, aspartame, and acesulfame. Examples of
flavoring agents are Magnasweet® (trademark of MAFCQ), bubble gum flavor, and frut
flavors, and the like. Examples of preservatives may mclude potassium sorbate,
methviparaben, propylparaben, benwoic acid and its  salts, other esters of
parahy droxybenzoic acid such as butylparaben, alcohols such as ethyl or benzyl alcohol,
phenolic compounds such as phenol, or quaternary compounds such as benzalkonium
chloride.

Suitable diluenis may include pharmaceutically acceptable inert fillers, such as
macrocrystalline cellulose, laciose, dibasic calcium phosphate, saccharides, and mixtures
of any of the foregomg. Examples of dilvents include microcrvstaliine cellulose, such as
Avicel® PHI0L and Avicel® PHI02: laciose such as lactose monohvdrate, lactose
anthydrous, and Pharmatose® DCL21; dibasic calcium phosphate such as Erncompress®;

mannitol; starch; sorbitol; sucrose; and glucose.
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Suitable disintegrants include lightly crosslinked polyvinyl pyrrolidone, com
starch, potato starch, maize starch, and modified starches, croscarmellose sodium, cross-
povidone, sodium starch glyvcolate, and mixtures thereof.

Examples of effervescent agents are effervescent couples such as an organic acid
and a carbonate or bicarbonate. Suitable organic acids include, for example, cittic, tartaric,
wmalic, furnaric, adipic, succmic, and algmic acids and anhydrides and acid salts. Suntable
carbonates and bicarbonates inchude, for example, sodium carbonate, sodium bicarbonate,
potassiwm carbonaie, potassium bicarbonate, magnesium carbonate, sodium glycine
carbonate, T~lycine carbonate, and arginine carbonate. Alternatively, only the sodium
bicarbonate component of the effervescent couple roay be present.

The compounds utilized in the methods disclosed herein may be foromdated as a
pharmacewtical composition for delivery via anv suilable route. For example, the
pharmaceutical compostiion may be administered via oral, intravenous, intramuscular,
subcutaneous, topical, and pulroonary route. Examples of pharraceutical compositions for
oral administration include capsules, syraps, concentrates, powders and granules.

The compounds uitlized in the methods disclosed herein may be administered in
conventional dosage forms prepared by cornbiming the active mgredient with standard
pharmaceutical carriers or diluents according to conventional procedures well known in
the art. These procedures may involve mixing, granulating and compressing or dissolving
the ingredients as appropriate to the desived preparation.

Pharmaceutical compositions comprising the compounds may be adapted for
administration by any appropriate route. for example by the oral (including buccal or
sublingual}, rectal, nasal, topical {including buccal, sublingual or transdermal}, vaginal or
parenteral (including subcutaneous, intramuscular, intravenous or ntradermal) route. Such
formations may be prepared by any method known in the art of pharmacy, for example by
bringing nto association the active ingredient with the carrier(s) or excipient(s).

Pharmaceutical compostiions adapted for oral administration may be presented as
discrete units such as capsuoles or tablets; powders or granules; solutions or suspensions in
agueous or non-agueous Hiquids; edible foams or whips; or oil-in-water hiquid emulsions or

water-in-oil liquid emulsions.
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Pharmaceutical compositions adapted for transdermal administration may be
presented as discrete patches intended to remain in infimate contact with the epidermus of
the recipient for a prolonged period of time. For example, the active ingredient may be
delivered from the patch by iontophoresis.

Pharmaceutical compositions adapted for topical admunisiration may be formulated
as ointmends, Creams, suspensions, lotions, powders, solutions, pastes, gels, iropregnated
dressings. sprays, aerosols or oils and may contain appropriate conventional additives such
as preservatives, solvents 1o assist drug penetration and emollients i omtments and
creams.

For applications to the eyve or other external tissues, for exaruple the mouth and
skin, the pharmaceutical compositions are preferably applied as a topical ointment or
cream. When formulated in an oiniment, the compound may be employed with either a
paraffinic or a water-miscible ointment base. Altematively, the compound may be
formulated n a cream with an oil-an~-water cream base or a water-in-oil base.
Pharmaceutical compositions adapted for topical adminisiration to the eve include eve
drops where the active ingredient is dissolved or suspended in a sutiable carrier, especially
an agueous solvent,

Pharmaceutical compositions adapted for nasal administration where the carrier is
a solid include a coarse powder having a particle size (e.g., in the range 20 o 500 microns)
which i3 administered in the mamer i which souff is taken (Le., by rapid mbalation
through the nasal passage from a coniainer of the powder held close up to the nose).
Suitable formulations where the carrier is a hiquid, for adminustration as a nasal spray or as
nasal drops, include aqueous or oil solutions of the active ingredient.

Pharmaceutical compositions adapted for parenteral admimstration include
aqueous and non-aqueous steride njection solutions which may contain antioxidants,
buffers, bacteriostats and solutes which render the formulation isotonic with the blood of
the intended recipient, and agueous and non-aqueous sterile suspensions which may
nchude suspending agents and thickening agents. The formations may be presented in
unit-dose or multidose containers, for example sealed ampoules and vials, and may be
stored in a freere-dried (lyophilized) condition requiring only the addition of the sterile

hiquid carrier, for example water for injections, immediately prior {0 use. Extemporaneous
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injection solutions and suspensions may be prepared from sterile powders, granules and
tablets.

Tablets and capsules for oral adminisiration may be in unit dose presentation form,
and may contain conventional excipients such as binding agents, for example syrup, acacia,
gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example lactose, sugar,
maize-starch, calcium phosphate, sorbitol or glyvcine; tabletting lubricanis, for example
magnesium stearate, tale, polvethylene glveol or sifica; disintegrants, for example potato
starch; or acceplable wetling agents such as sodiwm laury] sulphate. The tableis may be
coated according to methods well known in normal pharmaceutical practice. Oral liquad
preparations may be o the form of, for example, agueous or oily suspensions, solutions,
emulsions, syrups or elixirs, or may be presented as a dry product for reconstitution with
water or other suitable vehicle before use. Such liquid preparations mav contain
conventional additives, such as suspending agents, for example sorbitol, methyl celhilose,
glucose svrup, gelatin, hydroxvethyl cellulose, carboxvinethvl cellulose, aluminium
stearate gel or hydrogenated edible fats, emulsifying agents, for example lecithin, sorbitan
monooleate, or acacia; non-aqueous vehicles (which may include edible oils), for example
almond oil, oily esters such as ghycerine, propylene glycol, or ethyl alcohol: preservatives,
for example methyl or propyl p-hydroxybenzoate or sorbic acid, and, if desired,
conventional flavoring or coloring agents.

The disclosed compounds or phammaceutical compositions comprising  the
disclosed compounds may be administered in methods of treatment. For example, the
disclosed compounds or pharmaceutical compositions comprising the disclosed
compounds may be administered in methods of treating cell proliferative diseases and
disorders. Cell proliferative diseases and disorders ireated by the disclosed methods may
include. but are not limited to, cancers selected from the group consisting of multiple
myeloma, leukenua, non-small cell lung cancer, colon cancer, cancer of the central
nervous system, melanoma, ovarian cancer, renal cancer, prostate cancer, and breast
cancer.

Optionally, the disclosed compounds or pharmaceutical compositions comprsing
the disclosed compounds mav be administered with additional therapeutic agents,

optionaily in combination, in order to treat cell proliferative diseases and disorders. In
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some embodiments of the disclosed methods, one or more additional therapeutic agents
arc adroirustered with the disclosed compounds or with pharmaceutical compositions
comprising the disclosed compounds, where the additional therapeutic agent is
administered prior to, concwrrently with, or after administering the disclosed compounds
or the pharmaceutical compositions compnsing the disclosed compounds. Tn some
embodiments, the disclosed pharmaceutical coraposition is formulated fo coruprise the
disclosed compounds and further to comprise one or more additional therapeutic agents,
for example, one or more additional therapeutic agents for treating cell proliferative
diseases and disorders.

fn some embodiments, additional therapeufic agents may include. but are vot
linuted to, therapeutic agents for treating leukenuas and lymphomas, such as acute
myeloid leukemia (AML), acute lvmphocyiic leukemia (ALL), chronic myelogenous
feukemia (CML), and non-Hodgkin’s lymphoma.

in some embodiments, additional therapeutic agenis may include, but are not
limited to, antimetabolite antineoplastic agents that mhibit the synthesis of BNA. Suitable
antirnetabolite antineoplastic agents that inhibit the synthesis of DNA may include, but are
not hmited to, nucleoside and/or nucleotide derivatives. Swuitable nucleoside and/or
nucleotide derivatives may include, but are not limited to cvtosine arabinoside (ara-C),

otherwise called eytarabine.

EXAMPLES
The following Examples are illustrative and are not intended to limit the scope of
the claimed subject matier.
Example
Svnthesis of A4BCIRT (NUCC-0226301 ), A4BCIR3 (NUCC-0226276), A4BCIR4
{(NUCC-0226302), A4BCIRS (NUCC-0226277) and A4BCT 2Ts (NUCC-0226263)
Syrthetic Scherne

Scheme 1. Preparation of BC1 _DHP
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Scheme 3: Preparation of A4BC1 2Ts (NUL{-0226263)
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Scheme 4: Preparation of Target B (A4BCT _NH2Z)
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Scheme S: Preparation of A4BCIR1 (NUCC-0226301}
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Scheme 6: Preparation of A4BCIR3 (NUCC-0226276)
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Scheme 7: Preparation of A4BCIR4 (NUCC-0226302)
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Scheme & Preparation of A4BCIRS (NUCC-0226277)
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Chemical Synthesis

All chemical reagents were obtained from commercial suppliers and used withowt
further purification, unless otherwise stated. Reactions were run without taking
precautions o exclude air or moisture, unless otherwise noted. Normal phase column
chromatography was performed using silica gel columns and ACS grade solvents.
Analytical TLC was performed on EM Reagent 0.25 mwm silica gel 60 F254 plates and
visualized by UV light. Compound identities were confirmed by 'H and F (NMR)
spectroscopy which were recorded on a Bruker 400 MHz spectrometer using the
corresponding residual slovent peak (CDCLIH § = 7.27; CB:0D, 1H & = 3.31; DMSO-d¢,
11 3 = 2.50) as an internal standard. The chemical shifts for 'H-NMR is reported to the
second decimal place. Proton coupling constants are expressed in hertz (Hz). Standard
abbreviations were used to denote spin muLtiplicity for 'H NMR data.

LCMS methods:

Method 1: 5 95AB 6min-220-234-ELSD

LC/MS (The gradient was 3% B in 0.40 min and 5-95% B at 0.40-3.00 min, hold
on 95% B for 100 min, and then 95-5% B in 0.0Imin, the flow rate was 1.0 mL/min.
Mobile phase A was 0.037% Trifluorcacetic Acid in water, mobile phase B was G.018%
Trifluorocacetic Acid in acetontirile. The column used for chromatography was a Kinetex
C18 50%2.1 mm column {5 um particles). Detection methods are diode array (PAD) and
evaporative light scattering (ELSD) detection as well as positive electrospray ionization,

MS range was 100-1000,
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Method 2: 5 950D 6min-220-254-ELSD

LC/MS (The gradient was 5% B n 0.40 mun and 5-93% B at 0.40-3.40 nmun, hold
on 95% B for 0.45 min, and then 95-3%B in 0.01 min, the flow rate was 0.8 mb/min.
Mobile phase A was HoO+10 mM NHHCGO:, mobile phase B was acetonitrile. The
colurnn used for chromatography was a Xbridge Shield RPI8 2.1*50 mm colurn {5 um
particles). Detection methods are diode array (DAD) and evaporative hght scattering
{ELSD»} detection as well as positive electrospray iomization. MS range was 100-1000.

Method 3: 3-95AB Zmin

LO/MS (The colummn used for chromatography was a Kingtex Sum EVO C18 160A
2.1%30mrn . Detection methods are diode array (DAD). MS mode was postiive
electrospray iomization. MS range was 100-1000. Mobile phase A was 0.04%
Triftuorcacetic acid in water, and mobile phase B was 0.02% Trifluoroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min,5-95%
B (0.01-0.70min} ,95%B for 0.46min. 95-5% B (1.61 -1.50 min} with a hold at 5% B for
0.11min. The flow rate was 1.5mL/min.

Method 4. 53 935CD 6min MSIS00-22(-234-ELSD

LC/MSE The gradient was 5%B in ¢.40min and 5-93% B at 0.40-3.40 nun Jhold on
95% B for 0.43min, and then 95-3%B in 0.01mn, the flow raite was 0.8 mi/min. Mobile
phase A was H20+10mM NH4HCO3, mobile phase B was Acetonitrile. The column used
for chromatography was a Xbrdge CI8 2.1*50mm colunmn (Sum particles). Detection
methods are diode array {(BAD) and evaporative light scattering (ELSD) detection MS
maode was positive electrospray ionization MS range was 100-1500.

Method 5: 5 95AB 6min MS1500-220-254-ELSD

LO/MS( The gradient was 3%B in 0.40min and 5-95% B at 0.40-3.00 min , bold
on 93% B for 1.00min, and then 95-3%B in 0.01min, the flow rate was .0 mi/omin.
Mobile phase A was 0.04% Trifluoroacetic Acid in water, mobile phase B was 0.02%
Trifluorcacetic Acid in acetontirife. The column used for chromatography was a Luna CI8
S0%2. 0rum colummn (Sum particles). Delection methods are diode array {(DAD) and
evaporative light scaitering (ELSD) detection. MS mode was positive electrospray

tonization. MS range was 160-1500.
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Experimentals for largest scale run:

General procedure for preparation of Cpd 2-ET37412-62.

OHP, TeOH
{33/\‘“‘/3\\/”\0}‘5 """"""""""""""""" B le}
TN

To asohution of BHP (2.3 g, 27.29 mymol, 1.7 eg) in DCM (20 ml) was added Cpd
1 (2 g 1606 mmol, | eg), TsOH (276 mg, 1.61 mwuol, 0.1 eg) m one portion
at 25°C under Na. The mixture was stirred at 25°C for 12 h. TLC showed the reaction was
completed. The reaction was concentrated 1o give a residue which was purified by silica
gel chromatography {colunm height: 250 mm, diameter: 100 mm, 100-200 mesh silica gel,
Petroleum ether/Ethyl acetate=1/0, 0/1) to afford Cpd 2 (2 g, 59.69% vield) as colorless oil.

Y NMR (ET37412-62-1, 400 MHz, CHLOROFORM-d) & 1.47-1.66 (m, 6H),
1.70-1.77 {m, 1H), 1.80-1.90 (m, 1H), 3.47-3.55 (m, 1H}, 3.58-3.67 (m, 3H)}, 3.69-3.74 (m,
28, 3.76-3.81 {m, 2H}, 3.84-3.92 (m, 2H), 4.65 {1, J=3.64 Hz, 1H)

General procedure for preparation of Cpd 3-ET37412-

.E/\\TOH

OW

D
KpCOs DMA  OXu N

2 3

0 H
o \’/\O’)\O/

To asolution of 4-hydroxybenzaldehyde (900 mg, 7.37 mmol, | eg)in DMA (10
mh) was added Cpd 2 {1.85 g, 8.84 mmol, 1.2 eq), KoCOs3 (2.04 g, 14.74 mmol, 2 eg) in
one portion at 25°C under Na. The mixture was stirred at 90°C for 12 hrs. LCMS showed
the reaction was completed. The reaction muxture was poured info tce-water {10 mb}. The
agueous phase was extracted with ethyl acetate (10 ml. x 2). The combined organic phase
was washed with brine (10 mL), dried with anhydrous Nax8SQy, filtered and concentrated
in vacuum to give Cpd 3 (1.5 g, 69.15% yield) was obtained as colorless oil.

LCMS (EST+): RT = (.824 min, m/z 21 L. O(M-DHP)".

5-95AB_2min
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LC/MS (The column used for chromatography was a Kinetex Sum EVO C18 100A
2.1%30mwn . Detection roethods are diode array (DAD). MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
Triffuorcacetic acid in water, and mobile phase B was 0.02% Trifluoroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B i 1.30 min 5% B in 0.01 muin,5-95%
B {0.01-0.70min) ,95%B for 0.46min. 95-5% B {1.61 -1.50 mun} with a hold at 5% B for
0.11min. The flow rate was 1.5mL/min.

General procedure for preparation of BCI DHP-ET37412-71.

!/ \\\\\/ \/"\‘o/‘\/c\r’\ NaBH /\j/e\/’\o” "\/OY
e
O /f’ O MeOH HO /L \/

BCA_DHP
s -

To asolution of Cpd 3 (1.4 g, 23.78 mmol, 1 eg) in MeOH (14 mL)was
added NaBH4 (269 mg, 7.13 mmol, 1.5 eg) in one portion at 25°C under N> The mixture
was stirred at 25°C for 12 h. The muxture was poured into ice-water (10 mL). The aquecus
phase was extracted with ethyl acetate (10 mL x 2). The combined organic phase was
washed with brne (10 ml), dried with anhvdrous NaxSQ4, filtered and concentrated in
vacuum. The residue was purified by silica gel chromatography {colunm height: 250 mm,
diameter: 100 mm, 100-200 mesh silica gel, Petroleum ether/Ethyvl acetate=1/0, (/1) to
give BCI DHP (1 g, 71% yield) as colorless oil.

'H NMR (ET37412-71-1 400 MHz, CHLOROFORM-d) § 1.48-1.65 (m, SH),
1.70-1.7% (m, 1H), 1.79-1.91 (m, 1HD), 3.48-3.57 (m, 1H), 3.62-3.69 (m, 1H) 377 (L
J=4 83 Hz, 2H), 3.84-3.95 (m, 4H), 4.08-4.24 (ny, 2H), 4.59-4.71 (m, 3H), 6.93 (d, J=€.56
He, 2H), 7.19-7.37 (m, 3H)

General procedure for preparation of Cpd 7-ET43259-3,

i/ 0\/\\0/\\/"6\{//7 TsOH - ‘ N ’O\./’/\O/\\/OH
o A O MoOH O Az

3 7
To asohution of Cpd 3 (2 g, 6.79 mumol, 1 eq) in MeOH (20 mL)} was added TsOH

{234 g, 13.59 mmol, 2 eq)in one portion at 25°C under No. The nuxture was stirred
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at 25°C for 12 h. The reaction was concentrated to Cpd 7 (1.2 g, 84% vield) as colorless
oil,

'H NMR (ET37412-92-1. 400 MHz, CHLOROFORM-d) & 3.63-3.71 (m, 1H),
3.63-3.71 (m, 1H), 3.78 {br d, J=3.79 Hz, 2H), 3.88-3.97 (m, 2H}, 4.19-4.26 {m, 2H), 7.03
(br d, J=8.44 Hz, ZH), 7.70-7.96 (m, 2H}, 9.77-9.99 (m, 1H)

General procedure for preparation of Cpd 8-ET37412-103.

fg/%‘i/c\,//\a"/\\.f'OH TeGl, TEA . Lﬁ\j/o\,/\o/\vfenrs
O\\\‘/J’\\ry g DOM O =
7 8

To asolution of Cpd 7 (1 g, 476 numol, 1 eq) in DCM (10 mL) was added TEA
(1.93 g, 1903 mmol, 4 eg). TosCl (136 g 7.14 mmol, 1.5 eg)in one portion
at 25°C vnder No. The mixture was stirred at 25°C for 12 hrs. The residue was powred into
wee-watet (10 ml) The aqueous phase was exiracted with DCM (10 mL). The organic
phase was washed withbrine {5 ml). dried with anhyvdrous NaxSQs, filtered and
concentrated in vacuum to give Cpd 8 {1 g, 58% vield) was obtained as colorless oil.

LOMS (EST+): RT = 0.931 min, m/z 365.0 (M+1)".

5-05AB 2min

LC/MS (The column used for chromatography was a Kinetex Sum EVO C18 100A
2.1%30mm . Detection methods are diode amay (BAD) MS mode was positive
glectrospray  jonization. MS range was 100-1000. Mobile phase A was 0.04%
Trifluorcacetic acid in water, and mobile phase B was 0.02% Trifluoroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min 5-95%
B (0.01-0.70min) ,95%B for 0.46min. 95-5% B (1.61 -1.50 mun} with a hold at 5% B for
0.1 lmin. The flow rate was 1.5mL/min.

(General procedure for preparation of Cpd 9-ET37412-105.

/\\Y’D\//\D’A\/OTS NaBH,, MeOH ?/*\j/ﬁ\/»\c}/\v@“i‘s
j ——
GJ\J/A HO A
8 8

To asolution of Cpd 8 (905.77 mg, 2.49 mmol, 1 eq) in MeOH (2 mL) was added

NaBHs (103.43 mg, 2.73 mmol, 1.1 eq) in one portion at 25°C under Nz, The mixture was
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stirred at 25°C for 1 h. LCMS showed the reaction was completed The residue was
poured o ice-water (10 mb). The aqueous phase was extracted with ethyl acetate (20
mi}. The combined organic phase was washed with brine (10 mL), dried with anhydrous
NaxS(h, filtered and concentrated to give Cpd 9 (0.3 g. 33% vield) was obtained as white
solid.

IH NMR (ET37412-105-1, 400 MHz, CHLOROFORM-d) 5 2.43 (s, 3H), 2.66 {dd,
J=6.72, 2.57 Hz, 1H), 3.70-3.81 (m, 4H), 4.00-4.23 (m, SH}, 4.63 (s, 2H). 6.85-6.92 (m,
28, 7.28-7.41 (m, 5H}, 7.80 (d, /=8.31 Hz, 2H)

General procedure for prepavation of BCI Pht FT37412-115.

ﬁ:\j/ﬂ\/’\@/\vorrs Phii, DMF @/0\//\.0‘/\/ NPht
B s i
H D\,/"" ra HO N =

8 BO1_Pit

To asolution of Cpd 9 (230 mg, 627.68 umol, 1 eg) in DMF (I mL}was
added (1. 3-dioxoisoindolin-Z-vi}-potassium  {127.89  mg, 69045  umoi, 1.1
2qg} at 0°C under Na. The mixture was stirred at 90 °C for 12 h. LCMS showed the reaction
was completed. The residue was poured into ice-water {2 mwl). The aquecus phase was
extracted with ethyl acetate (5 mL). The combined organic phase was washed with brine
(5 mL}, dried with anhvdrous NaxSQ;, filtered and concentrated to give the residue which
was purified by silica gel chromatography (column height: 250 num, diameter: 100 mm,
100-200 mesh silica gel, Petroleum ether/Ethyl acetate=1/0, ¢/1) to give BC1 _Pht (100 mg,
47% vield) as yellow solid.

1 NMR (ET37412-115-1, 400 MHz, CHLOROFORM-d) § 3.79-3.87 {m. 5H),
3.89-3.95 {m, 2H), 4.03-4.09 (m, 2H), 4.59 (5, 2H). 6.77-6.83 {m, 2H}, 7.22 {(br d, =7.06
Hz, 2H), 7.64-7.74 {m, 2H), 7 78-7.87 (m, 2H)

General procedure for preparation of A48CHT 2-DHP-ET37412-96.

o4
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Fil
s
NN
i « [J\ BOY_DHP
AcT” OH
} O O
) /A\ﬁ DIAD, BPh,, THE t\\]/ g O Kw
i P Iy
-~
RN CF, e
o
Cors A8 ALBCY_2-DHP

To asohution of Core AG {1 g, 2.09 mumol, T eg) and BC1 _DHP (9285 mg, 3.13
mmol, 1.5 eg) in THF (10 mL) was added PPh3 (2.47 g, 9.4 mmol, 4.5 eg) and DEAD (1.9
g. 2.4 mmol, 4.3 eg) at 0°C under N2 The mixture is stirred at 25°C for 12 h The muxture
was added ice-water (20 ml.). The aquecus phase was extracted with ethyl acetate 30 mL).
The combined organic phase was washed with brine (20 mL), dried with anhydrous
Naz804, Gliered and concentrated in vacuum, The residue was purified by Prep-TLC (o
give A4BC1T 2DHP (800 mg, 50% vield) as vellow oil.

LCMS (BSI+): RT = (0.976 min, m/z 779.3 (M+23}".

5-95AB 2min

LO/MS (The colunmm used for chromatography was a Kinetex 3um EVO C18 100A
2 1*30mm . Detection methods are diode array {(DAD) MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
Trfluorcacstic acid wn water, and roobile phase B was 0.02% Tufluoroacetic acid in
HPLC grade acetonitriie. The gradient was 5-95% B in 1.50 min 5% B in 0.61 min 5-95%
B {0.01-0.70min} ,23%B for 0.46min. 95-5% B (1.61 -1.50 min) with a hold at 5% B for
.1 Imin. The flow rate was 1. 5ml/min.

General procedure for preparation of A4BC] 2-FT37412-106.

3 N {CF‘a
N \‘%‘?
A0 //\ﬁ
. .’/\ "ON Py G,A\/,O\Y/\ i P ’jj\?& \ﬁ /0\//-\ e Prely}
PORGe 5 PO
CFy CFy
A4RGE_2-DHP 4801 2
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To a solution of A4BC1 2DHP (800 mg, 1.06 mmol, 1 eg) in MeCOH (10 mL) was
added TsOH (363 mg, 2.11 mumol, 2 eq) in one portion at 25°C under No. The nuxture was
stirred at 23°C for 12 h. TLC showed the reaction was completed. The mixture was
concentrated to give A4BCI 2 (500 mg, 794 pmol, 70% vield) as white oil. The residue
was used to next step without any purtfication.

General procedure for preparvation of A4BCI 2Ty (NUCC-0226263)-KT37442-

164,
OFg CFg

Pss= _—

U A

,»N N 2

TsO, idine :r
Ac(} Py AcQ., \I'[/ \j
( \\//—'\ O,f\ OH DCM ; E//\ ri\ f/ , N /Q\V’/\O /-\\/QTS
o o R A e
CFs
A4BLT_2 A4ABCT_2Ts

To asolution of A4BCI 2 (500 mg, 742 umwol, 1 eq) in DCM (8§ wl) was
added Py (587 mg, 7.43 mumol, 10 eg) and TosCl (1.42 g, 7.43 mmol, 10 eg; in one poriion
at 25°C under N2, The mixture was stirred at 25°C for 12 h. LCMS showed the reaction
was completed. The mixture was added ice-water (10 mL). The agueous phase was
extracted with DCM (20 rol.}. The combined organic phase was washed with brine (20
mi}, dried with anhydrous Na:xSC4, filtered and concentrated to give the residue which
was purified by silica gel chromatography {(column heightt 250 mm, diameter: 100 mm,
106-200 mesh silica gel, Petroleum ether/Ethyl acetate=1/0, (/1) to give A4BCE 2Ts (320
mg, 52% vield) as white solid.

LUMS (BSI+): BT = 0.969 min, m/z 827.2 (M+1)".

3-93AB Zmin

LC/MS (The column used for chromatography was a Kinetex Sum EVO C18 100A
2. 1*¥30mum. Detection methods are diode amray (DAD) MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
Triftuorocacetic acid in water, and mobile phase B was 0.02% Trifluoroacetic acid in

HPLC grade acetonitrile. The gradient was 5-93% B in 1.30 mun .5% B o 0.0 min, 3-
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05% B {0.01-0.70min}, 95%B for 0.46min. 95-5% B (1.61 -1.50 min) with a hold at 5% B
for 0.1 lmin. The flow rate was 1 Srob/mimn.

General procedure for preparation of A4BC1 2Pht-ET37412-117.
CF3

pe=(
N A

“F

BC1_Phi i

ACQ@
DHAD, PPh,, THF N
Ci/ =
F

,/\]/ & //\ﬁfo\/\c}/‘\/NPm
i
ﬁ\ O\/JE\/ ?

v
e
Core A8 A4BC1_2-Pht

3

To asohution of Corg AG (60 mg, 12532 umol, 1 eq), BC1_Pht (64.17 mg, 187.98
pmol, 1.5 eq) in THF (2 mb) was added PPh3 (164.35 mg. 626.60 prmol, 5 eg), DIAD
(109,13 mg, 626.60 pmol, 113.91 pul. 5 eq) i one portion at 0°C under No. The mixture
was stirred at 25°C for 12 h. TLC showed the reaction was completed. The mixture
was added ice~water 5 mL). The aquecus phase was extracted with ethyl acetate (5
mi). The combined organic phase was washed with brine {§ ml), dried with anhydrous
NaxS0q, filtered and concentrated in vacuum to give A4BC1 2Pht (100.5 mg, 99.98%
vield, crude purity) as yellow oil.

General procedure for preparation of A4BCH NHZ-ET37412-128.

OFy CFy
,N""/ N""/
N ,N\:/)
AGO\/\L\ NH,HH HO. /ﬁ
i J |
K/Y*\f’ N T L (/\14? |/:§]/0\/\Q/\/NH2
C!‘,/k:,;:’ OVL4¢’ N N N
CF, OF,
AGBCA_2-Pht ALBCI_NH2

To asolution of A4BC1 2-Phi (400 mg, 498.68 umol, 1 eq) in ELOH (5 ml) was
added MNHNH2 H20 (31205 wmg, 499 mmol, 30296 ul, 80% punty, 10
eq) at 25°C under Na. The mixture was stirred at 23°C for 1 hrs. LCMS showed the
reaction was completed. The mixture was concentrated to give a residue. The residue was

purified by Prep-HPLC (cohumn: Waters Xbridge BEH C18 100¥30mm*10um; mobile
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phase: [water {10mM NHAHCO3)}-ACUNLBY: 50%-75%,8min) to give A4BC1 NH2 (200
mg, 317.47 pmol, 63.66% vield) as white solid.

'H NMR (ET37412-128-1, 400 MHz, CHLOROFORM-d} § 2.96 (br s, 2H}, 3.55-
3.67 (m, 3H), 3.77-3.86 (m, 6H}, 4.07-4.16 (m, 2H), 5.02 (s, 2H), 6.51-6.59 {m, 1H}, 6.57
(s, 1H]), 6.76 (br d, J=8.68 Hz, 1H), 6.88 (br d, J=8.44 Hz, 2H), 7.15 (br d, J=8.44 Hz, 2H),
7.20 ¢br d, /=8.36 Hz, 1H), 7.49-7.34 {m, 1H), 7.56-7.61 (m, 1H), 7.78 (5, 1H)

General procedure jor preparation of A4BCIRI (NUCC-G226301)-ET37412-130.

[u]
Fal
O e
MH
N’ R
R1
O/\©\ -
g DIEA (3 eg), DMSO (6 %),
07 T N, BO°C,12 h

A4BC1 NH;
FiC

N
i
f

S aa< BN
O OJ’\/D\/\N = 0
H
FiC M
Cl

A4BCIR1
To asolution of A4BCT NH2 (100 mg, 148.81 wmol, | 2g) in DMSO (2 mL) was
added DIEA (57.70 mg, 446,42 pumol, 77.76 ub, 3 eg) and R1 (61.65 mg, 22321 umeol,
1.5 eq} at 25°C under No. The muxture was stirred at 60°C for 12 h. LOMS showed the
reaction was completed. The mixture was filtered (o give a residue which was purified by

Prep-HPLC {columm: Phenomenex Gemint-NX Ci8 75¥30mm¥3um; mobile phase:
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[water (0.05%NH3H20+10mM NH4AHCO3)-ACNL B%: 50%-85%, 8min} to give
A4BCIRIL (5 mg, 4% yield) as yellow solid.

'H NMR (ET37412-130-11, 400 MHz, CHLOROFORM-d) § 2.08-2.15 (m, 1H),
2.66-2.98 {m, 3H}, 3.51 {1, /=532 Hz, 2H), 3.80 {1, /=538 Hz, 2H). 3.84 {5, 3H}, 3.86-
389 (m, 2H), 4. 11-4.16 (m, 2H)}, 4.91 (dd, J=12.04, 532 Hz, 1H), 5.02 (s, ZH}, 5.16-5.27
(m, 1H), 5.16-5.27 (m, 1H), 6.57 (s, 1H), 6.78 (d, J=8.56 Hz, 1H}. 6.85-6.90 (m, 2H), 6.93
(d. J=8.56 Hz, 1H), 7.09 (d, J=6.97 Hz, 1H). 7.15 (d, J=8.68 Hz, 2H), 7.21 (4. J=8.56 Hz,
1H), 7.47 (dd, S=8.50, 7.15 Hz, tH), 7.51-7.55 (m, 1H), 7.58-7.62 (m, 1H), 7.78 (d,
J=1 83 Hz, 1H), 8.01 €5, 1H)

LOMS (ESI+) RT = 3.602 roin, /7 886.2 (M+1)"

5 95CD 6min MS1500-220-254-ELSD:

LO/MS({ The gradient was 5%8B m 0.40nun and 5-95% B at 0.40-3.40 min _bold on
05% B for 0.45min, and then 95-5%B in 0.01mn, the flow rate was 0.8 mi/min. Mobile
phase A was H20+10mM NH4HCO3, mobile phase B was Acetonitrile. The column used
for chromatography was a Xbridge CI8 Z.1*50nuwn columm (Sum particles). Detection
methods are diode array (DAD) and evaporative light scattering (ELSD) detection MS
mode was positive elecirosprav ionization MS range was 100-1500.

General procedure for preparation of A4BCIR3 (NUCC-0226276)-ET37412-113.

oH
HN N?
0 H/\WN
bt

o]
R3 2eqg

Oﬁ -
4]
0 T KaCOq (1.2 ech, KI (0.1 eq), MECN (10%), TIFC, 12 h

A4BC1_2Ts

oY
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A4HCRI

To asolution of A4BC1 2Ts (100 mg, 120.89 umol, 1 eg) and R3 (10410 mg,
241.7¢% umol, 2 eg) in MeCN (I mL) was added K2CO3 (3342 mg, 241.78 umol, 2
eqyand KI {2.01 mg, 12.09 pmol, 0.1 eg). The mixture was stirred at 70°C for 12 h.
LCMS showed the reaction was completed. The mixture was filtered and concentrated to
give a residue which was purified by Prep-HPLC (column: Waters Xbridge BEH CI18
100#30mm* 10um;mobile phase: {water(10mM NHAHCO33-ACN|; BY%: 50%-80%, 10min)
to give A4BCIR3 (5 mg, 4% vield) as white sohd.

H NMR (ET37412-113-1, 400 MHz, METHANOL-d4) § 0.99 (s, 9H), 1.95-2.27
{m, ZH}, 2.45 (s, 3H), 2.55-2.82 (m, 2H), 3.39 (br s, 2H), 3.58-3.69 {m, ZH)}, 3.72-3.91 {m,
SH), 4.12 {br d, F=4.16 Hz, 1H), 4.29-4.46 (m, 2H), 4.50-4.66 (m, 4H), 5.01 (br s, 1H),
6.58 (5, 1H), 6.80-6.94 (m, 3H), 7.13-7.19 (m. 2H), 7.23 (d. J=8.56 Hz, 1H), 7.34-7.49 {m.
3H). 7.59 (g, =815 Hz, 2H), 7.74 (s, 1H), 8.85 (s, 1H)

LCMS (BSI+): RT = 2.662 min, in/z 10433 (M+1)".

5 _95AB omin MS1500-220-254-ELSD :

LO/MS{ The gradient was 5%B in 0.40min and 5-95% B at 0.40-3.00 mun , hold
on 93% B for 1.00min, and then 93-3%B in 0.0lmin, the flow rate was 1.0 ml/min.
Mobtle phase A was 0.04% Triffuoroacetic Acid in water, mobile phase B was 0.02%
Trifluorcacetic Acid in acetontirife. The column used for chromatography was a Luna C18
5072 0rmm colummn (Sum particles). Detection methods are diode array (DAD)} and
evaporative light scatiering (ELSD) detection. MS mode was postiive elecirospray
tonization. MS range was 100-1500.

General procedure for preparation of AdBCIR4 (NUCC-0226302)-ET37412-131.
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To asolution of A4BC1 NH2 (100 mg, 158.74 umol, 1 eq) in DMF (2 mL) was
added R4 (79.11 mg, 238.10 umol, 1.5 eg), DIEA {61.55 mg, 476.21 umol, 82.94 ul., 3
eqy and HATU (9053 mg, 23810 pumol, 1.5 eq) at 25°C under No. The reaction was
stirred at 25°C for 12 h. LCMS showed the reaction was completed. The reaction was
filtered to give a residue which was purified by Prep-HPLC {column: Phenomenex
Gemint-NX C18 75%30mm*3um; mobile phase: [water (0.05%NH3H20+10mM
NHAHCO3)-ACN]B%: 40%-75%,8min} to give A4ABCIR4 (9 mg, 6% yield) as white
solid.

M NMR (ET37412-131-91, 400 MHz, CHLOROFORM-d) & 1.94-1.99 (m, 1H),
2.40-2.55 (m, 1H), 2.60-2.72 (m, 2H), 3.49-3.58 (ro, 2H). 3.61-3.69 (m, 2H), 3 76-3.80 (m,
SH), 4.02-4.12 (m, 2H), 4.54 (s, 2H), 4.77 (dd. J=12.59, 5.38 Hz, 1H), 4.91 (. 2H). 5.23
(br s, 1H}, 6.49 {5, 1H), 6.6% {d, /=8.68 Hr, 1H), 6.753-6.81 (m, 2H), 7.05 (dd, /=12.41,
8.62 He, 3H), 7.14 (d, J=8.36 Hz, 1H), 7.42-748 {m, 2H), 7.50-7.34 {m, 1H), 7.57 (br ¢,
J=5326 Hz, 1H), 7.63 (dd, J=8.31, 746 He, TH), 770 (d, /=1 .83 Hz, 1H), 788 (s, 1H)

LOMS (EST+): RT = 3.346 min, m/z 944.1 (M+1)".
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5 953CD 6min MS81500-220-254-ELSD:

LC/MS( The gradient was 5%B m 0.40min and 5-953% B at 0.40-3.40 nun hold on
95% B for 0.45min, and then 95-3%B in 0.01min, the flow rate was 0.8 ml/min. Mobile
phase A was H20+10mM NH4HCO3, mobile phase B was Acetontirile. The column used
for chromatography was a Xbridge CI8 2.1*S0mm cohumn (Sum pasticles). Detection
methods are diode arrav (DAD) and evaporative light scattering (ELSD) detection MS
mode was positive electrospray ionization MS range was 100-1500.

General procedure for preparation of A4BCIRS (NUCC-02262773-E137412-112.

O/‘\_/O\J/\OTS -
KL Og, KI, DMS0, 70°C, 12 h
FsC

ALBCE 3Ts

MBCIRS 0
J;“ﬂ

To asolution of A4BC1 2¥s (100 mg, 120.89 pmol, 1 eg) and RS (12878 mg,
241.7¢% umol, 2 eq) in DMSO (1 mbl} was added K2C03 (33.42 mg, 241.78 umol, 2
egyand KT {2.01 mg, 12.09 pmol, 0.1 eg). The mixtwe was stirred at 70°C fori2 h
LCMS showed the reaction was completed. The mixture was added ice-water {1 ml.). The

aquecus phase was exiracted with ethyl acetate (2ml)  The organic phase was

~d
P
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concentrated in vacuwum 1o give residue which was purified by Prep-HPLC (column
Waters Xbridge BEH C18 100%30mm™® 1 Oum; mobile phase: [water (10mM NH4HCO3)-
ACN]: B%: 33%-85%, 10min} to give AABCIRS (8 mg, 6% yield}) as white solid.

'H NMR (ET37412-112-1, 400 Mz, METHANOL-d4) 6 1.01 (s, OH), 1.20-1.41
(m, 4H), 1.98-2.24 (m, 2H), 2.46 (5, 3H), 3.72-3.86 (m, 5H), 3.95 {(br d, F=12.35 Hz, 4H),
4.14 ¢or s, 2H), 425 (br s, 2H), 4.34-4.44 (m, 1H), 4.46 (br s, 1H), 4.56-4.66 (m, 2H), 4.73
(s, 1H}. 5.01 (s, 2H), 6.58 (s, 1H). 6.85 (br d. J=8.16 Hz, 3H), 6.96-7.09 (m, 2H), 7.15 (br
d, J=7.94 Hz, 2H), 7.23 {br d, J=8.60 Hz, 1H). 7.45 (d, }=7.72 Hz, 1H), 7.533-7.64 {m, ZH},
7.74 (s, TH), R 80 (3, 1H)

LOCMS (ESI+): RT = 3.067 min, mo/z 11453 (M+1)"

5 95AB_ 6min MS1500-220-254-ELSD:

LC/MS( The gradient was 3%B in ¢.40min and 5-95% B at 0.40-3.00 min , hold
on 95% B for 1.00mun, and then 95-5%B in 0.01mun, the flow rate was 1.0 mi/min.
Mobile phase A was 0.04% Trifluoroacetic Acid in water, mobile phase B was 0.02%
Trifluorcacetic Acid in acetonitrile. The column used for chromatography was a Luna €18
502 .0mm column (Sum particles). Detection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection. MS mode was positive elecirospray
ionization MS range was 100-1500.

Synthesis of NUCC-0226258, NUCC-0226259, NUCC-0226260, NUC{C-0226261

CF; 3 CFy
@ Da :%‘L'“{
B HO™ N om Ho/g/ o
ﬁ’ ] )\0 /\1 2 ] /E\\Q
\} CF, NG, K\( “GF,
ci o] o]
7 Core A3 & Core AS
NUCC-0225258 NUCC-0226258 NUCC-0226260 NUCC-0226261

Synthetic Scheme:
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Experimental for largest scale run:
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CF,000Na i
J O Ol > (Y]
0, H
N TFAA, 110°C o™ g CF,

1 2

To a suspension of Compound 1 (10 g, 63.73 mumol, 3.47 ml, 1 e¢) in TFAA (37
mb) was placed m a high pressure tube (100 ml). Sodium trifluoroacetaie (19.67 g,
144 60 mumol, 2.2 eq) was added and the system was capped and stirred at 130 °C for 24 h.
Totally 30 batches were set as parallel reaction. LUMS showed all starting materials
consumed. The reaction was allowed to cool 1o 25 °C and combined and then was diluted
with EtQAc (1 L), The mixture was neutralized by saturated aqueous KoCOs solution until
no more bubbling was observed. The organic layer was separated and the agueous portion
was extracted with EtOAc (3 x 500 mL). The organic layer was washed by brine, dried
over anhydrous NazS04, concentrated to 1/3 volume of EtOAc and the flask was allowed
to stand at 25 °C for 8 hws. Compound 2 (180 g, 793.0 mmaol, 40.0% vyield) was collected
as white solid.

Reaction LCMS:

LCMS method:

LCMS (ESI) nvz=231.1 (M+H) +, RT: 0.806 min.

5 95AB 2mun-220-254-ELSD : LU/MS( The gradient was 5%B m 0.40min and
5-95% B at 0.40-3.00 min , hold on 95% B for 1.00nun, and then 95-5%B m 0.01min, the
flow rate was 1.0 ml/min. Mobile phase A was 0.037% Trfluorcacetic Acid in water,
mobile phase B was 0.0618% Trifluoroacetic Acid iu acetonitrile. The columu used for
chromatography was a Kinetex C18 50*2 lmm colwmnn (Sum particles). Detection
methods are diode array (DAD) and evaporative light scattering (ELSD) detection as well
as positive clectrospray iomzation. MS range was 100-1000.

General procedure for preparation of Compownd 3 - ET32240-1059

0
iy, pyridine /if*\\\\lxjj
2N
CHC! HO o7 CF
ot Y ;

{
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A solution of Compound 2 (180 g, 782.13 mmol, 1 eg}, iodine (794.053 g, 3.13 mol,
G30.20 ml, 4 eg), pyndine (247.47 g, 3.13 mol, 252.52 mL, 4 eg) in chioroform (1 L) was
stirred at 25 °C for 8 h. LOUMS showed the reaction completed. The mixture was poured
into water (500 mL) and triturated with petroleum ether: ethyl acetate {10:1, 860 mb) to
give Compound 3 {210 g, 589.83 mmol, 75.41% vield} as vellowish solid.

Reaction LCMS:

LOMS method:

5 9SAB 2min-220-284-ELSD : LC/MS( The gradient was 5%B in 0.40min and
53-95% B at 0.40-3.00 min , hold on 95% B for 1.00min, and then 95-3%B in 0.01min, the
flow rate was 1.0 mi/mun. Mobile phase A was 0.037% Trifluoroacetic Acid in water,
mohile phase B was 0.018% Trifluoroacetic Acid in acetonitrile. The colunmn used for
chromatography was a Kinetex CI8 502 1mm column (Sum particles). Detection
methods are diode array {DAD) and evaporative light scatlering (ELSD) detection as well
as posttive electrospray ionization. MS range was 100-1000,

'H NMR (400 MHz, METHANOL-d4) 8 ppm 6.79 {5, 1 H) 7.02 {(d. /=882 Hz, 1
H) 7.95 - 7.99 {m, 1 H)

General procedure for preparation of Compound 4 - ET32240-1078

A solution of Cpd 3 {130 g, 365.13 mmol, 1 eg), bromomethylbanzene (74.94 ¢,
438.16 muynol, 52.04 i, 1.2 eg), bromoroethylbenzene (74.94 g, 438,16 mywol, 32.04 mi,
1.2 eg} in acetone {1 L) was added potassium carbonate (10093 g 730.26 munol, 2 eg).
The mixture was stirred at 80°C for 8 h. TLC showed the reaction completed. The mixturs
was powed mnto water {500 mL) and extracted with ethyl acetate (3 x 500 ml). The
organic layer was dried over NazSQOq and concentrated to give crude product, which was
purified by chromatography on silica, eluted with petroleum etherethyl acetate= 10:1 o

5:1 to give desired product Cpd 4 (120 g, 268.96 mmol, 73.66% vield) as yellowish solid.
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'H WMR (400 MHz, CHLOROFORM-d) § ppm 5.27 (s, 2 H) 6.63 (s, 1 H) 6.96 (d,
J=RO3Hx THY7.10-739(m, R HY 740 - 746 (m, 2H) 8.08 (4, /=893 Hz, 1 H)
General procedure for preparation of Compound 5 - ET32240-1083

Gl

N ]
0 Tl
Fac" ™ $'QH

it
™ g POdpafiCly,

EtOHM,OMoluene
8,00y, 80°C

A soluion of Cpd 4 (100 g, 2241 mmol, 1 eg), [4-chloro-3-
{trifluoromethy Dphenyifboronic acid (5.03 g, 22.41 mmol, 1 e¢). cesiurn carbonate (14.61
g, 44 83 mmol, 2 eg) i toluene (2 L) and ethanol (400 ml.} and water (80 ml.) was added
Pd{dppHHiClz {1.64 ¢, 2.24 mmol, 0.1 eg) under N2 atmosphere. The mixture was stirred at
80°C for 8 h. TLC showed the reaction completed. The mixiure was poured info water
{500 mL) and extracted with ethyl acetale (3x500 mL). The organic laver was dried over
NaxSQs and concentrated fo give crude product which was triturated with ethyvi acetate:
petroleum ether {1:10, S00 mL) to give desired product Cpd 5 (93 g, 18.64 mmof, 83.18%
vield) as vellowish solid.

'H NMR (400 MHz, CHLOROFORM-) & ppro 5.26 (5, 2H)Y 6.71 (s, 1 H) 7.27 (4,
JE293Hz ZH)734-741(m 3 H)7.55-7.66(m, 2H) 785 (s, 1 H} 826 (d. /=893 Hz,
1H)

General procedurs for preparation of Compound 6 - ET32240-1131

£
TN
B w
| Ny R
S CH NHNH, P 4
| e E\\I’\o 7 o
P ethanoi i
F

g\
NG,

Cl

s 8§
A suspension of Cpd S (100 g, 20048 mmol, 1 eg) , methythvdrazine (2771 ¢,

601,44 munol, 31.67 ml., 3 eg) in cthanol (300 ml} was bubbled with N2 gas for 10

ek
o]
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mitrutes. The vial was then heated at 80°C for 16 h. LCMS showed ali starting materials
consursed. The resulting muxture was concentrated to give crude residue which was
triturated by toluene to obtain Cpd 6 (75 g, 142.35 mmol, 71.01% vyield) as brown solid.

LOMS (ESHY mz = 527.2 (M+H) +, RT: 1.203 min.

5 95AB 2Zmin-220-254-ELSD 1 LO/MSE The gradient was 5%B in 0.40min and
5-95% B at 0.40-3.00 min | hold on 95% B for 1.00min, and then 95-5%B in 0.01min, the
flow rate was 1.0 rol/min. Mobile phase A was 0.037% Trfluoroacelic Acid in waler,
mobile phase B was 0.018% Trifluoroacetic Acid in aceionitrile. The column used for
chromatography was a Kinetex 18 50*Z.1mm column (Sum particles). Detection
methods are diode array (DAD) and evaporative light scattering (ELSD) detection as well
as positive electrospray iomzation. MS range was 100-1000,

Greneral procedure for preparation of Compound 7 - ET32240-1147

Py T
a \
/\\w/\g/’\v/f
J— i H i (o]
TEA, DOM & | i
= s /&0
Sy er,
i
8 7

A solution of Cpd 6 (42 g, 79.72 mmol, 1 eg) in DCM (500 mL} was added acetyvi
chloride (7.51 g, 95.66 mamol, 6.83 ok, 1.2 eg) and TEA (V.68 g, 93,66 mmol, 1331 mi,
1.2 eq). The mixture was stirred at 25°C for 8 hrs. TLC showed all starting matenals
consumed. Once completion, the mixture was poured into water and exiracted with DCM
(22100mL). The organic layer was dried over NaxSO4, concentrated to give Cpd 7(45 ¢,
79.10 myuol, 99.23% vield) as white solid which was used directly in nexi step.

'H NMR (400 MHz, CHLOROFORM-d) § 1.72-1.81 {m, 3H), 3.75-3.84 (m, 3H).
5.10-5.16 {m, ZH}, 6.45-6.52 {m, 1H), 7.07 {d, }=8.60 Hz, 1H}, 7.21-7.27 (m, 3H), 7.38 {s,
2H), 7.44-7.49 (m. 1H), 7.51-7.57 (m, 1H), 7.72-7.76 {m, 1H)

General procedure jor preparation of Compound Core A6 (NUCC-G226261) -

ET32240-71158
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oFs
,4 A
’\\.§T/j ~n
: \
& B
E N /\O/ //\\Q ]
2 alent}
=2 \T g
S Ner,
Ci
T Cora AS

A solution of Cpd 7 (50 g, 87.89 mmol, 1 eg) in DCM (200 ml) was cooled to 0°C,
BCh (0 M, 17378 mb, 2 ¢g) was added to the muxture dropwise and mainiain the
temperature below (°C. The mixture was stirred at 0°C for 4 hrs. TLC showed all starting
materials consumed. On completion, the mixture was added ice €100 mL} and separate the
organic layer. The aqueous was extracted with BtOAc(3 % 100 mL). The organic layer was
dried over Mg:S0Os and concentrated to give product which was purified by
chromatography on silica, eluted with PE:EA=10:1 1o 1:1 give Cpd A6 (25 g, 52.22 mmol,
59.41% vield) as white solid.

H NMR (400 MHz, CHLOROFORM-d) 5 1.78 (s, 3H), 3.76-3.84 (m, 3H), 5.95 (s,
1H), 6.48-6.53 (m, 1H), 6.96-7.02 (m, 1H),7.23-7.28 (m, 1H), 7.48-7.53 (m, 1), 7.62 (d,
J=8.16 Hz, 1H), 7.70-7.74 (m, 1H)

Synthesis of Target D (NUCC-0226219) and Target E (NUCC-0226223)

O NHBoc
O’Wg’l\ﬁ?/\/\NANHBm
NHBoc
Target B
{MUCC-0228219)
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Target E
{NUCC-0228223)
Synthetic Scheme

Scheme 9: Preparation of Target D

o] MHBoC
=
HO’J\NNANHBDC

MHBoC

1Y HATU , DIEA, DMF

Y

2) KaCD5, MeCOH

MNHBoC

o}
! O
P s o
HO 0" HMA‘NJ“NHBDC

l HNHBoo

Cl

F5C

Target D

Scheme 10: Preparation of BC1 Pht
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a B
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Target E
Chemical Synthesis
Expertmentals for largest scale run:

General procedure for preparation of Target D (NUCC-02262i9)-ET37412-4.
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Fal o] MHB oG
5 HOJJ{S,}/\V"N‘LNHBM
N\ i. RNHBoC
M
/ 1) HATU, DIEA, DMF
AcO O T -
2) K,C O3, MeCH
FL I
Cl
Core A6_1
FaC
N
N O o NHBaoc
/ PN N J\@/\/\ <
HO 0 N7 N “NHBoc
MHBoC
Fal i

Target D

To a mixture of Core A6 1 (55 mg, 97.53 pmol, 1 eg) and {28)-5-[bis (lert-
butoxy carbonylanunojmethyleneamino]-2-(ieri-butoxy carbonviaminolpentanoic acid
(8554 mg, 117.04 ymol, 1.2 eg)in DMF (1 mi) was added HATU (44 50 mg, 117.04
pmol, 1.2 eg) and DIEA (18.91 mg, 14630 umol, 1.5 eq} in one portion . The reaction
was stirred at 25 °C for 12 hr. And then to the reaction nuxture was added K2C0s (50 mg)
and then reaction was stirred at 25°C for 2 h. LCMS showed the reaction was completed.
The reaction was filtered to give the residue which was purified by Prep-HPLC (column;
Phenomenex Gemint-NX C18 75%30mm™ 3um; mobile phase: [water (10mM NHAHCO3)-
ACNY; B%: 65%-93%, 8min} to give Target D (11 mg, 11% yicld) as whute solid.

H NMR (BT37412-4-1, 400 MHz, DMSO-d6) § 0.78-0.87 (m. 2H). 1.02 (br s,
4H), 1.36 {(d, J=12.28 Hz, 19H), 1.45 (s, 12H), 2.77-2.91 (m, 2H), 3.07 {brs, 2H), 3.24 {br
s, 2H). 3.78 €s. 4H), 6.56-6.71 (m, 1H), 6.61-6.68 (m, 1H), 6.61-6.6% (m_ 1H), 6.66 (s, 11},
6.76 (br d, 3=8.23 He, 1H), 7.07 (brs, 1H), 7.64 (br 5, 1H), 7.68-7.79 (m, 2FD), 7.90 (s, 1H),
8.26 (brt, J=5.60 Hz, 1H), 11.48 (brs, 1H)

o]
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LOMS (BSF+): RT = 3.051 min, m/z 978.3 (M+1)".

5 95AB 6min-220-254-ELSD

LC/MS { The gradient was 5% B in 0.40 min and 5-95% B at $.40-3.00 nun, hold
on 95% B for 1.00 min, and then 95-53% B in 0.0Imn, the flow rate was 1.0 mL/min.
Mobile phase A was 0.037% Trifluorcacetic Acid in waler, mobile phase B was $.018%
Trifluoroacetic Acid in acetonitrile. The coluron used for chromatography was a Kinetex
CI8 50%2.1 vum column {5 um particles). Detection methods are diode array (DAD) and
evaporative light scattering {ELSD} detection as well as positive electrospray ionization.
MS range was 100-1000.

General procedure for preparation of Cpd & (NUCC-0226260)-ET37412-.

0}/\3\{/800 N . N 0\{,,»\??1,300
- i
RN NaMH, DMF, 0-258°C Bre N
12 h
] g

To a mixture of Cpd 5 (5 g, 24.97 mmol, T eg) in DMF {60 b)) was added NaH
(1.50 g, 37.46 mmol, 60% purity, 1.3 eg). Alter stirred for 1 b, 1, 5-dibromopentane (6.89
g, 29.96 mmol, 405 mL, 1.2 eg) was added {o the mixture. The reaction was stirred for 12
hoat 25 °C. The residue was poured info ice~water (100 mL). The aqueous phase was
extracted with ethyl acetate (100 ml). The combived organic phase was dried with
anhydrous Na:SOs, filtered and concentrated in vacuum to give the residue which was
purified by silica gel chromatography (cohumn height: 250 mm, diameter: 100 mum, 100-
200 mesh silica gel, Petroleum ether/Elhyl acelate=1/0, /1) io afford Cpd 6 (6 g, 69%
vield) as colorless oil.

1H NMR (ET37412-34-1, 400 MHz, CHLOROFORM-d} 8 1.49 (5, 8H), 1.56-1.65
(m, 4H), 1.77-2.01 (m, 2H), 3.27-3.33 (m, 5H), 3.57-3.73 {m, 2H), 3.96-4.22 (m, 3H)

General procedure for preparation of Cpd 7-ET37412-71.
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\
J‘“ﬂ\
N
Core A6 NN
& /\N,,Bcac: | . E . N N
‘ﬁ/ J - ACQ/ P 0/"\, N \?ﬁ/ W
Sr\\/\\/"’\\\/’N\/ KGOy, DMF, 258°C, ,/i\/N.\
i3k /H = o7 Boc
Fy0 &
& & 7

To a mixture of core A6 {830 mg, 1.73 ramol, 1 eq) and Cpd 6 (1.14 g, 2.60 mmol,
80% purity, 1.5 eg) in DMF (5 mb} was added KoCQOs (359,40 mg, 2.60 mmol. 1.5 eq)in
one portion at 25°C. The reaction was slirred at 25 °C for 12 h. LCMS showed the
reaction was completed. The reaction was poured into water (10 mL) and extracted with
ethyl acetate (20 mL). The organic layer was concentrated to give a residue which was
purified by silica gel chromatography eluted with petroleum ether/ethy] acetate=1:0~0:1 to
give Cpd 7 (400 mg, 31% vield) as colorless oil.

LCMS (EST+) RT == (.948 min, m/z 6913 (M+1)"

5-95AB Zmun

LO/MS (The colunm used for chromatography was a Kinetex 5um EVQ C18 100A
2.1%30mm. Detection methods are diode array (DAD). MS mode was posttive
electrospray onization. MS range was 100-1000. Mobile phase A was 0.04%
Trifluoroacetic acid in water, and mobile phase B was 0.02% Trifluoroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min, 5-
959% B (0.01-0.70min}, 95%B for 0.46min. 95-5% B (1.61 -1.50 min) with ahold at 5% B
for 0.1 imun. The flow rate was 1.5mL/man.

General procedure for preparation of Cpd 8-ET37412-48.

EaC
A
2
N
NN

/I
o J A ro
Ry 0/\/"\,/\,’\4/\ !Qxanea ACO/I 0/\\./’\\/’\N/\E
y N
0)\/ goc i
Fsczy‘
i

7 8

P

To a mixture of Cpd 7 (400 myg, 1 eq} in dioxans (0.5 mL} was added HCl/dioxane

{1 mL). The reaction mixture was stirred at 25°C for 12 h. LCMS showed the reaction was
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completed. The reaction was concentrated o give a residue which was used to next step
without any purtfication 1o give Cpd 8 (330 mug, 91% vield, HCl as yellow o1l

LCMS (ESI+): RT = 0.773 min, m/z 647.7 (M+1)".

5-95AB 2min:

LC/MS (The column used for chromatography was a Kinetex Sum EVO C18 1WA
21%30mm. Detection methods are diode array (DAD). MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
Trifluoroacetic acid in water, and mobile phase B was 0.02% Trflucroacetic acid in
HPLC grade acetomtrile The gradient was 5-95% B in 1 50 min 3% B in 6.0 min, 5-
95% B (0.01-0.700un), 95%5B for 0.46min. 95-5% B (1.61 -1.50 mun) with a hold at 3% B
for 0.11min. The flow rate was 1 Smb/min.

(eneral procedure for preparation of Target E (NUC(C-0226223}-ET37412-52.
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Target E

To a mxture of Cpd 8 {300.21 mg, 549.00 pmol, 1 eg} and Cpd 2 {250 mg, 549.00
pmol, 1 eg)in DCM (S ml) was added triphosgene (407.29 mg, 1.37 amol, 2.5 eg) and
TEA (833.29 mg, 823 mmol, 1.15 mi, 15 eg) i one portion at 25°C. The reaction
mixture was stirred at 25°C for 12 h. After that, to the mixture was added KoCGs (50 mg)
and the reaction was stirred at 25°C for 2 h. LCMS showed the reaction was completed.
The reaction was poured into 1ce water (10 rol.). The mixture was extracted with DCM (20
mk). The organic laver was concentrated to give a residue which was purified by Prep-
HPLC  {(column:  Phenomenex  Gemini-NX 1530™30mm*5um;  mobile  phase:
[water{0. 1% TFAACN] B%: 50%-80%, Onun) to give Target E (0.045 g, 7% vield} as
white solid.

'"H NMR (ET37412-52-P1B, 400 MHz, METHANOL-ds) § 1.17-1.28 (m. 2H),
1.31-1.39 (m, 2HD). 1.45 (d, J=5.95 Hy, 6H), 1.61-1.71 (m, 2H), 2.97 (br s. 2H), 3.02-3.12
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(m. TH), 3.18-3.27 (m. 1H), 3.41-3.53 (m. 1H), 3.56-3.68 (m, 1H), 3.79 (s, 3H), 3.88 (s,
2H), 3.91 (5, 3H), 3.96-4.02 (m, 2H), 4.91 (dd, J=12.24, 6.06 Hz, 1H), 5.98 (d, J=11.03 Hz,
1H), 6.24 (d. J=11.03 Hz, 1H), 6.58 (s, 1H), 6.74-6.84 (m, 3H), 6.99 (d. J=8.38 Hz, 2H),
717 {dd, J=16.21, 8.49 Hz, 4H), 7.26 (dd, J=17.42, 8.60 Hz, 3H), 7.56-7.61 (m, 1H),
7.63-7.70 (m, 28), 7.75 (4. F=1.76 Hiz, 1)

LOMS (ESH+): RT = 2,966 num, m/z 1085.0 (M+1)"

S 95AB 6min MS1500-220-254-ELSD

LO/MS( The gradient was 5%8B in ¢.40min and 5-95% B at $.40-3.00 min , hold
on 95% B for 1.00min, and then 95-5%RB in 0.01Imin, the flow rate was [ 0 mi/min.
Mobile phase A was 0.04% Trifluoroacetic Acid in waler, mobile phase B was 0.02%
Triffuorcacetic Acid in acetontirile. The colunm used for chromatography was a Luna C18
50%2.0mm column (Sum particles). Detection methods are diode array {DAD} and
gvaporative light scattering (ELSD) detection. MS mode was postiive electrospray
wonization. MS range was 100~1500.

Synthesis of RS (NUCC-0226278)

RS
{NUCC-0228278)

Synthetic Scheme

Scheme 11: Preparation of RS (NUCT-0226278)
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M F%{OH (eq) x’f\]
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Experimentals for largest scale run:
General  proceduwre for preparation of  2-hvdroxy-4-(4-methylthiazo}-5-

vibenzonitrile (D2) - ET39710-105

i
\';/}\N
Br. 3.4 (e
FTN-OH KOAC (2 eq)
N A »
N PA{OAC), (0.05 ag)
N DMF, 120°C, 12 h
81%
D1 D2

To a mixture of 4-bromo-2-hydroxy-benzonitrile (1) {120 g, 606.01 mmol) in
DMEF (1 L) were added 4-methyithiazole (180.26 g, 1. 82 mol), KOAc (11895 g, 1.21 mol)
and PA{OAc) (6.80 g, 30.30 munoly at 20°C under N2, The reaction mixture was sturred at
120°C for 12 h. LCMS showed the reaction was completed. The mixiure was cooled to
20°C and filtered over celite. The filtrate was poured nto water (1 L} and extracted with
EA {3 x 1.5 L). The combined organic layer was concentrated under reduced pressure to
give 1 L solution. The solutton was washed with brine (3 » 500 mL), dried over Na:80s,
filtered and the filtrate was concentrated under reduced pressure to give a residue The
residue was triturated by PE/ EA = 100 1 (500 miL) and the solid was collecied by suction
filtration to give 2-hvdroxy-4-(4-methvithiazol-5-viYbenzonitrile (D2} (80 g vield
61.04%) as yellow solid.

'H NMR {400 MHz, DMSO-de) & = 11.32 (s, 1H), 9.07 (s, 1H), 7.70 (4, J = 7.8 Ha,
TH), 7.13(d, J=15Hz 1H), 7.07(dd. J= 1.7, 8.1 Hz, 1 H}, 2.49 (s, 3H)
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General procedure for preparation of 2-{aminomethvl)-3-{4-methvithiazol-3-

yvhphenol (D3} - ET39710-106

N.. -
<¥
& o LAH (25 e

_oH (2.5 e3)

N U THF, 80°C,1 h

\;\N Step-d
55%
D2 03

To a stirred solution of 2-hvdroxy-4-(4-methylthiarol-5-ylibenzoniirile (D2) (80 g,
369.93 pwpol} in THF (1 L) under an atmosphere of nitrogen was added LAH (35,10 g,
924.82 ramol) in several portions at 10°C. The resulting nuxture was heated at S0°C for 1
h. LOMS showed the reaction was completed. The mixture was coolad to 0°C, quenched
by the FO (35 mi, added slowly and drop wise), 15% NaQOH (aq.) (35 mL) and Ha0 (105
mL). The solids precipitated were removed by suction filtration, the filirate was
concentrated under reduced pressure o give 2-{amunomethyl)-S-(d-methylihiacol-3-
yijphenol {D3) (45 g vield 55 22%) as vellow solid.

I NMR (400 MHz, DMSO-de) 8 = 8.80 (s, 1H), 6.84 (d, J=7.3 Hz, 1H), 6.37 (s,
1H), 6.12(dd. J = 1.5, 7.3 Hz, 1H), 3.53 (s. 2H). 2.42 (s, 3H)

General procedure for prepararion of (25 4R)-tert-butyl 4-hydroxy-2-({ 2-hydroxy-
4-{4- methyithiazol-5-yi}benzyl}carbamoyl)pyrrolidine-1-carboxylate (B4} - £ET39710-107
o

Ny 8- J

|
N doon {S) 2 OH
T ~ T

_OH o (1 ea)
o HN
EDCH (1.5 eq), HOBL (1.5 eq) N
DIEA (2 eq), DMF, 20°C, 8.5 h Boo. o

HZN SS\‘.&\N“:}* N"/\

26% L{
OH

D3 D4

To a solution of 2-{aminomethyl}-S-(4-methvlthiazol-S-yDphenol (I33) (45 g,
204.28 wmmol) im DMFE (300 mlL) were added (28.4R)-1-(tert-butoxycarbonviy-4-

hydroxypysrolidine-2- carboxylic acid (47.24g, 204.2% mmol), DIEA (52.80 g, 40855
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mmol}, HOBt (41.40 g, 306.41 mumol) and EDCI {47.57 g, 306.41 mumol) at 0°C under Na.
The mixture was stirred at 20°C for 0.5 h. LCMS showed the reaction was completed. The
reaction mixture was poured info water {300 mL) and stirred for 5 min. The mixture was
extracted with EA (3 x 800 mL}. The combined organic layers were washed with brine (1
L}, dried over Naz80,, filtered and the filirate was concentrated under reduced pressure 1o
give a restdue. The residue was purified by colurn chromatography on silica gel (eluting
with PE/ EA = 20: 1 t¢ O 1} to give (28 4R)-tert-butyl 4-hydroxy-2-((2-hvdroxy-4-(4-
methvithiazol-3-yiibenzyl) carbamovilpyrrohidine-1-carboxylate {D4) {234 g vyield
26.42%;) as yellow solid.

'H NMR (400 MHz, DMSO-de) 3 = 9.92 (s, 1H). 8.96 (s, 1H), 8.54 - 830 {m, [H),
7.27 - 7.15 (m, 1H), 6.91 s, 1H). 6.89 - 6.81 (m. 1H), 4.32 - 4.11 (m, 4H), 3.48 - 3.34 {m,
3H), 2.44 {5, 3HY, 2.13 - 1.98 (m, 1H), 1.93 - 1.81 (m, 1H}, 1.41 (s, 3H}, 1.26 - 1.20 (m,
6H)

General procedure for preparation of (285,4R)-4-hydroxy-N-(2-hvdroxy-4-(4-

methyithiazo 1-3-vi)benzvljpyrrolidine-2-carboxamide hydrochioride (D5 - ET38710-112

e
M,GH S,K///\,QH

ll i
j
AN HClgioxane (4 M) N
O
20°C,05h N
: Stap-d ¥
BQC\??E 89% MOl Hr}‘/
L
OH OH
B Ds

A mixture of (28 4R)-tert-butyl 4-hydroxy-2-((2-hvdroxy-4-(4-methylthiazol-3-
yhbenzyvl) carbamovipyrrolidine-1-carboxylate (D4) (234 g

=2

5398 mmol) in
HCVdioxane (250 mL, 4 M} was stirred at 20°C for 0.5 h. LCMS showed the reaction was
completed. The nuxture was concenrtated under reduced pressure to give (25,4R)-4-
hydroxy-N-{2-hydroxy-4-(4-methylthiazol-3-yhbenzyi}pyrrolidine-2-carboxamide
hydrochioride {D3) (17.80 g, yield 89.16%, HCI salt} as white solid

a1
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'H NMR {400 MHz, DMSO-de) 6 = 10.17 - 9.86 (m, 2H), 9.05 - .96 (m, ZH), 8.66
(brd. J=19Hz 1H), 7.20(d, J=T76Hz, 1H),7.02(d. J=14Hz, [H), 691 (dd. /=14,
7.6 Hz, 1H), 4.44 (br s, 1H). 441 - 4.34 (m, TH), 4.31 {1, /= 5.5 Hz, 2H). 3.40 - 3.28 (m,
1H), 3.15-3.03 (m, 1H), 2.46 (s, 3H), 2.37 - 2.27 {m, 1H}, 1.96- 1.&7 (m, 1H)

General procedure for preparation of tert-butvl ((S)-1-{{28 4Rj-4-hvdroxy-2-((2-
fydroxy-4-{4-methylthiazol-3-v)benzyl)car bamoyvi) pyrvolidin-{ -yI)-3, 3-dimethyl-1-
oxobutan-2-ylcarbamate (D6} - ET39710-113

To a solution of (284R)}-4-hydroxy-N-(Z2-hvdroxy-4-{(4-methvithiazol-5-
yhbenzyhpyrroliding -2-carboxamide hyvdrochlonde (D38) (16 g, 4326 mmol) in DMF
{160 mi} were added (28)-2-(tert-butoxycarbouylaming-3,3-dimethyl-butanoic  acid
{10.01 g, 43.26 mmol), DIEA (116,77 g, 12978 mumol} and HATU (19.74 g, 51.91 mumol}
at 0°C. The mixture was stirred at 20°C for 1 h. LCMS showed the reaction was
completed. The mixture was poured into ice-water (100 mL) and stirred for 3 min. The
mixture was extracied with EA (3 » 150 mL}.

The combined organic layers were washed with brine (300 mL), dried over Na:50s,
filtered and the filirate was concentrated under reduced pressure {o give a residue. The
residue was purified by column chromatography on silica gel {eluting with PE/ EA =50: 1
to 0: 1} to give tert-butyl ({(8)-1-((Z8,4R}-4-hydroxy-2-{(2-hvdroxy-4-(4-methylttuazol-5-
vi)benzyljcarbamoyl)pyrrolidin-1-y1}-3,3-dimethyl-i-oxobutan-2-ylcarbamate {B6) (12.1
g, vield 51.17%} as veliow solid.

'H NMR (400 MHz MeOD-ds) 6 = 8.85 (s, 1H). 874 (dd, J = 1 4, 4.3 Hz, 1H),
843 {dd, /=12 83 Hz, IH) 752(d J=48 86Hz 1H). 736(d, J=81Hz IH),
6.92 - 6.87 (m, 2H), 4.60 {s, 1H), 450 (br s, 1H}, 4.45 - 432 (m, 2H), 429 (s, 1H)}, 3.91 -
3.76 (m, 2H), 2.49 - 2.47 (m, 3H), 2.25 - 2.06 (m, 2H), 1.48 ~ 1.42 {m, 98}, 1.00 (s, 9H)

General procedure for preparation of (285 4R)-1-f{25)-2-~amino-3, 3-dimethyi-
butanoyt | ~4-hydroxy-N-{ | 2-fydroxy-d-id-methyithiazol-3-vi) phenyl fmethyl fpyrrolidine -2~

carboxamide (B7y - ET39710-115

)
]
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HGidioxane (4 M)

Bt
20°C, 20 min a O HN\E,;O
Dtep-8 HN,, /\ /:“
84% F;f
S,
[0l
D8 or

A wmixtwre  of  tert-butyl  ((S):1-((28,4R)-4-hydroxy-2~{(2-hydroxy-4-(4-
methylthiazol-5-v1) benzvhcarbamoyDpyrrolidin-1-y1)-3,3-dimethy -1 -oxobutan-2-
viycarbamate (D6) (12 g, 21.95 mmol) in HCVdioxane (120 ml, 4 M) was stirred at 20°C
for 20 min. LCMS showed the reaction was completed The mixture was concenrtated
wonder reduced pressure o give {284R)-1-[(28)-Z-amino-3,3~dimethyvi~butanovij-4-
bydroxy-N-{{2-hydroxy-4-(4-methyithiazol-3-vUpheny methy Hpyrrohidine-2-
carboxanide (D7) (9.93 g, vield 93.84%, H{I salt) as white solid.

Y NMR (400 MHz, DMSO-de} 5 = 9.05 (s, 1H), 863 (. J = 6.1 Hz, 1H), £15 {br
d, J=39Hz 3H), 732(d, J=78Hz, 1H), 698 {(d, /=20, 1H), 581 (dd, /=20,78
Hz, 1H), 4.57 (L J =83 He, 1H). 4.37 (brs, 1H), 4.33 - 4 23 (m. 1H), 4.20 - 4.10 (m. 1H),
390¢brd, J=49Hz, 1H),377(brd, J=108Hz 1H) 364-351 (m, 1H), 212 ¢(brdd, J
=738 12.7Hz, 1H), 1.91 (5, 1H), 1.59 (5, 4H), 1.01 {5, OH)

General procedure Jfor preparation of (28 4R}-1-((5)-2-( -
Jluorocyelopropanecarboxamido) -3, 3-dimethyibutanoyl)-4-fydroxy-N-{ 2-hydroxy-4-(4-

methylthiazol-5-yiibenzylpyrrolidine-2-carboxamide (NUCC-0226278) - ET39710-118

PCT/US2023/071380
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{NUCC 82238278}

To a solution of 1-fluorocyclopropanecarboxylic acid (861.90 mg, 8.28 mmol) n
DMF (40 mb) were added (28,4R}-1-((8)-2Z-amino-3,3~dimethyibutanoy -4-hydroxy-N-
(2-hydroxy-4-  (d-methvithiazol-5-yDibensyhpyrrolidine-2-carboxamude  hvdrochloride
(D7) (4 g, 828 mmoly, HOBt (1.68 g, 1242 mmol), DIEA (321 g 24.84 mmol) and
EDCY (1.93 g, 1242 mmol) at 0°C. The mixture was stirred at 20°C for 1 h. LCMS
showed the reaction was completed. The reaction mixture was powred into water (40 mL)
and stirred for 5 min. The mixture was extracted with EA (3 x 50 mL). The combined
organic lavers were washed with brine (100 ml), dried over Naz8QOs, filtered and the
filtrate was concentrated under reduced presswre to give a residue. The residue was
purified by prep-HPLC (HCI condition) to give RS (0.9 g, vield 20.40%) as white solid.

LOMS (ESHY: m/z = 533.0 (M+H) ", RT: 0.832 min.

I NMR (400 MHz DMSO-de) 8 =997 - 971 (m. 1H), 9.09 - §94 (m, 1H), £.66
- 8.45 (m, 1H), 7.36 - 7.23 (m, 2H), 7.01 - 6.87 (m, 1H). 6.87 - 6.80 (m, 1H), 470 - 4.43
(m, 6H). 4.32 - 4.03 (m, 3H), 3.69 - 3.56 (m, 2H), 2.13 - 2.03 (m, 1H), 1.96 - 1.87 (m, 1H),
1.44 - 130 (m, 2H), 1.27 - 117 (m, 2H), 1.01 - 0.39 (m, 9H)

Prep-HPLC method:

Instrument: Shimadzu LC-8A preparative HPLC

Column: Phenomenex hwa C18 250*50mm™* 10 um

Mobile phase: A for HpO = (0.04%HCE and B for CHCN

Gradient: B from 25% t0 45% 1n 20min

Flow rate: 80mL/min

Wavelength: 220&254nm

PCT/US2023/071380
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SFC method:

Columm: Chiralpak AI3-3, 50 x 4.6muu 1., 3urn
Mobile phase: A: COx B: EtOH (0.1% IPAm, v/v)
Gradient:

Time A% B%

ERE

K=
LA
A

0.2 95 5

iz 0 50

22 50 0
26 95 3
ig 95 5

Flow rate: 3.4mL/min

Coluwmn temp.35°C

ABPR: 1800 pst

Synthesis of A04BOICHIDOT (NUCC-0226545)

oF;
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{NUCC-0228545)

Synthetic Scheme

Scheme 12: Preparation of AG4BOICOIDOT (NUCC-0226545)
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Chemical Synthesis

LCMS methods:

Method 1: 5 95AB 2min

LO/MS (The colurmn used for chromatography was a Chromolith RP-18e 25-2mm.
Detection methods are diode array (DAD). MS mode was positive electrospray iomzation,
MS range was 100-1000. Mobile phase A was 0.04% wrifluoroacetic acid in water, and
mobile phase B was 0.02% trifluorcacetic acid in HPLC grade acetominle. The gradient
was 3-95% B in 1.50 min. 5% B in 0.01 min, 5-95% B (0.01-0.70min}, 95-100% B (0.70 -
1.15 nun). 5% B in 1.16 mun with a hold at 3% B for 0.34min. The flow rate was 1.5
mb./min.

Method 2: 50_100 CI»_6 min-220-254-ELSD

)
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LC/MS (The gradient was 50% B in 0.40min and 30-100% B at 0.40-3.40 min,
hold on 100% B for 0.45min, and then 100-50% B mn 0.0lmin, the flow rate was 0.8
mil/min. Mobile phase A was HO + 10mM NHsHCOs, mobile phase B was acetonitrile.
The colummn used for chromatography was a Xbridge Shield RP1§ 2.1*50mm column
(Sum particles). Detection methods are diode array {DAD} and evaporative light scaitering
(ELSD) detection as well as positive electrospray iomzation. MS range was 100-1000.
Experimentals for largest scale run:

General procedure for preparation of Compound 2-1742365-46.

F FE O
E N AcCl ,{J\\/{K
AICH {2
O/L/ o Cly a” ™ g
f | | I
1 2

To asolution of AICH (512 ¢ 38 42 mmol, 2,10 mL, 1.2 eg) in DCM (30 mL) was
added acetyl chloride (3.77 g, 48.03 muuol, 3.43 ml., 1.5 eg) dropwise at 5-10°C, the
reaction was stirred at 3°C for 15 mins, then Compound 1 (5 g, 32.02 nmwmol, 1 eg) was
added dropwise at 0-10°C and the reaction was stirred at 20°C for 6 hys. TLC (petroleum
sther/ethy] acetate = 3/1) showed the starting material was consumed and two new peaks
were generated. The reaction was poured into 200 ml. of ice-water. The aqueous layer is
extracted with dichloromethane (2 » 100 mL}. The combined organic phases are washed
with water (100 mL), dried over sodium sulfaie and concentrated wnder reduced pressure
to give the crude product. The crude product was purified by column chromatography on
silica gel (eluted with petroleum ether/ethyt acetate = SO/1 to 10/1) to give Compound 2
(4.5 g, vield 67.37%}) as a colorless oil.

'H NMR (ET42365-46-P1 A, 400 MHz, CHLOROFORM-d) 6 2.52 (d, J=1.63 Hz,
3H), 3.82 (s, 3H), 3.84 (s, 3H), 6.22-6.28 (m, ZH)

YE NMR (FT42365-46-P1A, 400 MHz, CHLOROFORM-d) 5 -112.015

General procedure for preparation of Compound 3-ET42365-68.

o7
b
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To a solution of Compound 2 (4 g, 20.18 mmol, 1 g} in DCM {80 mL} was added
BBr: (2022 g, 80.73 mmol, 7.78 mL, 4 ¢q) dropwise at -30°C, the reaction was stirred at
20°C for 24 hrs. LCMS showed the starting material was consumed and a new peak with
desired product Ms was detected. The reaction was poured into 100 mL of ice-water. The
agueocus laver is extracted with dichloromethane (2 » 50 mlL). The combined organic
phases are washed with brine (30 mbL), dried over Na:SOq, filtered and concentrated under
reduced pressure to give crude product. The crude product was purified by column
chromatography on silica gel {cluted with petroleum ether/ethyl acetate = 30/1 {0 10/1) to
give Compound 3 (2.3 g, vield 63.63%) as a white solid.

"H NMR (ET42365-68-P1H. 400 MHz, DMSO-d6) & 2.53 (d, ./=6.80 Hz. 3H),
6.11{d, /219 Hr, 1H}, 6.19(dd, /=14.03, 2.19 Hz, 1H), 11.06 (s, 1H), 13.05 (5. 1H}

(General procedure for preparation of Compound 4 ~- ET43388-7.

Eooo
’ CRLCONa
®
TFAA
HO N aH
3 4

A suspension of Compound 3 (2 g 11.76 nunol, T eg) in TFAA (20 b} was
placed in a high pressure tube (30 mbL). Sodiwm trifluorcacetate (3.52 g, 25.86 mumol, 2.2
eq) was added and the system was capped and stirred at 130°C for 24 hrs. LCMS showed
all starting material was consumed. The reaction was cooled to 25°C and newtralized by
saturated aqueous K2COs solution untd no more bubbling was observed. The organic layer
was separated and the aqueous portion was extracted with ethyl acetate {3 x 150 mL}). The
combined organic layers were washed with brine (1060 mL), dried over anhydrous Na:804,
and concentrated under reduced pressure. The crude product was purified by columm
chromatography on silica, eluted with peiroleum ether/ethyl acetate = 50/1 10 5/1 to give
Compound 4 {0.48 g, vield 10.5%}) as a light yellow solid.

LOMS (BSI+): RT: 0.773 min, w/z = 249.0 (MH)"
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5-95A8 Zmin: LC/MS (The column used for chromatography was a Chromolith
RP-18¢ 25-2mm. Detection methods are diode array (DAD) MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
triftuoroacetic acid in water, and mobile phase B was 0.02% triftuoroacetic acid in HPLC
grade acetonitrile. The gradient was 5-95% B in 1.50 min. 5% B in 0.01 mun, 5-95% B
{0.01-0.70man), 95-100% B (0.70 ~-1.15 nun), 5% B v 1.16 min with a bold at 5% B for
0.34min. The flow rate was 1.5 mL/min.

General procedure for preparation of Compound 6 - ET43588-20.

F O
/k\/[K {5, pyridine
?\ e — L
i i CHO
HO” o7 eE, ?
4 ]

To a solution of Compound 4 (0.43 g, 1.73 mmol, 1 eg) in CHCE (9 mL) were
added L (1.76 g, 6.93 mmol, 4 eg} and pynidine (548.31 mg, 6.93 mmol, 55950 pL. 4
eqy at 25°C. The reaction was stirred for 2 hrs at 25°C. LCMS showed the reaction was
completed. The reaction muxture was poured into water 20 ml) and extracted with ethyl
acetate {3 X 20 mL). The combined organic layers were washed with brine (20 mL), dred
over NaaSOa, filtered and the filtrate was concentrated under reduced pressure. The crude
product was purified by column chromatography on silica, eluted with petrolewn
ether/ethyl acetate = 1W/1 io 2/1 to give Compound 6 {0.38 g, vield 45.5%) as a brown
solid.

IH NMR (ET43588-20-P1H, 400MHz, MeOD) § 6.72-6.80 (m, 2 H)

General procedure for preparation of Compound 7 - ET43588-21.

Fooo /@/\& F 0
[¢] N E S “\1
B ) |
O | S g N er
HO™ 07 NCE,  KoCOs DMF ij/\ﬁ 07 CF,
T '

8 7

A solution of Compound 6 (0.38 g, 1.02 mmol} in DMF (3.5 mL) was added 1-

{bromomethyl}-4-chloro-benzene (230.51 mg, 1.22 mmol} and KoCOs (28083 mg, 2.03

99



WO 2024/026512 PCT/US2023/071380

mmol, 2 eq) at 25°C. The reaction mixture was stirred and heated at 80°C for 2 hrs. LCMS
showed the reaction was completed. After cooling to room temperature, the mixture was
powred into water (20 mL) and extracted with ethyl acetate (3 » 20 mL}). The combined
organic layers were dried over Na:SOs and concentrated under reduced pressure. The
crude product was puwrified by column chromatography on silica, eluted with petroleum
cther/ethy] acetate = 5/1 10 3/1 to give Compound 7 (0.5 g, yicld 80.0%} as a brown sohd.

H NMR (ET43588-20-P1H, 400MHz, (DO 6525 (. 2 H) 6.66 (s, THY 6.77 (d.
S=I2 1T He, 1 HY 7.39 - 7.48 (m, 4 H),

General procedure for preparation of Compound & - FT433588-38.

The reactions were conducted in parallel but combined for pur[ﬁcmian

G, P

F 0 i
e B’Q L
e Xy ; SH /jf\
i i
Lol

o/\r o7 “CF, Pd(dppf}Ciz,
i EtOH/H,O/Toluene
NazCG3 : CFs

i

To a solution of Compound 7 {0.28 g, 748.61 pmol) in toluene (67.2 mL), sthanol
{13.44 wL} and water (2.688 mL) were added [4-chloro-3-(influoromethyDphenyliiboromc
acid (167 97 mg, 748.61 pmol), NaxC (s (487 82 mg, 1.50 mumoly and Pd{dppHCL (54.78
mg, 74.86 umol} at 25°C under Nz atmosphere. The reaction mixture was stirred and
heated at 80°C for 2 hrs under Nz atmosphere. LCMS showed the reaction was completed.
Additional two reactions were set up as described above and cornbined for purification.
The reaction mixtures were pourad into water (30 mL) and exiracted with ethyl acetate (3
x 30 mL). The combined organic layers were dried over NaxSOy, filtered and concentrated
under reduced pressure. The crude product was by re-crystallization from ethyl
acetate/petroleum ether (10/1, 3 mL} to give Compound 8 (0.21 g vield 26.7%} as a
brown solid.

'H NMR (ET43588-38-PH1, 400MHz, CDCh) & ppm 515 (5, 2 H) 663 (3, 1 H)
689 {d, /~12.13 Hz, 1 H) 719 (d, J=8.38 Hz, 2 H) 7.35 {d, J=8.50 Hz, 2 H) 7.51 {dd,
J=8.3%, 188 Hz. 1 H) 7.61 (d, /=8.25 Hz, 1 H) 7.77 (4, J=1.88 Hz, 1 H).

100
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General procedure for preparation of AO4BOICOIDG] - ET43588-57.

E 0 Eop
i il | A
1 N
/\\}V/\ A
i H i 1
@/\0,’\{/\0/\“3 MeNHNH, o \o/g/\’i[ma \
A — oS
© “ G~ fﬁ\
H CF
! N 5 CFy
& ]
ot
8 AD4BSICHDOT
(NUCC-0228545)

To a suspenston of Compound & (0.16 g, 250.26 pmol) in ethanol (1.6 mL) was
added and CHaNHNH: {200.59 mg, 1.74 nunol, 229.24 ul, 40% purity} at 25°C. Then the
reaction mixture was stirred and heated at 80°C for 4 hrs. LCMS showed the reaction was
complete. The reaction mixture was concenirated under reduced pressure. The residue was
purified by prep-HPLC 1o give AG4BOICOIDOT (17.7 mg, vield 10.5%) as a white sohd.

UH NMR (ET43588-57-P1H1, 400MHz, CDCH) 8 3.85 (s, 3 H) 5.04 {5, 2 H) 5.27
(s, 1 H} 6.53 (d, J=11.21 Hz, 1 H) 6.65 (s, 1 H) 7.17 (d. }=8.23 Hz, 2 H) 7.34 (d. }=8.34
Hy, 2HY 748 - 755 (m, T HY 7.57-7.64 {m, T H} 7.77 (s, 1 H)\

Preparative HPLC method:

Instrument: Gilson 281 semi-preparative HPLLC system

Mobile phase: A: 10 mM NHHCOs in HoO; B: CAN

Column Waters Xbridge BEH C18 100 * 25 mym * S um

Flow rate: 25 mb/moin

Monitor wavelength: 220 & 254 nm

Time B%
0.0 78

10,0 98

0l o8

162109

122 10¢
113 78
135 78
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LOMS (BSE+): RT: 2919 min, nv/z = 579.1 (M+H)".

50 100 CD 6 min-220-254-ELSD

LC/MS (The gradient was 50% B in 0.40min and 50-100% B at 0.40-3.40 min,
hold on 100% B for 0.45min, and then 100-50% B in 0.01min, the flow rate was 0.8
mil/min. Mobile phase A was F2O + 10mM NHMHCO:, mobile phase B was acetonitrile,
The colunmn used for chromatography was a Xbridge Shield RPIS 2.1*50nun colunm
{5um particles). Detection methods are diode arrav {DAD) and evaporative light scattering
{ELSD} detection as well as postiive electrospray iontzation. MS range was 100-1000.

Synthesis of NUCC-0226530 (ET42365-98-1), NUCC-(1226528 (HT42365-86-1)
and NUCC-0226520 (ET42365-63-1}

CF, CF; CFy
<, ~
R Al
o /J‘!\ M o AN /{f N
be G NS ¢ G ENNE &
! i \
\r? " on NN oH RN N o
i i
b
NCF, NN, \f CF;
i &t cl
AD2BOICOSDOT AD2BOICO4D01 AB1BO1C04D0
NLICC-D226530 NUCC-0226528 NUGC-0228520

Scheme 13: Preparation of A0ZBOICO9DOL (NUCC-0226530)
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Scheme 14: Preparation of A02B01C04D0O1 (NUCC-0226528)
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Scheme 3: Preparation of AGIBOICO4D01 (NUCC-0226520}

&

AGIBOICH4D01
RUCC-0228520

Chemical Synthesis

5-D5AB 2min: LO/MS (The coluron used for chromatography was a Agilent
Poroshell SB-C18 3.0%°30 mm, 2.7 um. Detection methods are diode array (DAD). MS
mode was positive electrospray ionization. MS range was 100-1000. Mobile phase A was
{3.04% triftuoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 nan, 5-
23% B {0.01-0.70 nunj, 95% B (0.70-1.16 man), 95-5% B (1.16-1.50 min}. The flow rate
was 1.5 mL/min.

SO_100CD _6min-220-254-ELSD: LO/MS (The gradient was 50% B in .40 min
and 50~-100% B at 0.40-3.40 nun, hold on 100% B for 0.43 nun, and then 100-50% B mn
(.01 min, the flow rate was 0.8 ml/min. Mobile phase A was HoO+10mM NH:HCO;,
mobile phase B was Acetonttrile. The column used for chromatography was a Xbiidge
CI8 2.1*50ram colunm (Sum particles). Detection methods are diode array (BAD) and
evaporative light scattering (ELSD) detection. MS mode was positive electrospray
tonization. M8 range was 104-1000.

S 95CD 6min-220-254-ELSD: LC/MS (The gradient was 5% B in 0.40 min and
5-95% B at 0.40-3.40 nun, hold on 95% B for .45 nun, and then 953-3% B in 0.01 min,
the flow rate was 0.8 mi/min. Mobile phase A was H20+10mM NH¢HCQO;, mobile phase
B was acetonitrile. The column used for chromatography was a Xbridge €18 2.1*50mm
cohimn (Sum particles). Detection methods are diode array (DAD) detection. MS mode
was positive electrospray ionization. MS range was 100-1000,

Fxperimentals jor largest scale run:
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General procedure for preparation of Compound 2-ET42363-29.

o o
5 THO
B )\[ e ® l\!
- i Py i
HO™ 0T G, T g™ o,
1 2

To a sohwtion of Compound 1 (10 g, 43.45 mmol, 1 eg) and pyridine {1375 g,
173.81 mmol, 14.03 b, 4 e¢g) in DCM (150 mL) was added THO (1839 g, 65.18 mmol,
10.73 mL, 1.3 eq) dropwise at (°C, the reaction was stirred at 20°C for 12 hus. LCMS
showed the starting material was consumed and a new peak with desired product Ms was
detected. The reaction was diluted with water (300 mL) and extracted with DCM (3 x 100
mbL). The organic layer was separated and the combined crganic layer was washed with
brine {150 mL), dried over Na:S504, filtered and concentrated under reduced pressure to
crude product. The crude product was purnified by colump chromatography on silica gel
{eluted with petroleum ether/ethy] acetate = S0/1 1o 10/1) to give Compound 2 (12 g, vield
72.43%;) as a white solid.

H NMR (ET42365-20-P1A, 400 MHz, CHLOROFORM-d) § 6.79 (s, 1H), 7.42
(dd, /=888, 225 Hz, 1H), 7.56 (d, J=2.25 He, 1H), 8.34 {d, /=888 Hz, 1H)

General procedure for preparation of Compownd 3-ET42365-43.

NH,

0 ~row O %
. (? - # /i,z\vf ]\
TR oo
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N
3 “\j H
P
2 3

To a solution of Compound 2 {12 g, 33.13 mmol, 1 eg), 2003 {21.59 g, 66.26

mmol, 2 eqy and diphenvimethanamine (811 g, 4970 mmol, 8 39 wmi., 1.5 eg} in THF
{300 mL) was added PA(OACc): {743.81 mg, 331 mmol, 0.1 eq) and BINAP (413 g, 6.63
mmol, 0.2 eg) under nitrogen, the reaction was stirred at 60°C for 12 hrs. LUMS showed
the starting material was consumed and a new peak with desired product Ms was detected.
The reaction was filtersd and the filtrate was concentrated to give the crude product. The

crade product was punfied by coluran chromatography on silica gel (eluted with
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petroleum ether/ethy] acetate = 50/1 to 5/1} to give Compound 3 (13 g, vield 794%} as a
vellow solid.

LCMS (ESI+): RT = 0.827 min, m/z 396.2 (M+H)".

5-95AB 2min: LC/MS (The column used for chromatography was a Agilent
Poroshell SB-C18 3.0%30 mm, 2.7 um. Detection methods are diode array (DAD). MS
mode was posiltve clectrospray iomzation. MS range was 100-1000. Mobile phase A was
0.04% trifluoroacetic acid in water, and mobile phase B was 0.02% tifluorcacetic acid in
HPLC grade acetontinife. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min,
95% B (0.01-0.70 min), 95% B (0.70-1 16 min), 95-5% B {1.16-1 30 min} The flow rate
was L5 mL/mun.

General proceczim'e for preparation of compound 4-E142365-49.

Q 1, = X

i i H

S
3 4

To a solution of Compound 3 (13 g, 26.30 mmol, 80% purity, 1 eg) in BMF (150
ml) was added NBS (562 g, 31.57 mumol, 1.2 eg) in portions at 0°C, the reaction was
stirred at 25°C for 16 hrs. LCMS showed the starting material was consumed and a new
peak with desired product Ms was detected. The reaction was diluted with water (300 mL)
and extracted with ethyl acetate (3 »# 150 ml}. The organic layer was separated and the
combined organic laver was washed with brine (200 mbL), dried over NaxSQs, filtered and
concentrated under reduced pressure 1o crude product. The crude product was purified by
cotumn chromatography on silica gel (eluted with petroleum ether/ethyl acetate = 60/1 to
10/1) 1o give Compound 4 (9 g, vield 68.54%;) as a yellow solid.

'H NMR (ET42365-49-P1A. 400 MHz, CHLOROFORM-d) 8 5.70 (br 4, J=5.04
Hz, 1H), S.77 {d, J=5.48 Hz, 1H)}, 6.60-6.66 {m, 2H), 7.29-7.43 (m, 10H), 7.88 {d, /=299
Fz, 1H)

General procedure for preparation of compouind 5-ET42365-63,
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To a solution of Compound 4 (1 g, 2.11 mwmol, 1 eg), [4-fFuoro-3-(influoromethyl)

~phenyilboronic acid (613.75 mg, 2.95 mmol, 1.4 eq) and NaxCO; (446.96 mg, 4.22 mmol,

2 eg) in a mixture solution of toluene (20 mL), EtOH (5 mL) and HzO (3.2 mL) was added

e

PA(dppDCh.CH2CL (172,19 mg, 21085 umol, 0.1 eg) under nitro

n, the reaction was

stirrad at 100°C for 40 hrs. LCMS showed the starting material was consumed and a new

peak with desired Ms was detected. The reaction was filtered and the filirate was

concentrated io give the crude product. The crude product was purified by column

chromatography on silica gel {eluted with petroleum ether/ethyl acetate = 5¢/1 o 10/1) to

give Compound 5 {1.5 g, vield 37.19%) as a white solid.

LCMS (BSI+): RT = 0.943 min, m/z 574.3 (M+H)"

5-05AB 2min: LC/MS (The column used for chromatography was a Agilent

Poroshell SB-CI8 3.0%30 rom, 2.7 um. Detection methods are diode array (DAD). MS

mode was positive electrospray ionization. MS range was 100-1000. Mobile phase A was

~

0.04% tnfluoroacetic acid in water, and mobile phase B was 0.02% trifluoroacetic acid in

HPLC grade acetomirile The gradient was 5-95% B in 1 50 min 5% B in 6.0 min, 5-

95% B {0.01-0.70 min}, 95% B {0.70-1.16 min), 95-5% B {1.16-1.30 min). The flow rate

was 1.5 mL/nun.

General procedure for preparation of compound 6-ET42363-70.
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To a solution of Compound 5 (1.5 g, 2.61 mmol, 1 eg) in EtOH (30 mL) was added
CHENHNH: (4.04 g, 35.08 numol, 4.62 mb, 40% purity, 13.42 eg), the reaction was stirred
at 80°C for 12 hrs. LCMS showed the starting material was consumed and a new peak
with desired product Ms was detected. The reaction was concenirated to give crude
product. The crude product was purified by column chromatography on silica gel {eluted
with petroleum ether/ethyl acetate = 60/1 to 6/1) to give Compound 6 (1 g, yvield 57.2%) as
ayellow solid.

LOMS (BSE): RT = 0.943 min, n/z 602.3 (M+H)".

S-95AB Zmin: LO/MSE (The column used for chromatography was a Agilent
Poroshell SB-C18 3.0%30 mm, 2.7 um. Detection methods are diode array (DAD). MS
mode was positive electrospray lonization. MS range was 100-1000. Mobile phase A was
{0.04% triftuoroacetic acid in water, and mobile phase B was 0.02% trifluoroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 mun, §-
93% B (0.01-0.70 nunj, 95% B (0.70-1.16 nun), 95-3% B (1.16-1.50 man}. The {low rate
was 1.5 mL/min.

General procedure jor preparation of AQIBOICO4D0I-ET42365-75.

GFy CFy
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g N Ner
<t G
& ACIBO1CO4DET

To a sohution of Compound 6 (0.5 g, §30.61 wmol, 1 eg) m MeOH (10 mL} was
added con. HC1 (2.52 g, 24.92 mmaol, 36% purily, 30 2¢), the reaction was stirred at 80°C
for 12 hrs. LCMS showed about 18% of the starting material was remaining and a new
peak with desired product Ms was detected The reaction was concentrated {0 give crude
product. The crude product was purified by chromatography on silica gel (eluted with
petroleurn ether/ethyl acetate = 50/1 to 5/1} lo give ACIBOICO4D01 (550 mg. yield
68.38%) was obtained as a vellow solid.

LOMS (BSI): RT = 0.800 min, m/x 436.2 (MA+HY.
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5-95A8 Zmin: LC/MS (The column used for chromatography was a Agilent
Poroshell $B-C18 3.07°30 mum, 2.7 um. Detection methods are diode array (DAD). MS
mode was positive electrospray ionization. MS range was 100-1000. Mobile phase A was
{3.04% triftuoroacetic acid in water, and mobile phase B was 0.02% trifluoroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 mun, 5-
93% B (0.01-0.70 nmun), 95% B (0.70-1.16 man), 95-3% B (1.16-1.50 man). The {low raie
was 1.5 mL/min.

General procedure for preparation of AQ2BGiCO4D0 L T42365-88.

CFy /<CF3
] o
= \E/’ \isi PN g\f
i \ NCS 1
i 3
g
N ery CFy
¢l al
AQIBO1CO4D0T ADZBO1C04D01

To a solution of AGIBOICO4DOT (200 mg, 458.98 umol, 1 eq) in THCh (8 mL)
was added NCS (73.35 mg, 550.77 umol, 1.2 eg}. The mixture was stirred at 20°C for 12
hrs, TLC (petroleum ether/ethy] acetate = 3/1) showed the starting material was consumed
and a new spot was generated. The reaction was concentrated to give crude product. The
crude product was purified by Prep-TLC (petroleum ether/ethy] acetate = 3/1} {o give
AOQZBGICO4DOT (90 mg, vield 40.7%) as a yellow solid.

LOMS (ESH+): RT = 0,833 mm, m/z 470.1 (M+H)"

3-95AB 2min: LC/MS (The column used for chromatography was a Agilent
Poroshell SB-C18 3.0%30 mm, 2.7 um. Detection methods are diode array (DAL} MS
mode was positive electrospray 1onization. MS range was 100-1600. Mobile phase A was
0.04% nfluoroacetic acid in water, and mobile phase B was 0.02% riflucroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min .5% B in .01 mun, 5-
95% B (0.01-0.7¢ min}, 95% B (0.70-1.16 min), 95-3% B (1.16-1.50 min}. The {low rate
was 1.5 mL/min.

General procedure for preparation of AO2BO1COSDOT-ET42365-98,
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To a solution of AU2ZBOICO4D0T (90 mg, 191 .41 umol, 1 eq) in AcOH (2 mL) was
added paraformaldehvde (57 47 mg, 1.91 mmol, 10 eq). The mixture was stirred at 20°C
for 1.3 hrs, then NaBH:CN (60.14 mg, 957.05 wmol, 5 eq) was added and the mixture was
stirred at 25°C for 12 hrs. TLC (petroleum ether/ethyl acetate = 4/1) showed the starting
material was consumed and a new spot was generated. The reaction was concentrated to
give crude product. The crude product was purifiad by Prep-TLC {petroleum ether/ethyl
acetate = 4/1) to give AQZBO1CO%D01 (41.9 mg, vield 42.57%) as off-white solid.

"H NMR (ET42365-98-F1, 400 MHz, CHLOROFORM-d) 8 2.53 (5. 6H), 3.79 (s,
3H), 4.86 (3. 1H). 6 50 (s, 1H), 7.20 (s, 1H), 7.37 (dd, /=8.19, 1.94 Hz, 1H}, 7.55-7.61 (m,
2H})

LOCMS (EST+H) RT = 2.940 min, m/z 4981 (M+HH)"

50 _100CD 6min-220-254-ELSD: LC/MS (The gradient was 50% B m 0.40 nun
and 50-100% B at 0.40-3.40 min, hold on 100% B for 0.45 min, and then 100-50% B in
0.01 min, the flow rate was 0.8 mli/min. Mobile phase A was HaO+10mM NHHCO:,
mobile phase B was Acetonitrile. The column used for chromatography was a Xbridge
C18 2.1*30muo coluron (Sum particles). Detection methods are diode array (DAD) and
gvaporative light scatiering (ELSD) detection. MS mode was posttive electrospray
ionization. MS range was 100-1000.

General procedure for preparation of AO2ZBO1CO4D01-ET42365-86.
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To a solution of ABIBOICO4DOT (1530 me, 344.23 wmol, | eq) m CHCL {6 mL)
was added NCS (6895 mg, 51635 pmol, 1.5 eq) in portions at 0°C, the reaction was
stiered at 20°C for 48 hrs. LCMS showed the starting material was consumed and a new
peak with desired product Ms was detected. The reaction was concentrated {0 give crude
product. The crude product was purified by Prep-TLC {petroleum ether/ethyl acetate =
3/1) to give AOZBOLICO4D0T (26.5 me, vield 16.27%) as a vellow solid.

' NMR (ET42365-86-P1B, 400 MHz, CHLOROFORM-d) § 3.86 (s, 3H), 4.17
{brs, 2H), 4.82 (s, 1), 6.56 (s, 1¥D), 7.20 (5, 1H), 7.53-7.57 (. 1), 7.73 {d, 3=8.28 Tz,
1H), 7.76 (d, 1=1.63 Hz, 1H)

LCMS (BSI+): RT = 3.527 min, m/z 470.1 (MHD"

5 9SCD_Gmn-220-284-ELSD: LC/MS (The gradient was 5% B in 0.40 min and
3-95% B at 0.40-3.40 min, hold on 95% B for (.45 min, and then 95-5% B in 0.01 mmn,
the How rate was 0.8 mi/min. Mobile phase A was HyO+10mM NH«HCO;, mobile phase
B was acetonitrile. The column used for chromatography was a Xbridge CI8 2. 1*50mm
columm (Sum particles). Detection methods are diode array (BAD) detection. MS mode
was positive electrospray ionization. MS range was 100-1000.

General procedure for preparation of AQIBOICO4D0I-ET42365-63.
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To a solution of Compound 6 (100 mg, 166,12 umol, 1 eg) in MeOH (1 mL) was
added con. HCL (504.75 mg, 4.98 mmeol, 36% purity, 30 eq), the reaction was stured at
R0°C for 8 hus. LCMS showed the starting maternial was consumed and a new peak with
desired product Ms was detected. The reaction was concentrated to give crude product.
The crude prodact was purnified by Prep-HPLC (column: Phenomenex Gemini-NX C18
75¥30nun™3uny, mobile phase: {water (10mM NH:HCO:)-ACNE, B%: 45%-65%, 8 min)
to give AOIBOICO4D01 (21.5 mg, yield 29.61%;) as a pink solid.

'H NMR (ET42365-63-P1B, 400 MHz, CHLOROFORM-d) 6 3.76 (br s, 2FD), 3.85
(5. 3H), 4.87 (s, 1H). 6.48 {d, /=825 He, 1H), 6.55 (s, 1H), 7.05{d. J=8 25 He, 1H), 7.36
{dd, /=8.19, 1.81 Hz, 1H), 7.69 (d. /=8.25 Hz 1H). 7.78 (d, /=1.63 Hz, 1H)

LOCMS (ESI+): RT = 3311 min, m/z 436.1 (M+H)".

5 95CD Gmin-220-2S4-ELSD: LOC/MS (The gradient was 5% B in 0.40 min and
5-95% B at 0.40-3 40 min, hold on 95% B for 045 min, and then 95-3% B in 0.01 mun,
the flow rate was 0.8 mi/min. Mobile phase A was HoO+10mM NHiHCOs, mobile phase
B was acetonitrile. The column used for chromatography was a Xbridge CI8 2.1%50mm
cotumn (Sum pasticles). Detection methods are diode array (DAD)} detection. MS mode
was positive electrospray ionization. MS range was 100-1000,

Synthesis of NUCC-0226529 (ET42365-96-1) and NUCC-0226527 (E142365-83-
b
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Scheme 14: Preparation of A02B01COSDOT (NUCC~0226529)
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Scheme 15: Preparation of A0IBOICOIDOT (NUCC-0226527)
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Chemical Synthesis

5-95AB 2Zmin: LC/MS (The column ased for chromatography was a Agilent
Poroshell SB-C18 3.0%30mm, 2.7um Detection methods are diode array (DAD). MS
mode was positive electrospray ionization. MS range was 100-1000. Mobile phase A was
0.04% triflnoroacetic acid in water, and mobile phase B was 0.02% tifluorcacetic acid in
HPLC grade acelonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min, 5-
95% B (0.01-0.70 min), 95% B (0.70-1 16 min), 95-5% B (1.16-1 50 min). The flow rate
was 1.5 mL/min.

50 _100CD_6mun-220-254-ELSD: LC/MS (The gradient was 50% B in .40 min
and 50-100% B at 0.40-3 .40 min, hold on 100% B for 0.45 min, and then 100-50% B in
.01 mun, the flow 1ate was 0.8 ml/min. Mobile phase A was HaO+10mM NHHCOs,
mobile phase B was Acetonitrile. The column used for chromatography was a Xbridge
CI8 2. 1*50mm column (Sum particles). Detection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection. MS moede was positive electrospray
ionization. MS range was 100-1000.

5 95CD_6min-220-254-ELSD: LC/MS (The gradient was 3% B in $.40 min and
5-939% B at 0.40-3 40 min, hold on 95% B for (.45 min, and then 95-53% B i 0.01 mun,
the flow rate was 0.8 ml/oin. Mobile phase A was HoO+10mM NH:HCGs, mobile phase
B was acetonitrile. The column used for chromatography was a Xbridge CI8 2.1%50mm
column (Sum particles). Detection methods are diode array {DAD} detection. MS mode
was positive eglectrospray ionization. MS range was 100-1000.

Expenmentals for largest scale run:

General procedure for preparation of Compound 7-ET42363-79.
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To a sohution of Compound 6 (500 mg, §30.61 umol, 1 eq) in AcOH (10 mL} was
added paraformaldebyde (249.40 mg, §.31 mmuol, 10 eq}. After stirring at 20°C for 1.5 hrs,
NaBH3CN (260.99 mg, 4.15 muwnol, 5 eq) was added. The muxiure was stirred at 25°C for
12 hrs. LUMS showed the starting matenal was consumed and a new peak with desired
product Ms was detected. The reaction was concentrated to give crude product, which was
dituted with water {50 mL) and extracted with ethyl acetate (3 x 50 mi}. The organic
layer was separated and the combined orgaric laver was washed with brine (30 mL}, dried
over Nap8Q4, filtered and concentrated under reduced pressure to crude Compound 7 (750
mg, vield 38.63%}) was obtained as a vellow solid. The crude product was used to the next
step directly without {urther purification.

LOMS (BSI+): RT = (0,969 min, m/z 616.3 (M+H)".

5-95AB Zmin: LO/MS (The column used for chromatography was a Agtlent
Poroshell SB-C18 3.07°30 mm, 2.7 um. Detection methods are diode array {(DAD). MS
mode was positive electrospray onization. MS range was 100-1000. Mobile phase A was
0.04% trifluoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min, 5-
95% B (0.01-06.7¢ mun), 95% B (0.70-1.16 mun), 95-3% B (1.16-1.50 mun). The {low rate
was 1.5 mL/min

General procedure for preparation of AQIBOICO3NO]-1T42365-89,
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To a solution of Compound 7 (S50 mg, 892.86 umol, | eq) in MeOH (10 mL} was
added con. HCH (2.64 g, 26.79 munol, 2.39 wl, 37% purity, 30 eg). The mixture was
stirred at 80°C for 24 hrs. LCMS showed about 16% of the starting material was
remaining and a new peak with desired product Ms was detected. The reaction was
concentrated to give crude product, which was diluted with water (50 mL) and extracted
with ethy] acetate (3 < 50 ml). The organic layver was separated and the combined organic
taver was washed with brine (50 mL), dried over NaxS04, filtered and concentrated under
reduced pressure 1o give crude product The crude product was purified by column
chromatography on silica gel {eluted with petroleam ether/ethyl acetate = S0/ t0l0/1} to
give AQTBOICO3D01 (330 mg, vield 69.85%) as a vellow sohd.

LOMS (BSI+): RT = 0.852 min, nv/z 450.2 (M+H)".

5-95AB 2min: LO/MS (The column uced for chromatlography was a Agtlent
Poroshell SB-CI18 3.0%30mm, 2. 7um. Detection methods are diode amray (DAD). MS
mode was positive electrospray lonization. MS range was 100-1000. Mobile phase A was
{1.04% triftuoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in
HPLC grade acetonitrile. The gradient was 3-953% B in 1.50 min 5% B in 0.01 mun, 3-
93% B (0.01-0.70 min), 95% B (0.70-1.16 min), 95-5% B (1.16-1.50 min). The fow rate
was 1.5 mL/min.

General procedure for preparation of AQ2BOICOSDO]-ET42365-9¢.
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To a solution of AGIBOICO3DOT (300 mg, 36695 umol, 85% purity, 1 ¢g) in
CHCh {12 mL) was added NCS (227.12 mg, 1.70 mmol, 3 e¢). The mixture was stirred at
20°C for 12 hrs. LCMS showed about 45% of the starting material was remaining and
26% of desired product was detected. The reaction was concentrated to give crude product.
The crude product was purified by Prep-HPLC (colunmn: Waters Xbridge Prep OBD C18
150%40 mm™ 10 um; mobile phase {water (10mM NHHCO:3-ACN], B%: 50%-80%, &
ming to give AG2BOICOSD01 (65.4 mg, vield 23.82%) as a white solid.

"H NMR (ET42363-96-P1 A, 400 MHz, CHLOROFORM-d) 8 2.39 (5, 3H), 3.86 (s,
3H), 4.89 (s, 1H), 6.55 (s, 1H), 7.22 (5, 1H), 7.55-7.60 (m, 1H), 7.64-7.69 {m, 1H}, 7.78 (d,
J=1 .88 Hz, 1H)

LOMS (BESH+): RT = 2.520 num, m/z 484.1 (M+H)"

30 100CD 6min-220-254-ELSD: LC/MS (The gradient was 50% B m 0.40 nn
and 50-100% B at 0.40-3.40 min, hold on 100% B for 0.45 min, and then 100-50% B in
0.01 min, the flow raie was 0.8 ml/min. Mobile phase A was FaO+10mM NHLGHCO:,
mobile phase B was Acetonitrile. The column used for chromatography was a Xbridge
C18 2.1%50mm column {Sum particles}. Detection methods are diode array (DAD) and
gvaporative light scatiering (ELSD) detection. MS mode was posiiive elecirospray
tonization. MS range was 100-1000.

General procedure jor preparation of AQIBOICO3NO]-ET42365-83,

PCT/US2023/071380
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To a solution of Compound 7 (200 mg, 324.68 umol, 1 eg) in MeOH (2 mL) was
added HCI (959.84 mg, 9.74 mmol, 37% purity, 30 eg). The mixture was stirred at 80°C
for 12 brs. LCMS showed the starting material was consumed and a new peak with desired
product Ms was detected. The reaction was concentrated to give crude product. The crude
product was purified by Prep-HPLC {column: Waters Xbridge Prep OBD ClI8
150%40nuo™ 10um; mobile phase: [water (10mM NHiHCO3)-ACN]: B%: 55%-75%, ¥
min) to give AGIBO1CO3DO01 {257 myg. vield 17 19%) as a pink solid.

'H NMR (ET42365-83-P1A, 400 MHz, CHLOROFORM-d) § 2.84 (s, 3H), 3.85 (5,
31}, 4.78 (s, 1H), 6.42 {br d, J=8.63 Hz, 1H), 6.58 (s, 1M}, 7.16 {d, /=838 He, 1H), 7.52
{br d, J=7.88 Hz, 1H), 7.66-7.76 (m, 2H)

LCMS (ESI+y: RT =3.551 min, m/z 450.1 (M+H)Y"

5 95CD 6min-220-254-ELSD: LC/MS (The gradient was 5% B in .40 min and
5-95% B at 0.40-3.40 min, hold on 95% B for 045 min, and then 95-53% B in 0.01 min,
the flow rate was ¢.8 ml/min. Mobile phase A was HoO+10mM NHiHCOs, mobile phase
B was acetonitrile. The column used for chromatography was a Xbridge CI8 2. 1*50mm
column (Sum particles) Detection methods are diode array (BAD} detection. MS mode
was positive electrospray jonization. MS range was 100-1000.

Synthesis of NUCC-0226501 (ET42365-34-1)
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i

ADIRGICO2D01_Izomer
NUCC-8226501

Synthetic Scheme: Preparation of A0ZBO1COZD0T isomer (NUCC-0226501)

/CFs
ﬁ*“\
PN | AN
. y Mel, K004 NCS
HOT W NoAc - e
DMF ACHN
g
\s CFy
G
Cors AS_1 Core AS_2
ol CFy
N I
i (,N = N
= N KoGOy | {
/fL Vo So Y on
DAL MeOH

AQIBRICO2D01_isomer
Core A3_§ NUCC-0228501

Chemical Synthesis

S-95AB Zmin: LO/MS (The column used for chromatography was a Agilent
Poroshell SB-C18 3.0%30mm, 2 Tum. Delection methods are diede array (DAD) MS
mode was positive electrospray lonization. MS range was [00-1600. Mobile phase A was

0.04% trifluoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in
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HPLC grade acetonitrile. The gradient was 5-95% B in1.50 min .5% B in 0.01 min, 5-95%
B (0.01-0.70 muin), 95% B {0.70-1 16min), 95-5% B (1.16-1. 50min). The flow rate was 1.5
mL/min.

50 _100CD_6min-220-254-ELSD: LC/MS (The gradient was 50% B in 0.40 min
and S0-100% B at 0.40-3 40 min, hold on 100% B for 0.45 min, and then 100-50% B in
.01 mun, the flow rate was 0.8 rmal/min. Mobile phase A was HaO+10mM NHHCOs,
mobile phase B was Acetonitrile. The colunm used for chromatography was a Xbridge
CI8 2.1*50mm column (Sum particles). Detection methods are diode array (BAD) and
evaporative light scattering (ELSD} detection. MS mode was positive electrospray
tonization. MS range was 100-1000.

Experimentals for largest scale run:

(eneral procedure for preparation of Core A3 _2-ET43365-14.

“j:;g:g CF5
R R
» B

.«f’ N AN N

- \ Mel, K00, | i

HOT N0 = o N oag
DMF
7y =

Core A3_1 Cors A3_2

To a solution of Core A3 1 (200 mg, 417.74 umol, 1 eq) in DMF (4 mL} were
added KaCOs (11347 mg, 835.47 pwmol, 2 eqy and Mel (118.39 mg, 833.47 umol, 2 eq),
the reaction was stirred at 20°C for 12 hrs. LCMS showed the starting maternial was
consumed and a new peak with desired product Ms was detected. The reaction was diluted
with water (20 mL} and extracted with ethyl acetate (3 x 20 mL}. The organic laver was
separated and the combined organic layer was washed with brine (30 mdl), dried over
Na2804, filtered and concentrated under reduced pressure to give Core A3 2 (180 mg,
vield 78.69%} as a yellow oil. The crude product was used 1o the next step directly without
further punification.

LOMS (ESH): RT = 0.862 min, m/z 493.2 (M)

5-95AB 2Zmin: LC/MS (The column used for chromatography was a Agilent
Poroshell SB-C18 3.0%30 mm, 2.7 um Detection methods are diode array (DA} MS
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mode was positive electrospray lonization. MS range was 100-1000. Mobile phase A was
0.04% trifluorcacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid n
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min .5% B in .01 min, 5-
959% B (0.01-0.70 min), 95% B (0.70-1.16 min), 95-5% B (1.16-1.50 min}. The flow raie
was 1.5 mL/min.

General procedure for preparation of Core A3 5-ET42365-22.

CFy

Y
K//Y\N;
y NCS
o N oA .
ACN
F

OF3
i
Core A3_2 Core AS_ 35

To a solution of Core A3_2 (180 mg, 365.26 umol, 1 eg) in CH3CN {4 mbL} was
added NS (53.65 mg. 401.79 umol, 1.1 2g) in portions at 20°C, the reaction was stirrad
at 80°C for 12 hrs. LCMS showed the starting material was consumed and g new peak
with desired product Ms was detected. The reaction was concentrated under high vacuum
to give the crude product. The crude product was purified by Prep-TLC (peiroleum
sther/ethyl acetate = 2/1) to give Core A3 3 (110 mg, vield 51 41% as a white solid.

TH NMR (FT42365-22-P1A, 400 MHz, CHLOROFORM-d) § 1.78 (5, 3H), 3.78 (s,
3H), 3.87 (s, 3H), 7.06 (d. J=8.63 Hz, 1H), 7.37 {d, /=8.63 Hz, 1H), 7.46 (dd, J=8.25. 1.75
Hz, 1H), 7.56 (d, /=8 25 Hz, 1H), 7.67 (d, J/=1.63 Hz, 1H)

General procedure for preparation of A0ZBOI1CO2D0O1 isomer-HT42365-34,

CF’L CFQ
ci s o]
N N
/j\/i\ ‘N ’U\ ’N
v ] N N
A KeGO }
2 3
o & OAc e 3o g OH
MeOH
i
k\r CF CFs
i Ci
Cors A3 S AGZBHICR2001_isomer

HUCT-0225501
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To a solution of Core A3 5 (100 mg, 189.67 umol, 1 eq) in MeOH (5 mL) was
added KoCOs (52.43 mg. 379.33 umol, 2 eq), the reaction was stirred at 20°C for 12 hrs,
LCMS showed the starting material was consumed and a new peak with desired product
Ms was detected. The reaction was diluted with water (30 mL}, adjust {o pH=6-7 and
extracted with ethyl acetate (3 x 15 mi.). The organic layer was separated and the
combined organic layer was washed with brine (20 ml), dried over NaxSOs, {iltered and
concentrated under reduced pressure to crude product. The crude product was purified by
Prep-HPLC (column: Waters Xbridge Prep OBD C18 150740 mm™ 10 om; mobile phase:
fwater (10mM NHMHCO:)-ACN]; B%: 65%-95%, § min) to give AGZBOICOZD01 isomer
{84.5 rog, vield 90.99%) as a white solid.

TH NMR (ET42365-34-P1A, 400 MHz, CHLOROFORM-d) 8 3.82 (d, /=4.75 Hz,
6H}), 4.97 (s, 1H), 6.76 (d, /=876 Hz, 1H}, 7.29 {d, J=8.63 Hz, 1H), 7.53 {dd, /=8.13, 2.00
Hz, 1H), 7.66 {d, /=825 Hx, 1H), 7.75(d, /=1.88 Hz, 1H}

LOCMS (BESTHH): RT = 2.439 min, nv/z 4851 (M+H)

S0 100CD 6min-220-254-ELSD: LO/MS (The gradient was 50% B in .40 min
and 30-100% B al 0.40-3.40 mun, hold on 100% B for 0.45 mip, and then 100-50% B n
0.01 min, the flow rate was 0.8 ml/mun. Mobile phase A was HaO+10mM NHiHCO:s,
mobile phase B was Acetonitrile. The column used for chromatography was a Xbridge
C18 2.1%50mm column {(Sum particles). Detection methods are diode array (BAD) and
evaporative light scatiering (ELSD) detection. MBS mode was positive elecirospray
tonization. MS range was 100-1000,

Synthesis of NUCC-0226500 (ET42365-41-1})

AG2BAICH2D01
NUCC-0228500

Synthetic Scheme: Preparation of A0ZBO1COZD0T (NUCLC-02265003
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Chemical Synthesis

5-95A8 Zman: LC/MS (The column used for chromatography was a Agilent
Poroshell SB-C18 3.0%30mm, 2. Tum. Detection methods are diode array (DAD). MS
mode was positive electrospray lonization. MS range was 100-1000. Mobile phase A was
0.04% (rilluoroacetic acid in walter, and mobile phase B was .02% trifluorcacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in1.50 min .3% B in 0.01 min, 5-95%
B {0.01-0.70 min}, 95% B ({¢.70-1 16miny, 95-5% B (1.16-1. 50min). The flow rate was 1.8
ml./min,

50 100CD 6min-220-254-ELSD: LC/MS (The gradient was 50% B i 0.40 min
and 50-100% B at 0.40-3.40 min, hold on 160% B for 0.45 min, and then 100-50% B in
0.01 min, the flow rate was 0.8 ml/min. Mobile phase A was H2O+10mM NHHCO:,
mobile phase B was Acetonitrile. The column used for chromatography was a Xbridge
C18 2.1%50mm column {(Sum particles). Detection methods are diode array (DAD) and
gvaporative light scatlering (ELSD) detection. MS mode was postlive elecirospray
tonization. MS range was 100-1000,

Fxperimentals for largest scale run:
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General procedure for preparation of Core A3 4-ET43365-31.

Core &A3_3 Core A3_4

To a solution of Core A3 1 (700 myg, 1.46 mmol, 1 eg) and N-sopropylpropan-2-
amine {295.89 mg, 2.92 mmol, 413.26 ul, 2 ey} in CHCh (25 mL) was added NCS
{214.76 g, 1.61 nunol, 1.1 2g) at 0°C, the reaction was stirred at 25°C for 24 hrs. LCMS
showed about 28% of the starting material was remaining and 64% of desired product was
detected. The reaction was concentrated under high vacuum to give the crude product. The
crade prodoct was punfied by colomn chromatography on silica gel (eluted with
petroleum ether/ethyi acetate = 50/1 to 10/1) to give Core A3 4 (200 mg, vield 25.32%) as
a white solid.

H NMR (FT42365-31-P1A, 400 MHz, CHLOROFORM-d) & 1.78 (s, 3H), 3.83 (s,
3H), 5.92 (s, 1H), 6.51 (s, 1H), 7.42 {s. 1H). 7.50 (dd, J=8.25, 1.50 Hz, 1H), 7.61 (d.
J=8.38 Hz. 1H), 7.72 (d, J=1.38 Hz, 1H)

General procedure for preparation of Core A3 3-ET42365-40.

CFy JGF3
B o
1 Med, K,C04 . |
HO” Y N0Re e Ny N g
| oM i
k\\r/ oF, i\\r/\CFS
ci <t
Core A3 4 Core A3_3

To a solution of Core A3 4 (200 mg, 389.70 pmol, 1 eg) and KoCO3 (107.72 mg,
779,40 umol, 2 eg) in DMF (5 mL) was added Mel (110.63 mg, 779.40 umol, 2 eg), the
reaction was stirred at 25°C for 2 hrs. LCMS showed the starting material was consumed
and a new peak with desired product Ms was detected The reaction was diluted with

water (20 mbL) and extracted with ethyl acetate (3 x 15 mbL) The organic laver was
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separated and the combined organic layer was washed with brine (20 mL}, dried over
Naz80s, GHered and concentrated under reduced pressure to give Core A3 3 {150 mg,
vield 69.35%: as a yellow otl. The crude product was used to the next step directly without
further purification.

LCMS (ESI): RT = 0.892 min, m/z 327.2 (M+H)"

5-95AB Zman: LC/MS (The colunm wsed for chromatography was a Agilent
Poroshell SB-CIR 3.0%30 mm, 2.7 um. Detection methods are diode array (DAD). MS
mode was positive electrospray ionization. MS range was 100-1000. Mobile phase A was
0.04% trifluorcacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in
HPLC grade acetontirile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min, 5-
95% B (0.01-0.70 min), 95% B (0.70-1.16 min), 95-5% B {1.16-1 .50 pun}. The flow rate
was 1.5 mL/min.

(eneral procedure for preparation of AOZBOICO2ZD01-ET42365-41.

o CF3
Y R
Ci N Ci z /j‘i M
N ] N F7 \rsi
A K00, ‘ \
o N Mo s Mo N Non
MeDH
N i
NNeE, N e,
Cl Ci
Core A3 2 AGZBICOZDN

NUCC-0228500

To a solution of Core A3 3 (150 mg, 284.50 umol, 1 eq) i MeOH (8 mL) was

added KoCOs (78.64 mg, 569.00 umol, 2 eq), the reaction was stirred at 20°C for 12 hrs.
LCMS showed the starting material was consumed and a new peak with desired product
Ms was detected. The reaction was diluted with water (3¢ mL), adjust to pH = 6-7 and
extracted with ethyl acetate (3 x 15 ml.). The organic laver was separated and the
combined organic layer was washed with brine (20 mLl), dried over Na:SOs, filtered and
concentrated under reduced pressure to crude product. The crude product was purified by
Prep-HPLC {column Waters Xbridge Prep OBD CI8 150%40mm™ [ Oum; mobile phase:
[water (10mM NHHCO:-ACNE: BY%: 65%-95%, § min) o give AO2BOICO2DOT (1065

mg, vield 73.69%) as off-white solid.
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'H NMR (FT42365-41-P1A, 400 MHz, CHLOROFORM-d) § 3.59 (s, 3H), 3.87 (s,
3H), 5.06 (s, 1H), 6.61 (5, 1H), 7.34 (5, 1H), 7.56-7.62 (m, 1H), 7.65~7.71 {m, 1H), 7.80 (s,
1H)

LCMS (BSI+): RT = 2.501 min, m/z 485.1 (M+H)".

50_100CD 6min-220-254-ELSD: LC/MS (The gradient was 50% B m ¢.40 min
and 50-100% B at 0.40-3 .40 min, hold on 100% B for 0.45 min, and then 100-530% B in
0.01 nun. the flow rate was 0.8 ml/min. Mobile phase A was Ha0+10mM NHHCO;,
mobile phase B was Acetonitrile. The column used for chromatography was a Xbridge
C18 2. 1*50mm column (Sum particles). Detection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection. MS mode was posifive electrospray
ionization. MS range was 100-1000.

Synthesis of Series 10-D, E, F, M, K, L

Series 16-R

Scheme 16 The route to synthesize Series 10-D3, Series 10-E, Series 10-F, Series
10-M, Series 10-K-P1, Series 10-K- P2, Series 10-L-P1 and Series 10-L-P2. We take

Series 10-E as an exampie.
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Scheme 17: The synthesis of Cpd 2
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Scheme 21: the synthesis of Series 10-K-P1 and Sertes 10-K-P2
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Expernments for largest scale run:

General procedure for preparation of Cpd 2- ET37412-154
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1
DIAD, PPha, THF

HO |

N\ _/
}..
3

2} KO0, MeOH

2 Series{8-E
{RUCC-0228438)

A mixture of Corg A6 (100 mg, 208.87 pmol), Cpd 2 (55.85 mg. 313.30 pmol),
ditsopropy! arzodicarboxylate (84.47 mg, 417.74 umol, 81.22 ul), triphenyiphosphine
(109.57 mg, 417.74 yrool} in tetrahydrofuran (2 ml) was degassed and purged with N for
3 times, and then the reaction was stirred at 25°C for 12 h. After that KoCOs (37.73 mg,
417.74 pmol) was added to the reaction, the mixture was stirred at 25°C for 1 h. LCMS
showed the reaction was completed. The reaction was poured into waler (2 wl) and
extracted with ethyl acetate (5 mlL). The organic laver was concentrated {0 give a residue
which was purified by Prep-HPLC (colunwy: Waters Xbnidge BEH C18 100%30mm™ | Dum;
mobile phase: [water (10 mM NHHCOs)-acstonitrile]; B%: 85%-98%, 10 min) to give
Series 10-E (9 mg, vield 7%} as white solid.

TH NMR: BT37412-154-HNMRP1 (400 MHz, CDCl3 8 0.90 (4, J = 6.6 Hz, 6H),
130 {brd J=063Hz 3H), 1.85 (quind. 1 =67, 134 Hz, 1H}, 246 (d, J =72 Hz, ZH),
508 (s, 1H), 3.81 (5, 3H), 532¢q, I =63 Hz, 1H), 6.53 (s, 1H), 660 (d, T = &7 Hz, 1H),
745 -7.05 (m, 5H), 7.60 - 7.53 (m, 1H), 7.67 - 7.62 {m, 1H), 7.83 (s, I1H)

LCMS method:

LCMS (ESI+Y. nvz = 597.3 (M + H)', RT: 3.334 nun.

5 95AB 6min-220-254-ELSD: LO/MS (The gradient was 5%B in 0.40min and
5-95% B at 0.40-3.00 min, hold on 95% B for 1. 00min, and then 95-5%B in 0.01min, the
flow rate was 1.0 ml/min. Mobile phase A was 0.037% trifluoroaceiic acid in waler,

mobile phase B was 0.01R% trifluoroacetic acid in acetonitrile. The column used for
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chromatography was a Kinetex CI8 30*2.1mm column (Sum particles). Detection
methods are diode array (DAD) and evaporative light scattening (ELSD) detection as well
as positive electrospray ionization. MS range was 100-1000,

General procedure for preparation of Cpd 2 ~ NotebookPage: ET37412-181.

o &\EQ\ | R-CBS, BHy THF
|
~&F .

THF, 40°C~25°C

1 2

To a solution of Cpd 1 (1 g, 5.67 mumol} in tetrahydrofuran (10 mL}) was added
borane tetrahvdrofuran complex (6.81 mL, 6.81 mmol} at -40°C. To the mixture reaction
was added chioro-bisf{1R,283R 5R)-2,6.6-trimethy inorpinan-3-vijborane {2.18 g, 6.81
mnol} in tetraby drofuran (5 mi) at ~-40°C and the reaction was stirred at 25°C for 2 h. The
reaction was poured into water (20 mL). The organic phase was separated and the aqueocus
phase was extracted with ethy! acetate (10 mL) for three times. The organic phase was
washed with brine (30 mL}, dried over NapSQq, filtered and concentrated under vacuum to
give crude product. The crude product was purified by column chromatography on silica
gel {petroleum ether / ethyl acetate = 1/ 0 to 1/ 2) to give Cpd 2 (0.5 g, vield 45%) as
colorless oil.

YH NMR (15017259-181-F1 400 MMz, CHLOROFORM-d}

§1.92¢(d J =662 Hz, 6H). 1.50 (d, ./ = 6.62 Hz. 3H). 1.83-1 92 (m, 2H), 2.48 (d. ./
= 7.28 Hz, 2H), 4.88 {q, J = 6.39 Hz, 1H), 7.14 {d, J = 7.94 Hz, 2H), 7.29 (d, J = 7.94 Hz,
2H)

General procedure for preparation of Cpd 2 - ET37412-153.

O

Q
1 NaBH, (2 &
/,.L N 4 {2 e} - i ~
| 0,
Lz J\ MeQH (20 V), 25°C, 12 h /;,LJ\
2

i

To a solution of Cpd 1 (0.5 g, 2.84 mmol} in methanol (10 mL} was added WaBH4
(234.63 myg, 5.67 nwool). The reaction nuxture was stisred at 25°C for 12 h under N2

atmosphere, The reaction was poured into water {20 mL) and extracted with ethy! acetate
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{15 mL}. The organic layer was concentrated to give Cpd 2 (300 mg, 39% vield) as
colorless oil.
"H NMR (ET37412-153-HNMRP1, 400 MHz, DMSO-d6)
JO85(d, =663 Hz 6H), 1.29(d, } =638 Hz, 3H}, 1.73-1.85(m, 1H), 241 (d, }
=713 Hz, ZH), 7.07 (4, J = 7.88 Hx, 2H), 7.23 (d, I = 7.88 Hz, 2H)
General procedure for preparation of Cpd 2 - ET37412-165
OH

borane-THF N
HO =X
oY, e . lj\
PPN THE, 25°C i
k! &

To a solution ofCpd 1 (0.5 g 281 mwmol}in tetrahydrofuwan {5 mb} was
added BHs THF (1 M, 5.61 mL}. The mixture was stirred at 25°C for 12 hr. TLC showed
the reaction was completed. The reaction was quenched with methanol (5 mL) and then
the mixiure was concentrated 10 give a residue which was puriflied by Prep-TLC 1o give
Cpd 2 (0.3 g, vield 65%) as colorless oil.

General procedure for preparation of Cpd Sa- ET37412-264

TMSCE, LDA

' e TMSO”
THE

4a Sa

To a solution of Cpd 4a {5 g, 37.26 mmol} in tetrahydrofuran (50 mL} at 0°C was
added Iithium dusopropylanmude (2 M, 20.50 ml) and chlorotnimethylsilane (4,45 g, 40,99
mmol}. The reaction was stirred at 25 °Cfor 12 h. TLC showed the reaction was
completed. The reaction was poured into water (50 mL} and extracted with ethyl acetate
{60 mL). The organic layer was dried and concentrated to give Cpd 3a (8 g, vield 65%) as
colorless oil which was used to next step directly.

'H NMR {(ET37412-264-1, 400 MHz, CDCla~do)

3 0.08-0.14 (m, O, 2.19 (5, 3H), 423 (4, J = 147 Hz, 1H), 4.61-4.82 {m, 1H},
471, J=159 Hz, 1H), 6,97 (d, J=807 Hz, 2H), 7.33(d, J=8.19 Hz, ZH)

General procedure jor preparation of Cpd 6a - NotebookPage: ET37412-267.
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Zn(Et),
!/’\\i

—— Ve
DCM

Sa 8a

To asolution of Cpd 5a (4 g, 19.38 ramol) iu dichlororoethane (10 ml) at 0°C was
added CHalz (7.79 g, 29.08 nwmol) and dicthylzinec (1 M, 2908 mb}. The reaction
mixture was stirred at 25 °C for 12 h. TLC showed the reaction was completed. The
reaction was poured into water (10 mb) and extracted with ethyl acetate (20 mL). The
organic layer was dried and concenirated to give Cpd 6a (1 g, vield 23%} as vellow oil
which was used to next step directly.

IH NMR (ET37412-267-11, 400 MHz, CDCls-ds} § €.00 (s, 9H), 0.85-0.95 (m.
2H), 106116 (m, 2H), 2.26 (s, 3H), 7.15-7.23 (m, 4H)

General procedure for preparation of Cpd 3a - NotebookPage: ET37412-281.

TMSCH \
e e HG ij\
THF P
éa 3a

To a solution of Cpd 63 (1 g 12.71 mumol) m tetrahvdrofuran (10 mb) was
added chlorotrimethylsilane (0,41 g, 1525 mmol} at 0°C The reaction muxture was stirred
at 25°C for 1 h. TLC showed the reaction was completed. The reaction was poured iuto
water {10 mL) and extracted with ethyl acetate (20 mL). The organic layer was dried and
concentraied to give Cpd 3a (1 g, vield 53%;) as vellow oil which was used 10 next step
directly.

B NMR (ET37412-281-2, 400 MHz, CDCl~ds)

8 0.95-1.05 (m, ZH), 1.18-1.25 (m, 2H), 2.34 (s, 3H), 7.11-7.25 (m, 4H)

General procedure for preporation of Series]0-K-PI1 and Series]0-K-P2 -

ET37412-178.
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F4C Fio F &
Cl Cl Cl
Series10-K-1 Series10-K-P1 Series10-K-P2
{NLUCC-0226433) NUCC-0226434)

40 mg of Series10-K-1 was separated by SFC ( Column: DAICEL CHIRALCEL
OJ (250 mm x 30 mm, 10 um});, mobile phase: [0 1%NH:H0 MEOH], B%: S0%-
509, 15min Colurnn: Chiraleel QJ-3, S0x4.6mm LD, 3 um, Mobile phase: A: CO» B:
MeQH {0.05% IPAm, v/v), Flow rate: 3. dml/min, Columm temp.; 35°C, ABPR: 1800 psi).
Two fractions was concentrated to give Senes10-K-P1 (24 mg, vield 64%;} and Series10-
K-P2 (12 mg, vield 33%).

'H NMR (ET37412-175-1, 400 MHz, MeOD)

§ 1.45 (d. J=6.17 Hz, 3H), 3.76 (s, 3H), 543 {(d, /=639 Hz, 1H), 6.54 (s, 1H),
6.50-6.38 {m, TH}, 6.66 (d, J=8.60 Hr, 1H), 7.10 (d, /=860 Hr, 1H)}, 7.18-7 33 {m, SH),
7.59-7.65 (m, 1H), 7.66-7.72 (m. 1H). 7.78 {s. 1H)

LOMS (ESI+Y: m/z= 5411 (M+H)", RT: 3.187 min

5 D3AB omin-220-254-ELSD: LO/MS (The gradient was 5%B m 0.40mun and
5-95% B at 0.40-3.00 nun, hold on 95% B for 1.00nun, and then 95-3%B in 0.01min, the
flow rate was 1.0 mli/min. Mobile phase A was 0.037% trifluoroacetic acid in water,
mobile phase B was 0.018% trifluoroacetic acid in acetoniirile. The column used for
chromatography was a Kinetex CI8 50%2 1mm colunw (Sum particles). Detection
methods are diode array (DAD) and evaporative light scattering (ELSDY) detection as well
as posttive electrospray tonization. MS range was 100-1000.

SFC Method:

Colummy: Churaleel 0J-3, 50x4 6rom L3, 3um

Mabile phase: A CO2 B: MeOH (0.05% P Am, v/v)

Gradient:

PCT/US2023/071380
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Flow rate: 3.4mbL/min
Column temyp.: 35°C

ABPR: 1800 psi

PCT/US2023/071380

'H NMR (ET37412-175-2, 400 MHz, MeOD) & 145 (d. J = 6.17 Hz, 3H), 3.76 (s,
3H), 5.43 (g, J = 6.84 Hz, 1H). 6.54 (s, 1H). 6.65 (d, J = &.82 Hz, 1H), 7.10 (d. J = 8.60
Hz, 1H), 7.17-7.36 (m, 5H), 7.60-7.66 {m, 1H), 7.67-7.71 (m, 1H), 7.78 (s, 1H)

LOMS (ESI+y ov/z= 5411 (M+H)Y, RT: 3.187 min

3 9SAB_6mun-220-284-ELSD: LC/MS (The gradient was 3%B in 0.40min and

3-93% B at 0.40-3.00 min, hold on 95% B for 1 .00min, and then 95-5%B in 0.01nun, the

flow rate was 1.0 mi/min Mobile phase A was 0.037% trifluoroacetic acid in water,

mobile phase B was 0.018% wtrifluoroacetic acid in acetonitsile. The columm used for

chromatography was a Kinetex CI8 50%2.1mm colwnn {(Sum particles). Detection

methods are diode array (DAD) and evaporative light scattering (ELSD) detection as well

as positive electrospray iomzation. MS range was 100-1000,

SFC Method:

Column: Chiraleel OJ-3, 5024 .6nun LD, 3um

Mobile phase: A: COz B: MeOH (0.05%IPAm, v/v)

Gradient:

Time A% BY%
Q3885
029585

1.2 5G 50

Flow rate: 3.4mL/min

Column temp.: 35°C
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ABPR: 1800 psi
Synthesis of Series 10-A (NUCC-0226303)
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Synthetic scheme

Scheme 22: Synthesis of Cpd 5
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General procedure for preparation of Cpd 2- ET37412-122

]
NN
&’ ;E)H
&

fk o= 3k
RN , . N oA
NN ACCN, H,0O HO™ 0T

1 2

To a solution of Cpd 1 (10 g, 78.02 mmol} and propane-1,3-dict {29.69 g, 390.11
mmol} 1o acetonitrile {100 ml) was added benzyl(trimethyDammontamyhydroxide (1.21 g,
2.89 mmol). The reaction muxiure was slirred for 72 h at 25°C. TLC (petroleum
ether/ethyvl acetate=3:1, Rf =0.5) showed the reaction was completed. The solvent was
removed under reduced pressure. The residue was purified by silica gel chromatography
{colunm height: 250 mm, diameter: 100 mm, 100-200 mesh silica gel, petroleum
ether/ethyl acetate=1/0, 0/1) to give Cpd 2 (11 g, 69% vyield) as colorless oil.

(eneral procedure for preparation of Cpd 3 - ET37412-126

PPhg, {o, imidazaie O J(

* Tl \0/\’)5\()' .

o]
HQ/’\\V/A\O/\/l\Ofk THE
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1z (5.59 g, 22.03 mmol), triphenylphosphine (4.62 g, 17.62 mmol} and imidazole
{1.20 g, 17.62 mmol) were dissolved in tetrahydrofuran (30 ml) under mert atmospheric
conditions {Argon). A solution of Upd 2 (3 g, 14.69 mmol) in tetrahvdrofuran (30 mL)
was added to the reaction and the reaction was stirred at 25 °C for 12 h. LCMS showed the
reaction was completed. The reaction muxture was filiered to remove the white precipitate
and the solvent evaporated. The crude product was purified by silica gel chromatography
eluted with petroleum ether/ethyl acetate=1/0, 0/1 to give Cpd 3 (2.4 g, 32% yield) as
brown oil.

H NMR: ET37412-126-2 {400 MHz, CDCls)

8 1.45 (s, OH), 2.00-2.06 {m, 2H}, 2.47 4, 2H), 3.29 (br t. J=6.17 Hz, ZH}, 3.49 {1,
2H), 3.65 (1. 2H)

General procedure for preparation of Cpd 4- ET37412-107

Fao}
1
A(:(}i/i Fal
l » N/\\t
ome T
o Lore /
. Xy PN,
PPN /U\O/J< > AcO/\V o o Ot-Bu
KGO, DMF A
i
FsC” N
i
3 4

A mixture of Core AG (500 mg, 1.04 mmol} and Cpd 3 (394 mg, 1.25 mmol) in
N N-dimethyiformamide {1 mb) was added KoCOs (173 mg, 1.25 mumol). The reaction
was stirred at 25°C for 12 h. LCMS showed the reaction was completed. The reaction was
poured into water {20 mL} and the reaction was extracted with ethyl acetate (20 mL). The
organic layer was concentrated to give a residue which was purified by silica gel
chromatography (colunmmn height 250 mun, diameter: 100 mm, 100-200 mesh silica gel,
petroleum ether/ethyi acetate=1/0, 0/1) to give Cpd 4 (400 mg, 58% vield) as colorless oil.

LCMS method:

LOMS (ESI+), mvz = 6653 (M + H) +, RT: $.996 min.

5-95A8 2min: LC/MS (The colunmn used for chromatography was a Kinetex Sum

EVO Ci8 100A. Detection methods are diode array {(DAD). MS mode was positive
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electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
Trifluorcacetic acid in water, and mobile phase B was 0.02% Trfluoroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 2.20 min .5% B in .01 min, 5-
95% B {0.01-1.00 min}, 95-100% B {1.00 -1.80 min), 5% B in 1.81 min with a hold at 5%
B for 0.39 min. The flow rate was 1.0 mL/min {0.01-1.80) 1. 2mE (1.81-2.20}

General procedure for preparation of Cpd 5 - ET37412-140

Fsc\

f;“ﬂ.
N

3 N "‘\Ef"\ o
HOldiokane {
o/\\/\OAx)J\Og_BU ....................... Bo AcO” \I\G/\\/\O/\VM\OH
S

Fe” N
3

ci
4 5
A solution of Cpd 4 (380 mg, 39571 mmol) in HCVdioxane {5 ml, 3N) was
stirred at 25°C for 12 h. TLC (petroleum ether/ethyl acetate=1:1, Rf =0.05} showed the
reaction was completed. The reaction was concentrated to give Cpd 5 (250 mg, 70% vield)
as colorless o which was used to next step without any purification.
General procedure for preparation of Cpd 7- ET37442-141

%

i

\J\
E\HN\E"O
HoN, ;
. ;
f} R3
Y
BocHN \/\O /\T'/OH B _
O HATU, DIEA, DMF
BQ&HN\A
o
8 7

To a solution of Cpd 6 (12220 mg. 557.41 ool in N N-dimethyHformamide (2
mi) was added o-{7-Azabenzotriazol-1-y)-DN, N N' N'-tetramethvluronium

hexafluorophosphate (264 mg, 697 mmol)and N-ethyl-N-isopropylpropan-2-amine
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{180.10 mg, 1.39 mmol) and R3 (200 mg, 464.51 mmol}. The reaction was stirred
at 25°C for 12 b, TLC (petroleum ether/cthvl acetate=1:1, Rf =0.49) showed the reaction
was completed. The reaction was poured mto water (20 mbL) and the reaction was
extracted with ethyl acetate (20 mL). The organic layer was concentrated to give a residue
which was purified by silica gel chromatography {column height: 250 mm, diameter: 100
mim, 100-200 mesh silica gel, petroleom cther/ethy! acetate=1/0, 0/1) to give Cpd 7 (250
mg, 85% vield) as vellow solid.

General procedure for preparation of Cpd 8 - ET137412-143

N N
T e
S‘J SJ\
= e
Lo { "\I
\\/\ HClidioxane \/’\
H?sll HP‘é
H 0t \?50 H \5?0
BOGHN\J/\ /\\[(N,, /lLN z HZN\,/”\ - N, Y
S~ AR
' OH OH
7 B8

A solution of Cpd 7 {250 mg, 395.71 ymol} in HCldioxane (5 mbL, 4 N} was
stisred at 25 °C for 12 h. LCMS showed the reaction was completed. The reaction was
concentrated to give Cpd 8 (250 mg, 83.18% yield) as colorless oil which was used to next

step without any purification.

S-95A8 Zmin: LO/MS (The column used for chromatography was a Kinetex Sum
EVO CI18 100A. Detection methods are diode array {DAD) MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
Triftuorcacetic acid in water, and mobile phase B was 0.02% Trifluoroacetic actd in
HPLC grade acetonitrile. The gradient was 5-93% B in 2.20 mun 5% B in 0.01 nun, $-
95% B (0.01-1.00 min), 95-100% B (1.00 -1.80 min), 5% B in 1.81 min with a hold at 5%
B for 0.39 min. The flow rate was 1.0 mL/min (0.01-1.80} 1. ZmL (1 .81-2.20}.

General procedure for preparation of Series 10-A - ET37412-147
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To a mixture of Cpd 5 (100 mg, 164 mmolyand Cpd 3 (174.6 mg, 328
mmol} n N, N-dimethyiformamide {1 ml} was added N-ethyl-N-isopropylpropan-2-amine
(106 mg, 821 mmol)and o-(7-Azabenzotriazol-1-v1}-N,N N' N'-tetramethyvluronium
hexafluorophosphate {124 mg, 328 mmol). The mixture was stirred at 25 “Cfor 12 h
After that KoCO: (45.39 mg, 328.45 pmol} was added to the mixture, and the reaction was
stirred at 23°C for 1 h. LCMS showed the reaction was completed. The reaclion was
filtered to give a residue which was purified by Prep-HPLC (Column: Phenomenex luna
C18 100%40mm*35 wrn, mobile phase: [water (0.1% 2, 2, 2-trifluorocacetic acid)-
acetonitrile]; B%: 40%-74%.8min) to give Series 10-A (5 mg. 3% vield) as white sohd.

'H NMR: ET37412-147-P1AT (400 MHz, DMSO-de)

141
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$ 0.88-0.97 {m, OH}, 1.74 (br t, J=6.05 Hz, 2H}, 1.90 (ddd, J=12.81, 8.71, 452 Hz,
1H), 2.00-2.10 (m, 1H), 2.29 (br {, J=6.36 Hz, 2H), 2.41-2.46 (m, 3H). 3.15-3.24 (m, 2H),
3.29 (brt, 3=6.17 Hz, 2H). 3.43-3.52 (m, 4H), 3.56-3.67 (m, 4H), 3.73-3.74 (m, 3H), 3.94
(br d, J=1.47 Hz, 2H), 3.99 (br ¢, J=5.99 Hz, 3H), 4.19-4.28 (m, 1H), 4.37 (br d, J=6.60 Hz,
1H), 4.40-4.47 (m, 1H), 455 (d, J=0.66 Hz, 1H), 6.71 (s, 1H), 6.76 ¢d, J=8.68 He, 1H),
7.25 (d. J=8.56 Hz, 1H), 7.39 (5, 4H), 7.44 (br d. J=0.41 Hz, 1H), 7.64 (br d, }=8.31 Hz,
1H), 7.75 (dd. J=4.95. 3.24 Hz, 2H), 7.96 (br t, J=5.50 Hz. 1H), 8.57 (¢, }=5.93 Hz, 1H).
897 (s, IH)

LOMS (BESIH) miz= 10803 (M + H) +, RT: 2.723 min.

5 95AB Gmun MS1500-220-254-ELSD :© LC/MS( The gradient was 5%B 1o
(. 40mmin and 5-95% B at 0.40-3.00 min . hold on 95% B for | 00min, and then 95-5%B in
0. 0Trmin, the flow rate was 1.0 ml/min. Mohile phase A was 0.04% Tnfluoroacetic Acid in
water, mobile phase B was 0.02% Trifluoroacetic Acid in acetontirile. The column used
for chromatography was a Kinetex €18 50%2 Imm column {Sum particles). Detection
methods are diode array (DAD) and evaporative light scattering (ELSD) detection as well
as positive electrospray tonization. MS range was 100-1500.

Synthesis of Series 10-B (NUCC-0226304)

O
Y
FaC HN
¢ S o=
N Q
E\E‘ fl o H %l“‘N\
| { e
HO Xy, OMOA\/)L.N ’/\\\//0\/"\0/\\./" N \74}\\:“"}\ o
H i
e

Series 18-8
{NUCC-$238304)

Synthetic Scheme:

Scheme 24: Synthesis of Series 10-B (NUCC-0226304)
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General procedure for preparation of Cpd 2- ET37412-142
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To a solution of Cpd 1 (21576 mg, 868.87 mmol) in -methyl-2-pyrrolidinone {2
ml) was added N-ethyl-N-isopropylpropan-2-amine (187.16 mg, 1.45 numol) and 2- (2,6~
dioxo-3- piperidvi}-4-fluoro-isomdoline-1,3-dione (200 mg, 724.06 nmumol). The reaction
was stirred at 20°C for 12 h. TLC (petroleum ether/ethyl acetate=1:1, RF=0.23} showed
the reaction was completed. The reaction was poured intoe water {20 mb) and the reaction
was extracted with ethyl acetate (20 mL). The organic laver was concentrated {o give a
residue which was purified by silica gel chromatography (column height: 250 mum,
diameter: 100 mm, 100-200 mesh silica gel, Petroleum ether/Ethyl acetate=1/0, 0/1) to
give Cpd Z (150 mg, 41% vield) as colorless oil.

General procedure for preparation of Cpd 3 - ET37412-144

O o]
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N o L MM o P
Bon” \/\Q/\,/ \/\N F 5 \f/'\c»/\\/‘ \V/"\N"‘ =
H H
2 3

A solution of Cpd 2 (200 myg, 396.41 mmol) in HCVdioxane (2 mb, 4 M} was
stirred at 25°C for 0.2 h. LCMS showed the reaction was completed. The reaction was
concentrated to give Cpd 3 (120 mg, 75% vield) as colorless oil which was used to next
step without any punification.

LCMS method:

LOMS (ESI+): mz=405.1 (M + H} +, RT: 0.605 min.
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5-95A8 Zmin: LC/MS (The column used for chromatography was a Kinetex Sum
EVO CI8 100A. Detection methods are diode array {(DAD) MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
Triffuorcacetic acid in water, and mobile phase B was 0.02% Trifluoroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 2.20 min 5% B in 0.01 mun, 8-
95395 B {0.01-1.00 nun}, 95-100% B (1.00 -1.80 mun), 5% B in 1.81 min with a hold at 3%
B for 0.39 min. The flow rate was 1.0 mU/min (0.01-1.80) 1. ZmL (1 81-2.20}.

General procedure for preparation of Cpd _4- ET37412-158

Fat:
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To a solution of Cpd 3 (100 mg, 16423 mmol) and Cpd 3 (79.70 mp, 197.07
mmol) in N N-dimethyviformamide (1 mL) was added N-ethyl-N-isopropyipropan-Z-amine
{10613 g, 821 mmol)and o-{7-Azabenzotriazol-1-v}-N N, N' N'-tetramethvioronium
hexafluorophosphate (74.93 mg, 197.07 mmol). The reaction was stirred at 25°C for 12 h.
LCMS showed the reaction was completed. The reaction was poured into water (5 mL)
and extracted with ethyl acetate (5 ml). The organic laver was concentrated to give a
residue which was purified by Prep-TLC to give Cpd 4 (80 mg, 31% vield) as vellow solid.

U NMR: ET37412-158-g1 (400 Mz, DMSO-ds)
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5 1.71-1.76 (m. 3H), 1.76-1.84 (m, 2H), 1.94-2.06 (m, 1H), 2.27 (1, J=6.36 Hz, 2H),
2.53-2.65 (m, 3H), 2.82-2.94 {m, 1H), 3.16 (g, J=5.71 Hz, 2H), 3.28-3.39 (m, GH), 3.53-
3.63 (m, 6H), 3.74-3.83 (m. 3H), 4.10 (br 1, J=5.99 Hz, 2H). 5.05 {dd, /=12.90, 5.44 Hz,
1H), 6.59 (brs, 1H), 6.68 (s, 1H), 7.03 (d. /=7.09 Hz, 1H), 7.13 (d, /=856 Hz, 1H), 7.23
(d. J=5.68 Hz, 1T1), 7.54-7.64 (m. 3H), 7.72 (4, F=1.47 Hx. 1), 7.79-7.88 (m, 2H), 11.08
(s, 1H)

General procedure jor preparation of Series 10-B - ET37412-162
0
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Series 10-B
[MUC 022604

To a solution of Cpd 4 (30 mg, 30.14 umol. 1 eg) in dimethyl sulfoxide (1
mL} was added KoCGOs (8.33 mg, 60.28 mmol}. The reaction was stirred at 86°C for 12 h
The reaction was was purified by Prep-HPLC column: imohile phase: [water(0.1%2,2,2-
trifluoroacetic acid)- acetomutrile];B%: 50%-80%.9 roin 1o give Series 10-B {20 mg, 60%
vield) as white solid.

'H NMR: ET37412-162-1 (400 MHz, CDClh-ds)

S 1.87-1.96 (m, 2H), 2.08-2.19 {m, 1H), 244-2.57 (m, 2H), 2.68-2.77 {m, 2H},
2.82-2.91 (m, 1H), 3.41-3.48 (m, 6H), 3.55-3.67 (m, 9H), 3.68-3.74 (m, 3H), 3.84 (5. 3H).
404 {br 1, J=6.02 Hz, ZH), 489 (br dd, /=12.04, 536 Hz, 1H}, 657 (s, 1H), 6.69 (d.
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J=8.58 Hz, 1H), 6.90 (br d, J=8.46 Hz. 2H), 7.09-7.14 (m, 1H), 7.21 (d, /=8.46 Hz, 1H).
7.47-7.54 (m, 2H), 7.60-7.64 (m, 1H), 7.75 (5, 1H), 8.63 (brs, IH)

LOMS (ESI+) m/z=953.3 (M + H) *. RT; 2.831 min.

5 95AB Amin MS1500-220-254-ELSD  LC/MS({ The gradient was 5%B in
0.40min and 3-25% B at 0.40-3.00 min . hold on 95% B for 1. 00min, and then 93-3%B in
0.01min, the flow rate was 1.0 mi/min. Mobile phase A was 0.04% Trifluoroacetic Acid in
water, mobile phase B was 0.02% Trifluoroaceiic Acid in acetonitrile. The coluron used
for chromatography was a Kinetex C18 30%2 1mm column (Sum particles). Detection

methods are dicde array (DAD) and evaporative Hght scattering (ELSD) detection as well

as positive electrospray ionization. MS range was 100-1500.
Final Report of NUCC-0226304 (ET42365-21-1), NUCC-0226503 (ET42365-19-
1), NUCC-0226499 (FT42365-26-1), NUCC-0226498 (ET42365-25-1), NUCC-0226497
{ET42365-23-1) and NUCC-0226496 (ET42365-20-1}

ADIBOCHIDGY ADIBRICHIDGY AGIBO4CHINGY
RUCC-0226504 HUCC-B226498 NUCC022548%

,CFe

oW f
/\_/\ r\oﬁ ) ﬂ\/ /\Q
o \// o o O/
)

i
k i

Ct
AQIBOSCHIDOY ADIBOTCOIDOY ASBOSCHIDGY
NUCC-02268488 NUCC-0226583 NUCC-D226487

Synthetic  Scheme: Preparation of A0IBOZCOIDO1  (NUCC-0226504),
AQIBO7COI DO (NUCC-0226503), AGTBO4COID0T (NUCC-0226499), AGIBO6COIDOT
(NUCC-0226498), ACIBORCOIDOI (NUCC-0226497) and ACGIBO3(CO1DO1 (NUCC-
0226496)



WO 2024/026512 PCT/US2023/071380

0
Nﬁr jj\
N Y \E\
K;C03, DMF ﬁ’\o/\fr’“\a/\aa
|
o ~F
3 4
O

i«j\ . o Ser, CHaNHNH,
L OH i
= $ C’//\:/ = E10H
O
e .

Pd{dpphiCly, R
EtOH/HOfTolusne

NBZCOS §Xi

HUCC-Xi

Take ACIBO3C01D01 (NUCC-0226496) as an example.

oy O

K,COs, DMF
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Chemical Synthesis

5-25AB 2min: LC/MS (The column used for chromatography was a Agilent
Poroshell SB-C18 3.0*30mm, 2.7um. Detection methods are diode array {DAD). MS
mode was positive electrospray iomzation. MS range was 100-1000. Mobile phase A was
(.04% trifluoroacetic acd in water, and roobile phase B was 0.02% trifluoroacetic acid in
HPLC grade acetonitrie. The gradient was 5-95% B mn1.50 min .3% B in 0.01 min, 5-95%
B ((.01-0.70 min}, 95% B {G.70-1.16min}, 95-3% B {1.16-1.50min). The flow rate was 1.5
ml./min.

50_100CD 6nun-220-234-ELSD: LC/MS (The gradient was 50% B in (.40 min
and 50-100% B at (.40-3.40 mun, hold on 100% B for (.45 min, and then 100-50% B in
(.01 mun, the flow rate was 0.8 ml/min. Mobile phase A was H0+10mM NELHCO;,
mobile phase B was Acetonuirile. The column used for chromatography was a Xbridge
CI8 2.1*50mm column (Sum particles). Detection methods are diode array (DAD) and
evaporative light scaftering (ELSD) detection. MS mode was positive electrospray
iontzation. MS range was 100-1000.

General procedure for preparation of Compound 4~ ET42365-6
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To a solution of Compound 3 (2.5 g, 7.02 mmol, 1 eg) in DMF (50 ml) were
added KoCO5 (1.94 g, 14.04 mmol, 2 eq) and 1-{bromomethyl}-4-chloro-benrene (1.73 g,
8.43 mumol, 1.2 eg), the reaction was stirred at 30°C for 8 hrs. LCMS showed the starting
material was consumed and a new peak with desired product Ms was detected. The
reaction was diluted with water (150 ml), the precipitate was filtered and dried under high
vacuum to give Compound 4 (2 g, yield 56.3%) as a white solid. The product was used to
the next step directly without further purification.

LOMS (ESH) RT: 1144 min, m/z=480.8 (M+H)".

5-95A8 2Zmin: LO/MS (The column used for chromatography was a Agilent
Poroshell SB-{18 3.0%¥30mm, 2.7um. Detection methods are diode array (DAD). MS
mode was positive electrospray 1onization. MS range was 100-10600. Mobile phase A was
{0.04% trifluoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in
HPFLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 mun, 5-
959% B (0.01-0.70 mun), 95% B (0.76-1.16 mun), 95-5% B (1.16-1.50 min}. The {Jow rate
was 1.5 mul/min.

General procedure jor preparation of Compound 5- ET423635-10

i
Ci < |
2 ! J\jl oH l e }E\
N )
/@H .. | "ﬁ/\o 7 o7 er,
Ny o o7 ek, Fa{dppniCly, o 7
L}l g EOH/H,OfTolusne R’l
ol Na,GO, N
4 8
To a solution of Compound 4 (200 mg, 416.14 umol, 1 eg). NaxC0O: (88.21 mg,
832.29 umol, 2 eg} and (3 4-dichlorophenyljboronic acid {93.29 mg, 499.37 pmol, 1.2 eg)
in a mixture solution of toluene (6 mb), EiOH (1.2 mL) and H20 (0.3 mL} was added

Pd(dppDCL.CHCL (33.98 mg, 4161 umol, 0.1 eg} under nitrogen, the reaction was
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stirred at 80°C for 12 hrs. LCMS showed the starting material was consumed and a new
peak with desired product Ms was detected. The reaction was filtered and the filtrate was
concentrated to give the crude product The crude product was purified by Prep-TLC
{petroleum ether/ethyl acetate = 2/1} to give Compound 5 (150 myg, vield 64.92%) as a
yellow solid.

LOMS (ESI+): RT: 0.936 min, nvz=499.1 (M+H)".

3-95A8 Zmin: LC/MS (The colunwn used for chromatography was a Agilent
Poroshell SB-C18 3.0%30mm, 2.7wm. Detection methods are diode array (DAD). MS
mode was positive electrospray 1onization. MS range was 100-1000. Mobile phase A was
0.049% trifluoroacetic acid n water, and mobile phase B was 0.02% influorcacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min .5% B in .01 mun, 5-
95% B (0.01-0.70 min}, 93% B (0.70-1.16 min), 95-5% B (1.16-1.50 min}. The flow rate

was 1.5 mL/min.

CF,
o —{
g A
D8 A
Ny g N o e, CHgNHNH, /L !
/( ,3/ 3 — , 5 £ an
e A, EtOH c-J\#”J

§ ABIBR3COIDeT
NUCC-0226488

To a solution of Compound 3 (150 mg, 300.18 pmol, 1 eq) in EtOH (2.5 mL) was
added CH3NHNH> (150 mg, 1.30 mmol, 171.43 ul, 40% purity, 4.34 eg), the reaction
was stirred at 80°C for 16 hrs. LCMS showed the starting material was consumed and two
new peaks with desired product Ms were detected. The reaction was concentrated to give
crade product. The crude product was purified by Prep-HPLC (colummn: Phenomenex luna
C18 100740 mm™S um; mobile phase: {water (0. 1%TFA}ACN]; B%: 55%-85%, 8 nun),
then {column: Waters Xbridge BEH (18 100%30 mm*10 um: mobile phase: [water
{(10md NHHCO33-ACNL B%: 60%-90%, & min) to give AGIBO3COIDOT (422 myg,

vield 26.64%) as white solid.
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'H NMR: (ET42365-20-P1X, 400 MHz, CHLOROFORM-d) § 3.84 (s, 3H), 5.07
(5. 2H), 5.15 (5, 1H), 6.35 (s, 1H), 6,76 (d, /=851 Hz, 1H), 7.19 (1, /=8.88 Hz, 3H), 7.26
(d, J=1.88 Hz, 1H), 7.33 {d, J=8.38 Hz, 2H), 7.55 {d, /=1.88 Hz, 1H), 7.59 (d, /=8.25 Hz,
1H)

LCMS (EST): RT: 2.889 min, m/2=5327.1, 529.0 (M+H, M+2+H)",

50_100CD_6min-220-254-ELSED: LC/MS (The gradient was 50% B in 0.40 min
and 50-100% B at 0.40-3.40 min, hold on 100% B for 0 45 min, and then 100-50% B in
0.01 nun, the flow rate was 0.8 ml/min. Mobile phase A was HaO+10mM NHHCO:,
mobile phase B was Acetonitrile. The column used for chromatography was a Xbridge
C18 2.1*50mro coluron (Sum particles). Defection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection. MS mode was positive elecirospray
ionization. MS range was 100-1000.

Synthesis of Series 10-C (NUCC-0226502)

Series 10-C

{MUCC-8226502)
Synthetic Scheme: Synthesis of Series 10-C (NUCC-0226502)
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Expertments for largest scale run:

General procedure for preparation of Cpd 2- ET37412-173

) 0
i
THO (2 e
E\ | _TORea) S
Pyiov) g A
MO N T eR, asec, 1k o N Ny e

1 2
To a solution of Cpd 1 (1 g, 435 mmol} in pynidine (30 mb)was added

triftuoromethanesuLfonic anhydride (2.45 g, 8.69 mumwol). The mixture was stirred at 25°C

J—
(4
[N
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for 1 h. LCMS showed the reaction was completed. The reaction was poured into water
{10 mL} and extracted with ethyl acetate (10 ml). The organic laver was concentrated to
give Cpd 2 (1.1 g, vield 70%; as yellow oil which was used to next step directly.

LCMS method:

LOMS (EST+): m/z = 363.1 (M + H) + RT: 0.837 pun.

5-95AB Zrman: LC/MS (The colurnn used for chromatography was a Kinetex Sy
EVO CI8 100A Detection methods are diode array (DAD). MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
Triffuorcacetic acid n water, and mobile phase B was 0.02% Trifluoroacetic acid in
HPLC grade acetontirile. The gradient was 5-95% B 1n 2.20 man 5% B in .01 min, 5-
95% B {0.01-1.00 min}, 95-100% B {1.00 -1.80 mun), 5% B in 1.81 oun with a hold at 5%
B for 0.39 min. The flow rate was 1.0 mL/min(0.01-1.80) 1. ZmE(1.81-2.20}.

General procedure for preparation of Cpd 3 - ET37412-153

NHa N
o]
3 [ K@ 1A
N Jl L:;/ o & ,"/\\\\T/Jl\i
Ti :L | R BINAP (0.2 83), SN e e

07 N 7 o, Pd{0AL), (6.1 8q), H
CSQCOS {2 sq),
THF (10 V), 54°C

2 3

To a solution of Cpd 2 {1 g. 2.76¢ nmumol) in tetrahydrofuran (10 mbL) was added
palladium (I} acetate (61.98 myg, 276.09 pmol), diphenvimethanamine (1.01 g, 532
mmely, CsC0: (1.80 g, 5.52 mumoly, (#)-2.2-Bis{diphenyiphosphino-1,1-binaphthalene
(343.83 myg, S52.18 wmol, 6.2 egy under N2, The mixture was stirred at 60°C for 12 h
LCMS showed the reaction was completed. The reaction was concentrated 1o give a
residue. The residue was puwrified by silica gel chromatography {columm height: 250 mum,
diameter; 100 mm, 100-200 mesh silica gel, petroleum ether/ethvl acetate=1/0, 0/1}) 1o
give Cpd 3 (0.4 g, vield 37%) as vellow solid.

' NMR: ET37412-183-1 (400 Mz, CDCL)

§5.00 ¢br s, 1H). 5.65 (br d. J = 3.30 Hz, 1H), 6.39 (d, J = 2.20 Hz, 1H), 6.57 (s.
TH), 6.71 (dd. J = 8.80, 2.20 Hz, 1H). 7.31-7.41 (m, 10H), 7.94 (d. J = §.80 Hz, 1H)

General procedure for preparation of Cpd_4- B137412-214
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To a solution of Cpd 3 (330 mg, 834.65 wmol) in N N-dimethylformamide (3 mL)
was added N-Bromosuccinumide (163.41 mg, 91812 pmel). The reaction was stirred at
80°C for 12 h. LCMS showed the reaction was completed. The reaction was powred into
water (10 mL) and extracted with ethyl acetate (10 mL). The combined organic phase was
dried with anhydrous Nax804, filtered and concentrated n vacuum. The residue was
purified by silica gel chromatography {(column height: 250 nun, diameter: 100 ram, 100-
200 mesh silica gel, petroleum ether/sthy! acetate=1/0, 0/1) to afford Cpd 4 (200 mg, vield
196} as white solid.
LOMS (BSHY: m/z=4762 (M + H) ', RT: 0.933 min.
General procedurs for preparation of Cpd 5. NotebookPage: ET37412-234.

i

f) 8
Fal” SN g O
{!)H 1.2 eg

/A\j /-\ﬁ : O/\CFQ; [2-{2-aminophenyliphenyl}-

methyisulfonvioxy- |
Br pabadium;dicyolohexyi§3,8- g CF,
dimathoxy-2-{2,4,6- a
trilsopropyiphenyliphenyliph
osphane (0.1 ag)
KaPO, (2 eq), THF (10 V)
80°C, 12 h

To solution of Cpd 4 (0.2 g, 0.421 umol) in tetrahydrofiman (2 mL) was added (4-
chloro-3-(trifluoromethyDphenyhboronic  actd (0113 ¢ 0506 umol),  [2-(2-
amunophenvh)phenvi}-methylsplfonyloxy-palladiom:dicyclohexyi~[3,6-dimethoxy-2-
(2.4,6-triisopropyiphenylyphenyl{phosphane (38 mg, 0.042 pmol} and
potassium phosphate (179 mg, 0.843 umol} at 25°C. And the reaction was stitred at 80°C
for 12 h. The reaction was poured into water (S mL). The organic phase was separated and
the agueous phase was extracted with ethyl acetate (5 mi} for three times. The organic

phase was washed with brine (10 mL), dried over NaxSQs, filtered and concentrated under
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vacuum to give crude product. The crude product was purified by columm chromatography
on silica gel (petroleurn ether / ethyl acetate = 1/ 010 1/ 2) to give Cpd 5 (0.1 g, vield
41%;) as a colorless oil.

LCMS: m/z = 574.4 (M+H)", RT: 1.211 min

5-95AB 2Zmin: LO/MS (The column used for chromatography was a Kinetex Sum
EVQO C18 100A 2.1*%30mm. Detection methods are diode array (DAD). MS mode was
positive electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
Trifluoroacetic acid in water, and mobile phase B was 0.02% Tuflucroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 mun. 5% B in 0.01 min 5-95%
B (0.61-0.70mun), 95%8B for 0.46man. 95-5% B (1.61 -1.50 moan}y with a bold at 5% B for
(.1 Imin. The flow rate was 1.5mbL/min.

General procedure for preparation of series 10-C. NotebookPage: ET37412-246.

B
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j\/ /ii\ R 2eq
¥ 07 G, N
Q ELOH (10 v),12 h,
i 80°C
e,

, CF
Gl s

§ Series 10-C
{RUCC-0226502)

To a solution of Cpd 5 (0.1 g, 0.174 pmol} in ethyl aleohol (1 ml) was added
diazomethane (60 mg, 0.34 umol) at 25°C. And the reaction was stirred at 80°C for 12 h.
The reaction was poured into water {3 mL). The mixture was extracted with ethvl acetate
(5 mL} for three times. The organic phase was washed with bring (10 wl}, dried over
NaxS0q, filtered and concentrated under vacuum to give crude product which was purified
by Prep-HPLC {column: Waters Xbridge Prep OBD C18 150%40mm™ 10um;mobile phase:
fwater{10mM NHHCO: J-acetonitrile]; BY%: 60%-90%,8min} to give Series 10-C (7 mg,
15% vield) as white solid.

IH NMR (ET37412-246-P1AS, 400 MHz, DMSQ-ds)



WO 2024/026512 PCT/US2023/071380

5371 (s, 3H), 4.86 (d, J=5.95 Hz, 1), 5.67 (d, J=5.73 Hz, 1H), 6.27 (d, J=8.60
Hz, 1H), 6.60 (s, 1H), 6.99 (d, =838 Hz, 1H), 7.22 (td, J=53.68, 2.54 Hz, 2H). 7.26-7.34
(m, SH), 7.72 (dd, J=8.38. 1.54 Hz, 1H}, 7.81 (dd, J=4.85, 3.31 Hz, 2H). 8.53 (s, 1H)

LCMS: m/z = 602.2 (M+H)Y', RT: 3.023 min

5 O5AB omin-220-254-ELSD: LO/MS (The gradient was 5%B in 0.40min and
5-95% B at 0.40-3.00 min, hold on 93% B for 1.00min, and then 95-3%B in 0.01min, the
flow rate was 1.0 ml/moin. Mobile phase A was 0.037% trifluoroacetic acid in water,
mobile phase B was 0.018% trifluoroacetic acid in acetonitrile. The column used for
chromatography was a Kinetex 18 50*Z.1mm column (Sum particles). Detection
methods are diode array (DAD) and evaporative Hghl scattering (ELSD) deiection as well
as positive electrospray ionization. MS range was 100-1000,

Synthesis of NUCC-0226595 (FT42365-226-1)

CF
Y
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A | N
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Synthetic Scheme: Preparation of A03B01D0T (NUCC-0226595)
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Chemical Synthesis

5-95AB 2Zmin: LC/MS (The column used for chromatography was a Agilent
Poroshelt SB-C18 3.0%30mm, 2. 7um. Detection methods are diode amray (DAD). MS
mode was positive electrospray onization. MS range was 100-10600. Mobile phase A was
{0.04% trifluoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 mun, 5-
953% B (0.01-0.70 min), 95% B (0.76-1.16 mun), 95-5% B (1.16-1.50 min}. The Jow rate
was 1.5 ml/min.

5 95AB 6min-220-254-ELSD: LC/MS ( The gradient was 5% B in 0.40 min and
5-95% B at 0.40-3.00 min, hold on 95% B for 1.00 min, and then 95-3% B in 0.01 min,
the flow rate was 1.0 mL/min. Mobile phase A was 0.037% trifluoroacetic acid in water,
mobile phase B was 0.018% tufluoroacetic acid in acetonitrile. The column used for
chromatography was a Kinetex CI8 50%2.1 nmum column (& um particles). Detection
methods are diode array (DAD) and evaporative light scattering {ELSD detection as well
as positive electrospray ionization. MS range was 100-1000,

Experimentals for largest scale ri:
o o
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General procedure for preparation of Compound 2-ET43363-193.
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To a solution of Compound 1 {1 g 375 mmol, 1 eg), [4-chioro-3-
{irifluoromethyiphenyl] -boromic acid {1.94 g, 8.63 nunol, 1.5 eg) and NaxC3s (1.22 g,
11.50 mimol, 2 eg) in a mixture solution of toluene (30 mL), EtOH (6 mL) and H2O (1.2
mL} was added Pd{dppHiCla. CHRCla (469.35 mg, 575.00 umol, 4.1 eg) under nitrogen, the
reaction was stirred at 100°C for 2 hrs. LCMS showed the starting maierial was consumed
and a new peak with desired product Ms was detected. The reaction was filtered and the
filtrate was concentrated to give the crude product. The crude product diluted with water
{60 mL} and extracted with ethyl acetate (3 » 50 mL). The organic layer was washed with
aguecus KoCOs (2 x 60 mly and brine (60 wl), dried over anhydrous sodium sulfate,
filtered and covcentrated under reduced pressure to afford Compound 2 (6.5 g, vield
28.6%) as a vellow solid. The crude product was used to the next step directly without
further purification.

1 NMR (ET42365-193-P1A, 400 Mz, CHLORGFORM-d) § 7.21-7.25 (m, 1H),
7.28-7.31 (m, 1H), 7.60 {(d, J=8.25 Hz, 1H), .08 (dd, J=8.32, 1.69 Hz, 1H). 8.33 (d
JS=225 Hez, 2H)

General procedure for preparation of Compound 3-ET423635-207.

2B
g
NBS ¥ ToH
— ’J\f
Ner
Cl
2 3

To a solution of Compound 2 (400 mg, 1.46 mmol, 1 eg) in DMF (4 mL) was
added NBS (312.21 mg, 1.75 mmol, 1.2 eg) in portions at 0°C, the reaction was stirred at

26°C for 3 hrs. LCMS showed about 30% of the starting material was remaining and a
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new peak (about 35%) with desired product Ms was detected. The reaction was diluted
with water (20 ml) and was extracted with ethyl acetate (3 x 15 ml). The combined
organic layer were washed with brine (20 mL} and dried over Na:S(Ou and concentrated to
give crude product. The crude product was purified by Prep-HPLC {column: Phenomenex
Gemini-NX 80%40 nun™3 um; mobile phase: {water (10mM NHUHCOs)-ACNY, B%: 30%-
60%, 8 min) to give Compound 3 {120 mg, yield 23.29%}) as a yellow solid.

LOMS (ESH): RT = 0.833 min, nv/z 352.0, 354.0 (M+H)".

3-95AB Zmin: LE/MS (The column used for chromatography was a Agilent
Poroshell SB-C18 3.0%30mm, 2 Tum. Detection methods are diode array (DAD) MS
mode was positive electrospray onizafion. MS range was 100-10600. Mobile phase A was
{0.04% trifluoroacetic acid in water, and mobile phase B was .02% trifluoroacetic acid in
HPFLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min, 5-
959 B (0.01-0.70 mun), 95% B (0.70-1.16 min), 95-5% B (1.16-1.50 mun}. The flow rate
was 1.5 ml/min

General procedure for preparation of AO3BOIDOI-ET42365-22¢.
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To a solution of Compound 3 (120 mg, 34039 umol, 1 eg), [2-methyl-3-
(triftuoromethyl) -pyvrazol-3-vijboronic acid (85.81 mg, 442.31 pmol, 1.3 eg) and KsPO4
{144 51 mg, 680.79 umol, 2 eg) in a mixture solution of H2O {1 mL}j and THF (5 mL) was
added ditert-butyi(eyclopentyl}phosphane dichioropaliadium;iron (22.18 mg, 34 04 pmol,
0.1 eq) under nurogen atmosphere, the reaction was stirred at 80°C for 12 hrs. LCMS
showed the starting material was consumed and a new peak with desired product Ms was

detected. The reaction was filiered and the filtrate was concentrated to give the crude
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product. The crude product was purified by Prep-HPLC {columm: Waters Xbridge Prep
OBD C18 150%40 nmun*10 um, mobie phase [water (10mM NHHCG:)-ACNY, B%:
65%-95%, 8 min} to give A03B01D0T {26.8 mg, vield 18.37%) as a white solid.

'H NMR (ET42365-257-P1A, 400 MHz, CHLOROFORM-d) § 4.28 (s, 3H). 5.50
(brs, 1H), 6.81 (s, 1H), 7.36 {d, /=38 Hz, 1H), 7.53 (d, /=838 Hz, 1H), 7.65(d, J=8.50
He, 1H), §.14-8.21 (m, 1H), 8.43 (s, 1H)

LOMS (ESH) RT = 3.535 min, nv/z 422.1 (M+H)".

5 95AB omun-220-254-ELSDy LC/MS ( The gradient was 5% B i 0.40 mm and
5-95% B at 0.40-3 .00 min, hold on 95% B for 1.00 min, and then 95-3% B in 0 Olmin, the
flow rate was 1.0 mL/mun. Mobile phase A was 0.037% influorcacetic acid in water,
mobile phase B was 0.018% trifluorcacetic acid in acetomitrile. The columm used for
chromatography was a Kinetex C18 50%2.1 mm column (& um particles). Detection
methods are diode array (DAD) and evaporative Hght scattering (ELSD) detection ag well
as positive electrospray ionization. MS range was 100-1000.

Synthesis of NUCC-0226574 (ET42365-172-1}

AJIBOICHBDY
(NUCC-0226574)

Synthetic Scheme

Scheme 25: Preparation of AGIBOICOADOT (NUCC-0226574)
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Chemical Synthesis

5-95A8 2min LO/MS (The colurun used for chromatography was a Agilent
Poroshell SB-CIR 3.0%*30mm, 2 7um. Detection methods are diode array {DAD) MS
mode was positive electrospray ionization. MS range was 100-1000. Mobile phase A was
(.04% triftuoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in
HPLC grade acetonitrile. The gradient was 5-93% B in 1.50 min 5% B in .01 man, §-
93% B (0.01-0.70 min), 95% B (0.70-1.16 mun), 95-3% B (1.16-1.30 min). The {low rate
was 1.5 mL/min.

SO_TO0AR_6nun-220-254-ELSD: LO/MS (The gradient was 50% B in 0.40 min
and 50-100% B at 0.40-3.00 nun. hold on 100% B for 1.00 nun, and then 100-50% B n
$.01 min, the flow rate was 1.0 mi/min. Mobile phase A was 0.04% trifluoroacetic acid in
water, mobile phase B was 0.02% wtrifluoroacetic acid in acetonitrife. The column used for
chromatography was a Luna CI8 S0%2.0mm column (Sum particles). Detection methods
are diode array (DAD) and evaporative hght scattering (ELSD) detection as well as
positive electrospray ionization. MS range was 100-1000.

Fxperimentals jor largest scale run:

(eneral procedure for preparation of Compound 7-E143365-1 32,

CF CF4
A :
I Y
4 s
“1 \
\ TH,0
HO™ X NpAc = OAc
TEA, DCM
CFs CFq
¢
Core A3_1 7

To a solution of Core A3 1 (600 mg, 1.25 mmol, 1 eg) and pvridine (396.51 mg,
5.01 mmol, 404.61 ul, 4 e¢g} in DCM (20 mL) was added TH20 (530.37 mg, 1.88 mmol,
310,16 ul, 1.5 eg) dropwise at 0°C, the reaction was strred at 20°C for 12 s, TLC
{Peiroleum ether/ Ethyl acetate = 2/1) showed the starting material was consumed and a
new peak was generated. The reaction was diluted with water (60 mL) and extracied with
DCM (3~ 30 mL). The organic layer was separated and the combined organie layer was

washed with brine (60 ml), dried over NaxS{Q4, filtered and concentrated under reduced
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pressure to give crude product. The crude product was purified by column
chromatography on stlica gel {eluted with petroleum ether/ethyl acetate = 50/1 to 10/1) to
give Compound 7 {600 mg, vield 74 46%) as a white solid.

'H NMR (FT42365-132-P1A, 400 MHz, CHLOROFORM-d) § 1.80 (s, 3H), 3.35
(s, 3H), 6.57 (s, 14}, 7.47 {dd, J=8.25, 1.75 Hz, 1H), 7.49-7.56 (m, 2H), 7.64 (d, /=825
Hz, 1H), 769 {d, /=1.63 Hz, {H)

General procedure for preparation of Compound 1 24-ET42365-142

\
o
BPD, +-BuONa 7 /Qf
B

“ 2 CuCl, Xantfhos H ~o
,ﬂj MeQHITHF, 70°C I;\
o N N
114 124

To a solution of Compound 11 (500 mg, 3.66 mmol, 1 eg), 4.4,5 5-tetramethyl-2-
(4.4,5,5 -tetramethyl-1,3,2-dioxaborolan-2-v1)-1,3,2-dioxaborolane {1.02 g, 4.03 mmol,
1.1 eq) and NaOtBu (703.65 mg, 7.32 nunol, 2 eg) in THF (10 mbL) were added MeOH
{234.60 mg, 7.32 mmol, 296.29 L, 2 eg), Xantphos (317.74 mg, 549.14 umol, 0.15 eg)
and CuCl (10.87 mg, 109.83 wmeol, 2.63 pl, 0.03 eg} under mirogen. The mixture was
stitred at 70°C for 1 bhouwr. HPLC showed about 19% of the starting matenial was
remaining and a new peak was detected. The reaction was diluted with water (60 mL) and
was extracted with ethyl acetate (3 x 50 mL}. The combined organic layers were washed
with brine {60 wl}, dried over NaxSOus and concentrated 1o give crude product, which was
purified by column chromatography on silica gel (eluted with petroleum ether/ethyl
acetate = 100/1 to 20/1) to give Compound 12A (270 mg, yield 22.3%) as a yellow solid.

H NMR (ET42365-142-P1A, 400 MHz, CHLOROFORM-d) § 1.22 (s, 12H), 6.04
{d, J=18.39 Hz, 1H), 7.16-7.24 (m, 3H}, 7.29-7.36 {m, 2H)

(General procedure for preparation of Compound 12-ET42363-151.
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To a solution of Compound 7 (200 mg. 327.42 umol, 1 eg), Compound 1ZA
(216.55 mg, 654.84 umol, 80% purity, 2 eg) and NaxC(» (69.41 mg, 654.84 ymol, 2 eg)
in a mixture solution of dioxane (8 mL} and Ho0 (1 mL) was added Pd{dppHiCh CHCL:
(26.74 mg, 32.74 ymol, 0.1 eg) under nitrogen, the reaction was stirred at 85°C for 12 hus.
LCMS showed the starting material was consumed and a new peak with desired product
Ms was detected. The reaction was filtered and the filtrate was concentrated to give the
crude product. The crude product was purified by Prep-TLC (petroleum ether/ethyl acetate
=2/1} 1o give Compound 12 (35 mg, vield 14.27%) as a yellow selid.

LCMS (ESI+): RT = 0.971 min, m/z 599.2 (M+H)".

5-95AB Zmin: LC/MS (The column used for chromatography was a Agilent
Poroshell SB-CI8 3.0%30mm, 2 7Tum. Detection methods are diode array {DAD). MS
mode was positive electrospray ionization. MS range was 100-1¢00. Mobile phase A was
0.04% trifluorcacetic acid in water, and mobile phase B was 0.02% tifluorcacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min .3% B in 0.01 min, 5-
95% B {0.01-0.70 min, 95% B (0.70-1 .16 mun), 95-5% B {1.16-1.530 mun). The flow rate
was 1.5 mL/min.

General procedure for preparation of Compound 13-ET42365-154.
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To a solution of Compound 12 (35 mg, 46.72 wmol, 80% purity, 1 eg) in MeOH (2
ml) was added K2CO: (12.91 mg, 93.43 pmol, 2 eg), the reaction was stured at 20°C for
3 hrs. LCMS showed the starting material was consumed and a new peak with desired
product Ms was detected. The reaction was diluted with water (3¢ mL) and was extracted
with ethy! acetale {3 x 10 mb.). The combined organic layers were washed with brine (10
mL), dried over NaxSOs and concentrated to give crude Compound 13 (18 mg, vield
62.22%) as a veliow solid. The crude product was used to the next step directly without
further purification.

LCMS (ESI+): RT = 0.969 min, m/z 557.2 (M+H)Y".

5-95AB 2min: LO/MS (The column used for chromatography was a Agilent
Poroshell SB-Ci8 3.0%*30mm, 2.7um. Detection methods are diode array {DAD). MS
mode was positive electrospray ionization. MS range was 100-1000. Mobile phase A was
(.04% trifluoroacetic acid in waler, and roobile phase B was 0.02% trifluoroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 nun .5% B in 0.0} min, 3-
95% B {0.01-0.70 min}), 95% B (0.70-1.16 min), 95-5% B {1.16-1.50 min). The flow rate
was 1.5 mL/min.

General procedure for preparation of Compound 13-ET423635-154.
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{(NUCC-0226574)

To a solutton of Compound 13 (30 mg, 5383 umel, 1 eg) in THF (15 ml} was
added RW/C (30.00 mg) under argon. The suspension was degassed under vacuum and
purged with H» several times. The mixture was stirred under Fb balloon at 20°C for 12 hrs.
LCMS showed the starting material was consumed and a new peak with desired product
Ms was detected. The reaction was filtered and the filtrate was concentrated to give the
crude product. The crude product was purified by Prep-HPLC (colunuy Waters Xbridge
Prep OBD CI18 150740 rmom™ 10 um; mobile phase: jwater (10mM NH4HCO3}-ACN];
B%: 70%-95%, 8 roin) to give AQIBOICO6D01 (21.7 mg, vield 69.12%} as a white solid.

"H NMR (BT42363-172-P1 A, 400 MHz, CHLOROFORM-d) 8 2.65-2.79 {m, 4H),
3.86 (s, 3H), 4.82 (s, 1H}, 6.61 (s, 1H}, 6.83 (d, /=8.38 Hz, 2H), 7.03 {(d, J=7 88 Hz, 1H),
7.17-7.21 (m, 2H), 7.22-7.26 (m. 2H), 7.52 (d, J=2.00 Hz, 1H), 7.63 (4, J=8.13 Hz, 1H)

LOCMS (BESEy: RT = 3.135 nun, m/z 5591 (M+H}"

50 _100AB 6min-220-234-ELSD: LC/MS (The gradient was 50% B in 0.40 nun
and 50-100% B at 0.40-3.00 min, hold on 160% B for 1.00 min, and then 100-50% B in
0.01 min, the flow rate was 1.0 mi/min. Mobile phase A was 0.04% trifluorcacetic acid in
water, mobile phase B was 0.02% triffuoroacetic actd 1o acetontirtle. The column used for
chromatography was a Luna CI8 50%2.0mm column (Sum particles). Detection methods
are diode array (DAD) and evaporative hght scattering (ELSD) detection as well as
posiiive electrospray ionization. MS range was 100-1000.

Synthesis of NUCC-0226566 {(E142365-147-1}
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Synthetic Scherne: Preparation of AIBOICO8D01T (NUCC-0226566)

PA(dppnCly, Ma;C0,

Ky GO4, MEOH

A B0 o200
NUCT 0226566

Chemical Synthesis

5-95AB 2min: LO/MS (The column used for chromatography was a Agilent
Poroshell SB-C18 3.0%*30mm, 2.7um. Detection methods are diode array {DAD). MS
moede was positive glectrospray iomzation. MS range was 100-1600. Mobile phase A was
0.04% trifluoroacetic acid in water, and mobile phase B was 0.02% tifluoreacetic acid in

HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.0} min, 5-
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05% B {0.01-0.70 min), 95% B (0.70-1.16 min), 95-5% B {1.16-1.50 nun). The flow rate
was 1.5 mL/min,

50 100CD 6min-220-254-ELSD: LU/MS (The gradient was 50% B in 0.40 min
and S0-100% B at 0.40-3 40 mun, hold on 100% B for (.45 min, and then 100-50% B in
(.01 min, the flow rate was 0.8 ml/min. Mobile phase A was F:0+10mM NHHCO;,
mobile phase B was Acetonitrile. The colunm used for chromatography was a Xbridge
CI8 2.1*50mm column (Sum particles). Detection methods are diode array (DAD) and
evaporative hight scattering {ELSD} detection. MS mode was positive electrospray
fomization. MS range was 100-1000.

Experimentals for largest scale run:

-

General procedure for preparation of Compound 10-ET43365-1435.

CFy OFy
A 9 r"
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i 1y
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i Pd{dppfiCly, Na,CO4 i
»’/1 N
A e,
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To a solution of Compound 7 (200 mg 32742 umol, 1 eg), 2-[(4-
chlorophenylymethyl] -4.4.5 S-tetramethyl-1,3 2-dioxaborolane (124.03 mg, 491,13 pmol,
L5 eq) and NaxCOs (69,41 mg, 534.84 pmol, 2 eg) in a mixture solution of dioxane (6
mb} and HoO (1.5 mb) was added Pd(dppDCL.CHaCh (26,74 mg, 32.74 umol, 0.1 eg)
under nitrogen, the reaction was stirred at 83°C for 12 hrs. LCMS showed the starting
material was consumed and 3 new peak with desired product Ms was detected. The
reaction was filiered and the filtrate was concentrated to give the crude Compound 10 (120
mg, vield 49.92%) as a brown solid. The crude product was used to the next step directly
without further purification.

LCMS (BEST+): RT == (.959 min, m/z 587.2 (M+H)".

5-95A8 Zmin: LC/MS (The column used for chromatography was a Agilent
Poroshell SB-C18 3.0%30mm, 2.7um. Detection methods are diode array (DAD). MS

mode was positive electrospray lonization. MS range was 100-1000. Mobile phase A was
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0.04% trifluoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in
HPLC grade acctonitrile. The gradient was 5-95% B 1n 1.50 min 5% B in 0.01 min, 5-
95% B (0.01-0.70 min), 95% B (0.70-1.16 min), 95-3% B {1.16-1.50 min). The flow rate
was 1.5 mL/nun.

General procedure for preparation of ADIRGICO8DG]-ET42365-147.

£Fs
> ,\/L N Cho o~
| I g
! KyG0y, MaOH
\% \l Ohe __m?"__-m_w \//
\/"\CF_.B
]
16 AGIBGICH8DGY

NUCC-0226568

To a solution of Compound 10 (120 mg, ~163.45 umol, crude) in MeOH (5 mL)
was added KoCOs (45,18 mg, 326.90 umol, 2 eq), the reaction was stirred at 20°C for 3
hrs. LCMS showed the starting material was consumed and a new peak with desired
product Ms was detected. The reaction mixture was diluted with water (30 mL) and
gxtracted with ethyl acstate (3 x 30 mL). The organic layer was separated and the
combined organic layer was washed with brine (30 ml), dried over NaxSQOs, {filtered and
concentrated under reduced pressure 1o give crude product. The crude product was
purified by Prep-HPLC (columwy Waters Xbridge Prep OBD C18 150%40 mm* 10 um;
mobile phase: fwater (10mM NH4HCG:)-AUN], B%: 70%-95%, 8 min) to give
AQIBOICOBDOI (62.8 mg, vield 70.46%) as off-white solid.

'H NMR (ET42363-147-P1A, 400 MHy, CHLOROFORM-d) 8 3.73 (d. J=3.13 He,
ZH}, 3.87 (s, 3H). 4.86 (br s, 1H}), 6.61 (s, 1H), 6.80 (d, /=8.25 Hz, 2H}, 6.99 (d. /=788
Hz, TH)Y, 719 {d, /=8 38 Hy, 2H), 725 (5, 1H), 730 (br d, /=1 50 Hr, TH}, 741 (d, /=1 .50
He, 1H), 7.60 {d, J=8.25 Hz, {1)

LCMS (ESIH): RT = 3.026 min, mv/z 5451 (M+H}

30 100CD omin-220-234-ELSD: LC/MS (The gradient was 50% B in .40 min
and 50-100% B at 0.40-3.40 min, hold on 100% B for 0.45 min, and then 100-50% B in
0.01 run, the flow rate was 0.8 ml/nun. Mobile phase A was HoO+10mM NH:HCO:,

mobile phase B was Acetonitrile. The column used for chromatography was a Xbridge
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CI8 2.1*50mm column (Sum particles). Detection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection. MS mode was positive electrospray
ionization. MS range was 100-1000.

Svnthesis of NUCC-0226548 (ET42365-124-1)
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A4BOIRIA
RUCC-Q238548

Synthetic Scheme
Scheme 27: Preparation of A4BCIRIA (NUCC-0226548)
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Scheme 28: Preparation of BC1 Pht
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Scheme 29: Preparation of Compound 7
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Chemical Synthesis

5-95AB Zmin: LC/MS (The column used for chromatography was a Kinetex EVQ
CI8 2.1%30mm, Sum. Detection methods are diode array {DAD). MS mode was posttive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
trifluoroacetic acid in water, and mobile phase B was 0.02% trifluoroacetic acid in HPLC
grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min, 5-95% B
{0.01-0.70 min), 953% B (0.70 -1.16 mun), 93-5% B (1.16~1.50 min). The flow rate was 1.3
mb./min.

NEGSO 100D Amin-220-254-ELSDy LE/MS (The gradient was 50% B in 0.40
man and S0-100% B at 0.40-3.40 min, hold on 100% B for 0.45 min, and then 100-530% B
i 0.01 moin, the flow rate was 0.8 mi/mun. Mobile phase A was HaO+10mM NH:HCO;,

mobile phase B was Acetonitrile. The column used for chromatography was a Xbridge
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CI8 2.1*50mm column (Sum particles). Detection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection. MS mode was negafive elecirospray
ionization. MS range was 100-1000.

Fxperimentals for largest scale run:

General procedure for preparation of Compound 2-ET43365-97.

o]
o0
HQ\/\O/’"\/NHZ o HG\/\O/A\/NPM
Tol

k| 2

To a solution of Compound 1 (5 g, 47.56 mamol, 4 76 mb., 1 eg) i toluene (60 ml)
was added isobenzofuran-1,3-dione {7.04 g, 47.56 mmwol, | e¢). The nuxture was stirred at
120°C for 12 hrs. LCMS showed the starting material was consumed and a new peak with
desired product Ms was detected. The reaction was concenirated to give Compound 2 (11
g, vield 88.49%) as a vellow solid. The product was used to the vext step directly without
further purification.

'H NMR (ET42365-97-P1A, 400 MHz, CHLOROFORM-d) § 2.66 {br s, 1H),
3.59-3.63 (m, 2H), 3.67-3.71 (m, 2F), 3.73-3.78 ¢m, 2F), 3.89-3.95 (m, ZFH), 7.70-7.76 {m,
2H), 7.83-7.89 (m, ZH)

General procedure jfor preparation of Compound 3-ET42365-103.

MsCl, TEA, DCM

HG\»’/\Of\\/ NPht MSfO\/f\O/’\\,NF’N

2 3

To a solution of Compound 2 3 g, 12.75 mmol, 1 eg} and EtN (3.23 g 31.88
mmol, 4.44 miL, 2.3 eg} in BCM {60 mL) was added MsCl1{2.19 g, 19.13 mumol, 1.48 mL,
1.5 eg) dropwise at 0°C, the reaction was stirred at 20°C for 12 hrs, LCMS showed the
starting material was consumed and a new peak with desired product Ms was detected.
The reaction mixiure was diluted with water (100 mL) and extracted with BCM (2 x 100
L} The organic laver was separated and the combined organic laver was washed with
brine (200 wl), dred over NaxS0Q4, filtered and concentrated under reduced pressure to

crude product. The crude product was purified by column chromatography on silica gel
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{petroleum ether/ethyl acetate = 20/1 0 2/1} to give Compound 3 (3.7 g, vield 87.97%)) as
ayellow solid.

"H NMR (ET42365-103-P1A, 400 MHz, CHLOROFORM-d) § 3.00 (s, 3H), 3.71-
3.82 (m, 4H}, 3.88-3.95 (m, 2H), 4.28-4.36 (m, 2H)}, 7.70-7.78 {m, 2H}, 7.82-7.91 (my, 2H)

General procedure for preparation of Compound 4-ET43587-64.

Mat
Ms,O\V/\Q/\/NPht S, E\//\O/\VNPM
Acetone
3 4

To a solution of Compound 3 (3 g, 9.57 mmol, 8.47 ml, | g} in acetone (45 mL)
was added Naf (7.18 g, 4787 mmol, 3 eg) The mixture was stirred at 63°C for 12 hrs.
TLC {petroleum ether/ethy! acetate = 1/1) showed the starting material was consumed and
a new spot was generated. The reaction mixture was diluted with water (30 mL} and
extracted with ethvl acetate (3 x 20 ml). The organic layer was separated and the
combined organic laver was washed with brine (20 mL), dried over Nax8Qs, filtered and
concentrated under reduced pressure o give a residue. The crude product was purified by
chromaiography on silica gel {eluted with petroleum ether/ethyl acetate = 50/1 10 31} to
give Compound 4 (3 g, vield 81.71%) was obtained as a red oil.

LCMS (ESI+): RT = 0.734 nun, m/z 346.0 (M+H)".

S-95AB Zmin: LO/MS (The column used for chromatography was a Kinetex EVQ
CI8 2.1%30mm, Sum. Detection methods are diode array (DAD). MS mode was positive
electrospray 1omization. MS range was 100-1000. Mobide phase A was 0.04%
trifluoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in HPLC
grade acetonitrile. The gradient was 5-95% B in 1.50 min .5% B in 0.01 min, 5-95% B
(0.01-0.70 min), 95% B (0.70 -1.16 mun}, 95-5% B (1.16-1.50 mun). The flow rate was 1.5
mk./min,

General procedure for preparation of Compound BC1 Pht-ET42365-118.

\= OH
o # o NPht
¢ Ny )
NN 8 - l Sy
KGO, DMF HO 7
4 BC1_Pht
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To a solution of Compound 3 {(431.62 mg, 3.48 mumol, 1.2 eq) and Ka((;5 (600.67
mg, 4.35 muvol, 1.5 eq) in CH3CN (15 ml} was added Compound 4 (1 g, 2.90 mmol, 1
2q), the reaction was stirred at 90°C for 12 hrs. LCMS showed about 10% of the starting
material i remaining and a new peak with desired product Ms was detected. The reaction
mixture was diluied with water (60 mL) and extracted with ethyl acetate (3 x 50 mL). The
organic laver was separated and the combined organic laver was washed with brine (50
mb), dred over Na:S8Ca, filtered and concentrated under reduced presswre to crude
product. The crude product was purified by column chromatography on silica gel {(eluted
with petroleum ether/ethyl acetate = S0/ 1o 10/1) to give BCI Pht {0.6 g, vield 36.4%) as
a colorless ol

LCMS (ESI+): RT = 0.656 min, m/z 324.2 (M+H)".

5-95AB 2min: LC/MS (The column used for chromatography was a Kinetex EVQ
CI8 2.1%30mm, Sum. Detection methods are diode array (DAD). MS mode was positive
clectrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
trifluoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in HPLC
grade acetoniirile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 mun, 5-95% B
{0.01-0.70 mun), 93% B {0.70 -1.16 min}, 95-5% B (1.16-1.50 mun). The fow rate was 1.5
mb./min.

General procedure for preparation of A4RCI 2-Phr-ET42365-119.
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Care Al A4BCH_2-Pht

To a solution of Core A3-1 (400 mg, 835.47 umol, 1 eq), BC1 Phi (342.23 mg,
1.00 mmol, 1.2 eq) and PPhs (876.54 mg, 3.34 wmol, 4 eg) in THF (10 ml} was added
DIAD (67576 mg, 3.34 ramol, 649.77 ul., 4 eg) dropwise ai 0°C, the reaction was stirred
at 25°C for 12 hrs. LCMS showed the starting material was consumed and a new peak

with desired product Ms was detected. The reaction muxture was diluted with water (60
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mb) and extracted with ethyl acetate (3 ¥ 50 mL). The organic layer was separated and the
combined organic layer was washed with brine (50 ml), duied over Naz80Q, filtered and
concentrated under reduced presswre to give crude product The crude product was
purified by column chromatography on silica gel {eluted with petrolenm ether/ethyl
acetate = S0/1 1o 3/1) to give A4BC1 2-Pht (0.6 g, vield 71.63%} as a colorfess oil.

LOMS (ESI+): RT = 0,951 min, m/z 824.3 (M+H)"

3-95A8 Zmin: LC/MS (The colunmn used for chromatography was a Kinetex EVQ
CI8 Z.1%30mm, Swm. Detection methods are diode array (BAD). MS mode was posttive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
trifluoroacetic acid wm water, and mobile phase B was 0.02% influorcacetic acid 1 HFLC
grade acetonitrile. The gradient was 5-95% B in 150 min 5% B in 0.01 min, 5-95% B
(0.01-0.70 min), 95% B (0.70 -1.16 min}, 95-5% B (1.16-1.50 min). The flow rate was 1.5
mL/min.

General procedure for preparation of Compowund 7-ET42365-114.
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Mel
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-
N
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8 7

To a solution of Compound 6 {1 g, 3.62 mmol, 1 eg} in DMF (15 mL} were added
KaoCGOs (75052 mg, 5.43 nwnol, 1.5 eg) and iodomethane {1.03 g, 7.24 mmol, 450.76 pl,
2 eqy at 0°C, the reaction was stirred at 20°C for 12 hrs. LCMS showed the starting
material was consumed and a new peak with desired product Ms was detected. The
reaction was difuted with water (60 mL} and stirred for 1 hour. The solid was filtered and
dried under high vacuurn {o obtain Compound 7 (0.8 g, yield 76.13%) as a pink solid. The
product was used to the next step directly without further purnification.

"H NMR (ET42365-114-P1A, 400 MHz, CHLORCGFORM-d) 8 2.05-2.21 (m, 1H),
2.71-2.90 (m, 2H), 2.93-3.08 (m, 1H), 3.22 (s. 3H), 4.99 (br dd, J=12.67. 5.40 He, 1H),
7.43 (1, /=841 Hz, 1H), 7.69-7.74 (m, 1H}, 7.74-7.82 (m, 1H)

General procedure for preparation of AABCI NH-ET43259-123
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To a solution of A4BCT 2-Pht (600 mg, 598.42 umol, 80% purity, 1 eg} i EtOH
(10 ml) was added NHNH2 H20 (299.57 mg, 5.98 muol, 290.84 ul, 10 eg) and the
reaction was stirred at 25°C for 1 hour. LUMS showed the starting material was consumed
and a new peak with desired product Ms was detected. The reaction mixture was diluted
with water (60 mL) and extracted with ethyl acetate (3 x 50 mL} The organic layver was
separated and the combined organic layer was washed with brine (50 mbL), dried over
NaxSQs, filtered and concentrated under reduced pressure fo give crude A4BC1 NH» (300
mg, vield 71.62%;) as a vellow solid. The crude product was used to the next step directly
without further purification.

LOMS (ESI+): RT = 0.736 min, m/z 630.3 (M+H)"

5-95AB Zmin: LO/MS (The column used for chromatography was a Kinetex EVO
C18 2.1%30mm, Sum. Detection methods are diode array {(DAD). MS mode was positive
electrospray  toruzation. MS range was 100-1000. Mobile phase A was 0.04%
trifluoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in HPLC
grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min, 5-95% B
(0.01-0.70 min), 95% B (0.70 -1.16 mun), 95-5% B (1.16-1.50 min). The flow rate was 1.5
mi./min,

General procedure jor preparation of A4BCIRIA-ET42365-124.
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To a solution of A4BCT NH» (300 mg, 401.78 pmol, 90% purity, | eg) in DMSQO
{6 mL} were added DIEA (15578 mg, 1.21 mmol, 209.95 yul, 3 eq) and Compound 7
{233.23 mg, 803.56 umol, 2 eq), the reaction was stirred at 60°C for 12 hrs. LCMS
showed the stariing maierial was consumed and a new peak with desired product Ms was
detected. The reaction was purified by Prep-HPLC (columm: Waters Xbridge Prep OBD
C18 150740 mm™* 10 um; mobile phase: [water (10mM NH4HCO3)-ACNT; B%: 60%-80%,
8 min} and lyophilized o give A4BCIRIA (108.9 mg, vield 30.08%) as a yellow solid.

H NMR (ET42365-124-P1A, 400 Mz, CHLOROFORM-d) § 2.04-2.13 (m, 1H),
2.68-2.83 (m, 2H), 2.90-3.04 (m, 1H), 321 ¢s, 3H), 3.51 (1, J=5.38 Hz, 2H). 3.80 (4,
J=5 44 Hz, 2H). 3.83-3.90 (m, SH), 4.10-4.18 (m. 2H). 4.86-4.95 (m, 1H). 5.02 (s. 2H),
511 (s, 1H), 6.57 (s, 1H), 6.78 (d, J=8.63 Hz, 1H), 6.88 (d, J/=8.76 Hz, 2H), 6.93 (4
J=8.50 Hz, 1H), 7.09 (d, /=713 Hz, 1H). 7.15 (d. J=8.63 Hz, 7H), 7.21 (d, /=851 Hz.
1H), 747 (dd, J=8.51, 7.25 Hz 1H), 7.51-7.55 (m, 1H), 7.57-7.63 (m, 1H). 7.79 (d.
J=1.75 Hz, 1H)

17¢
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LOMS (ESI+): RT = 2.569 min, m/z 898.2 (M-H)".
NEGSO_100CD 6min-220-254-ELSD: LO/MS (The gradient was 50% B in 0.40

mint and 30-100% B at 0.40-3.40 min, hold on 100% B for 0.45 min, and then 100-50% B

it 0.01 min, the flow rale was 0.8 mi/min. Mobilg phase A was HoO+10mM NH:HCOs,

mobile phase B was Acetontirile. The columo used for chromatography was a Xbridge

CI8 2. 1*50rom colunmn (Sums particles). Detection methods are diode array {(DAD) and

evaporative light scattering (ELSD} detection. MBS mode was negative electrospray

tontzation. MS range was 100-1000.

Synthesis of Sertes AS-3B (NUCC-0226604) and Series AS-3C (NUCC-0226603)
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Series AS-3B
{(NUCC-0226604)

Synthetic Scheme

Scheme 30: Preparation of C-4A
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Scheme 31: Preparation of Series AS-3B (NUCC-0226604)
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Chemical Synthesis

LCMS methods:

Method 1. 5 9SAB 6min-220-254-FLSD

PCT/US2023/071380

TMSEBr (10 eq),
2 B-dimethylpyridine 20 egq),
DCM 20 %), 20°C, 12 hr

Y

LC/MS ( The gradient was 5% B in ¢.40 ntin and 5-95% B ai 0.40-3.00 min, hold

on 93% B for 1.00 min, and then 25-3% B in 0.01lmin, the flow rate was 1.0 mL/man.

Mobile phase A was 0.037% Trifluoroacetic Acid in water, mobile phase B was 0.018%

Trifluoroacetic Acid in acetonitriie. The column used for chromatography was a Kinetex

C18 50%2.1 mm column (5 um particles). Detection methods are diode array {DAD) and

evaporative light scattering (ELSD) detection as well as positive electrospray iomization.

M35 range was 100-1000.

Method 2. 5_9SCD_omin-220-254-ELSD

LC/MS (The gradient was 3% B in 6 40 min and 5-95% B at 0.40-3 40 min, hold

on 93% B for 0.45 mun, and then 95-3%B in 0.01 min, the flow rate was 0.8 ml/min.
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Mobile phase A was HoO0+10 mM NHiHCO;, mobile phase B was acetonitrile. The

colunm used for chromatography was a Xbridge Shueld RP18 2.1%50 ram colunm (5 um

particles). Detection methods are diode arrayv (IDAD) and evaporative light scattering

(ELSD) detection as well as positive electrospray ionization. MS range was 100-100¢.
Experimentals for largest scale run:

General procedure for preparation of C-44-ET43318-125.

BQ Hg, PO, HCI BO o NH,
EiO’E\{ TN S EtOfP\\ ~
e} EtOH, 25°C O
c-48 C-44

To a mixture of C-4B (2 g, 11.29 mmol, 1.82 mL), HCI{12 M, 940,89 L, 1 egyin
EtOH (30 mL) was added P1Oz (256.38 mg, 1.13 mumol} at 20°C. The mixture was stirred
for 12 hrs under 15 pst pressure hydrogen. TLC {ethyl acetate/ MeOH=5/1} showed the
starting material was consumed and new spot generated. Product with desired Ms was
detected by LCMS. The mixture was filtered through celite and the filirate was
concentrated under reduced pressure to give C-4A (2.2 g, 71.63% vield) as a vellow sohd
which was used directly for nexi{ step without [urther purtfication.

'H NMR (400 MHz, CHLOROFORM-d) & 134 {t, J=7.07 Hz, 6H), 2.41 (dt,
J=18.51, 7.75 Hz, 2H), 3.15-3.38 {m, ZH}, 4 03-4.26 (m, 4H), 7.70-8.72 (m, 2H)

General procedure for preparation of Compaowund 3-1-ET43318-157.

(‘:I
R
Oy A

<

B

K003 (1.2 8q), DMF (20V),
30°C, 12hrs

Caore A6 3-1
To a solution of € (161.45 mg, 1.04 mmeol}, Core A6 (500 mg, 1.04 mmol}in
DMF (8 ml) was added Cs2COs (340.27 mg, 1.04 mmol) at 20°C. The nuxture was stirred

for 12 hrs.
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LCMS showed 12.9% the starting material was remaining and 45.5% peak (Rt =
0.893 mun) with desived Ms was detected. The reaction mixture was poured into water
(100 mL) and extracted with ethyl acetate (30 mb x 3}. The organic layers were combined,
washed with brine {2 x 10 mbL), dried over NaxSQs. filiered and concentrated under
reduced pressure to give a residue. The residue was purified by column chromatography
on silica gel (eluting with petroleum ether /ethyt acetate = 20/1 to 3/1) to give 3-1 (250 mg,
24.06% vield) as a white solid.

'H NMR (400 MHz, CHLOROFORM-d) & 1.79 (s, 3H), 3.82 (s, 3H), 5.22 (s, 2H),
6.51 {s. TF), 6.79 (4. J=8.00 Hz, 1H), 7.06 {d, =8 63 Hz, 1), 7.32-7.36 (m, 1H). 7.38-
7.43 (m, 3H), 7.49 {dd, J=R8.25, 1.75 He, 1H), 7.57 (br d, J/=8.50 Hz, iH), 768 (d, /=813
Hz, 1H), 7.76 (d, /=1.75 Hz, 1H), 10.02 (s, 1H)

General procedure for preparation of Compovind 3-24-ET43318-165.

CF3
s
. O,“s’(”\“’ e ri'/\&sxa
=) ot A\\/LN’
VTY . i
NaBH{QAC),, THF PN P P f‘\
0
\\P/\\/-N — R ¢,
Ly i 3
BO et G
3-3 3-2A

To a solution of C-4A (47.07 mg, 216.27 ymol} of in THF (2 mL) was added TEA
(547} myg, 540.67 urooly at 20°C. The mixture was stirred for 0.5 hr at 20°C, then 3-1
(100 mg, 180.22 umol) was added into. After stirring for 2 hrs, AcOH (32.47 mg, 540.67
pmol) and NaBH{OAc); (7639 mg, 360.45 pmol) was added. The mixture was stirred for
another 2.5 hrs. LOCMS showed the starting material was consgmed and 52.8% peak (Rt =
0.750 min) with desired Ms was detecied. TLC (petroleum ether /ethvl acetate=2:1)
showed new spot generated. The reaction mixture was poured into saturated NaHCO; (60
mbL} and extracted with ethyl acetate {60 mL x 3}. The organic layers were combined,
washed with brine {2 x 10 mL}, dried over NaxSQe, fillered and concentrated under
reduced pressure to give a residue. Theresidue was purified by Prep-TLC (ethyl

acetate/MeQOH = 5/1) to give 3-2A (80 mg. 42.52% vield} as a coloriess oil.
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'H NMR (400 MHz, CHLOROFORM-d) 3 1.31 (1. J=7.07 Hz, 6H), 1.61 (br s, 4H),
5, 3H), 2.00 (dt, J=18.17, 7.18 He, 2H), 2.87-2.99 (m. 2H), 3.75-3.84 (m, 5H), 4.05-
4.16 (m, 4H), 5.12 (s, 2H), 6.50 (s, 1H), 7.07 (d, J=8.63 Hz, 1H), 7.20 (d, /=8.00 Hz, 2H),
7.28-7.35 (m, 3H), 7.44-7.50 {m, 1H), 7.51-7.57 (m, 1H), 7.73 (d, J=1.75 Hz, 1H)

General procedure for preparation of Compound Series A5-3B-ET43318-165.
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A ~
o M L 5 MM
N e
B0 Ny & B0 omt
3-2A Neries AS-3B

To a solution of 3-2ZA (80 mg. 104.98 umol) in MeOH (1 mL) was added K2COs
{43.53 mg, 314.93 umol} at 20°C. The mixture was stirred for 12 hrs. LCMS showed the
starting material was consumed and 86% peak (Rt = 0.737 min} with desired Ms was
detected. The muxture was filiered to give a filirate. The filtrate was purified by prep-
HPLC to give Series AS-3B (30.6 mg, 40.48% vield) as an off-white solid.

Method of prep-HPLC:

Instrument: Gilson 281 semi-preparative HPLC system

Mobile phase: A: 10mM NH4HCO: 10 H20: B! Acetontinle

Column: Waters Xbridge BEH C18 100*30mm™ 10um

Flow rate: 25mL/min

Momtor wavelength: 220&254nm
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Tume BY%
0.0 53

0.0 8¢

101 B0
1.2 18
3.2 100
133 50
4.5 5G

'H NMR (400 MHz, CHLOROFORM-d} & 1.30 (t, J=7.03 Hz, 6H), 1.95 (1, J=7.15
Tz, 1), 1.99 (¢ J=7.15 Hz, 110), 2.89 (dt. J=15.83, 7.18 Hz, 217). 3.76 (s, 211), 384 (5,
3H), 4.01-4.13 (m, 4H), 5.08 (s, 2H). 6.56 (s, 1H). 6.75 (d, J=8.68 Hz, 1H), 7.19 (&, J=7.83
Hz, 3H}, 7.27-7.30 (m, 2H), 7.51-7.56 (m, 1H), 7.57-7.63 {m. 1H}. 7.80 {(d, /=1.83 Hz,
1H)

LOMS (ESI+): RT = 2.476 min, ro/z 720.1 (M)

5 93AB 6oun-220-234-ELSD

3 95AB omin-220-254-ELSD: LC/MS ( The gradient was 3%B in 0.40 min and
3-95% B ai (.40-3.00 min, hold on 95% B for 1 00min, and then 95-5%B in 0.01min, the
flow rate was 1.0 mb/min. Mobile phase A was 0.037% Trfluoroacetic Acid in water,
mobile phase B was 0.018% Trifluorcacetic Acid in acetonitrile. The colunm used for
chromatography was a Kinetex CI8 350*2.1mm colummn {Sum particles). Detection
methods are diode array {DAD) and evaporative light scatlering (ELSD) detection as well
as posttive electrospray tonization. MS range was 100-1000.

General procedure jfor preparation of Series A5-3C (NUCC-0226603}-ET43318-

i97.
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To a solution of Series AS-3B (25 mg, 34.72 umol}, 2.6-dimethvipyridine (148.32
mg, 139 mmob) in DCM (1 mL) was added TMSBr (10631 mg, 69441 pmol) dropwise
at 0°C. The muaxture was warmed up to 20°C and stirred for 12 hrs. LCMS showed the
starting material was consumed and 60.3% product (Rt = 0.788 min) with desired Ms was
detected. The muxture was f{iltered to give a filwate. The fltrate was purified by prep-
HPLC to give Series A3-3C (7.5 mg, 32.34% vield} as a white solid.

Method of prep-HPLC:

Instrument: Gilson 281 semi-preparative HPL{ system

Mobile phase: A 10mM NH4HCO; in HeO; B! Acetoniinle

Column: Waters Xbridge BEH C18 100%30nuvo™ 1 0um

Flow rate: 25mb/min

Monitor wavelength: 220&254nm
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Q.0 25
FIERt] 50
101 50
0.2 100
3.2 180
133 25
4.5 25

TH NMR (400 MHz, METHANOL-ds) § 1.79-2.02 (m, 2H). 3.26 (br dd, J=14.57,
7.57 Hz, 2H), 3.79 (s, 3H), 4.18 (s, 2H), 5.14 (s, 2H), 6.58 (s, 1H), 6.86 (d, J=8.75 Hz, 1H),
7.25 (d, J=8.63 Hz, 1H), 7.34 (d, J=8.13 Hz, 2H), 7.44 (br d. J=7.88 Hz, 2H), 7.58-7.67
(m, ZH), 7.78 (d. J=1.50 Hz, 1H)
LOMS (ESE+): RT = 2.741 min. m/z 664.2 (M+H)".
95CD 6min-220-254-ELSD

L

5 95CD 6min-220-254-ELSD : LC/MS( The gradient was 3%B in 0.40min and

5-95% B at 0.40-3 .40 min hold on 95% B for (.45min, and then 95-5%B in 0.01mun, the
flow rate was 0.8 mi/moin. Mobile phase A was H20+-10mM NH4AHCO3, mobile phase B
was Acetonitrile. The column used for chromatography was a Xbridge Shield RP1S
2.1*30mm column (Sum particles}. Detection methods are diode array (DAD) and
evaporative light scattering (BLSTY detection as well as positive  electrospray
jonization. MS range was 1060-1000.

Synthesis of A4-3 (NUCC-0226596)

H%O )ﬁ\/{/ L/
el

HO‘?\

Series A4-3
(NUCC-0226596)
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Synthetic Scheme

Scheme 33: Preparation of A4-3 (NUCC-022659G)
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Series Ad-3
{NUCC-0226596}

Chemical Synthesis
LTMS methods:
Method 1 5 95CD _6min-220-254-ELSD

PCT/US2023/071380

LO/MS (The gradient was 5% B in 0.40 min and 5-93% B at 0.40-3.40 nun, hold

on 95% B for (.45 min, and then 95-3%B in 0.01 min, the fHow rate was (.8 mi/min.

Mobile phase A was HoO+10 mM NHHCO:, mobie phase B was acetonitrile. The

column used for chromatography was a Xbridge Shield RPIS 2. 1%50 mm cohuron (5 um

particles} Detection methods are diode array (DAD)Y and evaporative light scattering

{ELSD} detection as well as positive electrospray tonization. MS range was 100-1000.

Experimentals for largest scale nun

General procedure for preparation of Series A4-3{NUCC-0226596)-FT43318-189.
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To a solution of B-7 (25 mg, 28.70 umol), 2.6-dimethylpyriding {61.50 mg, 0.574
mmol} in BCM (0.5 mbL) was added TMSBr (43.93 mg, 0.287 mmol) dropwise at 0°C,
The mixture was warmed up to 20°C and stirred for 12 hrs. LCMS showed the starting
material was consumed and 18.3% product with desired Ms was detected. The mixture
was filtered to give a filtrate. The filtrate was purified by prep-HPLC {0 give Series Ad-3
(3.4 mg, 13.36% vield) as a white solid.

Method of prep-HPL(C:

Instrument: Gilson 2€1 semi-preparative HPLC system

Mobile phase: A: 10mM NH4HCO: in H:Q; B Acetonitrile

Colamu: Waters Xbridge BEH C18 100%30mm™ 10um

Flow rate: Z5mb/min

Monitor wavelength: 220&254nm

Tune B%
R g
10.0 35

101 38

102 100

132 160

13.3 5

14.5 5

'H NMR (400 MHz, METHANOL-d) 8 2.10 (br s, 5H), 3.79 (s, 3H), 3.99 (br t,
J=5.13 He, 2H), 5.02 (s, 2H), 6.59 ¢s, 1H), 6.86 (dd, J=8.57, 5.94 Hz, 3H), 7.15 (d, J=8.50
He, 2H), 7.23 (d, J=8.50 Hz, 1H}, 7.54-7.59 (ro, 1H), 7.60-7.66 (m, 1H), 7.74 (d, J=1 38
Hz, 1H)
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LOMS (ESF): RT = 2.575 min, m/z 759.1 (M+H)".

5 93CD Goun-220-254-ELSD

5 95CD 6mn-220-254-ELSD : LO/MS( The gradient was 5%8B in 0.40min and
5-95% B at 0.40-3.40 min Lhold on 95% B for (.45min, and then 95-5%B in 0.01nun, the
flow rate was 0.8 ml/min. Mobile phase A was H20+10mM NH:HCOs, mobile phase B
was Acetonitrile. The column wsed for chromatography was a Xbridge Shield RP18
2.1%30mun column (Surn particles). Detection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection as well as positive electrosprav
ionization. MS range was 100-1000.

Synthesis of A4-3 (NUCC-0226596)
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Series &44-3
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Synthetic Scheme

Scheme 34: Preparation of L1-M1 (NUCC-022706)
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Chemical Synihesis
LCMS methods:

Method 1. 5 95CD 6min-220-254-ELSD
LC/MS (The gradient was 3% B in 0.40 min and 5-93% B at 0.40-3.40 min, hold

PCT/US2023/071380

on 93% B for 0.45 mun, and then 93-3%B m 0.01 min, the fow rate was 0.8 ml/man.

Mobtie phase A was HyO+10 mM NHiHCOs;, mobile phase B was acetonitrile. The

column wsed for chromatography was a Xbridge Shield RP18 2.1%50 mam column (8§ um

particlesy. Detection methods are diode array {(DAD) and evaporative light scattering

(ELSD) detection as well as positive electrospray ionization. MS range was 100-1000.

Experimentals for largest scale run:
General procedure for preparation of Series A4-3-ET43318-19¢6.

CF
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Y
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Series A4-3

To a solution of D-7 (60 mg, 68.88 umol}, 2,6-dimethylpyridine (29521 mg, 2.76
mnol} m DCM (2 mbL) was added TMSBr (210.89 mg, 1.38 mmol) dropwise at 0°C. The
mixture was warmed up to 20°C and stirred for 2 hrs. LCMS showed the starting material
was consumed and 18.6% product with desired Ms was detected. The mixture was filtered
to give a filirate. The ltrate was purified by prep-HPLC to give Series A4-3 (11.2 mg,
21.43% yield} as a white solid.

Method of prep-HPLC:

Instruroent: Gilson 281 semu-preparative HPLC system

Mobile phase: A: 10mM NHHCO; in HzO; B! Acetonitrile

Column: Waters Xbridge BEH C18 100*30mm™* 1 0um

Flow rate: 25mb/min

Monitor wavelength: 220&254nrm

Tune B%
0.0 15

0.4 45

104 45

0.2 100

132 100
133 15
145 15
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'H NMR (400 MHz, METHANOL-d4) 3 2.11 (br s, 5H). 3.79 (s, 3H). 3.93-4.03 (m,
2H), 5.02 (s, 2H). 6.58 (5, 1H), 6.85 {dd, /=857, 6.44 Hz, 3H). 7.14 (d, J/=8.63 He, 2H).
7.23(d, J=8.63 Hz. 1H). 7.52-7.59 (m, 1H), 7.60-7.65 (m, 1H). 7.74 (d, J=1.75 Hz. 1H)

LCMS (BSI+): RT = 2.571 min, m/z 759.1 M+

5 95CD 6min-220-254-ELSD

S 953CD 6min-220-254-ELSD : LO/MS( The gradient was 5%B in 0.40min and
5-95% B at $.40-3.40 nun Jhold on 953% B for 0.45mun, and then 95-5%B m 0.01min, the
flow rate was 0.8 mi/min. Mobile phase A was H20+10mM NH4HCO3, mobile phase B
was Acetontirile. The column used for chromatography was a Xbridge Shield RP1S
2. 1*50mm column (Sum particles). Deiection methods are diode array (DAD) and
evaporative light scaltering (ELSD) detection as well as positive elecirospray
tonization. MS range was 100-1000.

Synthesis of B-7 (NUCC-0226597)

CF,
J\’
\(ﬁ
7N N
i |
o N o
OEt T
£10-P=0 N
BO i | RS i\
s AN Y e
Q Ct
D7
(NUCC-0228507)

Synthetic Scheme

Preparation of D-7 (NUCC-0226597).

Elobl)o
E}gﬂp OFt OFt
0 Eto” @ EtO—P=0 0 TsCOH EtO—P=0
Bri_j~ —— EO )\l\/l’\ ——» EtQ )1\*\
MaH, THF = (@] MeOH =) OH
© EtO \\O EtO \\O
n=2 n=2 n=2
D2 O3 D4
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D-7
(MUCC-0226557)

Chemical Synthesis

L{CMS methods:

Method 1: 5 95AB 6min-220-254-ELSD

LO/MS { The gradient was 5% B i .40 min and 5-95% B at 0.40-3.00 min, hold
on 95% B for 1.00 mun, and then 95-3% B in 0.0Inun, the flow rate was 1.0 mL/oun.
Mobtile phase A was 0.037% Trifluoroacetic Acid in water, mobile phase B was 0.018%

Triffuoroacetic Acid in acetonitiile. The column used for chromatography was a Kinetex
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CI8 50*2.1 mim column (5 um particles). Detection methods are diode array (DAD) and
evaporative light scatterng (ELSD) detection as well as positive electrospray ionization,
MS range was 100-1000.

Experimentals for largest scale run:

General procedure for preparation of Compound D-3-ET43318-7118.

Bt
EiO"P\%O
B0, / QE“’
fO o ECt}O =0
= E
Sl N NaH, THE \\/LM/\ /k\/
n=2 n=2
D2 -3

To a solution of 1-jdiethoxyphosphorylmethyl{ethoxy¥phosphoryijoxyethane {10 g,
3470 mmol} in THF (100 mL) was added NaH (1.53 g, 38.17 mmol} portionwise at 0°C
under mitrogen. After stirming for 30 yun, D-2 (9.29 ¢, 41.64 mmol) was added into. The
mixture was heated to 70°C and stirred for 12hrs. TLC (ethyl acetate/MeQOH=5/1, Rf =
0.55) showed the siarting matertal was consumed and new spot generated. The reaction
mixture was poured mto NFRCE (300 ml) and exiracted with ethyl acetate (3 x 100 mL).
The organtc lavers were combined, washed with brine (2 « 50 mL), dried over NaxSOs,
filtered and concentrated under reduced pressure to give D-3 {12 g, crude} as a vellow o1l
which was used directly for next step without further purification.

'H NMR (400 MHz, CHLOROFORM-d} § 1.32-1.37 (m, 12H), L55-1.61 (m, 41},
173 {br dd, J=6.50, 3.00 Hz, 1H), 1.81-1.92 (m, 3H), 1.96-2.09 (m, 2H), 2.26-2.48 {m,
1H), 3.52-3.55 (m, 2H), 3.85-3.90 (m, 2H), 4.15-4.23 {m, 8H), 4.58-4.61 (m, 1F)

General procedure for preparation of Compound D-4-FT43318-137.

oEt Ot
EO—P=0 ’\ TeOH EO—P=0
E1O, ”LM — E )\*
B /‘\/ MeOH T ANoH
Eo7 N BN
2 e
n= n=2
8-3 D4

To a solution of B-3 (5§ g, 11.62 mmel) in MeOH (30 mL) was added 4-
methyvibenzenesulfonic acid (100.02 mg, 580.84 umol} at 20°C. The mixture was stirred

for 12 hrs. TLC {ethyl acetate/MeQOH=5:1, Rf = 0.4) showed the starting material was
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consumed and new spot generated. The mixture was concentrated wunder reduced
pressure 1o give a residue. The residue was purified by column chromatography on silica
gel (eluting with ethvl acetate/methanol = 20/1 to 5/1) to give D-4 (1 2 g, 26.85% vield) as
a colorless oil.

IH NMR (400 Mz, CHLOROFORM-d) § 135 (1, J=7.00 Hz, 12H), 1.75-1.89 (m,
2HD, 2.00-2.13 {m, 2H), 2.38-2.47 (m, 1H), 3.67 (i, J=5.94 Hz, 2H), 419 {(dq. /=13.80,
7.03 Hz, 8H)

General procedure for preparation of Compound D-5-FT43318-152.

COOMe
Ny
QEt L OEt
EtO-P=0 ). EO-P=0 iy, ACO0Me
EiQ, /L'[\/A e e EfQ)]
B ™S0H  DIAD, PPhy, THF B g
07 Bo7 N
@ O n=2
-
fd D-5

To a solution of PPhs (908 91 mg, 3.47 mmol) in THF (10 mL) was added DIAD
{700.71 mg, 3.47 mmol) dropwise at 0°C wunder nitrogen. After stirring for 30min, D-4
{800 mg, 2.31 mumol} and methyl 4-hydroxvbenzoate (527.23 mg, 3.47 mmol) was added
into. The mixture was warmed wp to 20°C and stirred for 12 hrs. LCMS showed the
starting material was consumed and 31.9% of product with desired Ms was detected. TLC
(ethyl acetate/MeOH=5/1, Rf = 0.65) showed new spot generated. The reaction mixture
was poured into water {100 ml) and extracted with ethyl acetate (3 x 30 mL}). The organic
layers were combined, washed with brine (2 x10 mL), dried over NaxS04, filtered and
concentrated under reduced pressure to give a residue. The residue was purified by column
chromatography on silica gel {eluting with ethy! acetate/methanol = 1/0 {6 10/1} {0 give D-
5 (450 mg, 40.55% vield) as a cololess oil.

'H NMR {400 MHz, CHLOROFORM-d) & 1.34 (td. J=7.04, 1.44 Hz, 12H), 2.07-
2.20 (m, 4H), 2.29-2.45 (m, 1H), 3.88 (s, 3H), 4.03 (1, J=5.50 Hz, 2H), 4.15-4.23 (m, 8H},
6.84-6.94 (m, 2H), 7.93-8.03 {m, 2H)

General procedure jor preparation of Compound Linker D3-ET43318-158.
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PEt COOMe OFt
Em-—i::o ,r,/\r LAH, THF EtQ-P=0 E o
B0 i — B ’Lf
,\F{\\‘ -{\/E/\Q/\\;f ’\F{\’ A g
BTN, e G A
3.8 Linker B3

To a solution of 3-5 (600 mg, 1.25 nwool) m THF (20 mb) was added LiAIHs
(342.20 mg, 3.75 mmol) at 0°C. The mixture was warmed up to 20°C and stirred for 2 hrs.
LCMS showed the starting material was consumed and 31.2 % of product with desired Mg
was detected. The mixture was cooled to 0°C, HoO (0.142 mL) was added mto dropwise
slowly, then NaOH solution (0.142 mL, 15%) was added into dropwise and stirred for 30
min, then H20 (0.426 mL) was added into. The mixtwre was warmed up to 25°C and
stivred for 1 howr. The misture was filtered and the filter cake was washed with THF (2
25 mi}. The filirate was concentraied under reduced pressure to give a residue. The
residue was purified by column chromatography on silica gel (eluting with ethyl
acetate/methanol = 1/0 to 14/1} to give Linker D3 (200 mg, 28.32% vield) as a colorless
ol

H NMR {400 MHz, CHLOROFORM-d) § 1.34 (td, J=7.07. 1.50 Hz, 12H}. 2.06-
221 (m, 4H), 2.30-2.46 {m, 1), 3.98 (1, /=569 Hz, 2F), 4.14-4.24 (m, 8H), 4.62 (s, 2H).
6.84-6.90 {m, 2H), 7.27-7.31 (m, 2H)

General procedure for preparation of Compound D-6-ET43318-163.

OF;
%
LS
HO I’ ~0Ac (J\CF:;
‘\O AN
YR i w
QEL o N
BB Ry o Core A8 \
SO DR o on
/F\’\{ WO’ CMBP, Toluens ‘?Et
B0 % 809G, 12y E%Ofrﬂ:o | S o
n=2 X /L{\ I L N )
e L \[/ CF3
Q n=2 G
Linker B3 8586

To a solution of Linker D3 (180 mg, 397.87 umeol), Core A6 (209.54 mg, 437.65
pmol} in toluene (3 ml) was added CMBP (144.04 mg, 596.80 umol) dropwise at 20°C

under nitrogen. The mixture was heated to 80°C and stirred for 12 hrs. LCMS showed the
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starting material was remaining and 41.9% of product with desired Ms was detected. The
reaction mixture was poured into water (60 mL) and extracted with ethyl acetate {2 x 20
mLj. The organic lavers were combined, washed with brine (2 x10 mb}, dried over
NaxS(h, filtered and concentrated under reduced pressure to give a residue. The residue
was pustfied by column chromatography on silica gel {eluting with ethyl acetate/methanol
=1/0 10 10/1) to give D-6 (300 mg, 33.03% vield) as a yellow o1l

H NMR (400 MHz, CHLOROFORM-d) § 0.94 (s, 12ZH), 1.77 (s. 3H), 2.06-2.18
{m, 4H}, 2.29-2.46 (m, 1H}, 3.79-3.86 {m, 3H)}, 3.97 (br {, J=5.44 Hz, 2H), 4.14-4.24 {m,
{H), 4.99-5.08 (m, 2F), 6.45-6.57 (m, 1H). 6.80-6.88 (m, 2F). 7.08 (d. J=8.63 Hz, 11,
7.82-7.19 (. 2H), 7.32 (d, J=8.63 Hz, 1H), 7.42-7.48 (o, 1H), 7.49-7.56 (m, 1H), 7.71 (4.
J=138 Hz, 1H)

General procedure for preparation of Cormpound D-7(INUCC-02265973-ET433 18-
169,

K004
———
MeOH
B0 T
0 l:tO ’LM'\
B0 Ei07 \\
-8 27

{RUCC-0226597)

To a solution of B-6 {200 mg, 219.02 umol) in MeCGH (4.5 mL) and H20 (0.5
mi} was added K:CGOs (9081 mg, 657.05 pumol} at 20°C. The mixture was stirred for 12
hrs, LCMS showed the starting matenial was consumed and 93.3% of product with desired
Ms was detected. The mixture was filtered to give a filtrate. The filtrate was purified by
prep-HPLC to give B-7 (87.4 mg, 45.21% vield) as an off-white solid.

Method of prep-HPLC:

Instrument: Gilson 281 semu-~preparative HPLC system

Mobile phase: A: 10mM NH4HCO; in H2O; B: Acetonitrile

Colummn: Walers Xbridge BEH C18 100%30mm™* 10um

Flow rate: 25mi./ioin
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Monitor wavelength: 220&254nm
Tine B%
0.5 i)

0.5 S5

0l Y

6.2 100

132 108

133 6o

4.5 G

'H NMR (400 MHz, CHLOROFORM-d) 8 1.33 (1d, J=7.06, 141 Hz, 12H), 2.02-
219 {m, 4H), 2.26-2.44 (o, 1H), 3.84 (g, 3H), 3.96 (1, J=5.62 Hz, 2H), 4.11-4.22 {m, §H),
5.02 (s, 2H), 5.40 (s, 1H}, 6.36 (s, 1H), 6.76 {d, /=8.56 Hz, 1H}, 6 83 (d, /=8.68 Hz, 2H),
7.14 (d, /=8.68 Hz, ZH), 7.20 (d, /=856 Hz, 1H), 7.49-7.55 {(m, 1H), 7.56-7.61 (m, 1H),
778 (d, /=183 Hz IH)

LOMS (ESI+): RT = 3.072 min, n/z 871.1 (M+HY"

S 95AB_6min-220-254-ELSD

S _93AB 6min-220-254-ELSDy. LO/MS { The gradient was 5%B in 0.40 min and
5-95% B at 8.40-3.00 mun. hold on 95% B for 1.00nun, and then 95-5%B i 0.01min, the
flow rate was 1.0 mL/min. Mobile phase A was (.037% Trifluoroacetic Acid in water,
mobile phase B was 0.018% Trifluoroacetic Acid m acetontirile. The column used for
chromatography was a Kinetex CI18 S0%2.1mwn colwmm (Sum pasticles). Detection
methods are diode array (DAD) and evaporative Hight scattering (ELSD) detection as well
as positive electrospray ionization MS range was 100-1000.

Synthesis of NUCC-0226914 (ET43587-416-1}

200



WO 2024/026512 PCT/US2023/071380

Series 11-3-12
{NUCC-8228914}

Scheme 35: Preparation of Series 11-3-12 (NUCC-0226914)

COOH Cl
N
O NH4CI, DIEA, DMF O
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—

Seres 113412
18 [NUCC-0226914)

Chemical Synihesis
L.CMS methods:
Method 1. 5 95AB 2nun
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LC/MS (The column used for chromatography was a Kinetex EVO C18 2.1%30mm,
Sum. Detection methods are diode array (DAD). MS mode was positive electrospray
ionization. MS range was 100-1000. Mobile phase A was 0.04% trifluoroacetic acid in
water, and mobile phase B was 0.02% trifluoroacetic acid in HPLC grade acetonitrile. The
gradient was 5-95% B in 1.50 min. 5% B in 0.01 min, 5-95% B {0.01-0.70 min), 95% B
{0.70 ~1.16 man), 95-3% B (1.16-1.50 min). The flow rate was 1.5 mi/man.

Method 2. 5 95AB 6min-220-254-ELSD

LO/MS (The gradient was 3% B in 0.40 min and 5-95% B in 2.60 min, hold on
95% B in 1.00min, and then 93-5%B in 0.01min, the flow rate was 1.0 ml/min. Mobile
phase A was 0.04% influoroacetic acid in water, mobile phase B was 0.02%
trifluoroacetic acid i acetonitrile. The colunmn used for chromatography was a Kinetex
C18 2.1*50mm, 5um. Detection methods are diode array (DAD), and evaporative light
scattering detection (ELSD). MS mode was positive elecirospray ionization. MS range
was 166-1000.

Expernimentals for largest scale run:

General procedure jor preparation of Compound 15-ET43387-401.

¢ COOH o RN
& 27 N "'\\;ﬁ" AN /j\N/
s B; ‘\ NHLCL DIEA, BMF \ -
O OSEM e 07 N 0sEM
& ] 7 ;\"
e, N e
Ci ol
14 5

To a solution of Compound 14 {200 mg, 299.59 umol, 1 eq), NHiCl (80,13 mg,
1.50 muool, 3 eq) and DIEA (116.16 mg, 89878 umel, 156.55 ul., 3 eq) in DMF (4 mlL)
was added HOB1 (60.72 mg, 449.39 umol, 1.5 eq), the muxture was stirred at 25°C for 30
mins. Then EDCT (86.15 mg, 449.39 pmol, 1.5 eq) was added at 0°C. The mixiure was
stirred at 25°C for 12 hrs. LOMS showed all the starting material was consumed and a
new peak with desired product MS was detected. The reaction nuxture was diluted with
water (10 mL) and extracted with ethyl acetate (3 x 10 mbl). The organic laver was

separated and the combined organic laver was washed with bring {2 x 10 mL), dried over
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Nax8Q04, filterad and concentrated under reduced pressure to give 2 residue, which was
purified by chromatography on silica gel (eluted with petroleurn ether/ethyl acetate = 20/1
to 1/3} to give Compound 15 (170 mg, vield 76 61%) as a white solid.

'H NMR (ET43587-401-P1A, 400 Mz, CHLOROFORM-d) 5 0.10 (, 9H), 0.51-
(.59 (m, 2H), 2.85-2.96 {m, 2H), 3.85 (s, 3H), 441 (s, 2H), 5.06 (s, 2H), 534 (br ¢, 1H),
675 (br s, 1H), 6.85 {s. 1H), 6.91 (d, /=863 Hz, 1H), 7.17 (d, J=8.50 He, 2H), 7.28-7.35
(m, 3H}, 7.53-7.61 {m. 2H), 7.84 (d. J=1.63 Hz, 1H)

General procedure for preparation of Compound 16-ET43587-406.

Q, o o)
z}fNHZ : //?-—NHQ
- W
D A
TN ﬂ\j [ n
N F P “N
1y TBAF, THF | | {
B st LS
03EM o7 N o
1
CF, K OF,
Ci G
15 18

A mixture of Compound 15 (100 myg, 150.02 umol, 1 eq) in TBAF (1 M, 3.00 mL,
20 eq) was stured at 25°C for 20 hrs. LCMS showed all the starting material was
consumed and a new peak with desired product MS was detected. The reaction mixture
was diluted with water (10 mL} and extracted with ethvl acetate (3 » 10 mL). The organic
taver was separated and the combined organic laver was washed with brine (10 mL), dried
over NaxSQy, filtered and concentrated under reduced pressure to give a residue, which
was purified bv chromatography on silica gel (eluted with petroleum ether/ethvl acetate =
20/1 10 1/2) 1o give Compound 16 (30 mg

P2

LCMS (ESI+): RT = 0.846 win, m/z 5361 (MHD"

vield 55.93%) as a yellow solid.

5 93AB 2min: LC/MS (The column used for chromatography was a Kinetex EVQ
C18 2.1%30mm, Sum. Detection methods are diode array (DAD). MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
trifluoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in HPLC
grade acetonitrile. The gradient was 5-95% B i 1.50 min. 3% B in 0.01 mun, 5-95% B
{0.01-0.70 min), 95% B {0.70 -1.16 min}, 95-5% B (1.16-1.50 min}. The flow raie was 1.3

mb/min.
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Burgess reagent

DCM

&

16 Seres 11-3-12
{NUCC 0228814}

To a solution of Compound 16 (50 mg, 93.23 umol, 1 eq) in DCM (1 mL} was
added burgess reagent {33.32 mg, 139.84 umol, 1.5 eq) at 0°C. The mixture was stirred at
25%C for 3 hrs. LCMS showed all the starting material was consumed and a new peak with
desired product MS was detected. The nuxture was purified by Prep-HPLC {column:
Waters Xbridge Prep OBD C18 150%40 mm*10 um; mobile phase: [water (NHsHCO:)-
ACNY B%: 55%-85%, 8§ min) and lvophilized to give Series 11-3-12 (11.2 mg, vield
23.18%) as a whate solid.

H NMR (ET43587-416-P1A, 400 MHz, CHLOROFORM-d) § 3.85 (s, 3H), 5.06
(s, 2F), 6.70 (s, 1H}. 6.73 (d, /=8.63 Hz, 1H), 7.16 (d, J=8.38 Hz, 2ID), 7.21 (d, J=8.63 Hz,
1H), 7.29-7.34 (m, 2H), 7.53 (dd, J=8.13, 2.00 Hz, 1H), 7.65 (d, J=8.25 He, 1H), 7.79 (4.
J=1.88 Hz, iHh

LCMS (BSI+): RT = 3.252 min, m/7 518.0 (M+H)".

5 95AB 6min-220-254-ELSD: LC/MS (The gradient was 5% B in 0.40 min and
5-95% B in 2.60 nun, hold on 953% B in 1.00min, and then 95-5%B m 0.01nun, the flow
rate was 1.0 mli/mun Mobile phase A was 0.04% trifluoroacetic acid in water, mobile
phase B was 0.02% wuifluoroacetic acid in aceionitride. The column used for
chromatography was a Kinetex C18 2. 1*50mm, Sum. Detection methods are diode array
{(DAD), and cvaporative light scattering detection (ELSD). MS mode was posttive
electrospray ionization. MS range was 100-1000.

Synthesis of NUTTC-0226659 {ET43587-299-1) and NUCC-0226660 (ET43587-

309-1)
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i

Seriss 11-3-8 Series 11-3-18
{NUCC-H228858) {NUCC-0226860}

Synthetic Scheme

Scheme 36: Preparation of Series 11-3-9 (NUCC-0226659)

Series 11-3-aore 1 8

7 Series 11-3-8
{RUCC-02208858)

Scheme 37: Preparation of Series 11-3-135 (NUCC-02
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Chemical Synthesis

LCMS methods:

Method 1. 5 935CD 6min-220-254-ELSD

LC/MS (The gradient was 5% B in $.40 min and 5-93% B at 0.40-3.40 nun, hold
on 95% B for (.45 min, and then 95-3%B in 0.01 min, the flow rate was 0.8 mi/min.
Mobile phase A was HoO0+10 mM NHHCO:, mobile phase B was acetonitrile. The
coluron used for chromatography was an Xbridge C18 2,130 mym column (3 um particles).
Detection methods are diode array {(DAD)} and evaporative light scattering (ELSD)
detection. M8 mode was positive electrospray ionization. MS range was 100-1000.

We {ake Series 11-3-9 (NUCC-0226659) as example.

Expenmentals for largest scale run:

General procedure for preparation of Compound 6-ET43587-2735.

The reactions were conducted in paraliel but combined for purification.
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Series 11-3-core 1 &

To a solution of Series 11-3~core 1 (100 mg, 203 21 umol, 1 eq) and DIEA (78.79
myg, 609.62 wool, 106,18 ul, 3 ey in BCM (1 mL) was added SEMCI (67.76 mg, 406.41
pumol, 71.93 ul. 2 eq) at 0°C. The reaction was stirred at 25°C for 12 hrs. TLC (petroleum
ether/ethyl acetate = 10/1) showed the starting material (Re = 0.45) was consumed and a
new spot {Re == 0.3} was generated. Three additional reactions were set up as detailed
above and all lour reaction mixiures were cornbined. The combined reaction nuxture was
concentrated under reduced pressure 1o give a residue, which was purnified by prep-TLC
{petrolewm ether/ethyl acetate = 10/1) to give Compound 6 (340 mg, vield 60.49%) as a
white solid.

'H NMR (ET43587-275-P2A, 400 MHz, CHLOROFORM-d) § -0.045 (5. 9H),
0.62-0.71 (m, 2F). 3.20-3.28 (m, 2H), 4.83 (s, 2F), 498 (s, 2H). 6.73 (d, /=8 &8 Hy, 1H),
712 (d, J=8.50 Hz, 2HD, 7.28-7.31 (m, 2H), 7.51-7.56 (m, 3H), 7.81 (s, 11D

General procedure for preparation of Compound 7-ET43587-288.

Ci
Br By N j\
n-au“?nm{:gi i \E
o o SEM ey 2
/E 14-3-8&
= o ; B
Ci \H\ Pd{dppfiCl,, dioxans
e
Gl
8 7

To a solution of Compound 6 (70 mg, 112.47 umel, 1 &g) and Compound 11-3-9A
(167.42 mg, 44989 umol, 4 eq} in dioxane (4 mL) was added Pd(dppDClz {16.46 mg,

22.49 umol, 0.2 eqy under nitrogen, the mixture was stired at 100°C for 12 hrs. TLC
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{petroleum ether/ethyl acetate = 1/1) showed the starting material (Re=0.9) was consumad
and a new spot {(Rr = 0.3} was generated. The reaction mixture was filtered and
concentrated under reduced pressure to give a residue, which was purified by prep-TLC
{petroleum ether/ethyl acetate = 1/1} to give Compound 7 {120 mg, vield 76.87%) as a
whiie solid.

'H NMR (ET43387-288-P1A, 400 MHz, METHANOL-d4) § -0.1 (5, 9H), 0.49-
0.57 (o, 2H), 2.87-2.96 (m, 2H). 4.04 (s, 3H), 4.38 (s, 2H), 5.14 (s, 2H), 7.16 {d, J=8.63
Hz, 1H), 7.23-7.34 {m. 4H), 742 (d, /=8.63 Hz, 1H}, 7.64-7.72 (m, 2H), 7.76-7.81 {m.
15H), 7.86 (5, 1H)

General procedure for preparation of Series i1-3-9-ET43587-290,

Ci Gl

7 Series 11-3-8
{(NUCC-228658)

To a sohution of Compound 7 (120 mg, 192.14 umol, 1 eq) in THF {1 mL}) was
added TBAF (1 M, 1.44 mL, 7.5 eq} at 0°C, the mixtare was stirred at 65°C for 12 hrs.
LCMS showed the starting material was consumed and 80% of product with desired MS
was detected. The reaction mixture was filtered and concentrated under reduced pressure
to give a residue, which was purified by prep-HPLC (column: Waters Xbridge Prep OBD
CI8 1530%40 mym* 10 um;, mobile phase: [water (NHiHCO:)»-ACN]; B%: 50%-83%, 8§ mn)
to give Series 11-3-9 (34 1 mg, vield 35.37%;) as a white solid.

'H NMR (ET43587-299-P1 A, 400 Mi{z, METHANOL-d4) § 3.97 (s, 3}, 5.10 (5,
2H), 6.87 (d, J=8.63 Hz, 1H}, 7.19-7.32 (1, 5H), 7.58-7.80 {m, 4H).

LOMS (BEST+): RT = 3.516 nun, nvz 494. 1 (M+H)

5 95CD Amin-220-254-ELSEy: LC/MS (The gradient was 5% B in 0.40 min and
5-95% B at ¢.40-3 .40 min, hold on 95% B for 0.45 min, and then 95-3%B in 0.01 nun, the
fow raie was ¢.8 ml/min. Mobile phase A was HoO+10 mM NH4HCO;, mobile phase B

was acetonitrile. The column used for chromatography was an Xbridge C18 2.1%50 mm
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colurmn (5 um particles). Detection methods are diode array (DAD} and evaporative light
scattering (ELSD) detection. MS mode was posttive electrospray tonization. MS range
was 166-1000.
Synthesis of NUC{C-0226656 (ET43587-277-1) and NUCC-0226637 (ET43587-
268-1)
&l ol /

o ﬁ@*”ﬁ
h @

CFy
i
Series 11-3-13 Serigs 11-3-18
{NUCC-(228658) {NUCC-D228857)

Scheme 38: Preparation of Series 11-3-13 (NUC(C-0226656)
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CFs

Series 11313
{NUCC D22665E)

Series 11-3-core 1

Scheme 39: Preparation of Series 11-3~16 (NUCC-0226657)
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11-3-184

¥

DTBPF PdCly,
THEH,O8P0,

Series 11-3-core 1 Beries 11-3-18
(NUCC-0226657)

Chemical Synthesis

LCMS methods:

Method 1 NEGS-95CD 2min

LC/MS (The column wsed for chromatography was Xbridge C18 2. 1950 mm, 5 um.
Detection methods are diode array (DAD). MS mode was negative electrospray ionization.
MS range was 100-1000. Mobile phase A was 10 mm. Ammonium bicarbonate in water,
and mobile phase B was FPLC grade acetoniirile. The gradient was 5-95% B in 1.50 mun.
3% B in 0.01 nun, 5-93% B (0.01-0.70 min), 95%B (0.70-1.16 min}, 95-5% B (1.16-1.30
min) with a hold at 5% B for 0.34 min. The flow rate was 1.5 mL/min.

Method 2. 5 _95CD 6min-220-254-ELSD

LO/MS (The gradient was 5% B in 0.40 yun and 5-93% B at 0.40-3.40 min, hold
on 953% B for 0.45 min, and then 95-5%B in 0.01 min, the fow rate was 0.8 ml/min.
Mobile phase A was H20+10 mM NHHCOG:, mobile phase B was acetonitrile. The
colurnn used for chromatography was an Xbridge C18 2,150 mim column (5 um particles).
Dstection methods are diode array (DAD) and evaporative light scattering (ELSD)
detection. MS mode was positive electrospray tomization. MS range was 100-1000.

Method 3: 5 95AB 6min-220-254-ELSD

LO/MS (The gradient was 3% B i 0.40 min and 5-95% B in 2.60 min, hold on
95% B in 1.00min, and then 95-3%B in 0.01mun, the flow rate was 1.0 mil/min. Mobile
phase A was 0.04% tnfluoroacetic acid in water, mobile phase B was 0.02%
triftuoroacetic acid m acetonitrile. The column used for chromatography was a Kinelex

CI8 2.1%50rom, Sum. Detection methods are diode array (IDAD), and evaporative hight
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scattering detection (ELSD). MS mode was positive electrospray ionization. MS range
was 100-1000.
Experimentals for largest scale run:

General procedure for preparation of Series 11-3-core [-ET42365-239,

__ NRS.DIPA
CHGH, -50°<3 o’

8 Series 11-3.cors 1

To a solution of Compound 5 (4 g, 9.68 mmol, 1.25 eq) and DIPA (1.57 g, 1549
mmol, 2.19 mL, 2 eq) in CHCls {80 ml) was added NBS (1.38 g, 7.74 mmol, 1 eq} at -
40°C, the reaction was stirred at -40°C for 4 hours. LCMS showed the starting material
was consurmed and a major new peak was detected. The reaction was diluted with water
{100 ml) and was exiracted with DCM (3 x 50 mL). The combived organic layers were
washed with bring (100 mL) and dried over NaxSOs and concenirated under reduced
pressure to give the crude product which was purified by column chromaiography on
silica gel (eluted with petroleum ether/ethyvl acetate = 30/1 to 5/1) to give Series 11-3-core
1{2.5 g, vield 55.76%) as a vellow solid.

LOMS (ESEH): RT = 1.042 min, m/z 490.9 (M-HY-

NEGS-95CD Zmin: LE/MS (The column used for chromatography was Xbridge
CI8 2. 1%50 mum, 5 um. Detection methods are diode array (DAD). MS mode was negative
electrospray ionization. MS range was 100-1000. Mobile phase A was 10 mm
Ammonium bicarbonate in water, and mobile phase B was HPLC grade acctonitrile. The
gradient was 5-95% B in 1.50 min. 5% B in 0.01 min, 3-95% B (0.01-0.70 min), 95%B
{0.70-1.16 min), 95-5% B {1.16-1 .50 nun) with a hold at 5% B for 0.34 min. The flow rate
was 1.5 mL/min.

General procedure jor preparation of Series 11-3-13-1143587-277.
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To a solution of Series 11-3-corel (150 mg, 304 .81 umol, 1 eq), 11-3-13A (164.89
mg, 792.50 pmol, 2.6 eq)y and K5PO4s (19410 me, 214,42 umol, 3 eq) in a mixture solution
of THF {5 mL) and O (I wl} was added ditertbuiyl{cyclopentyliphosphane;
dichloropatladiwmiron (39.73 mg, 60.96 umol, 6.2 eqy under mirogen, the reaction was
stirred at 80°C for 12 hws. LCMS showed the starting material was consumed and 67.7%
of product with desired MS was detected. The reaction mixture was filtered and
concentrated under reduced pressure to give a residue, which was purified by prep-HPLC
{columm: Waters Xbridge Prep OBD (€18 150%40 mm* 10 um; mobile phase: [water
{(NHiHCO:)-ACNT B%: 709%-95%, 8 min} to give Serigs 11-3-13 (11.5 mg, vield 7.28%)
as a white solid.

'H NMR (ET43587-277-P1A, 400 MHz, METHANOL-d4) 3.73 (s, 31), 5.08 (5,
2HY, 6.29 {d, J=1.88 Hz, 1H), 6.83 (d, /=8.63 Hz, 1H}, 7.19-7.23 (m, 3H}, 7.27-7.31 {m,
2H), 7.49 (d, J=2.00 Hz, 1H), 7.58-7.65 (m, 2H). 7.77 (s, 1H)

LCMS (BSE+): RT = 3.650 min, nvz 493,31 (M+H)".

5 93CD_6min-220-234-ELSD: LC/MS (The gradient was 5% B i 0.40 min and
5-95% B at 0.40-3 .40 min, hold on 95% B for 0.45 min, and then 93-3%RB in 0.01 min, the
flow rate was 0.8 mi/min. Mobile phase A was HaO+10 mM NHsHCOs, mobile phase B
was acetonitrile. The columm used for chromatography was an Xbridge C18 2.1*50 mm
colurnn {5 um particles). Detection methods are diode array (IDAD) and evaporative light
scattering (ELSD) detection. MS mode was positive elecirospray ionization. MS range
was 100-1000.

General procedure for preparation of Series {1-3-16-LT43587-268.
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To a solution of Series 11-3-core 1 {200 mg, 40641 umol, 1 eq) 11-3-16A
{11728 mg, 52833 umol, 1 3 eq) and K3PQGu (172.54 mg, 812.82 umol, 2 eq} in a mixhire
solution of THF (6 wh) and B0 (O ml) was added ditert-
butyl{cvclopentyDphosphane;dichloropalladium; ron (26.49 mg, 40.64 pmol, 0.1 eg)
under nitrogen, the reaction was stirred at 80°C for 12 hrs. LCMS showed the starting
material was consumed and 41.9% of product with desired MS was detected. The reaction
mixture was filtered and concentrated under reduced pressure to give a residue, which was
purified by prep-HPLC {colummn: Waters Xbridge Prep OBD C18 150%40 mm™1¢ umy
mobile phase: [water (NHaHCO:)-ACNY, BY%: 70%-95%, 8 min) to give Series 11-3-16
{(17.9 mg, vield 7.21%) as a brown solid.

TH NMR (FT433587-268-P1, 400 MH7z, METHANOL-d4) § 1.42 (d. J/=6.63 Hy,
6H), 4.44 (quin, J=6.63 Hz, 1H), 5.09 (s, 2H), 6.51 (s, 1H). 6.84 {d, J=8.50 Hz, 1H), 7.19-
7.24 {m, 3H), 7.27-7.32 (o, 2H), 7.57-7.66 (m, 2H), 7.77 (d. J=1.75 Hz, 1H)

LOMS (BESI+H): RT = 3,475 min, mVz 589.0 (M+H)".

5 95AB 6min-220-254-ELSEy: LC/MS (The gradient was 5% B in 0.40 min and
5-95% B in 2.60 min, hold on 95% B in 1.00min, and then 95-5%B m 0.0Imin, the flow
rate was 1.0 ml/min. Mobile phase A was 0.04% trifluoroacetic acid wm water, mobile
phase B was 0.02% wifluoroacetic acid in acetonitrile. The coluowm used for
chromatography was a Kinetex C18 2.1*50mm, Sum. Detection methods are diode array
(DAD), and evaporative light scattering detection (ELSDY) MS mode was positive
clectrospray wonization. MS range was 100-1000,

Synthesis of NUCC-0226652 (ET42365-279-1)
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Series 11-4-2
NUCC-0226652
Synthetic Scheroe: Preparation of Series 11-4-2 (NUCC-0226652)
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NUCC 0226652

Chemical Synthesis

NEGS-95CD 2min: LC/MS {The column used for chromatography was Xbridge
CI8 2.1*50mm, 3um. Detection methods are diode array {DAD} MS mode was negative
electrospray iomzation. MS range was 100-1000. Mobile phase A was 10 mM Ammonium
bicarbonate in water, and mobile phase B was HPLC grade acetonitrile. The gradient was
5-95% B in 1.50 mun 5% B in Q.01 min, 5-95% B {0.01-0.70 min), 95% B {6.70-1.16
min), 95-5% B {1.16-1 50 min} with a hold at 3% B for 034 min. The flow rate
wasl. Sml/min

50 T00AB 6min-220-254-ELSD: LC/MS (The gradient was 50% B in 0.40 min
and 50-100% B at 0.40-3.00 min, hold on 100% B for 1.00 min, and then 100-50% B in
0.01 man, the flow rate was 1.0 mi/min. Mobile phase A was 0.04% trifluorcacetic acid n
water, mobile phase B was 0.02% trifluoroacetic acid m acetontinde. The column used for
chromatography was a Luna C18 50*2.0mm coluwron (Sum particles). Detection methods
are diode array (DAD) and evaporative light scaitering (ELSD) detection as well as
positive electrospray 1onization. MS range was 100-1000.

Experimentals for largest scale run:

General procedure for preparation of Compound 2-E143365-250.
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To a solution of Compound 1 (0.5 g, 2.89 mumol, 33357 plL, | eq). Compound 2A
(587.51 mg, 3.76 mmol, 1.3 eq) and K:sPO+ (1.53 g, 7.23 mmol, 2.5 2g) in a nuxture
solution of THF (10 mL) and H20O (2 mL) was added Pd{dppHiCh. CH2Cl: (177.0F mg,
216,75 pmol, 0.075 eq) under nitrogen, the reaction was stirred at 80°C for 2 hrs. LCMS
showed the starting material was consurned and a new peak with desired product Ms was
detectad. The crude product diluted with water (50 mL} and extracted with ethvl acetate (3
x 50 mL). The organic layer was washed with brine (50 mL}, dried over Na:SQOs, filtered
and councentrated under reduced pressure to afford the crude product. The crude product
was purified by colunmn chromatography on silica gel (eluted with petroleum ether/ethyl
acetate = 50/1 to 10/1) to give Compound 2 (500 mg, vield 80.31%) as a yellow solid.

1 NMR (ET42365-250-P1 A, 400 MMz, CHLOROFORM-d) 5 4.96 (s, 1H), 6.85-
6.96 (ma, 1H), 7.12-7.22 (m, 1H), 7.31-7.42 (m. 2H)

General procedure for preparation of Compound 3-ET42363-236.

3‘/':;, i // H
é NBS, DIPA |
,‘ NP N e T E S Sy
o~ O csfj\”ﬂ oH
2 3

To a solution of Compound 2 (500 mg, 2.44 mmol, 1 eg) and DIPA (494.45 mg,
4.89 mymol, 690.57 ul, 2 eq) m CHCh (12.5 mL) was added I-bromopyrrohdine-2.5-
dione {413.10 mg, 2.32 mmol, 0.95 eq) at -40°C, the reaction was stirred at -40°C for 4 hrs.
LCMS showed about 9.6% of the starting material was remaining and a new peak (61.8%)
was detected. The reaction was diluted with water (50 mL} and was extracied with DCM
{3 # 30 mL). The combined organic Javer were washed with brine (50 miL} and dried over
NaxSQs and concentrated to give crude product. The crude product was purified by
column chromatography on silica gel (eluted with petroleum ether/ethyl acetate = 50/1 to

10/1} to give Compound 3 {500 mg, vield 64.96%) as a yellow solid.
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'H NMR (BT42365-256-P1A, 400 MHz, CHLOROFORM-d) 8§ 5.68 (5, 1H), 6.90
{t,/=7.84 Hz, 15}, 7.24 (dd, /=7.65, 1.38 Hz, IH), 7.39-7.45 (m, 2H), 7.46-7.52 {m, 3H)

General procedure for preparation of Compound 4-ET42365-257.

Br
g p
/ F @
&!/\Cﬁ |’Y \ Br
<] ]
34 o &

To a solution of Compound 3 (500 mg, 1.76 mmol, | eq) in DMF {12 mL) were
added K2C0s (487 42 mg, 3.53 mmol, 2 ey and Compound 3A (33047 mg, 1.94 nwool,
1.1 eq), the reaction was stirred at 25°C for 12 hrs. LCMS showed the starting material
was consumed and a new peak was detected. The crude product diluted with water {30
mi.} and extracted with ethyvl acetate (3 » 30 mL). The orgamic layer was washed with
brine (50 ml), dried over anhydrous sodium sulfate, filtered and concentrated unde
reduced pressure to afford Compound 4 (700 mg, vield 75.04%;) as a veliow oil. The
product was used to the next step directly without further purification.

1 NMR (ET42365-257-P1A, 400 MHz, CHLOROFORM-d) § 4.59 (s, 2H), 7.08-
715 (m, 1H), 7.25 (dd, /=8.22, 1.82 Hz, 1H), 7.27-7.30 (m, 1H), 7.35-7.48 {m, 6H}, 7.60
{dd. /=797, 1.57 Hz, 1H)

General procedure for preparation of Compound 5-ET42363-260.

The reactions were conducted in parallel but combined for purification.

g

LIOH (2 eq), PN EE\ .
CuspC {8 .051 8], @ Y om
BHMPO {0.05 aq) o S,

" ¢ H
DMSO/water, 80°C L’:/ ‘
\ CF,

e

4 5
To a selution of Compound 4 (350 mg, 735.12 umol, ieq), LIGH HO (61.70 mg,
147 mmol, 2 eq) in g maxture solution of DMSO (6 mL} and FbO (1.5 mL) was added
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Cu0 (5.26 mg, 36.76 umol, 3.76 uL, 0.03 eq) and BHMPO (12.06 mg, 36.76 umol, 0.03
eq) under nitrogen, the reaction was stirred at 80°C for 12 hrs. LCMS showed about 25%
of the starting material was remaining and a new peak (44%;) with desired product Ms was
detected. Additional one reaction was set up as described above and combined for
purification. The combined reaction was diluted with water (30 mL) and extracted with
cthyl acetate (3 » 20 mL). The organic layer was washed with brine (30 ml), dried over
anhydrous sodium sulfate, filterad and concentrated under reduced pressure to give the
crude product. The crude product was punified by column chromatography on silica gel
{eluted with petroleum sther/ethyl acetate = 50/1 to 10/1) to give Compound 5 {500 mg,
vield 74.07%) as a vellow solid.

TH NMR (ET42365-260-P1A, 400 MHz, CHLOROFORM-d) § 4.57 (s, 2H). 5.66
(s, 1H}, 6.91 (d, J/=7.63 Hz, 1H), 7.02 (4, /=8.00 Hz, 1H), 7.12-7.19 {m, 1H), 7.26 (br d,
J=8.13 Hz, 1H), 7.41-7.50 {m, 4H), 7.54 (d, /=8.38 Hz, ZH}

General procedure for preparation of Compowund 6-ET42385-274.

A PPN

/&’”‘\\\/ \\i/'\oe-s ﬁ"\})“? "OH
O NBS, CHOl, A o

o1 T e o F 1
/)\B e l
R gv “cE,
G C
& &

To a solution of Compound 5 (400 mg, 968.02 pumol, 1 eq) and DIPA (19591 mg,
1.94 mmwl, 273.61 puL, 2 eq) in CHCE: (10 mL) was added I-bromopyrrohdine-2,5-dione
(172.29 mg, 968.02 umol, 1 eq) in portions ai -40°C, the reaction was stirred at ~40°C for
4 hrs. LCMS showed about 5.6% of the starting material was remaining and a new peak
with desired product Ms was detected The reaction was diluied with water (30 mL} and
was extracted with DCM (3 x 30 mL). The combined organic layer were washed with
brine (50 ml), dried over NaxSQOs and concentrated to give crude product. The crude
product was purified by column chromatography on silica gel {eluted with petroleum
ether/ethyl acetate = 50/1 10 10/1} to give Compound 6 (300 mg, vield 56 68%) as a white
solid.

LCMS (BESTH): RT = 1.061 min, m/z 490.8 (M-H)".
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NEGS-95CD 2Zmin: LE/MS (The column used for chromatography was Xbridge
C18 2. 1*50mam, Sum. Detection methods are diode array (DAD). MS mode was negative
electrospray ionization. MS range was 100-1000. Mobile phase A was 10 mM Ammonium
bicarbonate in water, and mobile phase B was HPLC grade acetonitrile. The gradient was
5-95% B i 1.50 min 5% B in 0.01 min, 5-95% B (0.01-0.70 mn), 95% B {0.70-1.16
ming, o B (1.16-1 50 wminy with a hold at 5% B for 0.34 min. The flow rate
wasl.SmL/min

General procedure for preparation of Series [{-4-2-E742365-279.
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MUDC-0228852

To a solution of Compound 6 (200 mg, 406.41 pmol, 1 eg), Compound 7 {118.22
mg, 609.62 umol, 1.5 eg) and KsPOs (215,67 mg, 1.02 mmol, 2.5 eg) in a mixture solution
of THF (6 mL) and H20 (1.5 mL} was added ditertbutyl{cyclopentyliphosphane;dichloro -
patiadium;iron {S2.98 my, 81.28 umol, 0.2 gq) under nitrogen, the reaction was stired at
85°C for 40 hrs. LCMS showed about 12% of the starting material was remaining and a
new peaak with desired product Ms was detected. The reaction was filtered and the filtrate
was concentrated to give the crude product. The crude product was purified by Prep-
HPLC (column: Waters Xbridge Prep OBD C18 150%40 numn™ 10 umy; mobile phase: [water
{(NH4HCO3)-ACN]: B%: 70%-95%, 8 min) to give Series 11-4-2 (60.1 mg, vield 26.19%;)
as off-white solid.

'H NMR (ET42365-279-P1 A, 400 MHz, CHLOROFORM-d) § 3.82 (s, 3H), 4.59
(s, 2H), 6.02 (s, TH), 6.58 (s, JH). 6.99 (d. J=8.03 Hz, UH), 7.11 {d, J=8.16 Hz, 1H), 7.25
(s, 1H), 7.41-7.51 (m, 4H). 7.54-7.61 (ny, 2H)

LOMS (ESE): RT = 2.774 min, m/z 561.0 (M+H)".
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50 100AB 6min-220-234-ELSD: LC/MS (The gradient was 50% B m .40 min
and 50~-100% B at 0.40-3.00 nun, hold on 100% B for 1.00 nun, and then 1006-50% B n
.01 min, the flow rate was 1.0 m¥/min. Mobile phase A was 0.04% trifluoroacetic acid in
water, mobile phase B was 0.02% trifluorcacetic acid in acetonitsiie. The column used for
chromatography was a Luna CI8 S0*2.0mm column (Sum particles). Detection methods
are diode array (DAD} and evaporative hght scattering (ELSD) detection as well as
positive electrospray ionization. MS range was 100-1000.

Synthesis of NUCC-0226606 {ET42365-228-P1} and NUCC-0226605 (ET42365-

R CF,
}f Y , Y
g N O N
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o
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CF, \( CF4
o Gl
ADIROICHTDGI_P1 AGZBOICOTDO
HUCC-0225606 HUCC-0225605

Synthetic Scheme
Scheme 40: Preparation  of AQMBOICO7D01 Pl (NUCC-0226606)  and
A0BOICOTDOL (NUCC-0226603)

Ruphos Pd G3, K3POy

Gore A3 1 T
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Scheme 41: Preparation of Compound 13
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Chemical Synthesis

LCMS methods:

Method 1.

5-95AB 2min: LC/MS (The colummn used for chromatography was a Agilend
Poroshell SB-C18 3.0%30mm, 2.7um Detection methods are diode array {(DAD). MS
maode was positive electrospray iomzation. MS range was 100-1000 Mobile phase A was
0.04% trifluorcacetic acid in water, and mobile phase B was 0.02% trifluoroacetic acid in

HPLC grade acetomirile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 mun, 5-
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05% B {0.01-0.70 min), 95% B (0.70-1.16 min), 95-5% B {1.16-1.50 nun}). The flow rate
was 1.5 mL/min,

Method 2

5-95CD 4. 5min: LC/MS (The column used for chromatography was Xbridge C18
2.1*50mm, Sum). Detection methods are dicde array (DAD). MS mode was positive
clectrospray 1onization. MS range was 100-1000. Mobile phase A was 10 mM ammonium
bicarbonate in water, and mobile phase B was HPLC grade acetonitrile. The gradient was
5-95% B in 4.30 min 5% B m 0.01 min, 5-95% B (0.01-3.00 min), and hold at 95% B
within 0.5 min, 95-5% B (3 50-3.51 min}, with a hold at 5% B for 0.79 min. The flow rate
was 1.Oml/min {0.01-4.30min}.

Method 3.

50 _100CD_6min-220-254-ELSD: LC/MS (The gradient was 50% B in .40 min
and 50-100% B at 0.40-3 40 min, hold on 100% B for 045 min, and then 100-50% B in
(.01 mun, the flow rate was 0.8 rml/min. Mobile phase A was HaO+10mM NHHCO;,
mobile phase B was Acetonitrile. The column used for chromatography was a Xbridge
C18 2.1*50mm columon (Sum particles). Detection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection. MS mode was positive elecirospray
ionization. MS range was 106-1000.

Method 4.

5 95CD_Gmmn-220-254-ELSD: LC/MS (The gradient was 5% B in 0.40 min and
5-93% B at 0.40-3 40 min, hold on 95% B for .45 min, and then 95-5% B in 0.01 min,
the flow rate was 0.8 mi/min. Mobile phase A was HoO+10mM NHiHCOs, mobile phase
B was acetonitrile. The column used for chromatography was a Xbridge C18 2.1%50mm
colurm (Sum particles). Detection methods are diode array (DAD) detection. MS mode
was positive electrospray ionization. MS range was 100-1000,

Lxperimentals for largest scale run:

General procedure for preparation of Compound 13-ET42365-161.
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To a solution of Compound 11 (300 mg, 2.33 mmol, 1.2 eg) in THF (6 mL) was
added -BuOK (1 M, 2.33 mi,, 1.2 eg) at 0°C, the reaction was stirred at 0°C for 1 hour,
then Compound 12 (390.56 mg, 1.94 numol, 1 eg) was added and the reaction was stirred
at S0°C for 12 hrs. LCMS showed all the starfing material was consumed and two new
peak was detected. The reaction was filtered and the solid was collecied and dried to give
Compound 13 (300 mg, vicld 62.08%) as off-white solid.

'H NMR (ET42365-161-P1B, 400 MHz, DMSO-d6) § 2.94 (g, /=5.09 Hz, ZH),
6.82-6.89 {m, 2H). 7.17-7 24 (m, 2H)

General procedure for preparation of Compound 7-ET42363-170.

Corg A3_1 7

To a solution of Core A3 1 (400 mg, 835.47 pumol, 1 eg) and pyvridine (264.34 me,
3.34 mmol, 269.74 ul, 4 eg) in DCM (12 ml} was added THO (353.58 mg, 1.25 mmol,
20677 pl, L3 eg) dropwise st 0°C, the reaction was stirred at 20°C for 3 hrs. LOCMS
showed the starting maierial was consumed and a new peak with desired product Ms was
detected. The reaction was diluted with water {50 mbL) and extracted with BCM (3 x 25
mi}. The organic layer was separated and the combined organic laver was washed with
brine (30 mL), dried over NaxSQs, filtered and concentrated under reduced pressure to
give crude product. The crude product was purified by column chromatography on silica
gel (eluted with petroleum ether/ethyl acetate = 50/1 to 10/1) 1o give Compound 7 (0.4 g,
vield 78.38%} as a white solid.

LOMS (ESE+): RT = 0.915 min, m/z 6111 (M+H)".

5-95AB 2Zmin: LC/MS (The column used for chromatography was a Agilent
Poroshell SB-C18 3.0%30 mm, 2.7 um. Detection methods are diode array (DAD). MS
mode was positive electrospray 1onization. MS range was 100-1000. Mobile phase A was

0.04% trifluoroacetic acid in water, and mobile phase B was 0.02% trifluoroacetic acid in
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HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min, 5-

was 1.5 mL/min.
General procedure for preparation of Compound 8-ET42365-200.
Q

-4 F
N

[ ]
X2y

Y
/
4

=

)

o
THO” ‘\\V “OAc B

Ruphos Pd 63, PO,

To a solution of Compound 7 (200 mg, 32742 pmol, 1 eg), Compound 13 (188.32
mg. 75788 umol, 231 eg) and KsPO4 (20850 me, 98226 umol, 3 e¢) in a mixture
solution of Hz( (2 mL) and toluene (10 mL}) was added RuPhos Pd 3 (54.77 mg, 65.48
wmol, 0.2 eq) under nitrogen, the reaction was stirred at 110°C for 20 hrs, LCMS showed
the stariing maierial was consumed and a new peak with desired product Ms was detected.
The reaction was filtered and the filirate was concentrated to give the crude product. The
crude product was purified by Prep-TLC (petroleum ether/ethyl acetate = 2/1} to give
Compound 8 (50 mg, vield 20.25%) as a vellow solid.

LOMS (ESI+): RT = 0.988 min, m/z 603.2 (M+HY"

5-95AB Zmim: LO/MS (The column used for chromatography was a Agtlent
Poroshell SB-C18 3.0%30mm, 2. 7um. Delection methods are diode array (DAD). MS
mode was positive electrospray onization. MS range was 100-10600. Mobile phase A was
0.04% trilluoroacetic acid in waler, and mobile phase B was 0.02% rilluorcacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min, 5-
95% B (0.01-0.70 mun), 95% B (0.70-1.16 mun), 95-5% B (1.16-1.50 mun}. The {low raie
was 1.5 mL/moin

General procedure for preparation of Compound 8-ET42365-201.
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To a solution of Compound 8 (80 mg, 10608 umeol, 80% purity, 1 ¢g) in MeOH (3
mhb} was added K2C0s5 (29.32 mg, 212.15 umol, 2 eg), the reaction was stirred at 20°C for
12 hrs. LCMS showed the starting matertal was consumed and a new peak with desired
product Ms was detected. The reaction was dituted with water (10 mL) and was extracted
with ethyl acetaie (3 x 10 ml). The combined organic layer were washed with brine (10
mL} and dried over NaxS80Os and concentrated to give crude product. The crude product
was purified by Prep-HPLC (column: Waters Xbridge Prep OBD C18 150%40 mm*10 umy
mobile phase: fwater (10mM NH4HCO3)3-ACNE B%: 70%-95%, 8 mm} lo give
Compound 9 (40 mg. vield 67 18%) as a white solid.
LOMS (BSF): RT = 3.10€ min, m/z 561.0 (M+H)".
S-95CD 4 Smin: LC/MS (The colurnn used for chromatography was Xbridge C18
2. 1*30mum, Sum). Detection methods are diode array (DAD). MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 10 mM ammonium
bicarbonate in water, and mobile phase B was HPLC grade acetonitrile. The gradient was
5-95% B in 430 nun S% B in 0.01 min, 5-95% B (0.01-3.00 min), and hold at 95% B
within 0.5 mun, e B (3.50-3.531 mun), with a hold at 3% B for 0.79 min. The flow rate
was 1.0mbL/min (0.01-4.30min).
General procedure for prepavation of AUZROICOTDO! Fi and AGZBGICOT7D0L-
FT42365-228
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To a solution of Compound 9 {50 mg, §2.08 umol, 1 ¢9) in AcOH (2 mL} was
added NCS (11.89 mg, 82.08 umol, 1 eg) at 0°C, the reaction was stirred at 60°C for 12
hrs. LCMS showed about 33% of the starting material was remaining and two new peaks
with desired Ms were detected. The reaction was concentrated to give crude product. The
crude product was purified by Prep-HPLC {(column: Waters Xbridge Prep OBD Cl8
150740 mm™ 10 um; mobile phase: [water (10mM NHHCO:)-ACN]; B%: 709%-90%, 8
miny to give the crude product, which was further purified bv Prep-HPLC (coluom:
Phenomenex Luna 80*30mm*3um; mobile phase: {water (0.1%TFA}-ACN]: B%: 70%-
90%, & min} to give ADZBOLCO7DOL_PL (NUCC-0226600) {15.2 mg, vield 27.9%) and
ADZBOICOTDO (NUCC-0226603) (22 3 mg, vield 41.05%) as white solid.

AGZBOICHTDOL (NUCC-0226606):

'H NMR (ET42365-228-P 1B, 400 MHz, CHLOROFORM-d) § 3.84 (s, 3H), 4.65-
478 (m, 2H}, 4.93 (br s, 1H), 6.75 {d, /=8 88 Hz, 2H}, 7.23 (d, /=8 88 Hy, ZH}, 7.33-7.43
{m, ZH}, 7.54 {brd, /=825 Hz, IH), 7.67 {(d. /=813 Hz, 1H}, 776 (d, /=1.38 Hz, I1H)

LOMS (ESI+): RT = 2.467 min, m/z 596.9 (M+H)"

5 95CD 6min-220-254-ELSDy: LE/MS (The gradient was 5% B in 0.4¢ min and
5-95% B at 0.40-3.40 mun, hold on 95% B for 0.45 min, and then 95-53% B in 0.01 min,
the flow rate was 0.8 mi/man. Mobile phase A was HoO+10mM NHsHCO;, mobile phase
B was acetonitrile. The column used for chromatography was a Xbridge C18 2. 1*50mm
column (Sum particles). Detection methods are diode array (DAD) detection. MS mode
was positive electrospray ionization. MS range was 100-1000.

ARBOICOTDOT (NUCC-0226605):

'H NMR (BT42365-228-P1C, 400 MHz CHLOROFORM-d) 8 3.90 (s, 3H), 471~
478 (m, 1H), 4.79-4.86 (m, 1H), 5.02 (br s, 1H), 6.65 (s, 1H), 6.77 (d, J=9.01 Hz, 2H).
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7.18-7.26 (m, 2H), 7.45 (s, 1H), 7.52 {dd, J=8.19, 1.81 Hz, 1H)}, 7.62 {d, /=8.13 Hz, 1H),
7.76(d, /=1.63 Hz, 1H)

LOMS (ESI+) RT = 2.513 min, m/z 596.9 (M+H)".

5 95CD 6min-220-254-ELSD: LC/MS (The gradient was 5% B in 0.40 min and
53-95% B at 0.40-3.40 min, hold on 95% B for .45 min, and then 95-5% B in .01 mun,
the flow rate was 0.8 ml/min. Mobile phase A was FoO+10mM NHaHCOs, mobile phase
B was acetonitrile. The column used for chromatography was a Xbridge C1I8 2.1*50mm
column (Sum particles) Detection methods are diode array {DAD) detection. MS mode
was positive lectrospray ionization. MS range was 100-1000.

Synthesis of AGZBOICOTDOI P (NUCC-0226606) and AQZBOICOTDOY P2
(NUCC-0227064)

ca\?‘/{?Fs i £Fs
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. i i M w
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B B SO o
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o m\ o . E
N Ner, SNgE,
& v

AQRBOICOTIO_PY
NUCC-0228806

ATZBOICOTDOI_P2
(NUCC-0227084)

Scheme 42: Preparation of A0ZBOICOTDOI_P L (NUCC-0226606)

mo]:El\@:@a
o]

H,S0,
HO oM — . MeO OM .
=] =]
MeOH, T0°C, 12 hr PA(EppriCla, NaxCos,
0 Br Br DioxanesH -0, 85°C
1 2

w S
OH

o ]
Ome
u}
W
Cl
3

]
HO
Pyridine.HCI (10 eq) 7 oH
- ] e
190°C, 10 hrs THF, 40°C, 16hr ‘
CFs CFs

i
4

BH3DMS

cl
5

7



WO 2024/026512 PCT/US2023/071380

Br Br
HO O Br O
OH OH

NES, DIPA PBI
o _ -
CHCE, 0-20°C, 12 hr ACN, 0-20°C
CF3 CFs
Cl Cl
€ 7

L,
/©/ . OH (1o

cl \
- -
Cl

tBudMa (5 eq), THF KaPO4 (2 Bg),
CF3 (A-taPhos),PdCl, (0.1 eq),

Cl THFEACN/HL0 (20 v, 37211),
80°C, 12 hrs

MNCS
—_——

DwF, 100°C

1 11_byproduet

228



WO 2024/026512 PCT/US2023/071380
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Scheme 43: Preparation of AUZBOICOTDOL P2 (NUCC-0227064)
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Chemical Synthesis

LCMS wethod:

5 9SAB 6min-220-254-ELSD

LO/MS ( The gradient was 5% B i 0.40 min and 5-953% B at 0.40-3.00 min, hold
on 95% B for 1.00 min, and then 95-5% B in 0.01min, the flow rate was 1.0 mL/min.
Mobile phase A was 0.037% Trifluoroacetic Acid in water, mobile phase B was 8.018%
Triffuorcacetic Acid m acetonitnile. The colunm used for chromatography was a Kinetex
C18 50%2.1 mm column (5 um particles). Detection methods are diode arrav {(DAD) and
evaporative light scattering (ELSD) detection as well as positive electrospray ionization
MS range was 100-1000.

Experimentals for largest scale run:

General procedure for preparation of Compound 2 - ET32382-5.
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To a solution of Compound 1 (25 g, 108.20 mmol) in MeOH (250 mlL) was added
sulfunic acid (9.20 g, 93.80 mmol, 5 ml) dropwise at 20°C. The mixture was heated to
70°C and stirred for 12Zhrs. TLC (petrolevm sther/ethyl acetate=3/1, Rf = .25} showed the
starting material was consumed and new spot generated. Two additional reaction were set
up as detaled above and three reaction muxtures were combined. The reaction muxture was
concentrated to give the crude product, which was diluted with water (500 mlL}, adjusted
to pH=6~7 with XoCO: and extracted with ethyl acetate (3 x 200 mL) The combined
organic fayers were washed with brine (100 mL) and dried over NaxSO4 and concentrated
to give Compound 2 (76 g, 90.76% vield) as a white solid which was used directly for
next step without further purification.

'H NMR. (400 MHz, CHLOROFORM-d) § 3.93 (s, 3H), 3.94 (s, 3H). 7.02 (dd,
J=8.00, 1,38 Hz, 1H), 7.26-7.28 (m, 1H), 7.30-7.36 (m, 1H)

General procedure for preparation of Compound 3 - ET52382-10.

HORB OF.
P3 (0% \@ 3 MeO
I ¢l :

MeG.  Ax e
Y OMe  pagponcr, NayCOs,
G Br Dioxane/H,0, 85°C
2 3

To a solution of methyl 2-bromo-3-methoxy-benzoate (25 g, 102.01 mmol}, [4-
chloro-3-(iriflucromethvphenvifboronic acid (27.47 ¢ 122.41 mmol} in dioxane (200
mbyand HoO (100 mb)were added NaxCO: (2162 g 20402 mmol) and
Pd{dppHCI2.CH2CIZ (4.17 g, 5.10 mmol) at 20°C under nitrogen. The mixture was heated
to 85°C and stirred for 12 tus. TLC (peiroleum ether/ethyl acetate=10/1) showed the
starting waterial (R =0.4) was consumed and new spot {(Rf = 0.45) generated. Two

additional reaction were set up as detailed above and three reaction mixiures were
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combinad. The reaction mixture was poured into water {800 mL} and extracted with ethyl
acetate {200 ml.x3). The organic layers were combined, washed with brine (2« 20 mbL),
dried over Na:SQu, filtered and concentrated under reduced pressure fo give a residue.
The residue was purified by column chromatography on silica gel (eluting with petroleum
sther /ethyl acetate = 0/1 to 20/1) to give Compound 3 {85 g, 72.52% vyield) as a while
solid.

'H NMR (400 MHz, CHLOROFORM-d) & 3.62 (s, 3H). 3.77 (5. 3H), 7.14 (d.
S=8.00 Hz, 1H), 7.36 {dd, J=8.19, 1.44 Hr, 1H), 741747 (m, 1H)}, 7.48-7.54 {m, ZH},
757(d, . 7=1 50 Hz, 1H)

General procedure for preparation of Compound 4 - ET52382-14.
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A wmixture of methyl 2-{4-chloro-3-(frilluoromethyphenyii-3-methoxy-~benzoate
(35 g. 101.53 mmol} and pynidine:hydrochloride (117.33 g, 1.02 mol) was heated to 190°C
and stirred for 10 hrs under nitrogen. TLC (petroleum ether/sthyl acetate=5/1) showed the
starting material (Rf = 0.6} was consumed and new spot (Rfs= 0.2) generated. Two
additional reaction were set up as detailed above and three reaction muxtures were
combined. The reaction mixture was diluted with water {1000 mL) and extracted with
ethyl acetate (300 mbL x 3} The combined organic layer were washed with brine (100 mbL
x 3} and dried over Nax804 and concentrated to give Compound 4 (90 g, 88.64% vield) as
a while solid which was used direcily for next siep without further purification.

TH NMER (400 MHz, DMSO-de) § 7.12 ¢d, /=7.75 Hz, 1H), 7.25-7.35 (m, 2H), 7.51
(br &, /=825 Hz, 1), 7.60 (s, 1H), 7.70 {d, =825 Hz, 1H), 988 (s, 1H), 1270 {br s, 1H}

General procedure for preparation of Compound 5 - ETS2382-16.
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To a solution of 2-[4-chloro-3-(triflucromethyDphenyi|-3-hydroxy-benzoic acid
(40 g, 12632 mmol) in THF (1000 mL} was added BH3-MeS (10 M, 63.16 mL} dropwise
at 0°C. The mixture was heated (o 40°C and stirred for 16 hrs. LUMS showed the starting
material was consumed. The reaction mixture was cooled to 0°C, slowly quenched with
methanol (200 mL} at 0°C. One additional reaction was set up as detailed above and two
reaction mixtures were combined. The mixture was concentrated under reduced
pressure 1o give a residue. The residue was purified by columm chromatography on silica
gel {eluting with petroleum ether /ethvl acetate = 20/1 1o 3/1) to give Compound 5 (72 g,
89.45% vield) as a white sohid.

'H NMR (400 MHz, DMSO-ds) § 4.15 (d, /=525 Hz, 2H), 5.00 {t, /=532 Hz, 1H),
6.86 (d, J=8.00 Hz, 1H), 7.01 (4, /=7.50 Hz, 1F)}, 7.17-7.25 {m, 1H), 7.56 (dd, J=8.25,
175 Hz, 1H), 7.68 (d, J=1.75 He, TH). 774 (d, /=825 Hz. 1H). 943 (s. IH)

General procedure for preparation of Compound 6 - ET32382-20.

HO,

o OH NES, DIPA
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CFq
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5

To a solution of 2-{d-chloro-3-(frifluoromethy Dphenvl]-3-{hy droxymethyvDphenol
{30 g, 99.12 mmwol), BIPA (30.09 g, 297.35 mmol, 42.02 mL)in CHCh (7006 mL) was
added i-bromopvrrolidine-2,5-dione (17.64 g, 99.12 womol) portionwise at 0°C. The
mixture was warmed up to 20°C and surred for 12hrs. LCMS showed 16.1% of the
starting material was remaining and 55% product (Rt = 0.854 min) with desired Ms was
detected. One additional reaction was set up as detailed above and two reaction nuxiures
were combined The mixture was poured into water {1000 mL} and extracted with DCM

{3 x 300 mL). The organic layers were combined, washed with brine (2 x 1060 ml}, dried
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over Nax804, filtered and concentrated under reduced pressure to give a residue
The residue was purified by columu chromatography on stlica gel {eluting with petroleum
ether /ethyl acetate = 50/1 to 10/1) to give Compound 6 {40 g. 50.24% vield) as a white
solid.

I NMR (400 MHz, DMSO-de) & 4.08 (br d, J=3.26 Hz, 2H), 5.11 (br t, J=4.64 Hx,
1H), 7.03 (d. J=8.28 He, 1H), 7.51-7.60 (m, 2H), 7.69{d. /=1 88 Hz, 1H)}, 7.78 (d. /=8.16
Hz. 1H). 8.93 (brs, 1H)

General procedure for preparation of Compound 7 - E152382-23.

;,TBT r//,\Ys"
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To a sohation of  G-bromo-2-f4-chloro-3-{iriflucromethyliphenyi]-3-
(hydroxymethyDphenol (20 g, 52.41 mmol) i ACN (200 ol was added PBrn (5.68 g,
20.97 mmol} dropwise at 0°C. The mixture was warmed up to 20°C and stirred for 12 hrs.
LCMS showed the starting material was consumed and 69.7% of product (R = 0.975 min)
with desired Ms was detected. The reaction mixture was poured into water {380 mL} and
extracted with ethyl acetate (150 mL»3). The organic layers were combined, washed with
brine {2 x 50 mL), dried over Na:804, filtered and concentrated under reduced pressure to
give a residue. The residue was purified by column chromatography on silica gel (eluting
with petroleurn ether /ethyl acetate = 1/0 to 50/1) to @ive Compound 7 (20 g, 77.26%
yield) as a white solid.

I NMR (400 MHz, DMSO-de) 5 4.32 (br d, /=5.50 Hz, 2H), 7.07 (4. J=8.38 Hz,
1R), 7.57-7.65 (m 2H) 7.73 (d, J=1.38 Hy, 1H), 7.84 (4 /=825 Hz, 1H), 9.19 (s, 1H)

General procedure for preparation of Compound & - ET52382-25.
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To a solution of 4-chlorophenol (28.92 ¢, 224.99 mmol, 22.08 mL) in a mixture
solution of THF {100 ml} and DMF {100 ml} was added -BuONa (21.62 g, 224,99
mmol). The reaction was stirred at 25°C for 30 nuns, Compound 7 (20 g, 45.00 mmol)
in THF (50 mL) was added dropwise at 0°C. The reaction was stirred at 20°C for 12 hrs,
LEMS showed the starting material was consumed and 51.9% peak (Rt = 1.019 min} with
desired Ms was detected. TLC (petroleum ether/ethyl acetate=20/1, Rf = 0.4} showed new
spot generated. The reaction muxture was poured nio water (300 mL) and exiracted with
ethyl acetate (3 x 100 mL}. The organic layers were combined, washed with brine (2 = 50
mb), dried over NaxS04, filtered and concentrated under reduced pressure o give a
residue. The residue was purified by colunm chromatography on silica gel {eluting with
petroleum ether /ethyl acetate = 1/0 to 100/1} to give Compound 8 (20 g, 85.80% yield) as
a white solid.

'H NMR (400 MHz, DMSO-de) § 4.69 (br s, 2H), 6.75-6.85 (m, 2H), 7.06 (d,
J=8.25 Hz, TH), 7.21-7.30 (m, 2H), 7.55-7.65 (m, 2H), 7.67-7.76 {m, 2H), 9.16 (5, 1H)

2

General procedure jor preparation of Compound 9 - ET52382-33.
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To a solution

KPP0y (2 eq), w

{A-taPhos),PdCl, (8.1 eqg), I\
THFACNMHL0 (20 V, 372/}, \\T “CF,
80°C, 12 hrs

of Compound 8 (10 g, 2032 mmol), [2-methvl-3-

{trifluoromethypyrazol-3-v1i -boronic acid (7.88 g, 4054 mmol} in dioxane {80 mL),

HoO (40 ml) and ACN (80 ml) were added 4-ditert-butyiphosphanyl-N N-dimethyl-

234



WO 2024/026512 PCT/US2023/071380

anthine;dichloropalladium (1.44 g, 2.03 mmol) and KsPOs (12.94 g, 60.96 mmol) under
nitrogen at 20°C. The mixture was heated to 80°C and stirred for 12hrs. LCMS showed
the starting material was consumed and 73.3% peak (Rt = 1.041 min} with desired Ms was
detected. TLC (peiroleum ether/ethyl acetate=5/1, Rf = (.5) showed new spot generated.
The reaction mixture was poured infto water (200 mL) and extracted with ethyl acetate (60
mh.»«3}. The organic layers were combined, washed with brine (2 x50 ml), dried over
NaxS(., filtered and concentrated under reduced pressure to give a residue. The residue
was purified by column chromatography on silica gel {eluting with petrolenm ether /ethyl
acetate = 1/0 to 10/1} to give Compound 9 (9 g 71.02% yisld) as a white solid.

TH NMR (400 MHz, DMSO-dey § 3.78 (5, 3H), 4.61-4.91 (m, 2H), 6.80 (s, [H),
6.82-6.91 (m, 2H), 7.21-7.31 (m, 3H), 7.37 (d, J=7.88 Hz, 1H), 7.65 (dd, /=8.19, 1.69 Hz,
1H), 7.71-7.80 (m, 2H), 9.01 3, 1H)

General procedure for preparation of Compound 10 - ET52382-58.
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To a solution of Compound 9 (10 g, 17.82 mmol). TEA (2.70 g, 26.72 mwmol, 3.72
mb) in DCM (150 ml)was added acetyl chloride (1.68 g 21.38 mmeol, 1.33
mb} dropwise at °C. The mixtwre was warmed up to 20°C and stirred for Zhes. LCMS
showed the starting material was consumed and 93.4% peak (Re= 0.916 min} with desired
Ms was detected. TLC (petroleum ether/ethyl acetate=3/1, Rf=0.4) showed new spot
generated. The reaction nuxture was poured mto water (200 mb) and extracted with DCM
(60 mL =3} The organic layers were combined, washed with brine (2 <20 mL}, dried over
NaaSQqy, filtered and concentrated under reduced pressure to give a residue. The residue
was purified by column chromatography on silica gel {eluting with petroleum ether /ethyl

acetate = 50/1 to 10/1) to give Compound 10 (10.2 g, 85.40% vield) as a white solid.
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' NMR (400 MHz, DMSO-de} 8 1.71 (s, 3H), 3.82 (s, 3H), 4.80-4.99 (m, 2H),
6.78 (s, 1H), 6.84-6.91 (m, 2H). 7.24-7.32 (m, 2H), 7.61 (br d, J=7.88 Hz, 1H), 7.72 (br s.
1H), 7.75 (5. ZH), 7.79 (d, J=8.25 Hz, 1H)

General procedure for preparation of Compound 11 - ET52382-61.

oF, CF; o FFe
lf’\ ] RN

i [
/\ /:4\ /\N*
Peon
NG ore SN one

O \
E DM, 100"9’3
4 i/

&j\c&

18 11 14_byproduct

To asolution of Compound 10 (10 g, 16.57 mmol) in DMF (100 mL) was added -
chloropyrrolidine-2 5-dione (8.85 g, 66.30 mmol) at 20°C. The mixture was heated to
100°C and stirred for 12hrs. LCMS and HPLC showed 2.5% of the starting material
was remaioing and 67.3% product with desired Ms was detected. The reaction nuxture
was powred indo water {600 mL) and extracted with ethyvl acetate (3 « 200 mL). The
organic layers were combined, washed with brine (2 x 50 mL), dried over Na:SO4, filterad
and concentrated under reduced pressure 1o give a residue. The recidue was purified by
prep-HPLC to give Compound 11 (4.5 g, 42.36% vyield) and Compound 11_byvproduct
{0.50 g, 4.44% vield) both as a white solid.

Compound 11: *H NMR (400 MHz, DMSO-ds) § 1.65 (s, 3H). 3.73 (s, 3H). 4.72-
4.97 (m, 2H). 6.82 (br d. J=8.82 Hz, ZH), 7.22 (br d, J=8.82 Hz, 2H), 7.47-7.70 (m, ZH),
7.70-7.80 {m, 3H)

Compound 11_byproduct: 'H NMR (400 MHz, DMSGO-de} & 1.72 (s, 3H), 3.80 (s,
3H}, 4.94-515 (m. 2H), 7.09 (br d, /=888 Hz, 1H)} 7.33 {dd. J=8.88, 2.50 Hz, 1H), 7.56
(d, /=238 Hz, 1H), 7.59-7.77 {m, 2H}. 7.78-7.90 (m, 3H)

Separation method of Prep-HPLC:

Instrurnent: Shumadeu LC-8A preparative HPLC

Column: Phenomenex luna C18 (230%70mm, 15 umj}

Mobile phase: A for H20O (0.09%TFA) and B for CAN

Gradient: B from 73%% 10 90% in 20man
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Flow rate: 130mL/min
Wavelf:ngth: 220&254nm

General procedure for preparation of AQ2BOICOTDOI Pl - ET52382-63,

11 AQ2BO1CO7TROY_P1
RUCC-H228808

To a solution of Compound 11 (6.5 g, 16.19 mmol} in MeQH (100 mi} and ACN
(100 mL) was added KoC(35 (4.23 . 30.57 munol) at 20°C. The mixture was stirred for 12
hrs, LOMS showed the starling material was consumed and 96.6% peak (Rt =(.941
min} with desired Ms was detected. The reaction nuxture was concentrated under reduced
pressure to remove methanol and acetonitride. Then water (200 ml) was added and
extracted with ethyl acetate (3 x 60 mL}. The organic layvers were combined, washed with
brine (2 x 20 mL), dnied over NaxSOs, filtered and concentraied under reduced pressure to
give a residue. The residue was co-evaporation with DCM (60 ml)} three times to give
AQZBOICOTDOL P1 (5.2 g, 84.70% vield) as a white sohid.

H NMR (400 MHz, DMSO-de) § 3.77 (s, 3H), 4.78 (br s, 2H}, 6.82-6.91 {m, 2H),
7.24-7.32 (m, 3H), 7.40 {d, /=R.00Hz, 1H), 7.64-7.70 (. 1H), 7.72-7.76 (m, 1H}), 7.78 (3,
1H), 9.24 (s, 1H)

LOMS (ESE+): m/z 596.9 (M -+ HY +, RT: 3.260 min

30 S0AB 6min-220-254-ELSD:

30-90AB omin-220-284-ELSD  LC/MS{ The gradient was 30%B jo 0.40min and
33-90% B in 2.60 nun |, hold on 90% B in 1.00mm, and then 90-30%B in 0.0lmin, the
flow rate was 1.0 mi/nun. Mobile phase A was 0.04% Triflucrcacetic Acid in water,
mobile phase B was 0.02% Trifluorcacetic Acid in acetonitrile. The colwnn used for

chromatography was a Kinetex C18 2. 1*S0mm, Sum Detection methods are diode array
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{DAD}) and evaporative light scattering detection (ELSD). MS mode was positive
electrospray tomzation. MS range was 100-1000.

General procedure for preparation of AQ2BOICO7D0O] P2 - ET52382-64.

CFy
c 2
hut
o cd i N
K00 !
........... Catec B 2 N YT
MeOHIATN J\ B i
fosi F e l
\= COFy
i

AGZBEICOTDOT_P2
(NUCC-5227084)

mL} and ACN (20 mL) was added K2COs (308.3% mg, 2.23 munol} at 20°C. The mixture
was stirred for 12 hrs, LCMS showed the starting material was consumed and 98.9% peak
(Rt =0.957 mun} with desired Ms was detected. The reaction nuxture was concentrated
wnder reduced pressure to remove methanol and acetonitrile. Then water (60 mL} was
added and extracted with ethyl acetate {20 mL»3). The organic layers were combined,
washed with brine {2 x 10 mb}, dried over NaxSQs, filtered and concentraied under
reduced pressure to give a residue. The residue was co-evaporation with DCM (30 mL)
three times to give AO2BO1COTDO0T_P2 (424 mg, 89.46% yield) as a white solid.

'H NMR (400 MHz DMSO-de) 5 3.78 {s. 3H). 4.90 (br 5, 2H), 7.05 (d, J=8.88 Hz.
TH), 7.26-7.37 (m, 2H). 7.39-7.47 (m, 1H). 7.55 (d, J=2.25 Hz, 1H). 7.64-7.71 (m, [H),
7.72-7.82 (m, 2H), 9.27 (s, 1H)

LOMS (ESTH): m/z 630.9 (M + H) +, RT: 2.670 min

S0-100AB 6min-220-254-ELSD : LO/MS{ The gradient was 50%B in 0.40min
and 50-100% B in 2,60 nun , hold on 100% B in 1.00nun, and then 100-50%B in 0.01min,
the flow rate was 1.0 ml/min. Mobile phase A was 0.04% Trifluoroacetic Acid in water,
mobile phase B was 0.02% Trifluorcacetic Acid in acetonitrile. The column used for
chromaiography was a Kinetex (18 2.1%50mm, Sum. Detection methods are diode array
(DAD), and evaporative hight scattermg detection (ELSD). MS mode was positive
electrospray ionization. M$ range was 100-1000.

Synthesis of NUCC-0226605 (ET42365-477-1 and ET42365-496-1}
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cl Br oH
Br ‘ cl ’©,(5 eq)
sA

cl Br
OH
HO -
oH - O tBUONa (5 eq), THF
—
O CH3CN CF;
CF, ¢l
cl
1 12

K3P Oy, (A-taPhos),PdCl,

Dioxane/ACHHa0
CFs 2

o~

] A02B01C07D01
NUGC 0226805
Chemical Synthesis
5 95AB 6mn-220-2S4-ELSD: LO/MS ( The gradient was 5% B in 0.40 mun and
5-95% B at 0.40-3.00 mun, hold on 95% B for 1.00 nun, and then 95-5% B in 0.01nun, the
flow rate was 1.0 mL/min. Mobile phase A was 0.037% trifluoroacetic acid in water,
mobile phase B was 0.018% trifluoroacetic acid in acetonitrile. The column used for
chromatography was a Kipetex C18 50%2.1 mm cohumn (5 um particles). Detection
methods are diode array {BAD) and evaporative light scattering (ELSD) detection as well
as positive electrospray ionization. MS range was 100-1000,
Experimental for largest scale run:
General procedure for preparation of Compound 2 - ET42365-393.

The reactions were conducted in parallel but combined for purifi

=4 e
| MeOH, Hy50, /ll
HOL Ay SRS " N o WP Ny
T
&) Br

cation.

i e Ohde
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To a solution of Compound T (10 g, 43.28 mmol, 1 eq) in MeOH (100 mL)} was
added Ho804 (3.68 g, 37.52 mmol, 2 mL), the reaction was stirred at 70°C for 12 hrs. The
reaction was cooled to room temperature, LUMS showed the starting material was
consumed and a new peak with desired product Ms was detecied. One additional reaction
was set up as detalled above and both two reaction mixtures were combined. The
combined reaction mixtare was concentrated fo give a residue, which was diluted with
water {100 mL), adjusted to pH = 6~7 with aq K2( 03 solution and exiracted with ethyl
acetate {3 x 100 mbL). The combined organic layers were washed with bring (200 mL},
dried over NaxSGu and concentrated to give Compound 2 {21 g, vield 94.04%} as a yellow
solid, which was used 1o the next step directly without further purifi cation.

TH NMR (ET42365-393-P1A, 400 MHz, CHLOROFORM-d) § 3.94 {s. 3H). 3.95
(s, 3H), 7.03 (dd, /=8.03, 1.51 Hz, 1H), 7.26-7.30 (m, 1H), 7.31-7.37 (m, 1H)

General procedure for preparmz’on of Compound 3 - ET423065-403.

/ E
\}T Pd(dppf}{)!;z, Na?COg,

TolfE{OH/H,0

2 3

To a solution of Compound 2 (14 g 57.13 mmol 1 eq) [4-chloro-3-
(trifluoromethyiyphenyl] -boronic acid {(15.38 g, 68.55 mmol, 1.2 eq} and NaoTs (12,11 g,
114.25 mmol, 2 eq) in a mixture solution of toluene (5300 mL), EtOH (100 ml) and HoO
(25 ml} was added Pd(dppHCla CHCL (2.33 g, 2.86 mmel, 0.05 eq) under nitrogen, the
reaction was stirred at 85°C for 12 hrs. LCMS showed the starting material was consumed
and a new peak with desired product Ms was detected. The reaction was filtered and the
filtrate was concentrated to give the crude product. The crude product was purified hy
columm chromatography on silica gel (eluted with petroleum ether/ethyl acetate = 30/1 to

4/1) to give Compound 3 (13 g, vield 62.72%}) as a yeliow solid.
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'H NMR (ET42365-403-P1A, 400 MHz, CHLOROFORM-d) § 3.62 (s, 3H),
{5, 3H), 7.14 {dd, J=8.07, 1.06 Hz, 1H), 7.36 (dd, J=8.19, 1.81 Hz, 1H), 7.41-7.47 (m, 1H),
7 47-7.54 (m, 2H), 7.57 (4, J=2.00 Hz, 1H)

e o)
rr

(o8]

General procedure for preparation of Compound 44 - ET42365-431.

HG !
- OMe Sy

N xy ; - OH
3 Pyridine.HCI )
P | e N
K\( CF; &( CFy
Ci Gl
3 48

A mixture of Compound 3 (10 g, 29.01 nunol, 1 eq) in pyridine hydrochionide
(50,29 g, 43515 nwmol, 15 eq) was stirred at 190°C for 6 hrs. The reaction was cooled to
room temperature, LCMS showed the starting material was consumed and a new peak
with desired product Ms was detected. The reaction mixture was diluted with water (200
mL) and was extracted with ethyl acetate (3 x 100 mL). The combined organic layer were
washed with brine (150 mbL), dried over Nax80Os and concentrated to give Compound 4A
{8 g, vield 87.09%) as a vellow solid, which was used to the next step directly without
further purification.

"H NMR (ET42365-431-P1A, 400 MHz, CHLOROFORM-d} 5 7.21 (dd, /=8.19,
1.06 Hz, 1H), 7.38-7.45 {m, 2H}, 7.58-7.65 (m, ZH), 7.69 {dd, /=7.82, 1.06 Hz, 1H}

General procedure for preparation of Compound 5 - ET42365-4385.

/’m\

HO N,

~” o

BH, BMS OH
g
N

Ci
5

To a solution of Compound 4A (8 g, 25.26 mmol, 1 egq) in THF (300 ml) was
added BHs-Me:S (10 M, 12,63 1ok, 5 eq) dropwise at 0°C, the reaction was stitred at 25°C
for 12 hrs. LCMS showed the starting material was consumed and a new peak with desired
product Ms was detected The reaction mixture was cooled to 0°C, slowly quenched with

methanol (100 mb)} and concenirated 1 vacuo to give crude product. The crude product
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was purified by column chromatography on silica gel {eluted with petroleum ether/ethyl
acetate = 10/1 to 2/1} to give Compound § (6.6 g, vield 86.31%;) as a white solid.

"H NMR (ET42365-438-P1A, 400 MHz, CHLOROFORM-d) § 4.39 (s, 2H), 4.72
(s, 1H), 6.93 (dd, J=8.13, 0.75 Hz, 1H), 7.15 (d, /=7.50 Hz, 1H}), 7.30-7.37 {m, 1H), 7.49
(dd, /=813, 1.88 Mz, 1H), 7.64 {d, .J=8.25 He, 1H}, 7.70 {d, /=1.88 Hz, 1H)

General procedure for preparation of Compound 9 - ET42365-452.

o ﬁ MB!‘

HO( Ay ;\QH HO Ay y\oH
NBS, DIPA
FIN T gl o7
CHCY, 50-25°C i

X \CFS \/\CFS

G o

] 9

To a solution of Compound 5 (5 g, 16.52 mmol, 1 eq) and DIPA (5.01 g, 4956
mmol, 7.00 mL, 3 eg) in CHCE (125 mb) was added NBS (2.79 g 15.69 mmol, 0.95 eg)
in portions at -50°C, the reaction was slowly warmed to 25°C and stirred for 12 hrs.
LCMS showed about 3% of the starting material was remaining and a new peak with
desired product Ms was detected. One additional reaction was set up as detailed above and
both two reaction muxtures were combined. The combined reaction mixture was diluted
with water (300 mL} and was extracted with DCM {3 x 150 mL}. The combined organic
laver were washed with brine (250 wl) and dried over Nax80s and concentrated to give
crude product. The crude product was purified by Prep-HPLC (columu Agela DuraShell
€18 250770 mm™ 10 um; mobile phase: {water {TFARACUN], B%: 38%-68%, 20 min) to
give Compound 9 (8 g, vield 63.46%) as a white solid.

IH NMR (ET42365-452-P1 A, 400 MHz, CHLOROFORM-d) 8 4.38 (s, 2H), 5.54
(brs, 1H), 7.09 {d, J=8.38 Hz, 1H), 7.44 (dd, J=8.13, 2.00 Hz, 11}, 7.56 {(d, J=8.38 Hz,
1H), 7.60 (d, J=8.13 Hz, 1H), 7.66 (d, J=2.00 Hz, 1H)

General procedure for preparation of Compound 11 - ET42365-404.



WO 2024/026512 PCT/US2023/071380
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To a solution of Compound 9 €8 g, 20.97 mmol, 1 eq) in AcOH (160 mL} was
added WCS (5.60 g, 41.93 mmol, 2 eq) , the reaction was stivred at 40°C for 12 hrs. LCMS
showed the starting matenial was consumed and a new peak with desired product Ms was
detected. The reaction muxture was concentrated to give a residue, diluted with water (200
mi} and was extracted with ethyl acetate (3 x 100 mL). The combined organic layer were
washed with bune (150 mL), dred over Na:504¢ and concentrated to give crude product.
The crude product was purified by column chromatography on silica gel (sluted with
petroleum ether/ethyl acetate = S0/1 to 10/1} to give Compound 11 (6.5 g, vield 74 52%)
as a vellow sohid.

'H NMR (FT42365-464-P1A, 400 MITz, CHLOROFORM-d) & 1.97 {(br s, [FD),
4.33-4.43 (m, 1H), 4.45-4.54 (m, 1H), 5.53 (s, 1H), 7.50 (dd. /=%.16, 2.01 Hz, 1H), 7.60-
7.65 {m, ZH}, 7.71 (d, /=1.88 Hz, 1H)

General procedure for preparation of Compound 12 - ET42365-466.

Gi N By Ci Br
HO,\/)\\T}\GH b, Br_ o
f’;\i\i CHAON |
'\\\?’E\CFQ CF3
Ci %]
11 12

To a solution of Compound 1 (6.5 g, 15.62 nunol, 1eq) in CHaCN (160 ml) was
added PBr; (2.54 g, 9.37 munol, .6 eq) dropwise at (°C, the reaction was stirred at 25°C
for 12 hes. LCMS showed the starting matenial was consumed and a new peak with desired
product Ms was detected. The reaction was quenched with water {200 mL) and extracted
with ethvl acetate (3 x 100 mL). The combined organic layer were washed with brine (150
mi}, dried over Na:804 and concentrated to give Compound 12 (6.5 g, vield 86.87%) as a

yvellow oil, which was used {0 the next step directly without further purification.
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'H NMR (ET42365-466-P1A, 400 MHz, CHLOROFORM-d) § 4.17-4.23 (m, 1H),
4.24~4.31 {m, 1H), 5.46 (br s, 1H), 7.30-7.58 {m, 1H), 7.61-7.69 (m, 2H), 7.73 (d, /=188
Hz, 1H)

General procedure for preparation of Compound 8 ~ ET423635-468.

B Chi o B
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OH o’ (5 eq) Oy
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P - 7ad

F +-BUONz (5 g}, THF |

N

ﬁ/ “CF, SN e,
&l I

12 8

To a solution of Compound 5A (8.72 g, 67.86 numol, 6.66 mL, 5 eq) in a mixture
solution of THF (75 mL} and DMF (75 mL) was added NaQOt-Bu (6.52 g, 67.86 mmol, 5
eq), the reaction was stirred at 25°C for 30 mins, then Compound 12 (6.5 g, 13.57 mmol, 1
eq) in THF (25 mL) was added dropwise, the reaction was stirred at 30°C for 12 his.
LCMS showed the starting material was consumed and 3 new peak with desired product
Ms was detected. The reaction nuxture was diluted with water (300 mL) and was extracted
with ethyl acetate (3 x 100 mb}. The combined organic layer were washed with brine (130
mi}, dried over Na:804 and concentrated to give crude product. The crude product was
purified by cohmn chromatography on silica gel {eluted with petroleum ether/sthyl
acetate = 50/1 to 20/1) to give Compound 8 {5 g, yvield 69.96%) as a white solid.

U NMR (ET42363-468-P1A, 400 MHz, CHLOROFORM-d} § 4.65-4.78 {m, 2H}.
5.55 (s, 1H), 6.72-6.80 (m, 2H), 7.18-7.25 (m, 2H). 7.43-7.49 (m, 1H), 7.51-7.55 {m, 1H),
7.67-7.72 (1, 2H)

General procedurs for preparation of ADZBOICOTDOL - ET42365-477.

The reactions were conducted m parallel but combined for purification.
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To a solution of Compound 8 (300 mg, 56974 umol, 1 eg), [2-methyl-5-
(triffuoromethyl) ~pyrazol-3-vifboronic acid {(220.97 mg, 1.14 nmmol, 2 eq) and KsPOu
(241.87 mg, 1.14 mmol, 2 eq) in a mixture solution of CHiCN (6 mL), dioxane (6 ml)
and HO 3 mi} was added d-ditert-butyviphosphanyvi-N N-dimethy!-
anthine;dichloropalladium (40.34 mg, 56.97 umol, 0.1 eq) under nitrogen, the reaction was
stirred at 85°C for 12 hrs. LCMS showed the starting material was consumed and a new
peak with desired product Ms was detected. Additional four reaciions were set up as
described above and combined for purification. The combined reaction was filtered and
the filirate was concentraied to give the crude product. The crude product was purified
by column chromatography oun siltca gel (eluted with petrolewrn ether/ethyl acetate = 50/1
to 10/1) to give crude product, which was triturated with CHsCN (¢ mi) to afford
AQ2ZBOTICOTDOT (962 mg, yield 36.68%;) as a white solid.

'H NMR (ET42365-477-P1D, 400 MHz, CHLOROFORM-d) § 3.90 (s, 3H}3, 4.72-
478 {m, 1H), 4.79-4 85 (m, 1H), 5.02 {5, 1H), 6.65 {5, 1H), 6.74-6.81 (m, 2H), 7.20-7.26
{m, 2H), 7.45 (s, 1H), 7.49-7.55 (m, 1H), 7.59-7.65 (m, 1H), 7.76 (d. J=1.88 Hz, 1H)

LCMS (ESI+) RT: 3.415 min, m/z 596.9 (M + HY,

5 9SAB G6mn-220-ZS4-ELSD: LO/MS (The gradient was 5%B i 0.40min and 5-
959 B at 0.40-3.00 nun , hold on 95% B for 1.00 nun, and then 95-5% B 1 0.01 nun, the
flow rate was 1.0 ml/min. Mobile phase A was 0.037% witlucroacetic acid in water,
mobile phase B was 0.018% trifluorcacetic acid in acetonitrile. The column used for
chromatography was a Kinetex CI8 30%2.1mm cohwnn (Sum particles). Detection
methods are diode array (DAD) and evaporative light scattering (ELSD) detection as well

as positive electrospray ionization. MS range was 100-1000,
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General procedure for preparation of AO2BOICOTDG ] - ET42365-496.

The reactions were conducted in parallel but combined for purification,

£F5
i
ho. MM
Or gy
an
K3POy, {(A-taPhos),PdCl,,
Dioxane/AGNHO
] ABZBOICOTOO

NUCC-0226805

To a solution of Compound & (300 mg, 56974 wmol, 1 eg), [2-methyl-5-
{tnflyoromethyDpyrazol-3-yilboronic acid (33145 mg, 1.71 mmol, 3 eg) and KsPO4
(241.87 mg, 1.14 mmol, 2 eg) in a mixture solution of CH3CN (6 mL), dioxane (6 mL}
and O {3 mb} was added  4-ditert-butylphosphanyl-N, N-dimethyi-
aniline;dichloropalladium (40.34 mg, 56.97 umol, 40 34 ul., 0.1 eg) under nitrogen, the
reaction was stirred at 82°C for 12 hrs. TLC {(petroleum ether/ethyl acetate = 5/1) showed
the starting material was consumed and a new spot was generated. Additional nine
reactions were set up as described above and all ten combined for purification. The
combined reaction was filiered and the filirate was concentrated to give the crude product.
The crude product was purified by column chromatography on silica gel {(eluted with
petroleum ether/ethyl acetate = 50/1 to 10/1) to give crude product, which was triturated
with CH3CN (10 mL) (o afford A02BOICOTD0T (1.02 g, vield 33.39%;) as a white solid.

H NMR {(BT42365-496-P1 A, 400 MHz, CHLOROFORM-4) 8 3.90 (5, 3H), 4.72-
478 {m, 1H), 4.79-4.86 (m, 1H), 5.01 (s, 1H}, 6.65 (s, 1H}, 6.74-6.82 {m, 2H), 7.19-7.26
(m. 2H), 7.45 (s, 1H), 7.52 (dd, J=8.19, 1.94 Hz, 1H), 7.62 (d, J=¢.13 Hz, 1H). 7.76 (4,
J=1.88 Hz, 1H)

LOCMS (BSI+): RT: 3.408 min, m/z 594.9 (M + H)",

5 93AB 6min-220-254-ELSD: LC/MS (The gradient was 5% B in 0.40min and 5-
95% B at 0.40-3.00 min |, hold on 95% B for 1.00 mun, and then 95-5% B in 0.01 mun, the

flow rate was 1.0 mi/min. Mobile phase A was 0.037% trifluoroacetic acid m water,
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mobile phase B was 0.018% trifluoroacetic acid in acetonitiile. The columm used for
chromatography was a Kinetex C18 50%2 1lmm column (Surn particles). Detection
methods are diode array (DAD) and evaporative light scattering {ELSD) detection as well
as positive electrospray ionization. MS range was 100-1000.

Synthesis of NUCC-0227066 (ET42365-592-1) and NUCC-0227065 (ET42365-
591-1)
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Scheme 44 Preparation of P2-2112-4 8 (NUCC-0227066) and P2-2112-4
(NUCC-0227065)
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Scheme 45: Preparation of Compound 3A
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3-93A8 Zmin: LO/MS {The column used for chromatography was a Kingtex EVQO

C18 2.1%30mm, Sum. Detection methods are diode array (DAD). MS mode was postiive

electrospray tomization. MS range was 100-1000. Mobile phase A was .04%

trifluoroacetic acid in water, and mobile phase B was 0.02% triflucroacetic acid im HPLC

grade acetonitrile. The gradient was 5-93% B in 1.50 min 5% B in 0.01 mun, 5-95% B

{0.01-0.70 miry), 95% B (0.70 -1.16 mun}, 95-5% B (1.16-1.50 nun}. The flow rate was 1.5

mb./min.
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S0-100CD 2min: LO/MS (The columin used for chromatography was Xbridge C18
2.1%50murn, Sum. Detection methods are diode array (DAD). MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 10 mM ammonium
bicarbonate in water, and mobile phase B was HPLC grade acetonitrile. The gradient was
30-100% B in 1.50min 50% B in 0.0F min, 50-100% B (0.01-0.80 mun) with a hold at
100% B for 0.40 min, 100-50% B (1.20-1.21 vun) with a hold at 50% B for .29 nun. The
flow rate was 1.5mL/min.

50 _TOOAB 6min-220-254-ELSD: LU/MS (The gradient was 50% B in ¢.40 min
and 50-100% B at 0.40-3.00 min, hold on 100% B for 1.00 min, and then 100-50% B in
0.01 ron, the flow rate was 1.0 mi/min. Mobile phase A was 0.04% trifluoroacetic acid in
water, mobile phase B was 0.02% trifluorcacetic acid in acetonttrile. The column used for
chromatography was a Luna C18 50*2.0mm column (Sum particles). Detection methods
are diode array (DBAD) and evaporative hght scattering (ELSD) detection as well as
posiiive electrospray ionization. MS range was 100-1600.

Expernimentals for largest scale run:

General procedurs for preparation of Compound 9-ET433635-569.
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To a soluiion of Compound 2 (0.5 g, 949.56 umol, 1 eq) and DIEA (368.16 mg,
2.85 nwnol, 496,18 ulL, 3 eq) in DCM (10 mL) was added SEM-C] (316.62 mg, 1.90 mmol,
336.12 ul, 2 eqy dropwise at 0°C, the reaction was stirred at 25°C for 12 hrs. LCMS
showed the starting material was consumed and a new peak with desired product Ms was
detected. The reaction was diluted with water (50 mL) and exiracted with DCM (2 x 30
ml.). The combined organic layer were washed with brine (30 mlL), dried over NaaSO4
and concentrated to give crude product, which was purified by silica gel chromatography
(ehuting with 0 10 10% ethyl acetate in petroleum ether) to give Compound 2 (0.6 g, vield

$6.58%) as a white solid.
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'H NMR (400 MHz, CHLOROFORM-d) § -0.05 (s, 9H), 0.60-0.77 {m, 2H}, 3.07-
3.29 (m, 2H), 4.57-4.83 (m, 4H), 6.76 {d, J=9.03 Hz, 2H), 7.22 (4. /=9.03 Hz, 28), 7.50 (5,
2H}. 777 d, J=15.56 Hz, ZH)

YF NMR (400 Mz, CHLOROFORM-G) § - 62.5

General procedure for preparation of Compound 34-FT42363-368.

4,4,5,5-tetramethyl- QLO
= 1,3,2~ di borol
E(}"%C()()Me 2- dioxaborolane )

]
Fo B
- o-
i IHCODR(OMe),, =
2{OMe) \’E\}"COQW
-~

4 4'-di-tert-butyl-2,2'-
bipyridine pantane/THF

25°C, 2 days

38 3A

To a solution of {1, 5-cvclooctadiene)methoxy)indiwmdly dimer (212.85 mg,
32011 pmol, 0.03 eq) and 4.4.5,5-tetramethyl-1,3,2-dioxaborolane (2.03 g, 16.06 mmol,
233 mL, 1.5 eq) in pentane (15 mL) was added 4,4'-di-tertbutvl-2,2"-bipyridine (21546
mg, 802.77 pmol, 0.075 eq) under mtrogen and the mixture was stirred at 25°C for 20
manutes. To this mixture was added a solution of Compound 38 (1.5 g, 10.70 nuwol, 1 g}
in pentane (9 mbL) and THF (6 mL), the mixture was stirred at 25°C for 48 hrs. LCMS
showed the starting material was consumed and a new peak with desired product Ms was
detected. The reaction was concentrated to give Compound 3A (3 g, crude} as orange solid,
which was used to the next step directly without further purification.

LOMS (ESH): RT = 0.169 min, m/z 2672 (M+H)".

S-95AB Zown: LO/MS {The column used for chromatography was a Kinetex EVO
CI8 2.1%30mm, Sum. Detection methods are diode array (DAD). MS mode was postiive
electrospray iomization. MS range was 100-1000. Mobile phase A was 0.04%
triffuorcacetic acid in waler, and mobile phase B was 0.02% trifluoroacetic acid m HFLC
grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min, 5-95% B
(0.01-0.70 min), 95% B (0.70 -1.16 mun), 95-5% B (1.16-1.50 mun). The flow rate was 1.5
mb/nun.

General procedure for preparation of Compound 10-£T42365-576.
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To a solution of Compound 9 (0.6 g, 213.50 pmol, 1 eq), Compound 3A (72924
mg. 2.74 mmol, 3 eq) and KsPOs (387 82 mg, 1.83 romol, 2 eg) in a mixtiure solution of
dioxans (12 mL}, CH3ON (12 mL) and Ho( (6 mL) was added 4-ditert-butyiphosphanyl-
N Ndimethyl- -aniline;dichloropaliadium {64.68 mg, 21.35 umol, 0.1 eq) under nitrogen,
the reaction was stitved at 82°C for 12 hrs. LCMS showed the starting matenial was
consumed and a new peak with desired product Ms was detected. The reaction was filterad
and the filtrate was concenirated to give the crude product. The crude product was purifiad
by column chromatography on silica gel (eluted with petroleum ether/ethyl acetate = 10/1
to 3/1} to give Compound 10 (330 myg, vield 50.45%) as a yellow solid.

'H NMR (400 MHz, CHLOROFORM-d) 8 -0.11 (s, 9H), 0.48-0.62 (m, 2H}, 2.81-
2.92 {m, 2H}. 3.95 (d, J=6.00 Hz, 6H), 4.37 (s, 2H}, 4.69-4 88 (m, 2H)}, 6.77-6.83 {m, 2H),
6.94 (s, 1T9), 7.22-7.26 (m, 2F), 7.49-7.55 (m., 3H). 7.78 (s, 1))

General procedure for preparation of Compound 11-ET42365-581.
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To a solution of Compound 10 {330 mg, 460.86 pmol, 1 eq} in a mixture solution
of THF (6 mL}, MeOH (2 mL) and FO (2 mL) was added NaQH {27.65 mg, 691.30
pmol, 1.5 eqy at 0°C, the reaction was stirred at 20°C for 12 hrs. LCMS showed the

starting material was consumed and a new peak with desired product Ms was detected.
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The reaction was concentrated to give a residug, diluted with water (30 mL), adjusted to
pH =5 with | N HCI and extracted with ethyl acetate (3 x 20 mb). The combined orgame
layers were washed with brine (3¢ mL) and dried over Na»804 and concentrated to give
Compound 11 (0.3 ¢, vield 38.09%}) as a vellow solid, which was used to the next step
directly without further punfication.

IH NMR (400 MHz, CHLOROFORM-d) & -0.10 (s, 9H), 0.50-0.62 (m, 2H), 2.83-
2.94 (m, 2H). 3.96 (s, 3H), 4.39 (s, 2H). 4.71-4.77 (m, 1H), 4.79-4.86 (m, 1H), 6.75-6.85
{m, 2H), 7.00 {s, 1H), 7.24 (d, /=901 Hz, ZH), 7.53(d, /=913 Hz, 3H), 778 (5, 1H)

General procedure for preparation of Compound 1 2-FT42363-385.

g
\f;/
z
=3

e
| N
Gt . AL
NH,Cl, DIEA, DMF V \!L N
HOBY, EDOCI | SN NosEm

i o~ @
Ry~ “OF,

|

11 12

To asolution of Compound 11 (250 mg, 35612 pmel, 1 eq) and NHaCL (9525 mg,
1.78 mmol, 5 eq) in BMF (5 mbL} were added DIPEA (138.07 mg, 1.07 mmaol, 186.08 uyb,
3 eq) and HIOBt (72 18 mg, 534 17 umol, 1.5 eq), the reaction was stirred at 25°C for 1
hour, then EDCT (102,40 mg, 534.17 yrool, 1.5 eq) was added and the reaction was stirred
at 25°C for 12 hrs. LUMS showed the starting material was consumed and a new peak
with desired product Ms was detected. The reaction was diluted with water (15 mL) and
extracted with ethyl acetate (3 x 10 k). The combined organic laver were washed with
brine (15 mL) and dried over Na:SOs and concentrated to give Compound 12 (200 mg,
vield 80.11%) as yellow solid. The product was used to the next step directly without
further purification.

'H NMR {400 MHz, CHLOROFORM-d) § -0.10 (s, 9H), 0.51-0.61 (m, 2H}, 2.84-
292 {m, 2H), 388 (s, 3H), 438 (s, 2H), 4.70-4.77 {m, 1H}, 478-4 83 (m, 1H), 541 (br s,
1H), 6.72-6.83 (m, 3H), 6.94 (s, 1H), 7.21-7.26 (m, 2H), 7.48-7.58 (m, 3H). 7.78 (5. 1H)

UF NMR (400 Milz, CHLOROFORM-d) § -0.62.5

General procedure for preparation of Compound 8-ET42365-589.
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To a solution of Compound 12 (0.2 g, 285.29 umol, 1 2q¢) in THF (2 mL) was
added TBAF (1 M, 7.13 mL, 25 eq), the reaction was stisred at S0°C for 12 hrs. LCMS
showed the starting material was consumed and a new peak with desired product Ms was
detected. The reaction was concentrated to give a residue, diluted with water (15 mL) and
extracied with ethyl acelate (2 x 10 mL) The combined organic layer were washed with
brine (135 mL} and dried over Na:SQs and concenirated to give Compound 3 (140 mg,
vigld 77.38%} as a yellow solid. The product was used {o the next step directly without
further purification.

LCMS (BESI+)y: RT = 0,727 min, m/z 5701, 572.1 (M+H, M+2+H)",

50-100CD 2min: LC/MS (The colummm used for chromatography was Xbridge C138
2. PFS0mm, Sum. Detection methods are diode array {(BAD). MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 10 mM ammonium
bicarbonate in water, and mobile phase B was HPLC grade acetonitrile. The gradient was
50-100% B in 1.50 min .50% B in 0.01 min, 50-100% B (0.01-0.80 min} with a hold at
1060% B for 0.40 mun, 100-50% B (1.20-1.21 mmn) with a hold at 30% B for 0.29 min. The
flow rate was 1.5mb/min.

General procedure for preparation of F2-2112-4-ET43259-591.
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To a solution of Compound 8 (140 mg, 245.28 pmol, 1 eq) in DCM (6 L) was
added burgess reagent €116.91 mg, 490.56 pmol, 2 eq} at 0°C, the reaction was stirred at
25°C for 2 hre. LCMS showed the starting material was consumed and a new peak with
desired product Ms was detected. The reaction was diluted with water (20 mL) and
extracted with DCM (2 x 10 mL). The combined organic layers were washed with brine
{15 wmL} and dried over NaxSOs and concentrated to give crude product, which was
purified by Prep-HPLC {column: Waters Xbridge Prep OBD CIR 150740 mm* 10 am;
mobile phase: [water (NHiHCO:)}-ACN]; B%: 65%-95%, 8 nunj to give P2-2112-4 (244
mg, yield 16.86%) as a grev solid.

'H NMR (400 MHz, CHLOROFORM-d) § 3.90 (s, 3H), 4.70-4.77 {m, 1H), 4.79-
486 (ro, TH}, 5.00 (br s, 1H), 6.72-6.8} (m, 3H), 7.20-7.25 {m, 2H), 744 {5, 1H), 7.49-
7.55 (m, 1H), 7.64 (d, /=8.16 Hz, 1H), 7.75 (d, /=138 Hz, 1H)

9F NMR {400 Mz, CI—iLOROFORM—d} 86 -62.3

LOMS (BSI+): RT = 2.516 min, m/z 552.0, 354.0 (M+H, M+2+H)Y

50 _[00AB 6nmin-220-234-FLSD: LC/MS (The gradient was 50% B n 0.40 min
and 30-100% B at 0.40-3.00 mun. hold on 100% B for 1.09 nun. and then 100-50% B in
(.01 min, the flow rate was 1.0 ml/min. Mobile phase A was 0.04% trifluoroacetic acid in
water, mobile phase B was 0.02% trifluoroacetic acid in acetonitsile. The colunm used for
chromatography was a Luna C18 30%2 0nmum column (Sumn particles). Detection methods
are diode array {DAD} and evaporative light scattering (ELSDY) detection as well as
positive electrospray ionization. MS range was 100-1000.

General procedure for preparation of P2-2112-4 8-ET42365-592.
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To a solution of Compound 12 (0.1 g, 142.65 pmol, 1 eq) in THF (0.3 mL} was
added TBAF (1 M, 2.85 mL, 20 eq), the reaction was stirred at S0°C for 12 hrs. LCMS
showed the starting material was consumed and a new peak with desired product Ms was
detected. The reaction was concentrated to give a residue, diluted with water (20 mL} and
extracted with ethyl acetate (2 x 10 rnl). The combined organic laver were washed with
brive (15 mL) and dned over Nax80Os and concentrated 1o give crude product, which was
purified by Prep-HPLC {column: Waters Xbridge Prep OBD C18 150%40 mm*10 um;
mobile phase: [water (NFLWEHCGACN] B%: 50%-80%, 8min) to give P2-2112-4 8
(23.5 mg, vield 28.86%} as yellow solid.

'H NMR (ET42365-592-P1A, 400 MHz, CHLOROFORM-d) 8 3.86 (s, 3H), 4.71-
4.77 (m, 1H), 4.79-4.86 (m, 1H), 5.36 (br 5. 1H), 6.14 ¢brs, 1H), 6.74 (br s, 1H). 6.76-6.81
{m. 2F1), 6.84 (5, 1FT), 7.20-7.25 (m, 2H), 7.39 {5, 1H), 7.50-7.55 (m. 1H), 7.55-7.60 {m.
1H), 7.76 (d, J=1.51 Hz, 1H)

YR NMR (ET42365-592-P1A, 400 MHz, CHLOROFORM-d) § -62.7

LCMS (ESI+): RT = 1.844 min, m/z 569.8, 571.8 (M+H)".

50 _100AB_ 6min-220-254-ELSD: LC/MS (The gradient was 50% B in 6.40 min
and 50-100% B at 0.40-3,00 min, hold on 100% B for 1.00 min, and then 100-30% B in
0.01 min, the flow rate was 1.0 ml/min. Mobile phase A was 0.04% trifluorcacetic acid in
water, mobile phase B was (.02% trifluoroacetic acid in acetonitrile. The column nsed for
chromatography was a Lona CI8 30%2 0mm column (Sum particles). Detection methods
are diode array (DAD) and evaporative light scattering (ELSD) detection as well as
positive electrospray 1omization. MS range was 100-1000.

Synthesis of NUCC-0227062 (ET43587-671-1)
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Scheme 46 Preparation of P2-2110-12 (NUCL-0227062)
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Chemical Synthesis

LCMS methods:

Method 1. NEGS3-95CD Zmin

LC/MS (The column used for chromatography was Xbridge €18 2.1*50mm, Sum.
Distection methods are diode array {BAD). MS mode was negative electrospray ionization.
MS range was 100-1000. Mole phase A was 10 v Anmumonium bicarbonate in water,
and mobile phase B was HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min.
5% B m 0.01 min, 5-953% B {0.01-0.70 min), 95%8B {0.70-1.16 min}, 95-5% B (1.16-1.50
min) with a hold at 3% B for 0.34 mun. The flow rate was 1.3 mi/min.

Method 2. 5 93AB 6min-220-254-ELSD

LC/MS (The gradient was 5% B in 0.40 mun and 5-95% B in 2.60 min, hold on
95% B in 1.00min, and then 95-3%8 in 0.0imin, the flow rate was 1.0 ml/min. Mobile
phase A was 0.04% influorcacetic Acid in water, mobile phase B was 0.02%
trifluoroacetic Acid mn acetonmiinile. The colurmm used for chromatography was a Kinetex
CI8 2.1*50mm, 5um. Detection methods are diode array (DAD), and evaporative light
scattering detection (ELSD). MS mode was posifive elecirospray ionization. MS range
was 100-1000.

Experimentals for largest scale run:

General procedure for preparation of Compound 7-ET43587-663.
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To a solution of Compound 6 (2 g, 5.24 mmol, | eg) in AcOH (40 ml) was added
NCS (769,90 mg, 577 mmol, 1.1 eg} in portions at 0°C, the reaction mixture was stirred at
25°C for 12 hrs. LCMS showed all the starting material was consumed and a new peak
with desired prodact MS was detected. The reaction mixture was concentrated under
reduced pressure o remove AcOH, diluted with water (40 mL) and extracted with ethyl
acetate {3 * 30 mL}. The organic layer was separated and the combined organic laver was

washed with brine (2 x 30 mL)}, dried over NaxSQ:, filtered and concentrated under
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reduced pressure to give Compound 7 (1.3 g, vield 61.91%) as a white solid, which was
used to the next step without further punification.

LOMS (ESI+): RT = 0.890 min, m/z 414.9 (M-Hy"

NEGS-95CD 2min

LC/MS (The column used for chromalography was Xbridge C18 2. 1%50mm, Sum,
Detection methods are diode array (DAD). MS mode was negative electrospray wonization,
MS range was 100-1000. Mobile phase A was 10 mm. Anunonium bicarbonate in water,
and mobile phase B was HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min.
5% B mn (.01 min, 5-95% B {8.01-0.70 min), 9598 {0.70-1.16 min), 95-5% B (1 16-1.50
many with abold at 5% B for 0.34 mun. The flow rate was 1.5 mL/min.

General procedure for preparation of Compound 8-ET43587-666.

To a solution of Compound 7 (200 mg, 480.75 pumol, 1 eg) in ACN {4 mL) was
added PBr: (78.08 mg, 288.45 umol, 0.6 eg) at 0°C, the reaction mixture was stivred at
25°C for 12 hrs. LCMS showed all the starting material was consumed and a new peak
with desired product MS was detected. The reaction mixture was diluted with water {20
ml) and exiracted with ethyl acetate (3 x 20 mL). The organic layer was separated and the
combined organic layer was washed with brine (2 x 20 mL), dried over Na:SQs, filtered
and concentrated under reduced pressure to give Compound 8 {200 mg, vield 78.18%)as a
colorless oil, which was used to the next step without further purification.

LCMS (ESIH) RT = 0.993 nun, m/z 476.8 (M-HY"

NEGS-95CD 2min

LC/MS (The column wsed for chromatography was Xbridge €18 2.1*50mm, Sum.
Detection methods are diede array (DAD). MS mode was negative electrospray fomzation.
MS range was 100-1000. Mobile phase A was 10 mm. Aromonium bicarbonate in water,

and mobile phase B was HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min.



WO 2024/026512 PCT/US2023/071380

5% B i 0.01 min, 5-95% B {0.01-0.70 min), 95%B {0.70-1.16 min), 95-5% B (1.16-1.50
miny with ahold at 5% B for 0.34 mun. The flow rate was 1.5 mL/min.

General procedure for preparation of Compound 10-ET43587-667.

i
B o (S en)
m\ LIMMDS (6 eg), THF
P N

¢
8 10

To a solution of Compound 9 {266.38 mg, 2.09 mumol, § eg) in THF (2 mL) was
added LiIHMDS (1 M, 2.09 mL, 5 eq) dropwise at -70°C, the mixture was stirred at -40°C
for 30 min. Then Compound 10 (200 mg, 417.61 pumol, 1 eqy i THF (2 mL) was added
dropwise, the reaction mixture was stirred at 25°C for 2 hrs. LCMS showed all the starting
material was consumed and a new peak with desired product MS was detected. The
reaction mixture was quenched with saturated solution of ammonium chlonide (20 mL).
Organic phase was separated and the aqueous laver was extracted with ethyl acetate (3 =
20 miL}). The organic layer was separated and the combined organic layer was washed with
brine {2 » 20 mL), dried over Naz8QO;4, filtered and concentrated wnder reduced pressure o
give a residue, which was purified by prep-TLC {petroleum cther/ethyvl acetate = 5/1} to
give Compound 10 (130 mg, vield 53 31%) as a black o1l

'H NMR (ET43587-667-P1 A, 400 MHz, CHLORORORM-d) § 4.05 (s, 2H), 5.53
{br 5. 1H), 6.32-6.37 (m, 2H), 7.07 (4, J=8.88 Hz, 2H), 7.44 (dd. /=8.25, 1.88 Hz, 1H).
7.56 (d, J=8.25 Hz. 1H), 7.62-7.68 (m, 2H)

General procedure for preparation of P2-2110-12 (NUCC-0227062)-ET43587-

671,
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To a solution of Conmpound 10 (130 mg, 24735 umol, 1 eg), [2-methyl-5 -
(trifluoromethyl}pyrazol-3-yijboronic acid {124.71 mg, 643.11 pmol, 2.6 eq} and KsPO4
{105.01 mg, 494.70 umol, 2 g} in a mixture of dioxane (2.6 mL), ACN (2.6 mL) and H:0
(1.3 mL) was added 4-ditert-bulyiphosphanyl-N,N-dimethy-aniline;dichloropaliadium
(17.531 mg, 24.73 pmol, 17.51 pL. 0.1 eg) under nitrogen. The mixture was stured at 82°C
for 12 hrs. LCMS showed about 12% starting material was remained and 53% desired
product was detected. The reaction mixture was diluted with water (20 mL) and extracted
with ethyvl acetate (3 x 20 mL). The orgarue laver was separated and the combined organic
laver was washed with brine (2 x 20 mL), dried over Nax80s, filtered and concentrated
under reduced pressure to give a residue, which was purified by Prep-HPLC (column:
Waters Xbridge Prep OBD CI8 150%40mm™* 10um; mobile phase: [water( NH:sHCOs)-
ACN: BY%: 63%-95%, 8 nun) to give P2-2110-12 (43.3 mg, vield 29.43%) as a grey solid.

"H NMR (ET43587-671-P1A, 400 MHz, DMSG-d6) § 3.70-3.77 (m, 1H), 3.79 (5,
3H), 3.84-3.91 (m, TH), 5.99 (1, J=4.20 He, 1H}, 645 (d, /=891 Hz, 2H), 6.84 (s, 1H),
7.02 {d, 7=8.78 Hr, 2H}, 7.55 (s, 1), 7.65-7.69 (m, 1H), 7.70-7.76 {m, 1H), 7.85 {d,
J=1.76 Hz, 1H), 9.18 (s, 1H)

LOMS (BSI+): RT = 3.376 min, nv/z 595.9 (M+H)".

S 95AB 6min-220-254-ELSD

LO/MS (The gradient was 5% B in 0.40 mun and 5-95% B in 2.60 min, hold on
95% B m 1.00min, and then 25-3%B in 0.01mun, the flow rate was 1.0 ml/oun, Mobile
phase A was 0.04% influoroacetic Acid in water, mobile phase B was 0.02%
triftuoroacetic Acid in acetonitrile. The column used for chromatography was a Kinetex

CI8 2.1%50rom, Sum. Detection methods are diode array (DAD), and evaporative light
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scattering detection (ELSD). MS mode was positive electrospray tonization. MS range
was 100-1000.

Syrnthesis of NUCC-0227063 (ET43587-682-1)

{ N
F A
‘\
,i//\\\jxo\/
m/'\\:f; [’j\

P2.2110.5
(NUCC-0227063)

Scheme 47: Preparation of P2-2110-5 (NUCC-0227063)
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Chemical Synthesis

LCMS methods:

Method 11 5_9SAB_ 6min-220-254-ELSD

LO/MS (The gradient was 3% B in 040 min and 5-95% B in 2.60 min, hold on
05% B in 1.00min, and then 95-3%B in 0.0imin, the flow rate was 1.0 ml/min. Mohile
phase A was 0.04% wifluoroacetic Acid in water, mobile phase B was 0.02%
trifluoroacetic Acid in acetonitrile. The column used for chromatography was a Kinetex
C18 2.1%50mm, Sum. Detection methods are diode array (DAD), and evaporative light
scattering detection (ELSD). MS mode was positive elecirospray ionization. MS range
was 100-1000,

Experimentals for largest scale run:

General procedure jfor preparation of Compound 2-1143387-622.

NP AN
7 LDA, DMF ’
\“T”\om N X 0ue

Br O Br
1 2

To a solution of Compound 1 (10 g, 48.77 mmol, 1 egy m THF (100 mL) was
added LDA (2 M, 26.83 ml, 1.1 eg} dropwise at -70°C. Afier stirning 30 mans at -70°C,
DMF (7.13 g, 97.55 mmwol, 7.51 mL, 2 eq) was added dropwise. The mixture was stirred at
-40°C for one hour. TLC (petroleum ether/ethyl acetate = 5/1) showed all the starting
material was consumed and a new spot was generated. The reaction mixture was quenched
with saturated solution of ammonium chioride (100 mbL). Organic phase was separated and
the aquecus laver was extracted with ethyl acetate (3 » 80 mb}. The combined organic

lavers wers washed with bring (2 x 80 mL), dried over sodium splfate, filiered and
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concentrated under reduced presswre to give a residue. Then the residue diluted with
MTBE {50 ml} and stirred for 3 tus. The solid was filtered and dried under high vacuum
to obtain Compound 2 (9 g, vield 71.26%) as a white solid.

'H NMR (ET43587-622-P1 A, 400 MHz, CHLOROFORM-d) § 3.93 (s, 3H), 7.05-
7.18 {m, ZH), 10.38 (s, 1H}

General procedure for preparation of Compound 3-ET43587-643.

F\\I{,,

i
H X
}}/\; OMe  Pd(dppf)Cly, Na,C04,
o Br TOWEIH/HL0

2 3

To a solution of Compound 2 (9 g, 38.62 mmol, 1 eg), NaxCOs; (819 g, 77.24
mmol, 2 eg) and {4-chloro-3-(trifluoromethyiiphenyl]boronic acid (10.40 g, 46.35 mmol,
1.2 eg) in a mixtwre of toluene (300 mL), EtOH (60 wml} and H20 (15 mL) was added
Pd{dppHiCh CHCh (1.58 g, 1.93 mmol, 0.05 eqg) under nitrogen, the reaction nmixiure was
stirred at 85°C for 12 hrs. LOCMS showed all the starting material was consumed and a
new peak with desired product M8 was detected. The reaction mixture was filtered and
concentrated under reduced pressure to remove toluene and EtOH. Then the mixture was
diluted with water (100 ml) and exiracted with ethyl acetaie (3 x 100 mL) The organic
laver was separated and the combined organic layer was washed with brine (2 x 100 mL},
dried over NaxS{4, filtered and concentrated under reduced pressure to give a residue,
which was purified by chromatography on silica gel {eluied with peiroleum ether/ethyl
acetate = 50/1 to 5/1} to give Compound 3 (11 g, yield 77.05%) as a while solid.

'H NMR (ET43587-643-P1 A, 400 MHz, DMSO-d6) § 3.72 (s, 3H). 7.44-7.51 {m,
ZH), 7.58 (dd, J=8.25, 1.88 Hz, 1H), 7.73 {d, J=1.88 Hz, 1H), 7.77 {d, /=8.25 Hr, 1H),
988 (s, 1H)

General procedure jfor preparation of Compound 4-E143587-633.
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To a solution of Compound 3 (0.9 g, 2.71 mmol, 1 e¢) in DCM (9 mL) was added
BBr; (2.37 g, 947 romol, 912.35 uk., 3.5 eg) dropwise at 0°C, the nmuxture was stirred at
0°C for one hour. LCMS showed about 7% of starting material was remaining and a new
peak with desired product MS was detected. The mixiure was quenched with saturated
solution of sodium bicarbonate to pH = 7. Organic phase was separated and the aqueous
layer was extracted with ethyl acetate (3 x 20 mL). The combined organic layers were
dried over sodium sulfate, filtered and concentrated under reduced pressure to give
Compound 4 (650 mg, vield 60.32%) as an off-white solid, which was used to the next
step without further purification.

UH NMR (ET43587-633-P14, 400 MHz, DMSO-d6) § 7.20-7.34 (m, 2H), 7.57 (dd,
J=8.22, 1.82 Hz. 1H), 7.70-7.79 (m, 2H), 9.89 (s, 1H), 9.96 (s, 1H)

~

General procedure jor prepuration of Compound 5-ET43587-642.

FiIfi:ﬂ\
bul
Oy o

NaBH, i
B Y ;
k’r CFa
i
4 8

To a solution of Compound 4 (650 mg, 2.04 mmol, 1 eg) in MeOH (i3 mbL) was
added NaBH4 (61.74 mg, 1.63 mumol, 0.8 eg} at 0°C, the mixture was stirred at 0°C {or one
hour. LCMS showed all the starting material was consumed and a new peak with desired
product MS was detected. The reaction mixture was quenched with saturated solution of
ammonium chloride (20 ml) and concenirated under reduced pressure to remove
methanol. The walter phase was extracted with ethyl acetale (3 » 20 mL). The combined
organic lavers were dried over Na:804, filtered and concentrated under reduced pressure

to give a residue, which was punfied by chromatography on silica gel (eluted with
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petroleum ether/ethyl acetate = 50/1 to 2/1) to give Compound 3 (870 mg, vield 78.43%:)
as a white solid.

"H NMR (ET43587-642-P1C, 400 MHz, DMSO-d6) § 4.14 (br d, /=250 Hz, 2H),
5.00 (. J=4.82 Hz, 1H)}, 6.89(dd, /=8.8%, 4.75 Hz, 1H), 7.08 (1, /=9.13 Hz, 1H), 7.58-7.67
(m, 1H), 7.77 (br d, 7=9.63 Hx, 2H), 948 (s, 1H)

General procedure for preparation of Compound 6-ET43587-652.

To a soluiton of Compound 5 (570 mg, 1.78 mmol, 1 eg) and DIPA (539.61 mg,
5.33 mmol, 753.65 ul, 3 eq) in CHCE (12 mL) was added NBS (348.01 mg, 1.96 mmol,
1.1 eg} at -50°C. The mixture was stirred at 25°C for 12 hrs. LCMS showed all the starting
material was coosumed and a new peak with desired product MS was detected. The
reaction mixture was diluted with water (30 ml) and extracted with ethvl acetate (3 x 30
miL}. The organic laver was separated and the combined organic layver was washed with
brine {2 » 30 mL), dried over Naz8O4, filtered and concentrated under reduced pressure o
give Compound 6 (500 mg, vield 63.36%;) as a colorless ail, which was used to the next
step without further purtfication.

'H NMR (ET43587-652-P1A, 400 MHz, CHLOROFORM-d} & 441 {(br s, 2H),
5.43 (s, 1H), 7.35(d, J=8.76 He, 1H), 7.52 (dd, /=8.19, 1.81 Hz, 1H), 7.61 (d, /=8.25 Hz,
1H). 7.73 (d, J=1.63 Hz, 1H)

General procedure for preparation of Compowund 7-ET43587-655.
/\/g(m NP | Br
Xy Br. Xy

OH PBiy OH

F.

HO

= l CHaON s i
g\/ CF, = ep,
I o]
§ 7
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To a solution of Comapound 6 (500 mg, 1.25 mmol, 1 eg) in ACN (10 mL} was
added PBr; (203.24 mg. 750.82 pmol, 0.0 eg) at 0°C, the mixture was stirred at 25°C for
12 hrs. LCMS showed all the starting material was consumed and a new peak with desired
product MS was detacted. The reaction nuxture was diluted with water {20 mL) and
extracted with ethyl acetate (3 x 20 mi.). The organic layer was separated and the
combined organic layer was washed with bnine (20 ml), dried over NaxSOs, filtered and
concentrated under reduced pressure to give Compound 7 (570 mg, vield 78.8%;} as a
colorless oil, which was used to the next step without further purification.

' NMR (ET43587-655-P1A, 400 MHz, CHLOROFORM-d) § 4.14-4.21 {m, 2,
4.58 (br s, 1H). 7.36 (d, J=8.63 Hez, 1H). 7.55 (dd, J=R.25, 1.88 Hz, 1H), 7.66 (d. /=825
Hz, 1H), 7.74 (d, /=2.00 Hz, 1H)

General procedure for preparation of Compound 9-ET43587-664.

@CH
o7 (5 eg) X

+-BuONa (6 eqg), THF

To a solution of Compound 8 (792.25 mg. 6.16 mmol, 5 e¢g) in a mixture of THF
{6 mL) and DMF (6 mL) was added t-BuONza (592.26 mg, 6.16 mmol, § ¢g), the mixture
was stisred at 23°C for 30 mun. Then Compound 7 (870 mg, 1.23 mmol, 1 eg) in THF (3
mh) was added dropwise, the reaction was stitred at 25°C for 12 hrs. LOMS showed all
the starting matenal was consumed and a new peak with desired product MS was detected.
The reaction mixture was diluted with water (30 mL) and extracted with ethyl acetate {3 x
30 mlL}. The organic layer was separated and the combined organic laver was washed with
brine (2 x 30 mL), dried over NaxSOq, filiered and concentrated under reduced pressure to
give a residue, which was purified by chromatography on silica gel {eluted with petroleum
gther/ethyl acetate = 30/1 to 5/1) to give Compound 9 {500 mg, vield 71.57%) as a

colorless oil.
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'H NMR (ET43587-664-P1A, 400 Mi{z, CHLOROFORM-d} § 4.68 (br s, 2H).
5.40 (5, 1H), 6.70-6.78% (m, ZH), 7.18-7.24 (m. 2H), 7.40 (d, J=8.3% Hz, 1H), 7.44-7.50 {m.
TH), 7.51-7.56 (m, 1H), 7.72 (4, J=1.50 Hz, 1H)

General procedure for preparation of Compound 10-ET43587-673.

CFa
F Br
= B
o] \E HOL N,N E
SN OH o L I
i o.
o %
i & = ‘
¢ | KsPQy, (A-taPhos),PdCh, .
X Dioxane/ACN/HL0 e NF
CF,
Ct
? 18

To a sohution of Compound 9 (400 myg, 784.15 umol, 1 eq}, KsP0Os (332.90 mg,
157 mmol, 2 eq) and [2-methyl-S-(rifluoromethy Dpyrazol-3-yliboronic acid {(410.57 mg,
212 mmol. 2.7 eq) in a mixture of dioxane (&8 mL), CH3UN {8 mbL) and HoO {4 mbL) was
added 4-ditertbutylphosphanyl-N N-dimethyl-aniline; dichloropalladium (55.52 mg, 78.42
pmol, 3552 pl., 0.1 eq) under nitrogen. The muxture was stirred at 82°C for 12 hrs, LCMS
showed all the starting material was consumed and a new peak with desired product MS
was detected. The reaction mixture was diluted with water (20 mL) and extracted with
ethvl acetate {3 x 20 mL). The organic layer was separated and the combined organic layer
was washed with brine (2 x 20 mbL), dried over Na:S0s, filtered and concentrated under
reduced pressure 1o give a residue, which was purified by chromatography on silica gel
{eluted with petroleum ether/ethyl acetate = 50/1 to 5/1) to give Compound 10 {350 mg,
yield 69.34%) as a pink solid.

'H NMR (ET43587-675-P1 A, 400 MHz, DMSG-ds) § 3.81 (5, 3H), 4.59-4.87 {m,
2H), 6.82-6.96 (m, 3H), 7.24-7.33 (m, 2H), 7.40 (d. J=9.76 Hz. 1H). 7.65 (dd. J=8.25,
1.88 Hz, 1H), 7.71-7.81 (m, 2H), 9.03 (s, 1H)}

General procedure for preparation of P2-21 10-3-ET43587-652.
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19 P2-2118-8
{NUCC-0227063)

To a solution of Compound 10 in CHCN (2 mL} was added NCS (34.58 mg,
258.94 umol, 1.5 eq) at 0°C, the nuxture was stirred at 30°C for 16 hrs. LCMS showed all
the starting material was consumed and a new peak with desired product MS was detected.
The mixtwre was purified by Prep-HPLC {(column: Waters Xbridge Prep OBD Cl18
150740 mm* 10 wm; mobile phase: [water (NFLUHCO:)-ACN], B%: 65%-95%, 8 min) to
give P2-2110-5 (35.9 mg, yield 33.38%}) as a white solid.

'H NMR (ET433587-682-P1A. 400 MHz, DMSO-d6) 5 3.80 (s, 3H), 4.58-4.90 (m,
2H), 6.84-6.95 {m, ZHY, 7.23-7.33 {m, ZH}. 7.46 (4. /=9.76 Hz, 1H), 7.67 {br d, J=7 38 Hz,
1), 7.76 (br d, J=8.38 Hz, 2FD). 9.28 (br s, TH)

LOMS (ESI+): RT = 3.414 min, m/z 615.0 (M+H)".

5 95AB 6nun-220-254-ELSD

LC/MS (The gradient was 5% B in 0.40 mun and 5-95% B in 2.60 min, hold on
95% B in 1.00min, and then 95-5%B in 0.0imin, the flow rate was 1.0 mi/min. Mobile
phase A was 0.04% inifluoroacetic Acid in water, mobile phase B was 0.02%
trifluoroacetic Acid in acetonitrile. The coluron used for chromatography was a Kinetex
C18 2.1*50mm, Sum. Delection mwethods are diode array (DAD), and evaporative light
scatiering detection (ELSD). MS mode was positive electrospray onization. MS range
was 106-1000.

Synthesis of NUCC-0227037 (ET42365-502-1) and NUCC-0227038 (ET42365-
502-2)
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CF;

7037y and P2-2110-4A

Ct

P2.211044
MULC-g227038

50_100AB_6min-220-254-ELSD: LC/MS (The gradient was 50% B i 0.40 min

and 50-100% B at 0.40-3.00 min, hold on 1009

% B for 1

00 min, and then 100-50% B in

0.01 nuin, the flow rate was 1.0 mi/nun. Mobile phase A was 0.04% trifluoroacetic acid in

water, mobile phase B was $.02%

irifluoroacetic acid in acetonitrile. The column used for

chromatography was a Luna CI8 50%2.0mm colurmn (Sum particles). Detection methods

arc diode array {(DAD) and evaporaiive light scaitering (ELSD) detection as well as

postiive electrospray ionization. MS range was 100-1000.

FExperimentals for largest scale run:

General procedure for preparation of P2-21

270

i0-4 and P2-2110-44-FET43363
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To a solution of AO2BOICOTDOL (200 mg, 335.71 umol, 1 eq) in CHCN (5 mL)

was added NCS (4931 mg, 369.28 umol, 1.1 eq) in portions at 0°C, the reaction was
stirred at 20°C for 12 hrs. LCMS showed the starting material was consumed and a new
peak with desired product Ms was detected. The reaction was purified by Prep-HPLC
{column: Waters Xbridge Prep OBD C18 150%40 mm*10 wu; mobie phase: [water
(NH4HCO3)-ACN], B%: 75%-95%, 8 min) to give P2-2110~4 (111.3 mg, yield 50.24%)
as a yeliow solid and P2-2110-4A (35.1 mg, vield 15.73%:} as a white solid.

P2-2110-4:

'H NMR (ET42363-302-P1A, 400 MHz, CHLOROFORM-d) & 3.85 (d, J=2.75 Hz,
35}, 4.65-4.92 (m, 2H). 4.95 (br s, 1H), 6.78 (d, /=8.88 Hz, 2i), 7.21-7.26 (m, 2H), 7.49
(s, 1H), 7.55 (dd, /=819, 1.81 Hz, 1H), 7.65 (br d, J=6.25 Hz. 1H), 7.78 (d. /=1.88 Hz,
1H)

LOMS (BSI+): RT = 2,746 min, mvz 63 1.0 (M+H)",

S0 100AB Amin-220-254-ELSD: LC/MS (The gradient was 50% B in 0.40 min
and 530-100% B al 0.40-3.00 min, hold on 100% B for 1.00 min, and then 100-50% B in
0.01 min, the fow rate was 1.0 ml/mun. Mobile phase A was 0.04% inilluorcacetic acid in
water, mobile phase B was (.02% trifluoroacetic acid m acetoniinle. The column used for
chromatography was a Luna C18 S0%2.0mm column (Sum particles). Detection methods
are diode array (DAD) and evaporative light scattering (ELSD) detection as well as
postiive electrospray 1onization. MS range was 100-1000.

P2-2110-4A:

IH NMR (ET42365-502-P2A, 400 MHz, CHLOROFORM-d} & 3.87 {br d, J=8.73
Hz, 3H), 4.68-5.07 {m, 3H), 6.81 {br dd, /=838, 475 Hz, 1H), 7.16 (br 4, /=838 Hx, 1H),
7.38 (d, J=2.50 He, 15, 7.50 (s, 1H), 7.57-7.69 (m, 2H), 7.77 (b 4, J=3.13 He, 1H)
LCMS (ESI+) RT = 2.820 min, m/z 664.8 (M+H)Y"
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50 100AB 6min-220-234-ELSD: LC/MS (The gradient was 50% B in .40 min
and 50~100% B at 0.40-3.00 nun, hold on 100% B for 1.00 nun, and then 100-50% B n
.01 min, the flow rate was 1.0 m¥/min. Mobile phase A was 0.04% trifluoroacetic acid in
water, mobile phase B was 6.02% trifhuoroacetic acid in acetonitrile. The column used for
chromaiography was a Luna CI18 S0%2.0mm column (Sum particles). Detection methods
are diode array (DAD) and evaporative hght scattering (ELSD) detection as well as
positive electrospray ionization. MS range was 100-1000.

Synthesis of NUCC-0226915 (H142365-373-1}
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Scheme 48: Preparation of Series 11-3-8 1C (NUCC-0226915)
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Chemical Synthesis

NEGS-95CD 2min: LC/MS (The column used for chromatography was Xbridge
CI8 2.1"30mm, Sum, Detlection methods are diode array (DAD). MS mode was negative
clectrospray onization. MS range was 100-1000. Mobile phase A was 10 oM Amymonium
bicarbonate m water, and mobile phase B was HPLC grade acetoniirile. The gradient was
5-95% B in 1.50 min 5% B in 0.01 min, 5-95% B (0.01-0.70 min), 95% B (0.70-1.16
miny, 95-5% B (1.16-1.50 min} with a hold at $S% B for .34 min. The flow rate
was]. Sml/min.

5-25AB 2min: LC/MS (The column used for chromatography was a Agilent
Poroshell SB-C18 3.0%30mm, 2.7um. Detection methods are diode array {DAD). MS
mode was positive electrospray ionization. MS range was 100-1600. Mobile phase A was
0.04% trifluoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min, 5-
95% B {0.01-0.70 min}, 25% B {0.70-1.16 min), 95-3% B {1.16-1.30 min). The flow rate
was 1.5 mL/min,

5 93AB 6min-220-254-ELSD: LO/MS { The gradient was 3% B in 0.40 min and
5-95% B at 0.40-3.00 min, hold on 953% B for 1.00 min, and then 95-5% B in 0.01min, the
flow raie was 1.0 mL/min. Mobile phase A was 0.037% Trifhuwroacetic Acid in water,
mobile phase B was 0.018% Trifluoroacetic Acid in acetontirile. The coluon used for

chromatography was a Kinetex (18 50%2.1 mm columm {5 um particles). Detection
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methods are dicde array {BAD) and evaporative light scattering (ELSD) detection as well
as posttive electrospray ionization. MS range was 100-1000,
Experimentals for largest scale run:

General procedure for preparation of Compound 3-ET43365-230.

:E R Br
ST QL
T Sy /\0/ OH
Ho oH KaCOs |
Br CEA‘/ Br
1 3

To a solution of Compound 1 (1991 g, 10534 mmol, 3.33 eq) in CHaCN (200
mL) were added KoCOs (17,49 g, 126.53 mmol, 4 eq) and Compound 2 (6.5 g, 31.63
mmol, 1 eq), the reaction was stirred at 60°C for 2 hrs. LCMS showed the starting material
(Compound 2} was consumed and a new peak with desired product Ms was detected. The
reaction was diluted with waler (300 mL) and was extracted with ethyl acetaie (3 » 150
mk). The combined organic lavers were washed with brine (200 mL), dried over NaxSO4
and concentrated to give crude product. The crude product was purified by reversed phase
flash 1o give Compound 3 (6 g, vield 60.49%) as a vellow solid.

Reversed phase flash method:

Columm: 800g Agela C18

Solvent for sample dissolution about 9 grams of sample dissolved in 50 mi of THF

Flow rate: 120 ml/min

Mobile phase: pure water

Gradient B%: 15-35% 30 min; 55% 25 min

instrument: Biotage

H WNMR (ET42365-230-P1 A, 400 MHz, CHLOROFORM-d) 8 5.11 (s, 2H), 5.66
{s. 1H). 6.51 (dd, J=8.32. 1.06 Hz, 1H), 6.71 {dd, J=8.25, 1.13 Hz, 1H), 7.15 (t. J=8.25 Hz,
1H), 7.32-7.48 (m, 4H)

General procedure for preparation of Compound 5-ET42365-235.
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s/ | b
i 4
S o
| SN0 M -
P Br Pd{dppf)Cla,
Ci EtOH/H. O/ Toluens

Na 0Oy, 80°C
3 5

To a solution of Compound 3 (6 g. 19.13 mumol, 1 eg), Compound 4 (5.17 g, 24 87
mmol, 1.3 eq) and K:PO: (812 g, 38.27 mimol, 2 eq} in a mixture solution of HoO (24 mL)
and THF (120 mL) was added ditert-butyl{cyelopentviiphosphane;dichioropalladium;iron
(872.95 mg, 1.34 ounol, 0.07 eq) under nitrogen, the reaction was stirred at 80°C for 12
hws. LCMS showed the starting material was consumed and a new peak with desired Ms
was detected. The reaction was filtered and the filtrate was concentrated to give the crude
product. The crude product was purified by colunw chromatography on silica gel {eluted
with petroleum ether/ethyl acetate = 50/1 to 10/1) to give Compound 5 (5 g, vield 56 91%)
as aveliow solid.

M NMR {ET42365-235-P1A, 400 MHz, CHLOROFORM-d} & 4.86 {br s, 1H),
5.00 (s, 2H), 6.64 (1, J=8.82 Hz, 2H), 7.14 (d, /=825 Hz, 2H), 723 (&, J=8.32 Hz, 1H),
7.29 (d, J=8.38 Hz, 2H). 7.51-7.56 (m, 1H), 7.57-7.62 (. 1H). 7.79 (d, /=1.38 Hz. 1H)

General procedure for preparaiion of Series 11-3-core 1-KT42365-317.

N LLGH
) NBS DIPA
_z
Jj\)\ CHCH, -5oﬁc Ci
8 Series 11-3-vore 1

To a solution of Compound 5 (2 g, 4.84 mmel, 1 eq) and DIPA {979.33 mg, 9.68
mmol, 1.37 mL, 2 eq) in CHCIs (50 mL} was added 1-bromopyrrolidine-2.5-dione (861.46
mg, 4.84 mmol, 1 eq) al -40°C, the reaction was stirred at -40°C for 4 hrs. LCMS showed
the starting material was consumed and a new peak was detected. The reaction was diluted
with water {100 mL) and extracted with DCM (3 » 50 mL). The combined organic layer

were washed with brine (100 mL), dried over Na:804 and concentrated to give crude

276



WO 2024/026512 PCT/US2023/071380

Series 11-3-core 1 {2 g, vield 71.37%) as a vellow solid. The crude product was used to
the next step directly without further purification.

LCMS (ESI+): RT = 1.045 min, m/z 490.8 (M-H)".

NEGS-95CD 2min: LO/MS (The column used for chromatography was Xbridge
CI8 2.130mm, Sum. Detection methods are diode array {(DAD). MS mode was negative
clectrospray tonization. MS range was 100-1000. Mobile phase A was 10 oM Ammonium
bicarbonate in water, and mobile phase B was HPLC grade acetonitrile. The gradient was
5-95% B in 1.50 min 5% B in 0.01 min, 5-95% B (0.01-0.70 min), 95% B (0.70-1.16
min), 95-3% B (1.16-1.50 min} with a hold at 5% B for 034 min The flow rate
wasi.Sml./min.

General procedure for preparation of Compound 6-ET42365-320.

Br
- Q,SEM
| SEMCE
NG
& CHEA, THF
CF3
Series 11-3xore 1 8

To a solution of Series H-3-core T (1 g, 2.03 mmol, 1 eq) and DIEA (787.87 mg,
6.10 mmol, 1.06 mb, 3 eq) in DCM (30 mL) was added SEM-CI (677.57 mg, 4.06 munol,
71929 ul, 2 eqg) dropwise at 0°C, the reaction was stirred at 25°C for 12 hrs. LCMS
showed the starting material was consumed and a new peak with desirad product Ms was
detected. The reaction was diluted with water (60 mL) and was extracted with DCM (3 x
30 mL). The combined organic lavers were washed with brine (30 mL), dried over Na2S(Os
and concenirated {o give crude product. The crude product was purified by silica gel
chromatography (eluting with 0 to 15% ethyl acetate in petroleum ether) fo give
Compound 6 (2 g, vield 71.16%) as a white solid.

LOMS (ESI): RT = 1 289 min. m/z 621.0 (M-H)".

NEGS-95CE 2min: LC/MS (The column used for chromatography was Xbridge
CI8 Z.1*%50mm, Sum. Detection methods are diode array {DAD) MS mode was negative
electrospray ionization. MS range was 100-1000. Mobile phase A was 10 mM Ammonium
bicarbonate in water, and mobile phase B was HPLC grade acetonitrile. The gradient was
5-95% B in 1.50 min 5% B in 0.01 min, 5-95% B (0.01-0.70 min), 95% B (0.70-1.16

5
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min), 95-5% B (1.16-1.50 min) with a hold at 5% B for 034 min. The flow rate
wasi.Sml/min.

General procedure for preparation of Compound 12-ET42365-324.

4,4,8 5-tetramathyl- >L o
p-—-COOMe 1,3,2- dioxabarolaneg; :/XG_- i
“N IHCOD)(OMe, ==
4 4-dl-wen-butyl-2,2- I\ 7 CO0Me

bipyridine pentana/THF N

b 12

To a sohstion of (1,5-cyclooctadiene¥methoxyinidium(l) dimer (35475 mg,
53518 pmol, 0.03 eq) and 4,4.5,5-tetramethyl-1,3,2-dioxaborolane (3.42 g, 26.76 mmol,
388 mb, 1.5 eq) in pentane {25 ml) was added 4,4'-di-tertbutvl-2. 2-bipyvridine {(359.10
mg, 1.34 mmol, 0.075 eq) and the mixture was stirred at 25°C for 20 minutes. To this
mixture was added a solution of Compound 11 (2.5 g, 17.84 mmol, 1 eg) in pentane {15
mil) and THF (10 mL) the mixiure was stitred al 25°C for 55 hrs. LCMS showed about
15.39% of the starting material was remaining and a new peak with desired product Ms was
detected. The reaction solution was used to the next step directly withouwt work up and
purification.

LCMS (BESTH): RT = 0,414 min, m/z 267.1 (MHD".

5-95AB 2Zman: LC/MS (The colummn used for chromatography was a Agilent
Poroshelf SB-C18 3.0%30mm, 2. 7um. Detection methods are diode array (DAD). MS
mode was positive electrospray 1onization. MS range was 100-1000. Mobile phase A was
0.04% trifluorcacetic acid m water, and mobile phase B was 0.02% tmifluorcacetic acid n
HPLC grade acetonitrile. The gradient was 5-95% B inl.30 min .5% B 1 0.01 nun, 5-95%
B {0.01-0.70 nun}, 95% B (0.70-1.16 mun), 95-5% B {1.16-1.50 min). The flow rate was
1.5 mL/mun.

General procedure for preparation of Compownd 13-ET42365-320.

The reactions were conducted in parallel but combined for purification.
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NeE,
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12 13
To a solution of Compound 12 {2.57 g, 9.64 muvol, 3 eq), Compound 6 {2 g, 3.21

mmol, 1 eg) and K25 (888.28 mg, 6.43 mmol, 2 eq} in a solution of dioxane (50 mL)
and FoO (12.5 mL) was added palladium; tritert-butyiphosphane (164,23 mg, 321.35 umol,
0.1 eq) under nitrogen, the reaction was stirred at 80°C for 3 hrs. LCMS showed the
starting material was consumed and a new peak with desired product Ms was detected.
Additional one reaction was set up as described above and combined for purification. The
combined reaction was diluted with water (150 mL) and extracted with ethyl acetate (3 x
100 mi). The combined organic laver were washed with brine (150 mi), dried over
NaxSO. and concentrated to give crude product. The crude product was purified by silica
gel chromatography {ehting with ¢ to 40% ethyl acetate in peiroleum ether) to give (2.25
g, yield 46.23%) as a vellow solid.

'H NMR (ET42365-329-P1A, 400 MHz, CHLOROFORM-d} § -0.11 (5, 9H),
{.49-0.57 (m, 2H), 2.84-2.92 {m, 2H), 3.90 (s, 3H). 3.94 (5, 3H), 4.40 (s, 2H), 5.06 (s, 2F),
6.86 (s, TH), 6.91 {d, J=8.50 Hz, 1H), 7.17 (d, J=8.25 Hz, 2H), 7.28-7.35 (. 3H), 7.52-
762 (m, 2H), 7.84 (s, 1F)

General procedure jor preparation of Compound [4-£T43259-333.
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To a solution of Compound 13 (1.4 g, 2.05 mmol, 1 eq) in a mixture solution of
THF (24 mL), MeOH (8 mL) and H20 (8 mol) was added NaOH (123.24 mg, 3.08 mmol,
1.5 eq} at 0°C, the reaction was stirred at 25°C for 3 hrs. LCMS showed the starting
material was consumed and a new peak with desired product Ms was detected. The
reaction was concentrated to give a residue, diluted with water (40 mL) and adjusted to
pH=3 with 1 M HCL The reaction was extracted with ethyl acetate (3 x 30 mL). The
combined organic layer were washed with brine (50 mb}, dred over Na:SGs and
concentrated to give Compound i4 (0.85 g, 1.27 mmol, 61.99% vield} as a yellow solid.
The product was used to the next step directly without further purification.

'H NMR (ET42363-333-P1A, 400 MHz, CHLOROFORM-d) § -0.11 (s, SH),
0.49-0.59 (m, 2H), 2.85-2.94 (m, 2H), 3.92 (s, 3H), 4.42 (s, 2H), 5.06 (s. 2H}. 6.89-6.95
(m, 2H), 7.18 {d, /=830 He, 2H}, 7.28-7.35 (m, 3H), 7.52-7.62 {(m, 2H}, 7.83 {d, /=1.63
He, 1H)

General procedure for preparation of Compound | B-ET42385-349.

¢ COOH ¢ NHBoc
N ~ A
8 /\/u\ ) LN'
y DFPANEL, §
.,
CSEM mw:‘aum OSEM
= it
e, F,

To asolution of Compound 14 (0.5 g, 748.98 umol, 1 eq) in -BuOH (50 mi) were
added BizN (227.37 mg. 2.25 mumol, 312.75 ul. 3 eq) and DPPA (247.34 mg, 89878
wmol, 194.76 pl, 1.2 eq), the reaction was stirred at 100°C for 12 hrs. LCMS showed the
starting material was consumed and a new peak with desired product Ms was detected.
The reaction was concentrated to give crude product The crude product was purified by
silica gel chromatography (eluting with 0 to 50% ethyl acetate in petrofeum ether) to give
Compound 14 (0.22 g, vield 39.76%} as a vellow solid,

LOMS (ESI+): RT = 1.153 min, /2 738.2 (M+H).

3-95AB 2min: LE/MS (The colwmn used for chromatography was a Agilent
Poroshell SB-CI18 3.0%*30mm, 2.7um. Detection methods are diode array {(DAD). MS

mode was positive electrospray ionization. MS range was 100-1600. Mobtle phase A was
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0.04% trifluoroacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in
HPLC grade acctonitrile. The gradient was 5-95% B 1n 1.50 min 5% B in 0.01 min, 5-
95% B (0.01-0.70 min), 95% B (0.70-1.16 min), 95-3% B {1.16-1.50 min). The flow rate
was 1.5 mL/nun.

General procedure for preparation of Compound | D-ET42365-353.

NHBoC o I)N HBoe

P =
N )\ ™\
0 SN NN
| TBAFITHF ~ | !
e oY oH
L
g,

Ci

18 Ei

A muxture of Compound 1B (200 mg, 270.75 umol, 1 eq) in TBAF (I M. 4 mL,
14.77 eq) was stirred at 25°C for 72 hrs. LCMS showed about 41% of the starting material
was remaining and 32.5% of desired product was detected. The reaction was concentrated
to give crude product The crude product was punfied by silica gel chromatography
{eluting with O to 30% ethyl acetate in petroleum ether} to give Compound 1D (0.1 g
vield 48.56% as avellow solid.

LCMS (ESH): RT = 0.947 min, m/z 608.1 (M+H)"

5-95AB Zmun: LC/MS (The colunm used for chromatograpby was a Agilent
Poroshell SB-C18 3.0*30mm. 2.7um. Detection methods are diode array (DAD). MS
mode was positive electrospray lonization. MS range was 100-1000. Mobile phase A was
0.04% trifluoreacetic acid in water, and mobile phase B was 0.02% trifluorcacetic acid in
HPLC grade acetontirile. The gradient was 5-95% B 1n 1.50 min 5% B in 0.01 mun, 5-
95% B (0.01-0.70 min), 95% B (0.70-1.16 min), 35-3% B {1.16-1.30 min). The flow rate
was 1.5 mL/min

Fr

General procedure for preparation of Series 11-3-8 TC-ET42365-353.
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1B Series 11-3-8_1C
HUCE-3226845

To a sohution Compound 1 (90 mg, 147.92 umol, 1 eg) in DCM (2 mL}) was
added TFA (168.66 mg, 1.48 mmol, 109.52 ul, 10 eq) dropwise at 0°C, the reaction was
stivred at 25°C for 12 hrs. LCMS showed the starting material was consumed and a new
peak with desired product Ms was detected. The reaction was concentrated to give crude
product, which was purified by Prep-HPLC (columm: Phenomenex Luna 8030 mm*3 um;
mobile phase: {water (TFA}ACN], B%: 40%-70%, 8 mun} to give Senies 11-3-8 1C (8.1
mg, vield 10.77%) as ayellow sohid.

H NMR (400 MHz, CHLOROFORM-d) § 3.65 (5, 3H). 5.05 (s. 2H), 5.68 (s, 1H),
671 (d, J=8.63 Hz, 1H), 7.18 (dd. J=16.76. 8.50 Hz, 3H). 7.26-7.27 (m, 1H), 7.31 (d.
J=8.50 Hz. ZH), 7.51-7.56 (m, 1H), 7.58-7.64 (m, 1H), 7.79 (d, J=1.63 Hz, 1H)

LOMS (ESI+y RT = 2.718 min, m/z 507.9 (M)

S 95AB_ 6min-220-234-ELSDy LO/MS ( The gradient was 5% B in 0.40 min and
5-95% B at 0.40-3.00 min, hold on 95% B for 1.00 min, and then 95-5% B in 0.01 min,
the flow rate was 1.0 mb/min. Mobile phase A was 0.037% Trifluorcacetic Acid in water,
mobile phase B was 0.0618% Trifluoroacetic Acid in acetonminile. The column used for
chromatography was a Kinetex C18 50%2.1 mm columm {5 um particles). Detection
methods are diode array {DAD) and evaporative light scattering (ELSD) detection as well
as postiive electrospray tonization. MS range was 100-1000.

Synthesis of A3-2A (NUCC-02260661) and Series AS-Z2 (NUCC-0226658)
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Scheme 52: Preparation of Serigs AS3-2 (NUCC-0226658)

’(\Q’FS
o
I %
E = N
E \ TRISBr, futiding
o N on -
OFt
O:!L‘_,Ogt Ny DOM
H i :
3 /LHNN “CF
R _ 3
B gy =2, Ci
Qeries AS-2A
{NUCC-0226681)
OH | i
()::::é’DH R t‘%
0\ § | - E:
HO’\P\)\#—/T T e
oH =2 ¢
Series AS-2
(NUCC-0228658)

Chemical Synthesis
LCMS methods:
Method 1. 5 95AB amin-220-254-ELSD

LC/MS ( The gradient was 5% B in 0.40 min and 5-95% B at 6.40-3.00 min, hold

on 95% B for 1.00 mun, and then 95-5% B in 0.01min, the flow rate was 1.0 mL/min.
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Mobile phase A was 0.037% Trifluoroacetic Acid in water, mobile phase B was 0.018%
Trifluorcacetic Acid w acetontiride. The colunm used for chromatography was a Kinetex
C18 50%2.1 mm colunm {5 um particles). Detection methods are diode array (DPAD) and
evaporative light scattering (ELSD) detection as well as positive electrospray ionization.
MS range was 100-1000.

Experiroentals for largest scale run:

General procedure for preparation of Compound C-28-ET43318-312.
s J’ £ J g3

OFt OFt
EO-P=0  {CHuO),, ENH EO—-P=0
EOQ | ——————— Ei0 o
,;Q\/ MeOH B ~
3 R,
B0 Y, BOTY,
24 C-28

To a solution of formaldehyde (520.90 mg, 17.35 mmol) in MeOH (10 mL) was
added N-cthvlethanamine (279,13 mg, 3.82 mmol) dropwise at 25°C. The mixture was
heated to 70°C and stirred for 2 hrs. Then C-2A (1 g. 3.47 mmol) was added inio and the
resulting mixture was stirred for 16 hrs at 70°C. The mixture was concentrated under
reduced pressure to give C-2B {1 g, 78.07% yield) as a colorless oil which was used
directly for next step without further purification.

'H NMR (400 MHz, CHLOROFORM-d) 8 1.34 (1, /=6.44 Hz, 12H), 2.62-2.77 (m,
1H), 3.37 (5, 3H), 3.89 (1d, J=16.20, 5.50 Hz, 2H), 4.15-4.21 {m, 8H)

General procedure for preparation of Compound C-2C-FT43378-325.

?Ei ?Ei
EiQ~P=C TsOH EiO~P=0
EtQ /J\ o e EiQ

,p\\“ AN Toluene ,p\\
EHD o) EO h
C-28 C2C

To a soletion of C-2B (2 g 6.02 mmob) in tolueng (25 mil) was added TsOH
(103.65 mg, 601.93 pmoly at 20°C. The mixture was heated to 110°C and stirred for 16
hrs. TLC (ethyl acetate/MeOH=0/1} showed the starting material was consumed and new
spot generated. Product with desired Ms was detected by LCMS. The mixture was
concentrated under high vacuum to give a residue. The residue was purified by colunm
chromatography on silica gel {eluting with ethyl acetate/methanol = 1/0 t0 10/1} 10 give (-

2C (1 g, 45.80% vield} as a colorlass oil.
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'H NMR (400 MHz, CHLOROFORM-d) 3 1.36 (1. J=7.07 Hz, 12H), 4.07-4.24 {m.
8H), 6.87-7.11 (m, 2H)

General procedure for preparation of Compound C-2D-ET43318-236.

oEt oEt
Ei0--P=0 MeNO,, NaH Et P
Ew\?"& THE, 72 hr ” EEO\P'J\V’\NO
EO” \\O : Bt \‘\O 2
Ca2C a2

NaH (6661 mg, 1.67 mmol} was added to anhydrous THF (30 mb)at 20 °C.
Then nitromethane (11 81 g, 193.52 mmol} was added dropwise to the stirred suspension.
After 1 hour, C-2C (1 g, 3.33 mmol) was added in one poriion and the mixture was stirred
for 72 hours at 20°C. TLC (eihyl acetate/MeQH=5/1, Rl = 0.6) showed the starting
material was consumed and new spot generated The reaction mixture was poured
into saturated WHaCl solution (100 mL) and extracted with ethy! acetate (2 x 30 mL}. The
organic layers were combined, washed with brine (2 x 30 mL), diied over Na:SO4, filtered
and concentrated under reduced pressure to give a residue. The residue was purified by
columm chromatography on silica gel (eluting with ethyl acetate/methanol = /0 10 10/1) to
give C-2D (1 g 74.79% vield} as a yellow oil.

IH NMR (400 MHz, CHLOROFORM-d) 8 1.36 (d, J=7.07, 0.63 Hz, 12H), 2.42-
2.66 (m, 3H), 4.14-4.27 (ra, $H), 4.71 (1, J=6.88 Hz, 2H)

F

General procedure for preparation of Compound C-2-ET43318-240.

?Et (?Eﬁ
EiO—P=0 Hy, Ranay Ni EO-—-P=0
0 s EtQ
/‘p\)\/’\ NG, MeOH R /l\/\NHz
B0, B0 R
G
20 a2

To a mixture of Ranev-Ni (142.29 mg, 1.66 mmol} in MeOH (30 mL) was added
C-20 (600 mg, 1.66 muoolyat 20°C. The muxture was stirred for 12hrs under hydrogen
atmosphere (15 psi). TLC (ethyl acetate/MeOH=5/1} showed the starting material was
consumed and new spot generated. Product with desired Ms was detected by LCMS. The
mixture was filtered through celite and the filtrate was concentrated under reduced
pressure to give C-2 (500 mg, 81.79% vield) as a yellow il which was used directly for

next step without purification.
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'H NMR (400 MHz, CHLOROFORM-d) 3 1.34 (¢, J=7.07 Hz, 12H), 1.97-2.11 {m.
2H), 2.45-2.61 (m, 1TH), 2.91 (4, J=7.00 Hz, 2H), 4.13-4.23 (m, 8H)

General procedure for preparation of Compound 3-1-ET43318-237.

£
4 7
y | \IN i/\j)
i o i\ii O\\\/&’
A
HO Y oAc =
Cs5003, DMF
/’J
%\ TNOF,
Cl
Core AS 3-8

To a solution of 4-(chloromethyibenzaldehvde {322.90 myg, 2.09 mmol}, Core A6
{1 g, 2.09 mmol) in DMF (5 mL) was added Cs:00; (680.53 mg, 2.09 mmol) at 20°C.
The mixtwre was stirred for 12 hrs. LCMS showed 219% of the starting material
was remaining and 49.2% peak (Rt = (.900 min} with desired Ms was detected. The
reaction mixture was poured into water {100 mL) and extracted with ethyl acetate (30
mi.»3}. The organic layers were combined, washed with brine (2 <10 mL), dried over
NaxS0s, filtered and concentrated under reduced pressure to give a residue. The residue
was purified by column chromatography on silica gel {eluting with petroleum ether /ethyl
acetate = 20/1 to 3/1} to give 3-1 (600 myg, 48.1% vield) as a while solid.

H NMR (400 MHz, CHLOROFORM-d) & 171 (s, 3H), 3.74 (5, 3H), 5.13 (s, 2H),
6.42-6.44 (m, 1H), 6,71 (d, J/=8.00 Hz, 1H), 6.98 (d, /=8.63 Hz, 1H}, 7.25-7.29 {m, [H),
7.32 (br d, J=8.00 Hz, 2H). 7.37-7.43 (m, 1H), 7.60 (d, /=8.00 Hz, 1H), 7.68 (d, J=1.63
He, 1H), 7.78-7.79 (m, 1H), 7.78 (3, 1H), 9.94 (5, 1H)

General procedure for preparation of Compaund 3-24-ET43318-2535.

O OFL

BG OBt p= 2
2

Won

TKI-PrO},, NaBH,ON,
THFEMsOH, 7026 °C

3.3 3-24
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To a solution of C-2 (208,12 mg, 62824 umol} in anhydrous MeOH (2 mbL) and
THF (2 ml) was added 3-1 (330 mg, 41883 pumoly and Ti(-PrO)4 (297.59 mg, 1.05
mmol) dropwise at 20°C. The nixture was heated to 70°C and stirred for 12 hrs. After the
mixture was cooled to 26°C, NaBHON (7€.96 mg, 1.26 mumol) was added inio at 20°C
The resulting reaction mixture was stirred at 20°C for 6 brs. LCMS showed the starting
material was consumed and 34.9% peak (Rt = 0.772 man} with desired Ms was detected.
TLC (ethyl acetate/MeQOH=3/1) showed new spot generated. The reaction mixture was
difuted with ethyl acetate (30 ml}, poured into Hod {60 mL), filtered. The filirate
was exiracted with ethyl acetate (3 » 20 mL} The organic lavers werg combined, washed
with bring {2 # 10 mL), dned over Na:SO4, filtered and concenirated under reduced
pressure to give a residue. The residue was purified by column chromatography on silica
gel (eluting with ethyl acetate/MeOH = 20/1 10 5/1) to give 3-2A (300 mg, 38.87% yield)
as a yellow oil.

UH NMR (400 MHz, CHLOROFORM-d) § 1.32 (&, /=7.13 Hz, 12H), 2.03 (s, 3H),
2.16-2.23 {m, 2H), 2.56-2.67 (m, 1H), 2.98 (br 1, J=6.63 Hz, 2H). 3.80-3.89 (m, 5H), 4.17
{br d, /=650 Hz, 8H), 5.11 {5, 2H), 6.45-6.53 {m, 1H), 7.06 (d, /=8.63 Hz, 1H), 7.19-7.23
{rm. 2H), 7.30-7.39 (m, 3H). 7.43-7.57 (m, 2H), 7.73 (s, 1H)

General procedure jor preparation of Compound Sevies 45-24 (NUCC-0226661)-

ET43318-260.

CFs fFs
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i % J N
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P e — 30 o N am
Oft ] QEt J
Qe p-—OE‘l I//%I/ 564' ] Q:P»*OE& \\// r/\;.
Q“ /’”H NW’ "\T/i\cfza O\\P/\}N # SeMg Fa
B0 gy n=2 & B0 gy ne2, &
32A Series AS-24

To a solution of 3-2A {290 mg, 317.92 pmol} in MeOH (4 mi.) was added KoCOz
(131,82 mg, 953.75 umol) at 20°C. The mixture was stirred for 12 hrs. LCMS showed the
starting material was consumed and 74.3% peak (Rt = 0.747 min} with desired Ms was
detected. The muxture was filtered (o give a filirate. The filtrate was purified by prep-~
HPLC to give Series A5-2A (80 mg, 28.25% vield} as an off-white solid.

Method of prep-HPLC:
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Instrument: Gilson 281 semi-preparative HPLC system
Mobile phase: Ar 10mM NHHCO: n HxO; B: Acetonitrile
Columm: Waters Xbridge BEH €18 100%30mm™*10um
Flow rate: 25mL/min
Monitor wavelength: 220&254nm

Tius B%

0.0 45
JURE 75
R 75

0.2 108

132100
i3.3 45
4.5 45

'H NMR (400 MHz, CHLOROFORM-d) 8 1.31 (td, J=7.07, 1.75 Hz, 12H), 2.07-
2.20 (m, 2H), 2.55-2.71 {m, 1H), 2.87 (br &, J=6.69 Hx. 2H). 3.78 (s. 2H), 3.84 (s. 3H),
4.11-4.20 (m, SH), 5.07 (s, 2H), 6.56 (s, 1H), 6.75 (d, J=8.63 Hz, 1H), 7.15-7.23 (n, 3H),
7.30 (d, J=8.00 Hz, 2H), 7.51-7.56 (m, 1H). 7.57-7.63 (m, 1H), 7.80 (d. J=1.63 Hz, 1H)

LOMS (ESE): RT = 2.506 min, myz 870.1 (M+H) *.

S O5AB 6min-220-234-ELSD

3 93AB 6min-220-254-ELSD: LE/MS { The gradient was 3%B in 0.40 min and
5-95% B at 0.40-3.00 nun, hold on 93% B for 1.00min, and then 93-3%B in 0.01min, the
flow rate was 1.0 mi/min. Mobile phase A was (.037% Trifluocroacetic Acid in water,
mobile phase B was 0.018% Trifluoroacetic Acid in acetlontirile. The column used for
chromatography was a Kinetex CI8 50%2.1mun column (Sum particles). Detection
methods are diode array (BAD) and evaporative Hight scatlering (ELSD) detection as well
as positive electrospray tonization. MS range was 100-1000.

General procedure for preparation of Series A5-2 (NUCC-0226638)-E1T43318-278.
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Series AS-2A
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Beries AS-2
{NUCC-3228558)

TMSBr, lutidine
B .

PCT/US2023/071380

To a solution of Series AS-2A (50 mg, 57.46 umol), 2,6-dimethylpyridine (184,71

mg, 1.72 mmol} in DCM {0.2 mL) was added TMSBr {26390 mg, 1.72 mmol} dropwise

at 0°C. The mixture was warmed op to 20°C and stirred for 48 hrs. LCMS chowed the

starting material was consumed and 14.6% product (Rt = 0.751 tun) with desived Ms was

detected. The mixtwe was concentraled wnder reduced pressure to give a residue. The

residue was purified by prep-HPLC and lyophilized to give Series AS-2 (15 mg, 29.58%

vield) as a white solid.

Method of prep-HPLC:

Instrument: Gilson 281 semi-preparative HPLC system
Mobile phase: A: TFAHMH20=0.075% v/v;B: Acetonitrile

Column: Phevomensex Luna 0% 30mm™ 3um

Flow rate; 25mL/mint

Monitor wavelength: 220&254nm
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Thne B%
4.0 0
.4 75
8.1 75
832 100

112 100

113 20

125 24

'H NMR (400 MHz, DMSO-de) § 1.94-2.20 (m, 3H), 3.15 (br s, 2H), 3.75 (s, 3H),
4.05 (brs, ZH), 5.14 (br s, 2H). 6.72 (s, 1H), 6.87 (br d. J=8 50 Hz, 1H), 7.23-7.36 (m. 3H),
7.43 (bors, 2H), 7.66-7.72 (o, TH), 773-780 (m, 1H), 7.85 (s, 1H)

LOMS (ESI+): RT = 2.439 nun, m/z 758.0 (M+H)"

5 95CD 6min-220-254-ELSD

5 95AB omin-220-254-ELSDy. LC/MS { The gradient was 5%B in 0.40 min and
5-95% B at 0.40-3.00 nun, hold on 93% B for 1.00nun, and then 95-3%EB in 0.01min, the
flow rate was 1.0 mL/min. Mobile phase A was 0.037% Trifluoroacetic Acid in water,
mobile phase B was 0.018% Trifluoroacetic Acid in acetonitrile. The colummn used for
chromatography was a Kinetex CI8 S0*Z.1mum column (Sum particles). Detection
methods are diode array (DAD) and evaporative Hght scattering (ELSI3) detection as well
as postiive electrospray tonization. MS range was 100-1000.

Synthesis of AABCIRZ (NUCC-0226279)

LFy o)
nd /g
N vk
= T Q
HE o Z\/
jjf N ?rN
Y f\T"“‘“\”\@f
Cl/i\ = 0\,/ I\/}’/ L
OF;
ALBOIRZ
{MUCC-3226279)

Scheme 53: Preparation of A4BUIR2 (NUCC-0226279)
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Chemical Synthesis

LOMS methods:

Method 1. 5 9SAB 6min-220-254-ELSD

LO/MS { The gradient was 5% B in 0.40 min and 5-95% B at 0.40-3.00 min, hold
on 95% B for 1.00 mun, and then 95-5% B in 0.0lnun, the flow rate was 1.0 mi/min,
Mobile phase A was 0.037% Trifluoroacetic Acid in water, mobile phase B was .018%
Triffuorcacetic Acid in acetonitriie. The column used for chromatography was a Kinetex
CI8 50%2.1 mim column {S wm particles). Detection methods are diede array (DAD) and

evaporative light scattering (ELSD) detection as well as postiive electrospray ionization.
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Method 2: 5-95AB 2min

LC/MS (The column used for chromatography was a Kinetex Sum EVO C18 1060A
2.1*30mm . Detection methods are diode array (DAD) MS mode was positive
glectrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
Triftuorcacetic acid in water, and mobile phase B was 0.02% Trifluorcacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1,50 min 3% B in 0.01 nun,5-95%
B (0.01-0.70min) ,95%B for 0.46min. 95-5% B (1.61 -1 .30 min} with a hold at 5% B for
0.1 lmin. The flow rate was {.5mL/min.

Method 3: 5 950D 6min-220-254-ELSD

LO/MS (The gradient was 5% B i 0.40 mun and 5-93% B at 0.40-3.40 mun, hold
on 95% B for 0.45 min, and then 95-5%B in 0.01 min, the flow rate was 0.8 mi/nun.
Mobile phase A was HaO+10 mM NHHCOs, mobile phase B was acetonitrile. The
colurnn used for chromatography was a Xbridge Shield RPIS 2.1*50 mm column {5 um
particles}. Detection methods are diode array (DAD) and evaporative light scatiering
{ELSD} detection as well as postiive electrospray ionization.

Experimentals for largest scale run.

General procedure for preparation of A4BCITR2Z Ac-FHi132240-1224.

Fy Ry
Nem| Hed

AABC_#s
RULL DI WY
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BARCINE fc

To a solution of A4BCT (80 mg, 96.71 umol, 1 eg) in DMF (1 mL) was added 2-
(2,6~ dioxo-3-pipendyi}-4-hvdroxy-isoindoline-1,3-dione (29.17 mg, 10638 umol, 1.1 eg),
KaCOs (33.47 mg, 386.85 ymol, 4 ¢g) and KI (1.61 mg, 9.67 pmol, 0.1 eg). The mixture
was stirred at 50°C for 12 hrs. LUMS showed all starting materials consumed and desired
product was detacted. The reaction mixture was quenched with water (10 mL) and
extracted with EtQAc (3 x 10mL). The organic layer was concentrated 1o give crude
product. The residue was punified by prep-TLC (hexane/EtQOAc = 1) to give
A4BCIRZ Ac (60 mg, 64.57 umol, 66.77% vield) as a white solid.

LOCMS (ESI+) m/z = 929 3(M~+H} +, RT: 0.893 mun.

Method 2 5-9SAB Zmin

LC/MS (The columu used for chromatography was a Kinetex Sum EVO C18 100A
2.1%30mm . Detection methods are diode amay (DAD) MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
Triffuorcacetic acid in water, and mobile phase B was 0.02% Trfluoroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 mun 5% B in .01 min,5-95%
B ¢0.01-0.70min} ,95%B for 0.46min. 95-5% B (1.61 -1.50 min) with a hold at 3% B for
0.1 truin. The flow rate was 1.5mL/min

General procedure for prepavation of AABCIRZ (NUCC-0226279)-ET132240-1226,

1280,
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R4BC1R2 Ac

B4ACIR2
{NUCC-0226279)

To a sohstion of A4BCIRZ Ac (50 mg, 53.81 umol, 1 eg) in BMF {1 mL) was
added KoC0: (22,31 mg, 16143 pmol, 3 eg). The muxture was stirred at 80°C for 12 hrs,
LCMS showed all starting matenals consumed and desived product was detected. The
reaction nuxtwre was quenched with water (10 mL} and extracted with EtOAc (3x10mL}.
The organic laver was concentrated to give crude product. The residue was purified by
prep-HPLC (TFA condition, column: Phenomenex Luna €18 100*30mm™Sum;mobile
phase: fwater{0. 1% TFA-ACN] B%:  55%-85%,10mun) 1o give 44BCIRZ (NUCC-
0226279} (14 mg, 15.46 pmol, 28.74% yield, 98% purity, TFA salt) as a white solid.

The TFA salt product was further purified by prep-HPLC (neutral condition,
colurnn:  Phenomenex Gemani-NX C18 75%30mm™3um;mwobile phase: {water{(10mM
NHAHCO3)-ACN]B%: 45%-65%, 8$min) to give 44BCIRI (NUCC-0226279) (S me,
5.58 umol, 35.36% vield, 9% purity} as a white solid.

TFA salt:

'H NMR (400 MHz, CDCI3) 8 2.12-2.14 (m, 1H), 2.75-2.87 (m, 4H), 3.87 (s, 3H).
4.00-4.14 (m, 4H), 4.13-4 14 (m, 2H), 4.37-4.39 (oo, 2H), 4.93-4 97 (m, 2H), 5.02 (5. 1H).
6.57 (s, 1H), 6.77 (d, J=8.68 Hz, 1T, 6.87 (d, J=8.56 Hz, 2H), 7.14 (d, J=8.56 Hz, 2H),

sl
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7.21{d, J=8.56 He, 1H}, 7.29 (br s, 1H), 7.46 (d, /=7.21 Hz, 1H), 7.50-7.35 (m,1H}, 7.57-
7.68 (o, 2H), 7.78 (s, 1H), 8.06 {5, 1H)

For F NMR of A4BCIR2, see Figure 1.

LOMS (ESH) vz = 887.0 (M+H) +, RT: 2.995 min.

5 9SAB 6min-220-254-ELSD

LO/MS ( The gradient was 5% B m 0.40 min and 5-95% B at 0.40-3.00 rin, hold
on 95% B for 1.00 min, and then 95-5% B in 0.01min, the flow rate was 1.0 mL/min.
Mobile phase A was 0.037% Trfluoroacetic Actd in water, mobile phase B was G.018%
Triffuorcacetic Acid in acetonitnle. The columm used for chromatography was a Kinetex
C18 50%2.1 mm colunm (5 um particles). Detection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection as well as positive electrospray ionization

Free base:

'H NMR (400 MHz, CHLOROFORM-d} 8 2.07-2.16 (m, 1H), 2.68-2.94 {m, 3H),
3.85 (g, 3H), 3.98-4.08 (m, 4H), 4 11-4.16 (m, 2H), 4.36-4.41 (m, 2H), 495 (dd, .=12.23,
526 Hz, 1H), 5.02 (s, 2H), 5.12 {s, 1H), 6.57 (5, 1H}, 6.77 (d, /=8.68 Hz, 1H)}, 6.87 (d.
J=8.56 Hz, 2H), 7.14 (4, /=836 Hz, 2H}, 7.21 (d, /=8.56 He, 1H), 7.29 {br g, 1H]}, 7.46 (d,
J=7.21 Hz, 1H), 7.50-7.55 (m, 1H), 7.57-7.68 (m, 2H), 7.78 (d. /=171 Hz, 1H). 7.93 {(brs,
1H)

LCMS (EST+) mv/z = 887.0 (M+H) +, RT: 3.502 min.

5 95CD Gmun-220-254-ELSD

LC/MS (The gradient was 5% B in 0.40 min and 5-95% B at 0.40-3.40 win, hold
on 953% B for 0.45 mun, and then 95-3%B in 0.01 min, the flow rate was 0.8 ml/min.
Mobile phase A was HoO0+10 mM NHiHCOs;, mobile phase B was acetonitrile. The
colurm wsed for chromatography was a Xbridge Shield RPI8 2.1%50 mm colamm (5 um
particlesy. Detection methods are diode array (DAD) and evaporative light scattering
{ELSD) detection as well as positive elecirospray 1onization. MS range was 100-1000.

Synthesis of ASBCIR2 (NUCC-0226224), ASBC4RI (NUCC-0226254) and
ASBCSRT (NUCC-0226255)
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Scheme 54: Preparation of ASBUIR2 (NUCC-0226224), take ASBC3 Ts as an

example.
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A5BC5R1 [NUCC 0225255)
Chemical Synthesis

LCMS methods:

Method 1: 5_9SAB_6min-220-254-ELSD

LC/MS { The gradient was 5% B in .40 min and 53-95% B at 0.40-3.00 min, hold
on 953% B for 1.00 mun, and then 95-5% B mn 0.01min, the flow rate was 1.0 mL/mom.
Mobtie phase A was 0.037% Trifluoroacetic Acid in water, mobile phase B was 0.018%
Trifluorcacetic Acid in acetonitrile. The column used for chromatography was a Kinetex
C18 50%2.1 mm columm (5 um parlicles). Detection methods are diode array (BAD) and
evaporative light scatiering (ELSD) detection as well as positive electrospray iomzation,

Method 20 5 95CD_6min-220-254-ELSD

LC/MS (The gradient was 5% B in ¢.40 min and 5-95% B at 0.40-3.40 min, hold
on 95% B {or 0.45 mun, and then 93-3%B in 0.01 min, the flow rate was .8 mi/min,
Mobile phase A was HeO+10 mM NHHCO;, mobile phase B was acetonitrile. The
column wused for chromatography was a Xbridge Shield RPI18 2.1%50 mm column (5 um
particles}. Detection methods are diode array {BAD) and evaporative light scattering
(ELSD) detection as well as posttive electrospray 1onization.

Method 3. 5-95AB 2nun
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LC/MS (The column used for chromatography was a Kinetex Sum EVO C18 100A
2.1%30mwn . Detection roethods are diode array (DAD). MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
Triffuorcacetic acid in water, and mobile phase B was 0.02% Trifluoroacetic acid in
HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 min 5% B in 0.01 min,5-95%
B {0.01-0.70min) ,95%B for 0.46min. 95-5% B {1.61 -1.50 mun} with a hold at 5% B for
0.11min. The tflow rate was 1.5mL/min.

Method 4: 5 950D 6min_MS1S00-220-254-ELSD

LO/MS( The gradient was 5%B m 0 40min and 5-95% B at 0.40-3.40 nun hold on
95% B for 0.45min, and then 95-3%B in 0.01mun, the flow rate was 0.8 ml/min. Mobile
phase A was H20+10mM NH4HCO3, mobile phase B was Acetonitrile. The column used
for chromatography was a Xbridge CI8 2.1%50mm column (Sum particles). Detection
methods are diode array (BAD) and evaporative light scattering (ELSD) detection MS
mode was positive electrospray ionization,

Method 5. 5 95AB 6min_MS1500-220-254-ELSD

LO/MS( The gradient was 3%B in 0.40min and 5-95% B at 0.40-3.00 min , hold
on 938% B for 1.00mm. and then 95-5%B m 0.0lmin, the flow rate was 1.0 mi/mm,
Mobtle phase A was 0.04% Trifluorcacetic Acid in water, mobile phase B was 0.02%
Triftuoroacetic Acid in acetontirile. The column used for chromatography was a Luna C138
50%2.0rum column (Sum particles). Detection mwethods are diode array (DAD) and
evaporative light scattering (ELSD) detection. MS mode was positive elecirospray
tonization.

Expenimentals for largest scale run:

General procedure for preparation of ASBC3 Ts-IT37412-33.

TsCl

Pyridine, DOM

ASBOI~BCE 4
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ABBCI~BCE Ts
To a mixture of ASBC3 4 (40 mg, 53.97 umol, 1 eg}and pyridine (42.69 mg,
539.73 pmeol, 10 eq) iv DCM (1 mb) was added TosCl (102.90 mg, 539.73 puowl, 10 eg)
in one portion at 25°C . The reaction was stirred at 25 °C for 12 hr. TLC showed the
reaction was completed. The reaction was concentrated to give a residue which was
purified by Prep-TLC (PE: EA=1:1} {o give ASBC3 Ts (40 mg, 44.68 pmol, 83% yield)
as colorless oil,

General procedure jor preparation of ASBCIR2-ET37412-49.
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To a mixture of ASBC1L Ts (90 mg, 111.50 umol, 1 eg) and R2 (45.86 mg, 167.25
pmol, 1.5 egyn DMF (1 mbL) was added KoCOs (30,82 mg, 222,99 pmol, 2 eg) and K1
(1.85 mg, 11.15 umol, 0.1 eq} in one portion at 25°C. The reaction was stirred at 60°C for
12 h. LCMS showed desired product could be detected. To the reaction was added KoCOs
(13.68 mg, 98.99 umol, 2 eg}. The reaction was stirred at 83°C for 12 hrs. LCMS showed
all starting matenals was consurned and desired product was detected. The reaction was
filtered to give a residue which was pwrified by Prep-HPLC {column: Phenomenex huna
CI8 100%40mm™3 um:mobile phase: fwater{0. 1% TFA}ACNLB%: 40%-80%,3min} to
give ASBCIR2 (4 mg, 4.08 pmol, 8. 24% vield, 100% purity, TFA) as white solid

'H NMR (ET37412-49-P1R, 400 MHz, CHLOROFORM-d) & 1.33-1.41 (m, 2H),
1.63-1.71 (m, 4H), 1.63-1.69 (m, 1H), 2.13 (dd, }=7.76, 5.20 Hz, 1H), 2.71-2.94 (m, 3H),
3.41 (1, J=6.60 Hz, 2H), 3.56-3.61 (m, 2H), 3.77 (dd, J=5.50, 3.79 Hez, 2H), 3.84 (s, 3H),
3.92-4.01 (m, 470, 4.32-4.38 (m. 2H), 4.94 (dd, 31223, 5.38 Hz, 1H), 6.57 (5. TH), 6.66
(d. J=8.68 Hz, 1H), 7.20 (d. J=8.56 Hz, 1H), 7.28 (br s, 1H), 7.32 (br s, 1H), 7.47 (d,
J=7.21 He, 1H), 7.53 (dd, }=5.69, 2.63 Hz, 1H), 7.60-7.70 (m, 2H), 7.76 (s, 1H}, 7.91 (s.
1H)

LOMS (BS1+) RT = 3.003 min, m/z 867.0 (M+1)"

LC/MS ( The gradient was 5% B in 0.40 min and 5-95% B at 0.40-3.00 nun, hold
on 95% B for 1.00 min, and then 95-5% B in (.0Imin, the flow rate was 1.0 mL/min.
Mobile phase A was 0.037% Trifluoroacetic Acid in water, mobile phase B was 0.018%
Triftuoroacetic Acid in acetonitrile. The coluron used for chromatography was a Kinstex
CI8 50%2.1 oum column {5 um particles). Detection methods are diode array (DAD) and
evaporative light scatiering (ELSD) detection as well as positive electrospray ionization.

General procedure for preparation of ASBCARI-ET37412-59.
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MO'{/\ }\/NHQ -
o NMP, DIEA, 60°C
n=4

ASBC1-C5_NH

ASEC4R1 (NUCC-0226254)

To a nuxtwre of ASBC4 NH» (6.04 g, 53.90 umol, 1 eg)in NMP (I mL} was
added DIEA (20,90 mg, 161.69 umol, 28.16 uL, 3 eg) and R1 (16.38 mg, 59.29 pmol, 1.1
eg} 1 one portion at 20°C. The muxture was stirred at 20°C for 30 mun, then heated
to 60 °C and stirred for 12 hours. LC-MS showed the reaction was completed. The
reaction was filtered {o give a residue which was purified by Prep-HPLC (column:
Phenomenex Gemini-NX 130%30mm™ Sumumobile phase: [water(0 1% TFAACN]B%:
55%-85%,9min} to give ASBC4R] (16 myg, 30% vield) as vellowish oil.

"H NMR (400 MHz, CHLOROFORM-d) 6 1.29-1.43 (m, 2H). 1.46-1.59 {m, 3H),
1.63-1.72 (m, 4H), 1.98-2.45 (m, 1H), 2.64-2.98 (m, 3H}, 3.30-3.50 {m, 4H}, 3.54-3.74 {m,
17H), 384 (s, 3H), 398 (i, J=6.17 Hz, 2H}, 4.85-495 (m, 1H), 657 {s, 1H), 6567 (d,
J=8.68 Hz, 1H}, 6.92 (d, I=844 Hz, 1H), 7.10{d, }=7.09 Hz, 1H} 7.20(d, J=8.56 Hz, 1H),
7.46-7.57 {m, 2H), 7.59-7 .64 (m, 1H), 7.77 (5, 1H), 8.25 {(brs, 1H)

LCMS (ESI+): RT = 3.071 min, /7 998.1 (M+1)".

LO/MS (The gradient was 5%B in 0.40nmun and 5-95% B at ¢.40-3.00 mun |, hold
on 23% B for 1.00min, and then 95-3%B in 0.01lmin, the flow rate was 1.0 mi/min.
Mobtie phase A was 0.04% Trifluoroacetic Acid in water, mobile phase B was 0.02%

Trifluorcacetic Acid in acelontirile. The column used for chromatography was a Luna C13

a
jond
s
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50%2 O0mam column (Sum particles). Detection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection. MS mode was positive electrospray
ionization.

General procedure for preparation of Target E-E7137412-28.

o] o
e Saoee
MH
A
HO O\/\N/\VO\P\ }—\/NHz -
| o NMP, DIEA,E0°C
/N n=5
Ny [
FaC

ASBC1~C5_NH,

ASBCSR1 (NUCC-0226255)

To a mixture of ASBCS NHZ (150 mg, 190.79 umol, 1 eg)in NMP (1 mL) was
added DIEA {73.97 mg 372.38 umol, 99.70 ulL., 3 eg) and Rl {57.97 mg, 209.87 umol,
1.1 ¢} in one portion at 20°C. The muxiure was stred at 20°C for 30 min, then heated
to 60°C and stirred for 12 hours. LC-MS showed the reaction was completed. The reaction
was filtered to give a residue which was purified by Prep-HPLC {(column: Phenomenex
Gemini-NX  150*30mm™*5um; mobile phase: [water{0.1%TFA}RACNEB%:  45%-
75%.,9min} {o give ASBUSRI {40 mg, 20% vield) as white solid.

' NMR (ET37412-28-P1B, 460 MHz, CHLOROFORM-d) 3 1.35 (br s, 2H), 1.54
{br d, J=5.62 Hz, 2H), 1.68 {(br s, 2H}, 2.00-2.46 {m, 2H), 2.66-2.93 (m, 4H), 3.36-3.50 {m,
4H), 3.57 (br s, 2H), 3.64 (br s, 18H), 3.71 (br s, 2H), 3.84 (s, 3FD), 3.98 (br s, 2FD), 4.89
{br d. J=7.09 Hz. 1H), 6.57 (s, 1), 6.67 (br 4, J=8.44 Hz, 1H), 6.92 (br &, J=8.68 Hz, 1H).
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730 (br d, =672 He, 1H), 7.20 (br d, F=8.44 Hz, 1H), 7.46-7.56 (m, 2H), 7.62 (br d,
J=8.07 He, 1H), 7.77 (brs, 1H), 8.28 (br 5, 1R}

LOMS (ESI+) RT = 3.051 min, m/z 1042.1 (M+1)",

5 95AB 6min MSI1500-220-254-ELSD

LC/MS( The gradient was 5%B 1o 0.40min and 5-95% B at 0.40-3.00 min , hold
on 95% B for 1.00mun, and then 935-3%B m 0.01mun, the flow rale was 1.0 mi/man.
Mobile phase A was ©.04% Trifluoroacetic Acid in water, mobile phase B was 0.02%
Trifluorcacetic Acid in acetonitrile. The column used for chromatography was a Luna €18
50%2 0mmn column (Sum particlesy. Detection methods are diode array (DAD} and
evaporative light scattering (ELSD) detection. MS mode was positive electrospray
ionization.

Synthesis of ASBCIR3 (NUCC-(226266), ASBLZR3 {(NUC{-022626S5) ,
ASBCIRS (NUCC-0226264), ASBU2RS (NUCC-02262203, ASBC3RS (NUCC-0226221),
ASBOSNHZ (NUCC-0226262), ASBU4R4 (NUCC-0226256), ASBCSR4 (NUCC-

0226257

ADBCIR3
{NUC C0226266)
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Scheme 57: Synthesis of BCI~BCS 9, take BIC3_9 as an example.
@ o o Ho T g
HO e G N Y n=1-5
—_—————— =1-!
TSOH, DCM MaOH (33% aq )
2 >~
TBAS
TsOH

» HO. o~ _~_0O OBn
G/OW\/O\(/\O%\/ OBn MeOH {\/\Oﬁs

n=1-5

BCG1~BES 3 BC1~BCS 8

PPha, Iz
—_— |MO{/\O%OBH
imidaz ole, DCM n=1-4

S

BCI~BES 9

Scheme 58: Synthesis of ASBC1-BCS [ ASBCE 1
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FPhg, k, imidazole

£0 O OWONO%OH »

n=1-5 Do

ASBC1~BC5_4

a WONO\/\I
r=1-5

ASBCI1-BCS5

Scheme 59 Synthesis of ASBCIR3 (NUCC-0226266)
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Scheme 60: Synthesis of ASBL2R3 (NUCC-0226265)

Cl

OH
FzC HQN\],:“/NQ
) PO
R3 L _d
ACO OMO\Q/\O%’\/OTS -
]Fd g n=z2

N
FiC
ASHC? Ts
M
s
J
HO,
MH
]
]
4]
4] 4] MH
RPN N {\/\0)/\\/
n=
RSBICRI

MNUCC-0226265)

Scheme 61: Synthesis of ASBCIRS (NUCC-0226264)
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Scheme 63: Synthesis of ASBC3RS (NUCC-0226221)
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Scheme 64: Synthesis of ASBCSNHZ (NUCC-0226262)
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Scheme 65: Synthesis of ASBC4R4 (NUCC-0226256)
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Scheme 66 Synthesis of ASBC3R4 (NUCC-0226237)
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Chemical Synthesis

LCMS methods:

Method 1:5-93AB 2min:

LC/MS (The colurmn used for chromatography was a Agilent Poroshell SB-C18
3.0%30mm, 2.7um. Detection methods are diode array (DAD). MS mode was positive
electrospray lonization. MS range was 100-1000. Mobile phase A was 0.04%
trifluorcacetic acid m water, and mobile phase B was 0.02% tnifluoroacetic acid i HPLC
grade acetontrile. The gradient was 53-95% B m1. 50 min 5% B in 0.01 nun, 5-95% B
(0.01-0.70 min}, 95% B (0.70-1.16min}, 95-5% B (1.16-1.50min). The flow rate was 1.5
ml/min.

Method 2: 5_9SAB_ 6min-220-234-ELSD

LO/MS ( The gradient was 5% B in ¢.40 min and 5-95% B at 0.40-3.00 min, hold
on 95% B for 1.00 min, and then 95-5% B m 0.01min, the flow rate was 1.0 mL/min.
Mobile phase A was 0.037% Trifluoroacetic Acid in water, mobile phase B was 0.018%

Triffuorcacetic Acid in acetontinie. The colunm used for chromatography was a Kinetex

314
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CI8 50%2.1 mm column (5 um particles). Detection methods are diode array (DAD) and
evaporative hight scattering (ELSD) detection as well as positive electrospray iomization.

Experimental for largest scale run:

General procedure for preparation of Compound 2 ~ ET32240-983.

o)
E 0.0 ch
HO o~ G E,\J/ N N N
TsOH, DCM
1 2

-

To a solution of Cpd 1 in BCM (800 mL} was added TsOH (7.02 g, 40.79 mmol,
0.1 eq)y and then added 3.4-dithydro-2H-pyran (68.61 g, 815.71 nuwol, 74.58 mb, 2 ey)
dropwise. The mixture was stirred at 25°C for 4 hrs. TLC showed all starting materials
consumed and desired product. The reaction was gquenched with KoCGOs (sat. 100 mL). The
organic layer was concentrated to give crude product which was purified by
chromatography on silica, eluted with PEEA=101 to give Cpd 2 (60 g, 290.26 nuvol,
71.17% vield}) as colorless il

'H WMR (400 MHz, CHLOROFORM-d) 6 1.47-1.90 {m, 13H), 3.32-3.46 (m, 1H),
3.47-3.61 (m, 3H), 3.71-3.81 {m, 1H). 3.87 ¢ddd, J=11.00, 7.45, 3.28 Hz, 1H), 449-4.65
{m, {H)

General procedure for preparation of Compound BC1 3- ET32240-1163.

10”0
OO NaOH (33% aq.) OO O OB
- TBAS '\/
2 BO1-BCS_3

Tetrabutylaromonium;suifate (1.41 g, 2.42 ouvol, 139 mi, 0.1 eg) was added
dropwise to a nuxture of Cpd 2 (5 g, 24.19 mmol, | eq) and NaOH (58.63 g, 483.80 mmol,
33% purity, 20 egy and 2-(2-bensvioxyethoxy)ethano (5.22 g, 26.61 mmol, 3.78 mL, 1.1
eqg}. The two-phase mixture was stirred vigorously and heated at 83°C for 8 hrs. TLC
showed all starting matenials consumed and desired product. The reaction was quenched
with water {100 mL} and then added ethvl acetate (300 ml}. The organic laver was
concentrated to give crude product. The crude product was purified by chromatography on
silica, eluted with PE:EA=10:} 10 give BCL 3 (6 g, 16.37 muwol, 67.68% yield) as

colorless oil.
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General procedure jor preparation of Compound BC1 8 - ET32240-1171.

TsOH
./G 0\//\/,\\/0\- //\0 /\VGE!‘. e HD\/’\\/’\V/OV/\O N \/.OBH
; T fMaCH
\ ~
BO1-BES_3 BCI~BCE 8

To a solution of BCL 3 (6 g, 1637 mnol, 1 eq} in MeOH (100 mlL) was added
TsOH H20 (3.11 g, 1637 mmol, | eq). The mixiure was stirred at 25°C for 2 hrs. TLC
showed all starting materials consumed and desired product The filirate was concentrated
to give a residue and then was added K:CQOs (sat. 20 mL} and extracted with EtOAc (3x50
mi.). The organic layer was concentrated to give BCI 8 {4 g, 14.17 ramol, 86.53% vield)
as colorless ot

7 13

General procedure for preparation of Compound BC2 9 - ET32240-1243.

PPhg, &y :
HO\/"\V/\\/’G\/’\ O/\\V,QBT‘. P " ; ﬂ\ NNy /,Q\ N O/\ /,OSn :
n=1-8 imidazole, DOM :
BO1-~BCS 8 BOI~BCS 3

A solution of Iz (2.70 g, 10.62 nwool, 2.14 ml, 1.5 eg) and PPhs (279 ¢, 1062
mmol, 1.5 eq) in DCM (40 b} was added imidazole (964.35 mg, 14.17 ramol, 2 eg). The
mixture was stirred for 10 min at 25° €. Then solution of BC1 82 g, 7.08 mmol, T eg} in
DM (50 mb) was added dropwise. The mixture was stirred at 25°C for 8 h. TLC showed
all starting material consumed and desived product. The reaction was quenched with water
{100 ml} and then added ethyl acetate (300 mL). The organic layer was concentrated to
give crude product. The crude product was purified by chromatography on silica, eluted
with PE: EA=10:1 to give BCT_9 (1.4 g, 3.57 mmwl, 50.39% yield) as colorless oil,

'H NMR (400 MHz, CHLOROFORM-d) 8 1.43-1 54 (m, 2H). 1.58-1.69 {m, 7H),
1.80-1.95 (m, 2H), 3.21 (t, J=7.03 Hz, 2H).3.47-3.52 (m. 2H}. 3.59-3.65 (m, 2H), 3.65-
3.77 (m, 6H), 4.55-4.66 (m, 2H), 7.29-7.41 (m, 5H)

Generald procedure for preparation of Compound ASBCT 3 - ET32240-1244.
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FiG, ol
R -
a s
NS BGI~BCE 8 -
i ! i oo
I H H
Ao S o KoC0s, DMF, 2590
i \ [f RN
F3s3’”\«iff’ FgC/.\}j
ci &
Core AB ASBCI~BGS_3

A solution of Core A6 (1.5 g, 3.13 mumol, 1 eg) and BC1 8 (1.35 g 3.45 mmol, 1.1
eq} in DMF (15 mL) was added K2COs (519.62 mg, 3.76 mmol, 1.2 eg). The reaction was
stirred at 40°C for 8 hr. TLC and LCMS showed all starting materials consumed and
desired product. The reaction was quenched with water (10 mb) and extracted with ethyl
acetate (3 x 20 mL). The organic laver was concentrated to give crude product which was
purified by column chromatography on silica (8102, petroleum sther /ethyl acetate =
100/1 1o 10/1) to give ASBCI 3 (1.5 g, 2.02 nunol, 64.43% vield) as colorless ol

'H NMR (400 MHz, CHLOROFORM-d} 3 0.79-1.20 (m, 1H), 1.31-1.44 (m, 3H).
1.58-1.72 {m, 3H), 1.74-1.78 {m, 3H}, 3.39-3.44 (m, 1H)}, 3.44-3.45 (m, 1H), 3.63 (br s,
OH), 3.78-3.82 {m, 3H), 3.99 {1, J=6.28 Hz, 2H), 4.56-4.57 {m, 2H), 6.44-6.50 (m,1H)},
6.93-7.00 (m, 1H), 7.28-7.36 (m, 8H), 7.41-7 46 (m, 1H), 7.51-7.36 {(m, 1H), 7.65-7.71 {m,
iH)

LOCMS (ESH): miz = 743 2(M+H) +, RT: 1.693 min.

LO/MS (The gradient was 5-95% B in 0.7 min, 95-95% B in 0.45 min, 95-5% B in
(.01 min, and then held at 0% B for .44 min (1.5 mL/min flow rate). Mohile phase A was
.0375% CF3CO2H in water, mobile phase B was 0.018% CF3CO2H in CH3CN. The
colurnn used for the chromatography is a Chromolith Flash RP-18e 25-2mm columm .
Detection methods are diode array (BAD) and evaporative light scattering (ELSD)
detection as well as positive electrospray tonization{MS$}.

General procedure for preparation of Compound ASBCI 4 - ET32240-1246.

i
Juuig
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FG
\

TFA §0°C

.\Q/\/\/A\Q"\/O\/\T;Bn A“Q QQ/\V/'\\/’\ ’A\KG\/AOH
Fgc/l\;J
Ci

ASBCA-BCE_$ ASBCIBCE_4

To a solution of ASBCHE 3(1.5g 2,02 mmol, 1 eg)in TFA (23.02 g, 201.85 mmol,
14.95 mi., 100 eg} was stirred at 60°C for 8 hrs. LCMS showed all starting materials
consumed. The solution was concentrated to give crude product and then added MeOH
(10 mL) and water {1 mL) and then added NaHCOs; to pH=7. The mixture was slured {or
2 brs and LUMS showed the desired product. The solution was added EtOAc {50 mL}) and
water (10 mL). The organic layer was separated and dried over NaxSOu, concentrated to
give crude product. The crude product was purified by chromatography on silica, eluted
with PE: EtQAc =10:1 to EtOAc to give ASBCI 4 (0.5 g, 765.69 umol. 37.93% vield} as
colorless oil.

1H NMR (400 MHz, CHLOROFORM-d) & 1.30-1.47 (m, 1H), 135-1.45 (m, 1H),
1.52-1.39 (m, 4H}, 1.69 (br dd. J=14.44, 6.95Hz, 4H), 1.75-1.80 (m, 3H}, 3.38-3.45 {m,
2H), 3.56-3.59 (m, 2H). 3.60-3.63 (m, 2H), 3.65-3.69 (m, 2H), 3.70-3.75 (m, 2H), 3.77-
3.86 (my, 3H), 3.98-4.04 (m, 2H), 6.46-6.52 (s, 1H), 6.95-7.01 (&, 1H), 7.30-7.36 (d, 1H),
7.41-7.46 (m, 1H), 7.51-7.56 {m, 1H), 7.67-7.71 {m, 1H)

LOMS (BESHY /2 =653 1(M+H) + RT: 0924 man.

LC/MS (The gradient was 5-95% B in 0.7 min, 95-95% B in 0.45 nun_ 95-5% B in
0.01 min, and then held at 0% B for 0.44 mun (1.5 mL/min flow rate). Mobile phase A was
0.0375% CF3CO2ZH in water, mobile phase B was 0.018% CF3CO2H in CH3CN. The
colunm used for the chroroatography s a Chromelith Flash RP-18e 23-2nun colunm.
Detection methods are diode array (DAD) and evaporative light scattering (ELSD)
detection as well as positive electrospray ionization{MS3).

General procedure for preparation of Compound ASBCI Ty - ET32240-1250.
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To a solution of ASBC1T 4 (0.2 g, 306.27 umol, 1 eg) in BCM (§ mL) was added
Tl {583.90 mg, 3.06 mmol, 10 eg) and pyrnidine (24226 mg, 3.06 nuwol, 247 21 pl., 10
eq). The mixture was stirred at 25°C for 8 hws. LCMS showed almost of starting materials
consumed and desired product. The reaction was quenched with water (5 mL) and then
added EtOAc (10 ml). The organic laver was concentrated to give erude product. The
crade product was purified by Prep-TLC, PEEA=3:1 to give ASBCL Ts (0.2 g, 24777
pmol, 80.90% vield) as colorless oil.

LOMS (ESE+). m/z= 807.2 (M+H) +, RT: 1.361 min.

LO/MS (The gradient was 5-95% B in 0.7 min, 95-95% B in 0.45 min, 95-5% B in
(.01 min, and then held at % B for (.44 min {1 5 mL/min flow rate). Mobile phase A was
(.0375% CF3CO2H in water, mobile phase B was 0.018% CF3CO2H in CH3CN. The
column used for the chromatography is a Chromolith Flash RP-18e 25-2mm columm |
Detection methods are diode arrav (DAD) and evaporative light scattering (ELSD)
detection as well as positive electrospray ionization{MS}.

General procedure for preparation of Compound ASBCI [ - ET32240-1271.
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o PPhas, |5, imid azole
O e e T g e T Yy e
DCM

ASHC1-B cs_l

To a solution of ASBCE 4 (0.1 g, 153.14 umol, 1 eg) in DCM (I mL)} was added
PPhs (60.25 mg, 22571 umol, 1.5 eg}, imidazole (20.85 mg, 30627 umol, 2 eg) and 12
(5830 mg, 22971 umoel, 46.27 ul., 1.5 eg). The mixture was stirred at 25°C for 8 hrs,
TLC showed all starting materials consumed and desired product. The reaction was
guenched with water (10mL) and then added ethyl acetate (30mL). The organic layer was
concentrated to give crude product. The crude product was purified by Prep-TLC
PEEA=3:1 1o give ASBC1 1(0.04 g, 52.43 umol, 34.24% vield) as coloress oil.

LOMS (BSI+) m/z =763 1{M+H) +, RT: 1.693 min.

LO/MS (The gradient was 5-95% B in 0.7 min, 95-95% B in 0.45 min, 95-5% B in
0.01 min, and then beld at 0% B for 0.44 min (1.5 mL/man flow rate). Mobile phase A was
0.0375% C¥F3COZH in water, mobile phase B was 0.018% CF3CO2H i CH3CN. The
column used for the chromatography is a Chromolith Flash RP-18e 25-2mm column .
Detection methods are diode array (BAD) and evaporative light scaitering (ELSD)
detection as well as positive electrospray iomzation(M$}.

General procedure for preparation of Compound ASBCIRS (NUCC-0226266) -

£T32240-1275.



WO 2024/026512 PCT/US2023/071380

OH
]
0
R3 oY
OW“\/O\/\O/\/l -
ASBC1 |
M

(] °
[a]
IIIHD OMO\/\O/\/NH
e
N\ I
FiC
ASBCIR3
{NUCC0226266)

To a mixture of ASBCIT T (30 mg, 3932 umol, 1 eg) and R3 (1638 mg, 3932
pmol, 1 eq)in DMSO (1 mb) was added DIEA (10.16 mg, 78.64 ymol, 13.70 ul, Z eg) at
20°C. Then the reaction mixture was stirred at 60°C for 12 h. Then the reaction mixtiwe
were MeOH (1 mb), FoO (1 ml) and K2CG3 (10.87 mg, 78.64 wwol, 2 eg) at 20°C. Then
the reaction mixture was stirred at 20°C for 2 h. LCMS showed all starting matenals
consumed and desired product. The reaction mixture was quenched with water (10mL)
and extracted with 3x10 mL. The orgamie layer was concentrated to give crude product.
The residue was purified by Prep-HPLC (TFA, columwm: Phenomenex Luma Cl8
150F30mm*Sum; mobile phase: [water (0.1%TFA}RACN]B%: 50%-80%.8min} to
give ASBCIR3 (5.3 mg, 5.13 pmol, 13.04% vield, 99% purity} as white solid.

1 NMR (400 MHz, CHLOROFORM-d) § 0.61-0.99 (m, 1H), 1.08 (s, 9H), 1.35
{br d, /=6.85 Hz, 2H), 155 (br . /=7.34 Hz, 2H), 1.63-1.72 (o, 2H), 2.54 (5, 5H), 3.03-
3.19 (m, 2H), 3.43 (br £ J=6.85 Hz, 3H). 3.50-3.73 (m, 7H). 3.85 (s. 3H), 3.93-4.01 (m.
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4H), 4.37 (br s, 2H), 4.47-4.56 (m, 2H), 4.77-4.85 (m, 1H), 6.57 (s, 1H)}, 6.67 (d, /=8.80
Hz, 18}, 7.21 {d, J=8.80 He, 1H), 7.36 (5, 4H), 7.48-7.57 (m, 2H), 7.58-7.63 (m, 1H), 7.78
(d, /=1.47 Hz. 1H). 8.96 (s, 1H)

LCMS method:

LCMS (EST+) myz = 10235 (M+H) +, RT: 2.448 nun.

LO/MS (The gradient was 5%B m 0.400u0 and 5-95% B at 0.40-3.00 min, bold on
93% B for 1.00min, and then 93-3%B m 0.01min, the flow rate was 1.0 mi/min. Mobile
phase A was 0.037% Trfluoroacetic Acid in water, mobile phase B was G.018%
Triffuorcacetic Acid in acetoniinle The column used for chromatography was a Kinetex
C18 5072 fmm column (Sum parficles). Defection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection as well as positive electrospray iomization.

LOCMS (ESI+): nv/z =1023. 1(M+H)} +, RT: 2.647 min.

LC/MS The gradient (5% B in 0.01 mun, 5-95% B (0.01-1.60 mun), 95-100% B
{(1.60 - 2.50 min}, 100 -3% (2.50 -2 .52 win} with a hold at 5% B for 0.48 nun. The flow
rate was 0.8 mL/min. Mobile phase A was (.037% Trifluoroacetic Acid in water, mobile
phase B was 0.018% Trnfluoroacetic Acid in acetonitrile. The columm used for
chromatography was a Kromasil Eteroty-C18 3.0%30mm 2. 5um column (2.5um particles).
Detection methods are diode array (DAD) and evaporative light scattering (ELSD)
detection as well as positive electrospray tonization.

General procedure for preparation of Compound ASBC2R3 (NUCC-0226205) -

EI32240-1268.

Cl

oH
Fals thj;‘/“g
8]
() A
R3 5%
el OMOV a’\/OTS o
\ o]
O n=2

M
M

-

Fa

AZEC2 s



WO 2024/026512 PCT/US2023/071380

ILHo O On O g e
N':J |' n=2
F3C
ASBC2RI
(NUICC-0226268)

To a solution of R3 {27.82 mg, 64.61 umol, 1.1 eg) in DMSO {1 ml) was added
KU (975 mg, 5874 umol, 1 eg)and ASBC2 Ts (0.05 g, 58,74 pmol, 1 eq). The roixture
was stirred at 50°C for 8 hrs. LOCMS showed almost of starting materials consumed and
desired product. Then KoCOs (12,18 mg, 88.11 umol, 1.5 eg) was added to the mixture
and stirred for another 2 hrs at 30°C. The reaction was purified by Prep-HPLC directly
{column: Phenomenex luna C18 100%40mm™S umymobile phase: [water(0. 1% TFA)-
ACUNLB%: 40%-85%, 8min) to give ASBC2R3 (4.0 mg, 3.75 umol, 6.38% vield) as white
solid.

'H NMR (400 MHz, CHLOROFORM-d) 5 0.97-1.17 {(m, 9H), 1.27-1.38 (m, 2H),
1.47-1.58 (o, 2H), 1.61-1.71 (. 2H), 2.32 (br dd. J=8.05, 3.86 Hz, 1H), 2.49 (s, 3H).
3.05-3.13 {m, 1H), 3.31-3.40 {m, 3H), 3.49-3.73 {m. 11H}, 3.79-3.85 (m, 3H}, 3.89-4.02
{m, 4H), 4.30-4.41 (m, 2H), 4.43-4.52 (m, 2H), 4.76 (s, 1H}, 6.51-6.58 {m, 1H}, 6.61-6.70
(m, 1H}, 7.16-7.21 {m, 1H), 7.28-7.39 {m, 4H), 749-7.54 (m, 1H), 7.55-7.61 {m, 1H),
770-7.76 {m, 1H), 7.77-7.83 (my, 1H), 8.76-8.85 (m, 1H)

LTMS method:

LOMS (ESE+y sz = 11111 (M+H7?) +, RT: 1.227 min.

LC/MS (The gradient was 3-95% B in 1.0 min, 95-100% B 10 0.80 min, 100-5% B
in 0.01 min, and then held at 5% B for 0.39 min (1.0 mL/min flow rate). Mobile phase A
was 0.0375% CF3CO2H in water, mobile phase B was 0.018% CF3CO2ZH in CH3CN.
The column used for the chromalography was a ZORBAX Eclipse XDB-CI13

3
N
[P
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2.1*30mm,3.5um. Detection methods are diode array (DAD) and positive electrospray
ionization{MS).

LOMS (ESI+) m/z =534.2(M/2+H) +, RT: 2.647 min.

LC/MS The gradient (5% B in 0.01 min, 3-95% B {0.01-1.60 min), 95-100% B
(1.60 - 2.50 min}, 100 -5% (2.50 -2.52 min} with a hold at 5% B for 0.48 min. The flow
rate was 0.8 mL/min.. Mobile phase A was 0.037% Trifluoroacetic Acid in water, mobile
phase B was 0.018% Trifluorcacetic Acid in acetomtrile. The columm used for
chromatography was a Kromasil Eternity-C18 3.0%30mm.2 Sum column (Z.5um particles}.
Detection methods are diode array {(BADY) and evaporative light scattering (FLSD))
detection as well as postiive electrospray tonization.

General procedure for preparation of Compound ASBCIRS (NUCC-0226264) -
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To a sofution of ASBCI I (100 mg, 123.89 ymol, 1 e¢) in DMSO (2 mL) was
added RS (131.97 mg, 247.77 pmol, 2 eg) KI (2.06 mg, 12.39 umol, 0.1 eg)y and K2COs
(34.24 mg, 247.77 umol, 2 eg}. The mixiure was stirred at 30°C for 5 h. LUMS showed all
starting materials consumed and desired product.

The reaction mixture was quenched with water (10mL} and extracted with 3x10mL.
The organic layer was concenirated to give crude product. The solution was purified by
Prep-HPLC (TFA) columm: Phenomenex Luna C18 1350*30mm*5um;mobile phase:
fwater{C. 1% TFARACN]B%: 50%-80%,8min to give ASBCIRS (Y mg, 7.76 umol, 6.26%
vigld, 97% purity) as white solid.

'H NMR (400 MHz, CHLOROFORM-d) § 0.93 (s, 9H), 1.22-1.31 (m, 6H). 1.31-
1.40 (m, 4H), 1.54 (br d. J=6.85 Hz, 2H). 2.07-2.14 (m, 1H), 2.34-2.40 (m. 1H), 2.51 (s,
3H), 3.39-3.47 (m, 2H), 3.535-3.64 {m, 3H), 3.71-3.80 {m, Z2H}, 3.84 (5, 3H}, 3.89-4.00 (m,
SH), 421 (br dd, J=7.09, 4.65 Hz, 2H), 4.41-4.50 (m, 4H), 4.64 (i, /=8.07 Hz, 1H), 6.55 (s,
1H), 6.65 (d, /=8.80 Hz, 1H), 6.90 (d, /=147 Hz, 1H), 6.96 (dd, J/=7.83, 1.47 Hz, 1H),
7.01 (s, 1H), 7.20 (4, /=8.31 Hz, 1H), 7.22-7.25 (m, 1H), 7.31 (d. J=7.82 Hz, 1H). 7.52-
7.56 (m, 1H}, 7.60-7.64 (m, 1H}, 7.78 (d, /=1.96 Hz, 1H), 8.70 (3, 1H)

LCMS method:

LOMS (ESHH) m/z=1125.6 (M+H) +, RT: 3.079 min.

LC/MS (The gradient was 25-100% B in 3.4 min with a hold at 100% B for 0.45
mun, 100~25% B i 0.01 mun, and then held at 25% B for 0.65 mun (0.8 mL/min flow rate).
Mobile phase A was 0.0375% CF3COZH i water, mobile phase B was 0.018%
CF3COZH in HPLC grade CH3CN. The colurmn used for the chromatography isa 3.0 x 50
mm Shim-pack XR-ODS column (5 pm particles). Detection methods are diode array
{DAD) and evaporative light scattering (ELSD) detection as well as positive electrospray
iontzation{M8}.

LOMS (ESH) sz =563 4M/2+H} +, RT: 2,100 nun,

LC/MS The gradient (5% B in 0.01 min, 3-95% B (0.01-1.60 min), 95-100% B
(1.60 - 2.50 mun}, 100 -5% (2.50 -2.52 min} with a hold at 5% B for 0.48 min. The flow
rate was 0.8 mbL/min. Mobile phase A was 0.037% Trifluoroacetic Acid in water, mobile
phase B was 0.018% Trifluoroacetic Acid in acetomifrile. The columm wused for

chromatography was a Kromasi! Etermity-C18 3.0%30mm.2. 5um column {(2.5um particles).
o J J
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Detection methods are diode array {DAD)} and evaporative light scattering (ELSD)
detection as well as posttive electrospray tonzation.

General procedure for preparation of Compound ASBC2RS (NUCC-0226220) -
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NUCC-0226220)

To a solution of ASBC2 Ts (130 mg, 152.72 pmol, 1 eg) in DMSO (2 mb) was

added RS (162.68 myg, 30543 umol, 2 eg). KI (2.54 mg, 15.27 pmol, 0.1 ¢g} and K2CO3
{42.21 mg, 305.43 umol, 2 eg). The mixture was stirred at 70°C for S h. LCMS showed all
starting matenals consumed and desired product. The reaction mixture was quenched with
water {1 0mL) and extracted with EtQAc (3x10 mL}. The organic layer was coucentrated
to give crude product. The crude product was pwrified by Prep-HPLC (TFA: column:

Phenomenex Luna C18 130%30mum*Sumymobile phase: [water(0.1%TFAACN] B%:
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50%-80%,8min} to give ASBU2RS (9.4 mg, €04 umeol, 5.26% vield, 100% purity) as
white solud.

"H NMR {400 MHz, METHANOL-ds) & 1.02 (s, 9H), 1.27-1.38 (m. 6H). 1.44-
1.53 {m, 2H), 1.59-1.67 {m, 2H}, 2.03-2.13 (m, 1H), 2.19-2.28 (m, 1H), 2.49 (s, 3H), 3.35-
341 (m, 2H), 3.51-3.58 {m, 2H), 3.59-3.63 {m, 2}, 3.64-3.60 (m, 2}, 3.70-3.75 (m, 2H),
378 (s, 3H), 3.81-3.87 (m, [H), 3.90 (br s, ZH), 3.96 (s, 2H), 4.22 {br ¢, /=3.00 Hz, ZH),
4.37-4.44 (m, 1H), 4.46 (5. 2H), 4.59-4.64 (m, 1H). 4.72-4.76 (m, 1H), 6.57 (s, 1H), 6.74
{s, 1H), 7.04 (s, 2H), 7.21 {d, /=860 Hz, 1H)}, 7.45-7.34 (m, 2H), 7.55-7.59 {m, 1H), 7.63
(s, 11}, 7.72 (s, 1H), 8 93-8 96 (m, 1H}

LOMS (ESI+) oz =585.2(M/2+H) +, RT: 2.079 min.

30 100AB omin-220-234-ELSD : LO/MS{ The gradient was 50%B in 0.40min
and 50-100% B at 0.40-3.00 nun | hold on 100% B for 1.00min, and then 100-50%B
0.01min, the flow rate was 1.0 ml/min. Mobile phase A was 0.037% Trifluorcacetic Acid
in water, mobile phase B was 0.018% Trifluoroacetic Acid in acetonitrile. The column
used for chromatography was a Kinetex C18 30%2 lmm columm (Sum particles),
Detection methods are diode array (DAD) and evaporative light scattering (ELSD)
detection as well as positive electrospray tonization.

General procedure for preparation of Compound ASRCIRS (NUCC-0226221) -

E32240-1252.
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ASHCIRS
MUCC-0226221)

To a solution of ASBC3 Ts {20 mg, 22.34 umol, T eg) in DMSG (2 ml) was
added RS (23.80 mg, 44.68 pumol, 2 eg), KI (370.83 ug, 2.23 umol, 0.1 eg} and KoL
(6.17 mg, 44.68 umol, 2 eg). The mixture was stirred at 70°C for S b LCMS showed all
starting materials consumed and desired product. The reaction mixture was quenched with
water (10 mL} and extracted with 3x10mb. The organic layer was concentrated o give
crude product. The residue was punified by Prep-HPLC (TFA, column: Phenomenex Luna
C18 150*30mm™*Sumy mobile phase: fwater{0. 1%TFA)-ACNLBY%: 30%-80%, 8min) to
give ASBCU3RS (4.2 mg, 3.46 umol, 15 49% vield, 100% purity} as white solid

IH NMR (400 MHz, METHANOL-d4) 6 1.02 (s, 9H), 1.29-1.38 (m, 6H), 1.48 (br
d, =783 He, 2H), 1.64 (brs, 2H}, 2.04-2.13 {m, 1H), 2.16-2.28 (m, 1H), 2.49 {s, 3H},
3.35-3.40 (m, 2H), 3.50-3.35 ¢m, 2H), 3.57-3.64 (m, TH), 3.65-3.69 (m, ZH), 3.72 (dd,
J=4.16, 220 Hz, 2H), 3.79 (s, 3H), 3.82 (s, 1H), 390 {1, /=4 65 Hz, 2H}, 397 (1, /=611
Hz, 2H), 4.22 (br d, /=3.42 Hz, 2H), 442 (s, 1H), 4.46 (g, 2H), 4.58-4.64 {m, 1H}, 473 {br
d, J=8.80 Hz, 1H), 6.55 (s, 1H), 6.72 (d, /=831 Hz, 1H), 6.995-7.03 (m, 2H), 7.20 (d.
J=B 80 Hz, iH), 746 (brd, /=831 Hz, 2H). 757 (d, /=196 Hz, 1H), 7.60 (s, 1H), 7.73 (d,
J=1.47 Hz, 1H), 7.82 (s, 1H), 8.92 (s, 1H)

LCMS method:

LOCMS (BST+) m/z= 12136 (M+H) +, RT: 3.314 min.

LO/MS( The gradient was 3%B in 0.40min and 5-95% B at 0.40-3.00 min , hold

on 95% B for 1.00min, and then 95-5%B in 0.01min, the flow rate was 1.0 ml/min.

PCT/US2023/071380
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Mobile phase A was 0.037% Trfluoroacetic Acid in water, mobile phase B was 0.018%
Trifluorcacetic Acid i acetoniinle. The colunm used for chromatography was a Kinetex
C18 50%2 1mum column {Sum particles). Detection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection as well as positive electrospray ionization.
General procedure for preporation of Compound ASBCSNH2 (NUCC-0226262) -

ET37412-88.

Y

2. MHzMHz H20

FaC

ASBGSNH2 [NU CC-0226262)

To a solution of AZBCI 1 (S0 mg, S3.3 umol, leg) in DMF (I mL) was added
potassiurn 1,3~dioxoisoindolin-2-ide {15 mg, 80 pumol, leg) al 20°C, then the reaction
mixture was stirred at 60°C for 4 hrs. Then the above solution was concentrated and the
residue was dissolved in FtOH (2 mL) was added NHoNH2 FO (11 mg, 213 pmol, 4 2g),
and the reaction mixiure was heated at 60 °C for 2 hrs. LCMS showed most of starting
material consumed and desired product was detected. The reaction was cooled to 20°C,
filtered, and the filtrate was purified by acidic Prep-HPLC to give ASBCSNHZ (NUCC-
(226262} (¥ mg, vield 18.2%) as a white solid.

H NMR (400 MHz, CDCI3) § 1.33-1.36 (m, 2H), 1.53-1.57 (m, 2H), 1.66-1.72 {m,
2H), 3.10-3.12 (m, 2H), 3.40-3.42 (m, 2ZH), 3.58-3.68 (m, 20H), 3.72-3.74 (m, 2H), 3.84 (s,

328



WO 2024/026512 PCT/US2023/071380

3H), 3.99-4.01 (i, 2H), 6.57 (s, 1H), 6.68-6.70 {m, ZH}, 7.21-7.28 {m, 2H}, 7.54-7.64 {m,
2R}, 7.78 (5, 1H). 8.00 (5, 2H)

e NMR (400 MHz, CDCI3) § -62.002, -62.477, -75.430

LCMS method:

LOMS (EST+) r/z = 7861 (M+H} +, RT: 2.610 min.

5 95SAB 6min-220-254-ELSD

LC/MS ( The gradient was 5% B in 0.40 nuin and 5-93% B at 0.40-3.00 min, hold
on 95% B for 1.00 mun, and then 95-5% B mn 0.0lmin, the flow rate was 1.0 mL/min.
Mobile phase A was 0.037% Trifluorocacetic Acid in water, mobile phase B was G.018%
Triffuoroacetic Acid mn acetoniirie. The column used for chromatography was a Kinetex
C18 50%2.1 mm colunmmn (5 um particles). Detection methods are diode array {DAD) and
gvaporative light scatiering (ELSD) detection as well as positive electrospray ionization.

General procedure for preparation of Compound ASBCAR4 (NUCC-0226256) -

ET32240-1215.
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To a solution of R4 (24.62 mg, 74 11umol, 1.1 eq), ASBCANH: (30 mg, 67.37
pmol, 1eq), BIEA (2612 mg, 202,12 prool, 3521 ul, 3 eg) and HATU (28.18 mg, 74.11
wmal, 1.1 eg) in DMF {0.3mL) at 20°C. And the mixture reaction was heated at 80°C for 4
howrs. LOMS showed all starting materials consumed and desired product was generated.
The reaction muxture was purified by Prep-HPLC (TFA buffer, Phenomensx Luna C18
1507 30mm* Sunmymobile phase: [water{0 1% TFA)-ACN]BY%: 50%-80%,8mun} to give
ASBC4R4 {18 mg, 18.26 umol, 27.10% vield) as white solid.

'H NMR (400 MHz, CDCI3) 8 1.23-1.25 (m, 1H}, 1.33-1.36 (m, 2H), 1.53-1.57 (m,
28, 166-1.72 (m, 2H), 2.12-2.14 (m, 1H}, 2.75-2 87 (m, 4H), 3.39-3.41 {m, 2H), 3.57-
3.68 {m, 20H), 3.84 (s, 3H), 3.95-3.98 {m, 2H), 4.67 {5, 1H), 4.91-4.96 (m, 1H), 6.57 (s,
1H), 7.18-7.27 (m, 2H), 7.53-7.55 (m, 2H). 7.59-7.61 (m, 2H). 7.72-7.76 (m, 3H). 8.83 (s,
1H)

UF NMR (400 MHz, CDCI3) 8 -61.987, -62.605, -75.857

LCMS method:

3 953AB omin-220-254-FELSD

LC/MS { The gradient was 5% B i $.40 man and 5-95% B at 0.40-3.00 nun, hold
on 95% B for 1.00 min, and then 95-3% B in 0.0lpun, the flow rate was 1.8 mL/min.
Mobtiie phase A was 0.037% Trifluoroacetic Acid in water, mobile phase B was $.018%
Triftuoroacetic Acid in acetonutrile. The column used for chromatography was a Kinetex
CI8 30%2.1 oy column {5 urn particles). Detection methods are diode array (DAD) and
evaporative light scattering (FLSD) detection as well as positive electrospray ionization.

General procedure for preparation of Compound ASBCSR4 (NUCC-0226257) -

BT32240-1216.
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To a solution of ASBUSNH: (S0 mg, 63.60 umol, 1 eg), R4 {23.24 mg, 69.96 pmol,
LY egy, DIEA (24.66 mg, 190.79 pmol, 33.23 pl, 3 eg) and HATU (26,60 mg, 69.96
pumol, 1 legyin DMF (0.5mb) at 20°C. And the mixture reaction was heated at 0°C for 4
hours. LOCMS showed all starting materials consumed and desired product was generated.
The reaction mixture was purified by Prep-HPLC directly (TFA buffer, Phenomenex funa
C18 100%40mm ™5 unymobile phase: [waler{0. 1% TFA}ACNLBY%: 40%-72%, 8min) to
give ASBU3SR4 (36 mg, 32.71 umol, 51.44% vield} as white solid.

'H NMR (400 MHz, CDCI3) 8 1.26-1.27 (m, 1H), 1.33-1.36 (m, 2H), 1.53-1.57 (m,
2, 1.66-1.72 (m, 2H), 2.12-2.14 (m. 1H), 2.75-2.87 (m, 4H), 3.39-3.41 (m, 2F), 3.55-
3.65 (. 24H), 3.84 (s, 3H), 3.95-3.98 (m. 2H), 4.67 (5, 1H). 4.91-4.96 (nm, 1H), 6.57 (s,
1H), 7.18-7.27 (m. 2H), 7.53-7.55 (m, 2H), 7.59-7.61 (m, 2H), 7.72-7.76 (m, 3H), 8.85 (s,
iH)

9F NMR (400 MHz, CDCI3) § -61.991, -62.511, -75.785

LCMS method:
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LOMS (EST+): m/z= 1100 1(M+H) +, RT: 2.911 min.

3 95AB 6min-220-254-ELSD

LC/MS { The gradient was 3% B in 0.40 min and 5-95% B at $.40-3.00 min, hold
on 95% B for 1.00 min, and then 95-5% B in 0.0Imn, the flow rate was 1.0 mL/min.
Mobile phase A was 0.037% Trifluoroacetic Acid in waler, mobile phase B was ¢.018%
Trifluoreacetic Acid in acetonitrile. The coluron used for chromatography was a Kinetex
CI8 50%2.1 vum column (5 um particles). Detection methods are diode array (DAD) and
evaporative light scatiering (ELSD) detection as well as positive electrospray ionization

Synthesis of P2-2110-7

P2-2110-7

Synthetic Scheme 67
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Chemical Synthesis
LOMS methods:
Method 1. 50-100AB_6nun-220-254-FLSD
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LO/MS (The gradient was 50% B in 0.40 min and 50-100% B in 2.60 min, hold on
100% B in 1.00 min, and then 100-50% B i 0.0} min, the {Jow rate was 1.0 ml/oun
Mobiie phase A was 0.04% trifluorcacetic acid in water, mobile phase B was 0.02%
triftuoroacetic acid in acetonitrile. The column used for chromatography was a Kinetex
CI8 2. 1%50mm, Sum. Detection methods are diode array (DAD), and evaporative light
scattering detection (ELSD) MS mode was positive clectrospray iomzation. MS range
was 100-1600.

Method 2: 3-95AB Zmin

LO/MS (The column used for chromatography was a Kinetex EVQ C18 2.1*%30
mwn, 5 um. Detection methods are diode array (BAD). MS mode was posifive electrospray
ionization. MS range was 100-1000. Mobile phase A was 0.04% trifluorcacetic acid in
water, and mobile phase B was 0.02% triftuoroacetic acid in HPLC grade acetonitrile. The
gradient was 5-953% B in 1.50 min. 5% B in 0.01 min, 5-95% B {0.01-0.70 min), 95% B
{6.70-1.16 min), 95~ 3% B (1.16-1.50 min). The flow rate was 1.5 mi/man.

Method 3: 5-95CD 2min

LO/MS (The cohumn used for chromatography was Xbridge C18 2.1%50 mm, Sum.
Detection methods are diode array (DAD). MS mode was posilive electrospray iomzation.
MS range was 50-2000. Mobile phase A was 10 mM Ammonium bicarbonate in water,
and mobile phase B was HPLC grade acetonitrile. The gradient was 5-95% B in 1.50 nun.
3% B in 0.01 nun, 5-953% B (0.01-0.70 min}, 95% B (0.70-1.16 min), 95-3% B {1.16-1.50
min}. The fow rate was 1 SmL/min.

Experimentals for largest scale run:

General procedure for preparation of Compound 2-ET42365-532.

N HCOOE hd }
Lo BN N NG
? NN I
&
1 2

A mixture of Compound 1 {25 g, 16534 mmol, 2427 mL, 1 ¢g) in ethyi formate
{230.25 g, 3.11 mol, 250 mi., 18.80 eg) was stivred at 70°C for 12 hrs. LCMS showed the
starting material was consumed and a new peak with desired product Ms was detected.
The reaction was concentrated to give Compound 2 (27 g, vield 91.12%) as a vellow solid,

which was used to the next step directly without further purification.
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LOMS (BSI+): RT = 0.674 min, myv/z 180.2 (M+H)".

5-95CD 2oun: LEC/MS (The columon used for chromatography was Xbridge C18
2.1*30 mm, Sum Detection methods are diode array {DAD) MS mode was positive
glectrospray ionization. MS range was 50-2000. Mobile phase A was 10 mM Ammonium
bicarbonate 1n water, and mobile phase B was HPLC grade acetonitrile. The gradient was
5-23% B in 1.50 min. 5% B in 0.01 min, 3-95% B (0.01-0.70 min), 95% B (0.7¢0-1.16
miny, 95-3% B (1.16-1 .30 min). The flow rate was 1.53mbL/min.

General procedure for preparation of Compound 4-1742365-547.

The reactions were conducted in parollel bul combined for purification.

h i\i\ o \ﬁ\
i 0" TTan
o

2 4

To a solution of Compound 2 {9 g, 50.22 nmunol, 1 eq) m AcOH (100 mi.} was
added WBS (983 g, 5524 mmol, 1.1 eg), the reaction was stired at 30°C for 12 hrs.
LCMS showed the starting material was consumed and a new peak with desired product
Ms was detected. Addittonal two reactions were set up as described above and all three
combined for purification. The combined reaction muxture was concentrated to give a
residue, which was diluted with water (600 mL) and was extracted with ethyl acetate {3 =
450 mL}). The combined organic layers were washed with brine (600 mwl) and dried over
NaxSO« and concentrated to give Compound 4 (30 g, vield 69.43%} as a vellow oil, which
was used 1o the next step directly without further purification.

UH NMR (ET42363-347-P1A, 400 MHz, CHLOROFORM-d} § 2.71-2.86 {(m, 2H),
3.40-3.62 (m. 2H), 3.89 (s, 3H), 5.39-6.29 (m, 1H), 6.86 (d, J=8.38 Hz, 1H), 7.05-7.16 (m.
TH), 7.35-7 44 (m, 1H), 8.16 (s, 1H)

General procedure for preparation of Compound 5-ET42365-534.

AN ‘/’“\v;{f
[ i HCHO -
HONH S AL o e B2 - HO N
' o

To a solution of Compound 4 (7 g, 27.12 mmol, 1 eg) in toluene (7O mL) were

added HCHO (3.26 g, 108.48 mmol, 2.99 mi, 4 egyand TFA (12,37 ¢, 108,48 mmol, 8.03

336



WO 2024/026512 PCT/US2023/071380

mk, 4 eg), the reaction was stirred at 60°C for 12 hrs. LCMS showed the starting material
was consuned and a new peak with desired product Ms was detected. The reaction was
concentrated to give crude product, which was purified by reversed phase column
chromatography {Column: 330g Agela €18, Solvent for sampie dissolution about 3.8
gram of sample dissolved in 20 mL of DMF, Flow rate: 70 ml/min, Mobile phase: TFA,
Gradient B%: 20- 50% 25 mns; 530% 10 mans, Instrument: Biotage) to give Compound 8
{1 4 g vield 17 2%} as a white solid.

'H NMR (ET42365-354-P1A, 400 MHz, CHLOROFORM-d) & 2.73-2.89 {m, 2H).
3.61-3.82 (m, 2H), 3.8R {d, /=150 Hz, 3H}, 4 48-4.67 (m, 2H, 6.57-6.70 (m, 1H), 7.31-
7.38 (m, 1H), 8.19-8.29 (m, 1H}

-

General procedure for preparation of Compound 64-ET42365-367.

o=
Q

A

/

Pd{dppfiCia DCM,
Br EtOH/M,OfToluene
NasCOs, 80°C

To a solution of [4-chloro-3-(rifluoromethyliphenyliboronic acid (1.40 g, 6.22
mmol, 1.2 eg), Compound 5 (1.4 g, 5.18 mmol. 1 eg) and NaxCOz (1.37 g, 12.96 mmol,
2.5 egy in a mixture solution of toluene (50 mi}, EtOH (10 ml) and H20 (2 mL) was
added Pd{dppHiCh. CH2Cl {296.28 mg, 362.8 umol, 0.07 eg)} under nitrogen, the reaction
was stitred at 80°C for 12 hrs, LCMS showed the starting material was consumned aond a
new peak with desired product Ms was detected. The reaction was concenirated to give a
residue, which was diluted with water (R0 mL) and was extracted with ethvl acgtate (3 =
60 ml}. The combined organic layer were washed with bring (80 mlL) and dried over
NaxS0O: and concentrated to give the crude product. The crude product was purnified by
column chromatography on silica gel (eluted with petrolenm ether/THF = 5/1 10 1/2} to
give Compound GA (1.4 g, vield 65.75%} was obtained as ayellow solid,

'H NMR (ET42365-567-PLA, 400 MHz, CHLOROFORM-d) & 2.82-2.96 {m, 2H),
3.65-3.89 (m, SH), 4.56-4.78 (m, 2H), 6.69-6.79 (m, 1H), 703-7.10 (m, 1H), 7.49-7.55 (m
1H), 7.59-7.66 (m, 1H), 7.82 (s, 1H), 8.21-8.33 (m, 1H)

w
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General procedure for preparation of Compound 7-ET43587-750.

LY 7

To a solation of Compound 6A {1 g, 2.70 mmol, 1 eg) v EtOH (10 mL) was added
NaOH (324.53 yog. 8.11 mmol, 3 eg), the ruxture was stiveed at 80°C for 12 hrs. LCMS
showed the starting material was consumed and a new peak with desired product MS was
detected. The reaction mixture was filtered and concentrated under reduced pressure to
give Compound 7 {500 mg, vield 48.69%) as a brown oil, which was used to the next step
without further punification,

LOMS (ESI+): RT = 0,704 min, m/z 342.1 (M+H)".

5-95AB 2min: LC/MS (The column used for chromatography was a Kinetex EVO
CI8 Z.1%30 rom, 5 um. Detection methods are diode arrav (DAD). MS mode was positive
electrospray ionization. MS range was 100-1000. Mobile phase A was 0.04%
trifluoroacetic acid in water, and mobile phase B was 0.02% trifluoroacetic acid in HPLC
grade acetontirile. The gradient was 5-95% B in 1.50 min. 5% B i 0.01 min, 5-95% B
{0.01-0.70 mun), 95% B {0.70-1.16 mun}, 95- 5% B (1.16-1.50 min). The fow raie was 1.5
mi/min.

General procedure for preparation of Compound 8-ET43587-779.

To a solution of Compound 7 (300 mg, 1.10 mmol, 1 e¢, TFA) and 4-
chiorobenzaldehyde (616.82 mg, 4.39 mmol, 4 eg} in DCE (10 mL) was stirred at 40°C
for one bour, then NaBH(OQAc) (1.16 g, S.49 mmol, 5 eg) was added at 0°C. The mixture

was sirred ai 40°C for 11 hrs. LCMS showed all the starting malerial was consumed and a
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new peak with desired product MS was detected. The reaction mixture was diluted with
water (20 mL) and extracted with ethyl acetate (3 x 20 mlb}. The organic laver was
separated and the combined organic laver was washed with brine (2 = 20 mL), dried over
NaxS(h, filtered and concentrated under reduced pressure to give a residue, which was
purified by Prep-HPLC {columm: Phenomenex Luna 80%30 mm*3 um; mobile phase:
[water (TFA)-ACN] B%: 35%-70%., 8 nuns) to give Comapound 8 (280 mg, vield
54.73%} as a white solid.

UH NMR (ET43587-779-P1A, 400 MHz, METHANOL-ds} 8 3.19 {br {, /=5.83 Hz,
2H), 3.42-3.95 (m, 5D, 4.43-4 61 (m, 4H), 6.94 (s, 1H), 7.25 (g, 1H), 7.54-7 61 (m, 4H),
7.61-7.63 {m, 1H), 7.68-7.73 (m, 1H), 7.85 {d, /=1.88 Hz, 1H)

General procedure for preparation of Compound 9-ET43587-814.

2

The reactions were conducted in parallel but combined for purification.

C’\/\ [/\/\ G‘\/\. N
\\/)\\/N\/)W/\ \\/‘)\\/ N\/ : O
Py HO
/,/
\\r/*\
Ci Gl
& ]

A mixture of Compound 8 (140 wmg, 30022 umol, 1 eg) and
pynidinehydrochloride (2.8 g} was stirred at 1830°C for 6 hrs. LCMS showed all the
starting material was consumed and a new peak with desired product MS was detected.
Additional one reaction was set up as described above and both two combined for
purification. The reaction mixiure was diluted with water (30 mL) acidified by NaHCOs to
pH =7 and extracted with ethyl acetate (3 < 20 mL). The organic layer was separated and
the combined organic layer was washed with brine {2 x 20 mL), dried over NaxSQy4,
filtered and concentrated under reduced pressure to give a residue, which was purified by
chromatography on stlica gel {eluted with petroleam ether/sthyl acetate = 50/1 to 1/1) to
give Compound 9 (130 yug, vield 45.47%) as a yellow oil.

TH NMR (ET43587-814-pla, 400 MHz, CHLOROFORM-d) § 2.61-2.71 (m, 2H),
2.74-2.84 {m, 2ZH), 3.47-3.61 (m, 4H}, 6.46 (s, 1H), 6.93 (s, 1H), 7.21-7.28 {m, 4H), 7.44-
7.50 {m, 1FD), 7.52-7.57 (. 1), 7.75 (d, /=1 88 Hz, 1)

General procedure for preparation of Compound J0-ET43587-842.

PCT/US2023/071380
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To a solution of Compound ¢ (130 mg, 287.42 umol, 1 eg) and DMPA (87 25 mg,
R62.27 umol, 121.86 ul, 3 eg} in CHCEL (3 mL) was added NBS (51.16 mg, 287.42 pmol,
1 eq} at -530°C, the mixture was stitred at 20°C for 12 hrs. LCMS showed all the starting
material was consumed and a new peak with desired product MS was detected. The
reaction mixture was diluted with waler (2¢ mbL) and exiracted with DCM {20 mbL). The
organic laver was separated and the combined organic laver was washed with brine (2 x
20 ml), dred over NaxSO4, fillered and concentrated under reduced pressure to give a
residue, which was purified by chromatography on silica gel {eluted with petroleum
ether/ethyl acetate = 50/1 to 1/1} to give Compound 10 {110 mg, yield 68.45%) as a white
solid

"H NMR (ET43587-842-P1A, 400 MHz, CHLOROFORM-d) § 2.67-2.76 (1, 2H),
2.84-2.93 (m, 2FD), 3.64 (s, 2F1), 3.73 (s, 2H), 5.75 (s, 1FD), 7.04 (s, 1F1), 7.31-7.39 (m, 411},
7.55 (d, J=8.41 Hz. 1FD), 7.67 (dd, J=8 34, 1.95 Hz, 1H), 7.88 (d. /=188 Hz, 1H)

General procedure for preparation of P2-2110-7-FET42365-734.

The reactions were conducted in parallel but combined for purification.

£,

CF, /
< MY

N 4

HO‘B"’!L'N’ Ci\(/\i i//\Y/ § J\N\
1 | H i
o ¢ 3A(10eq) u\\/\l\N N
= TN R 0N
H
7

P

~,

CsF {15 eq), LICI {10 eq), )
{AtaPhos),PECH (0.1 8a), ; /1
Dioxane/ACNHL0 \ -

(20211, 50 V), 68°C, B h

CFs
a

3 P2-2110.7
To a solution of Compound 3 {10 mg, 18.83 umol, 1 2¢), Compound 3A (36.51 mg,
188.26 wmol, 10 eq} , LiCl (7.98 mg, 188.26 pmol, 3.&6 gL, 10 eg) and CsF (42.839 mg,
282.38 wmol, 1041 ul, 15 eq) in a mixture solution of CHCN (0.2 mL), H20 (0.1 mL)

and dioxane (0.2 wmbk) was added 4-ditert-butylphosphanyl-N,N-dimethyl-
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anthine;dichloropalladium (1.33 mg, 1.88 umol, 1.33 ul, 0.1 eg) under nitrogen, the
reaction was stirred at 68°C for 4 hrs. LOMS showed the starting material was consumed,
a new peak with desired product Ms was detected and more than 3 peaks. Additional six
reactions were set up as described above and all seven combined for purification. The
combined reaction was filtered and concentrated to give crude product, which was purified
by Prep-HPLC {(column: Phenomenex Luna 80*30mm*3um; mobile phase: {water (TFA)-
AUN]: B%: 35%-65%, 8 mins) to give P2-2110-7 (6 mg. vield 7.58%) as a yellow solid.

'H NMR (ET42365-734-PLA, 400 MHz, CHLOROFORM-d) 8 2.76-3.57 (m, 4H),
3.59-4.00 (m, SH), 417 (br d, 1288 Hz, 1H), 436 (br d, J=11.76 Hz, 1H}, 6.52 (br s,
1H), 7.25 (brs, 1H), 7.32 (br d, J=8.13 Hz, 2H), 743 {br d, J=8.13 Hz, 2H), 7.63 (s, 2H),
7.83 (s, 1H)

LOCMS (ESI+): RT = 2.576 min, m/z 587.0 (M+H)".

50-100AB_6min-220-254-ELSD: LC/MS {The gradient was 50% B in .40 min
and 50-100% B in 2.60 min, hold on 100% B in 1.00 mn, and then 100-50% B i 0.01
min, the flow rate was 1.0 mi/min. Mobile phase A was 0.04% trifluoroacetic acid in
water, mobile phase B was 0.02% trifluoroacetic acid in acetonitrile. The cohunn used for
chromatography was a Kinetex C18 2.1*S0mm, Sum. Detection methods are diode arrav
(DAD), and evaporative light scattering detection (ELSD). MS mode was positive
glectrospray tontzation. MS range was 100-1000.

Synthesis of P2-2110-10 (NUCC-0227173)

FFa
B
@J\O/&\TAQH '
ar” | & //’ ~
&
P2-2116-18

Scheme 68: Synthesis of P2-2110-10



WO 2024/026512 PCT/US2023/071380

aQ

S,

MOMCI 1B
H —_— H .,
KaCO;3 KOH, EtOH
HO OH HO OMOM
9 10
@ 0
L TosMHMNH, (1 eq)
—_—————
O O KoC Oq, dioxane, = |
0y
Cl HO OMON 1109C, 12 h cl HO” S OMOM
1 12
HO NBS HO
HN@BHA HOY S"oMoM ———— = HO™ " ™ OMOM
MeOH CHCly, -10-20°C Br
Cl Cl
134 14¢
HO . __OH
=
CF Ho |
3 .
o GA HO OMOM PPhs, DIAD
—_—=
PdidppfiC1 3 DCM c DCM
EtOH/H,0/Toluene coF
Na,CO4 3
Cl
15A

K5P Oy, (AtaPhos) FdCly,
Dioxane/ ACMN/H;O Cl

Cl

P2-2110-10

342



WO 2024/026512 PCT/US2023/071380

Chemical Synthesis

LCMS methods:

Method: 50-100AB 6min-220-234-ELSD

LC/MS (The gradient was 50% B in (.40 min and 50-100% B 1n 2.60 min, hold on
100% B 1 1.00 nun, and then 100-30% B m 0.01 nun, the flow rate was 1.0 mi/man.
Mobile phase A was .04% trifluoroacetic acid in water, mobile phase B was 0.02%
trifluoroacetic acid in acetonitrile. The column used for chromatography was a Kinetex
CI8 2.1*50mm, Sum. Detection methods are diede array {DAD), and evaporative light
scattering detection (ELSD). MS mode was posifive electrospray tonization. MS range
was 100-1000.

Experimentals for largest scale run:

General procedure for preparation of Compound 10-ETS51978-65.

o

o
MOMCH |
K,C04
T T HO™ S N oMOM

8 16

To a solution of Compound 9 {15 g, 108.60 mmol, 1 eg) and KoCOs (1951 g,
14118 mmol, 1.3 eg) in acetone {300 mL)} was added MOMCI {11.81 g 146.68 mmol,
11.14 ml, 1.35 eg). The reaction mixture was stirred at 20°C for 12 hrs, LOCMS showed
the starting matenal was consumed and a new peak with desired product MS was detected.
The reaction nuxture was diluwted with water (500 mL) and exiracted with ethyl acetate (3
x 360 mL). The organic laver was separated and the combined organic layer was washed
with bring (2 x 200 mL), dried over NaxS04, filtered and concentrated under reduced
pressure o give a residue. The crude product was purified by coluron chromatography on
silica gel (eluted with petroleum ethes/ tetrahydrofuran = 20/1 to 5/1) to give Compound
10 (13.6 g, yvield 68.74%) as a vellow solid.

'H NMR (ET51978-68-P1A, 400 MHz, CHLOROFORM-d) 6 3.49 (5, 3H), 5.23 (s,
2H), 6.58-6.71 (m, ZH) 746 (d, /=8.63 Hz. 1H), 975 (5. 1H}. 11.37 (s, 1H)}

General procedure jor preparation of Compound 11-ET51978-72.

The reactions were conducted in parallel bul combined for purification.

(¥
I
s
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10 14

To a solution of Compound 10 (6.8 g, 37.33 nunol, 1 g} and KOH (4.19 ¢, 74.65
mmof, 2 eg) in EiOH (135 mL) was added Compound 1B (5.77 g, 37.33 mmol, 485 mi, 1
eq}. The reaction mixture was stired at 60°C for 24 hrs. LCMS showed about 199 of
Compound 10 was remaining and a new peak with desired product MS was detected.
Additional one reaction was set up as described above and both two combined for
purification. The combined reaction muxture was diluted with water {100 mL}) and
extracted with ethyl acetate (3 x 100 mL). The organic laver was separated and the
combined organic layer was washed with brine {2 # 100 md.), dried over NaxSO., filtered
and concentrated under reduced pressure to give a residue. The crude product was purified
by chromatography on silica gel {eluted with petroleum ether/ tetrahydrofiwan = 50/1 o
2/1) to give Compownd 11 (15 g, vield 50 43%) as a vellow solid.

'H NMR (ET51978-72-P1B2, 400 MHz, DMSO-de) 8 3.38 (s, 3H), 5.20 (5. 2H),
6.56 {dd, J=8.72, 2.32 Hz, 1H), 6.61 (d, /=238 Hz, 1H), 7.59-7.64 {m, 2H)}, 7.73 (d.
JF=15.69 Hz, 1H), 7.82 (d, J=8.66 Hz, 1H), 8.00 (d, J=13.69 Hz, 11, 8.07-8.14 (m, 2H),
13,43 (s, 1H)

General procedure for preparation of Compound 12-ET51978-77.

o o}
P TosNHNH, {1 eg)
70 =~ Case
{ i K,00,, dioxane, P
ci HO™ " M OMOM 110°C, 12 h ol & HO™ X “OMOM
11 12

To a solation of Compound 11 (15 g, 47.06 mmol, 1 eg) and KoC0s (39.02 ¢,
28235 wmal, 6 2g) n dioxane {104 mL) was added 4-methylbenzenespl fonohvdraride
{8.76 g, 47.06 mmol, 1 eg) under nttrogen atmosphere. The reaction nuxture was stirred at
110°C for 12 hrs. LCMS showed starting material was consumed and a new peak with
product desired mass was detected. The reaction mixture was diluted with water (300 mL)

and extracted with ethy] acetate {3 x 100 mL). The organic laver was separated and the
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combined organic laver was washed with bring (2 x 100 mL), dried over NapSQy4, filterad
and concentrated under reduced pressure to give a residue. The crude product was purified
by chromatography on silica gel (eluted with petroleum ether/ tetrahydrofuran = 25/1 ©
8/1) to give Compound 12 {105 g, vield 59.13%) as a yellow solid.

IH NMR. (ET51978-77-P1A, 400 MHz DMSO-ds) & 2.78 (1, J=7.57 Hz, 2H),
3.19-3.26 €m, ZH), 3.35 (s, 3H), 5.08 (5, 2H), 638 (dd, J=8.19, 2.44 Hz, 1H), 6.50 (d,
J=2.38 Hz, 1H). 6.99 (d. J=8.38 Hz, 1H), 7.58 {d, J=8.63 Hz, 2H). 7.98 (d. ./=8.50 Hz,
2H), 9.45 (s, 1H)

General procedure for preparation of Compound 134-ETS51978-81.

12 134

To a solution of Compound 12 (1.5 2, 32.73 mmol, 1 eg) i a muxture solution of

n {200 b} and MeOH (200 mL) was added NaBHa (135 g, 35.68 mnol,
1.09 eg} in portions at 0°C. The reaction nmuxture was stirred at 20°C for 1 howr. LCMS
showed the starting material was consumed and a new peak with desired product MS was
detected. The reaction nuxiure was poured into saturated aqueous NHa{l solution (300
mL} at 0°C. The reaction nuxture was concentrated under reduced pressure at 40°C to
remove most of the methanol, and exiracted with ethyl acetate (2 » 200 mL}. The organic
tayver was separated and the combined orgamc fayer was washed with brine (2 « 200 mL),
dried over NaxSOu, filtered and concentrated under reduced pressure to give Compound
13A (9 g, vield 76.68%) as a vellow solid, which was used to the next step directly
without further purification.

IH NMR (ETS1978-81-P1A, 400 MHz, METHANOL-ds) & 1.88-2.00 (m, 2FD,
2.47-2.57 {m, 1H), 2.58-2.69 (o, 1H), 3.43 (5, 3H), 4.58 (1. J=6.63 Hz, 1H), 5.09 {5, 2H).
6.39-6.31 (m, 2H), 6.92 (d, J=8.25 Hz, 1H), 7.31 (5, 4H)

General procedure for preparation of Compound 14 -ET42365-657.

The reactions were conducted in parailel but combined for purification.
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To a solution of Compound 13A (3.5 g, 10.84 mmol, 1 eg) in CHCL (100 mL) was
added NBS (1.83 g, 10.30 mmol, 0.95 eg) in portions at 0°C, the reaction was stirred at
20°C for 12 hrs. LCMS showed the starting material was consumed and a new peak was
detected. Additional one reaction was set up as described above and combined for
puntfication. The combined reaction was diuted with water (100 mL) and was extracted
with DCM (2 x 100 mL}. The combined organic laver were washed with brine (150 mL)
and diied over NaxSOs and concentrated to give crude product. The crude product was
purified by silica gel chromatography (eluting with 0 to 10% THF in Petroleum ether) to
give Compound 14C (3.3 g, vield 40.18%} as yvellow oil.

H NMR (ET42365-657-P1A, 400 MHz, METHANOL-ds) § 1.91-2.01 {m, 2H),
2.57-2.67 (m, 1H), 2.67-2.78 (my, 1H). 3.47 (s, 3H), 4.59 (1, J=6.69 Hz, 1H), 5.18 (s, 2H).
6.63 (d, /=838 Hz, 1H), 6.97 {d, /=8.38 Hz, 1H), 7.28-7.38 {m, 4H)

General procedure for preparation of Compound 154-FT42365-667.

Pd{dppfiCla DCM,
BRI, Of Tolusng
NaQC‘OS

14¢ 168
To a solution of Compound 6A (4.19 g, 18.67 mmol, 3 eg}, Compound 14C (2.5 g,
6.22 mmol, 1 eg), Na:COs (2.64 g, 24.90 mmol, 4 eg) and Li{l] {2.64 g, 62.24 mmol, 1.27
ml., 10 eq) in a mixture solution of toluene (80 mL), EtOH (16 mbL) and H2O (4 mL) was
added Pd{dppDHCh CH:Ch (508.27 mg, 622.39 umol. 0.1 eg) under nitrogen, the reaction
was stirred at 82°C for 12 hrs. LCMS showed about 22% of the starting material was
remaining and a new peak with desired product Ms was detected. The reaction was filtered

and concentrated to give crude product. The crude product was punified by silica gel
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chromatography {(eluting with 10 to 25% ecthyl acetate in petroleum ether) to give
Compound 15A (1.1 g, yield 35.25%) as yellow oil.

"H NMR {ET42363-667-P1A,400 MHz, CHLOROFORM-4) § 1.91-2.01 (m, 1H),
2.01-2.12 (m, 1H), 2.26-2.41 {m, 1H), 2.69-2.79 (m, 1H), 2.90 (ddd, /=14.49, 10.04, 6.34
He, 1H), 3.35 (s, 3H), 4.66 {dd, J=0.91, 3.76 Hz, 1H), 5.07 {5, 2H), 6.61 {br¢, 1}, 6.75 (4,
J=8.53 He, 1H), 7.09 (d, /=8.41 Hz, 1H), 7.27-7.35 (m, 4H), 7.51-7.56 {m, 1H}, 7.56-7.61
(m, 1H), 7.77 (d, J=1.76 Hz, 1H)

General procedure for preparation of i8-KT42365-6536.

cd N
ool ol
/ﬁ/j HO™ N N OMOM e o/ﬁ/ OMOM
o '

: PPhs, DIAD J]\
e ——.D?:‘M-% o1 \;/// r{/\éé
\i CF, ﬁ/\css
ol ¢i
154 18

To a solutton of Compound 154 (0.6 g, 1.20 mmol, 1 eg) and PPhs (627.83 mg,
2.39 mmol, 2 eg) in DCM (12 mL} was added DIAD (484.02 mg, 2.39 nunol, 465.40 uk,
2 eq} dropwise at 0°C, the reaction was stirred at 25°C for 12 hrs. LCMS showed the
starting material was consumed and a new peak with desired product Ms was detected.
The reaction was diluted with water {30 b} and was extracted with ethyl acetate (3 x 15
ml.). The combined organic layer were washed with brine (20 mL) and dried over NaxSO4
and concentrated to give crude product. The crude product was purified by silica gel
chromatography {eluting with ¢ to 13% THF in petroleum ether) to give Compound 18
(1.4 g, yield 69.15%}) as a white solid.

UH NMR (BT42365-696-P1A, 400 MHz, CHLOROFORM-d) & 1.90-2.07 (m, 1H),
2.25 (br d, J=13.51 Hz, 1H), 2.76-2.89 (m, 1H), 2.93-3.10 (m. 1H). 3.36 (s. 3H), 5.00 (br d,
J=9.88 Hz, 1H), 5.07 (s, ZH), 6.30 {(br d, /=838 Hz, 1H), 708 (br 4, =838 Hz, 1H), 7.18
{br d. /=R.00 Hz, 2H), 730 (br d, J=8.13 Hz, 2H), 7.44-7.59 (m, 2H), 7.82 (s, I1H)

General procedure for preparation of 19-ET42365-701.

e
i
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N{n~Bu}y.Bry
CHAClAMeOH

18 k1

To a solution of Compound 18 (0.4 g, 827.63 prool, 1 eq) in DCM {5 mL) and
MeOH (2.5 mbL) was added BLAH:tetrabutylammonium (399.06 mg, 827.63 umol. 1 eq)
at 0°C, the reaction stirred at 30°C for 12 hrs. LCMS showed the starting material was
consumed and a new peak with desired product Ms was detected. The reaction was
concentrated to give crude product. The crude product was puriied by silica gel
chromatography {eluting with 0 to 15% THF in petroleum ether) to give Compound 19
{0.25 g, vield 58.3%) as a yellow solid.

'H NMR (ET42363-701-P1A, 400 MHz, CHLOROFORM-d} § 1.91-2.05 (1o, 1H),
2.19-2.30 (m, 1H), 2.74-2.84 {m, 1H), 2.91-3.03 (m, 1H)}, 5.00 (dd, J=10.04, 2.26 Hr, 1H),
5.44 (s, 1H), 7.17 (d, J=8.53 Hz, 2H), 7.26 (s, 1H), 7.28-7.33 (m, 2H), 7.49-7.53 (m, 1H},
7.54-7.58 (m, 1H}, 7.83 (d, J=1.63 Hz, 1H)

General procedure for preparation of P2-2110-16-ET42365-708.

The reactions were conducted in parallel but combined for purification.

F3
OF 3 {
! ~

S I
”°~gf£\m' N
v b osa §
> & o} OH

CsF, LiCH, {A-taPhos),PdCly, g
Dioxana/AGN/H,0 o

19 P2-2110-10
To a solutton of Compound 19 {40 mg, 77.20 pmol, 1 eq), Compound 8A {10479
mg, 540.38 umol, 7 eqp, CsF (105.54 mg, 694.78 pmol, 2562 pb. 9 eq) and LiCl {(29.45
mg, 694 .78 umol, 14.23 ul, 9 eq) in a mixture solution of dioxane (0.8 mL} , CHCN (0.8
ml) and H:0 (04 wmb) was added 4-ditert-butylphosphanyl-N N-dimethyl-

aniline;dichloro ~palladium (547 mg, 7.72 pmol, 547 ul, 0.1 eq) under mtrogen, the
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reaction was stirred at 70°C for 8 hrs. LCMS showed about the starting material was
consumed aud a new peak with destred product Ms was detected. Additional three
reactions were set up as described above and combined for purification. The combined
reaction filtered and concentrated to give crude product. The crude product was purified
by Prep-HPLC {colummn: Phenomenex Luna 80%30mm™3um; mobile phase. {water (TFA)-
ACNE; B%: 75%-85%, 8 nung) to give P2-2110-10 (87 .8 mg, vield 47.78%;) as off-whte
solid.

'H NMR (ET42365-705-PLA, 400 MHz, CHLOROFORM-d)} 8 1.96-2.10 (m, 1H),
2.24-2.35 (m, 1TH), 284 (dt, J=16.09, 419 Hz, 1H), 2.94-3 08 (m, 1F1), 3.88 (s, 3H), 4.97
{brs, 1H), 5.07 (dd, J=10.10, 2.07 Hz, 1H), 6.58 (s, 1H). 7.03 (s, 1H), 7.18 (d, J=8.4] Hz.
2H), 7.32¢d, J=8.41 Hz, 2H), 7.54-7.63 (m, 2H), 7.84 (d, J=1 51 Hz, 1H)

LCMS (ESI+): RT = 2.576 min, m/z 587.0 (M+H)".

50-100AB_6min-220-254-ELSD: LC/MS {The gradient was 50% B in 0.40 min
and 50-100% B in 2.60 min, hold on 100% B in 1.00 mn, and then 100-50% B i 0.01
min, the flow rate was 1.0 mi/min. Mobile phase A was 0.04% trifluoroacetic acid in
waler, mobile phase B was 0.02% trifluoroacetic acid in acetonitrile. The cohunn used for
chromatography was a Kinetex C1¥ 2.1*50rom, Sum. Detection methods are diode array
(DAD), and evaporative light scattering detection (ELSD). MS mode was positive
glectrospray tontzation. MS range was 100-1000.

Synthesis of P2-2112-2 (NUCC-0227174)

p2-2418-2

Scheme 69: Synthesis of P2-2112-2

348



WO 2024/026512 PCT/US2023/071380
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Scheme 70: Synthesis of Compound 13
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Chemical Synthesis

LCMS methods:

Method 1. NEG30_100CD 6nun-220-254-ELSD

LC/MS (The gradient was 50% B in 0.40 min and 50-100% B at 0.40-3 .40 min,
hold on 100% B for 0.45 min, and then 100-50% B in 0.01 min, the flow rate was 0.3
mi/nun, Mobile phase A was HaO+10mM NHHCO;, mobile phase B was Acetonitrile.
The column used for chromatography was a Xbridge €18 2.1%50 mm column (Sum
particles}. Detection methods are diode array {BAD) and evaporative light secatiering
{ELSD) detection. MS mode was negative electrospray fonization. MS range was 100-
1000,

Method 2. NEG50-100CD 2nun

LO/MS (The columm used for chromatography was Xbridge C18 2.1%50mm, 5 um.
Dstection methods are diode array {DAD). MS mode was negative elecirospray onization.
MS range was 30-2000. Mobile phase A was 10 mM ammonium bicarbonate in water, and
mobile phase B was HPLC grade acetonitrile. The gradient was 50-100% B in 1.50
min 50% B in 0.01 min, 58-100% B {0.01-0.80 min} with a hold at 100% B for .40 min,
100-S0% B {1.20-1.21 oun) with a hold at 30% B for 0.29 min. The flow rate was
1.5mb/mim.

Experimentals for largest scale run:

General procedure for preparation of Compound 3-ET51978-56.

L
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HO. _OH
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N CFy
S i Ol \"/ O
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c OH Pd{dppfCia CHCls, /\\/L
Br Na,COs, N -
toluene/EIOHMH,O i 3
Gl
§ 3

To a solution of Compound | {10 g, 4820 mmol, 1 eg), Compound 2 (119 g,
53.02 mumol, 1.1 eg)y and NaxCOs (10.22 g, 96.40 mmol, 2 2¢) in a mixture solution of
toluene (300 mL}, EOH (60 mL) and H20 (15mL) was added Pd(dpphH)Ch.CH:Ch (1.18 g,
1.45 mamol, 0.03 eg) under nifrogen. The reaction mixture was stirred at 85°C for 12 hus,
LCMS showed about 18% of Compound 1 was remaiming and a new peak with desired
product MS was detected. The reaction muxture was filtered and concentrated under
reduced pressure to give a residue. The residue was diluted with water (300 mL) and
extracted with ethyl acetate (3 x 200 mL). The organic layer was separated and the
combined organic layer was washed with brine {2 # 200 mb). dried over NaxSOq, filtered
and concentrated under reduced pressure to give aresidue. The crude product was purified
by chromatography on silica gel (sluted with petroleum ether/ethyl acetate = 25/1 to 5/1)
to give Compound 3 (9 g, vield 48.64%) as a white solid.

H NMR (FT51978-56-P1A, 400 MHz, CHLOROFORM-d) 8 4.79 (s, 1H), 6.90
{br dd, /=822, 0.94 Hz, 1H), 7.11 (dd, /=8.09, 0.94 Hz, 1H), 7.20-7.24 {m, 1H)}, 7.50 (dd,
F=822,1.57 Hz, 1H), 7.66 (d, J=8.16 Hz, 1H), 7.71 (4, J=1.51 Hz, 1H)

General procedure for preparation of Compound 4-ET51978-62

Br i\i
£

NBS ol OH
B d
AcOH | =
FeE,
i
3 4

To a solution of Compound 3 {5 g, 16.28 mmol, | e¢g)in AcOH (100 mL) was

added NBS (2.90 o 16 28 mmol, 1 eg) in portions at 0°C. The reaction mixture was added
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at 25°C for 2 days. LUMS showed about 12% of Compound 3 was remaining and 31% of
product with desired MS was detected. The reaction ruixture was filtered and coucentrated
under reduced pressure o give a crude product, which was purified by reversed phase
flash {Column: 120g Agela C18, Solvent for sample dissolution about 3 grams of sample
dissotved in 30 mL of DMF, Flow rate: S0 mi/min, Mobile phase: TFA, Gradient B%: 50-
80% 20 ming; 80% S muns, Instrument: Biotage) to give Compound 4 (1.3 g, vield
18.62%) as a vellow solid.

'H NMR (ETS1978-62-P1A, 400 MHz, CHLOROFORM-d) § 6.85 (d, J=8.88 Hz,
1), 7.44-7 47 (m, 1H), 7.57 (4, /=R 7S Hz, 1H), 7.67-7.70 (m, 2H)

General procedure for preparation of Compound 11-ET423635-643.

Br\f/\\\s
P G;/'\//(i\osm
DM T \i
N er,
l
3 19

To a sohition of Compound 4 (1 g, 2.59 mmol, 1 eg) and DIPEA (1.00 g, 7.77
mmol, 1.35 k., 3 eg) in DCM (30 k) was added SEMCI (647 89 mg, 3.89 mmol, 1.5
egy dropwise at 0°C, the reaction was stirred at 20°C for 12 hrs. LCMS showed the
starting material was consumed and a new peak was detected The reaction was dilated
with water {50 mL) and was extracted with DCM {2 x 30 mL). The combined organic
laver were washed with brine (50 mL) and dried over Na:SOs and concentrated to give
crude product. The crude product was purified by Prep-HPLC {column: Waters Xbridge
Prep OBD €18 156*40mm* 10um; mobile phase: [water (NH{HCO:)-ACN]; B%: 85%-
059, 8 mins} to give Compound 11 {0.8 g, vield 59.81%]) as a colorless oil.

H NMR (ET42365-643-P183, 400 MHz, CHLOROFORM-d) § -0.02 (s, 9H),
0.88 (dd. J=8.66, 8.03 Hz, 2H). 3.50-3.64 (m. 2H), 5.11 {5, 2H). 7.07 (d, /=9.03 Hz, 1H),
7.37 (dd. J=8.22, 1.82 Hz, 1H), 7.55-7.66 (m, 3H)

General procedure for preparation of Compound 14-FET42363-680,

[¥¥]
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{IR{dF{CFyJppylo{bpy}IFFs, NapxCOy,
NIiCl, glyme, dibbpy, DMA (40 V),
34 W blue, 12 hrs

To a solution of Compound 11 (0.5 g, 968.52 umel, 1 2¢) and Compound 13
(481.31 mg, 1.94 mmol, 2 eg) in DMA (8 mL} were added Na:COs (307.96 mg, 2.91
mmol, 3 eg), bis3,5-difluoro-2-5-{trifluoromethy }-2-pynidvliphenyiirdium{1+);2-(2-
pyvrdyDpyridine:hexafluorophosphate (48.90 mg, 48.43 pmol, 0.05 eg), 4-tert-butyi-2-(4-
tertbutyl-2-pyridyly -pvridine (2599 mg, 96.85 umol, 0.1 eg) and dichloronickel;1,2-
dimethoxyethane (21.28 mg, 96.85 umol, 0.1 eg). The mixture was adjacent to a blue LED
{34 W} and stirred at 25°C for 20 hrs. HPLC showed about 5% of the starting material was
remaining and a new peak was detected. The reaction was diluted with water (30 ml) and
was extracted with ethyl acetate (3 x 15 mL). The combined organic layer were washed
with brine (20 mL) and dried over Na2504 and concentrated to give crude product. The
crude product was purified by silica gel chromatography (eluting with 0 to 10% ethyl
acetate in petroleun ether) to give Compound 14 (250 rug, vield 44.66%) as colotless ol

'H NMR (ET42365-680-P1A, 400 MHz, CHLOROFORM-d) § -0.02 (s, 9H), 0.88
(dd, J=8.85, 7.84 Hz, 2H), 3.51-3.66 (m. 2H), 5.13 {(d, J=5.90 Hz, 41, 6.91-6.97 (m, 2H),
718 {d, J=8.66 Hz, 1H), 7.26 (s, 1H), 7.27-7.29 (m, 1H). 7.41 (dd. /=822, 195 He, [T,
1 ¢d, J=8.66 Hz, 1H), 7.58 (d, /=8.28 Hz, 1H). 7.63 (d,./=1.76 Hz, 1H)

General procedure for preparation of 154-FT42365-693.

Ci\fj\ Ci 2 [
0,/\\/»’\\: N

N N{n-Bu), Br,

4

N CHCLMeOH
0-40°C, 12 b
L
CF,
cl
14 158
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To a solution of Compound 14 (200 mg, 346.07 umol, 1 eg) in BDCM (8 mL} and
MeOH (2.5 mL) was added BLAH tetrabutylammonium (166.86 mg, 340.07 umol, 1 eg)
at 0°C, the reaction was stirred at 40°C for 12 hrs. LCMS showed the starting material was
consumed and a new peak with desired product Ms was detected. The reaction was
concentrated to give a residue. The crude product was pusified by Prep-TLC (petroleum
cther/ethyl acetate = 5/1) to give Compound 15A {120 mg, vield 65.85%) as a colorless oil.

LOMS (ESEF): RT = 0.910 min, vz 524.8 (M-HY"

NEGSO-100CD 2min: LO/MS (The column used for chromatography was Xbridge
C18 2 1*50mm, S um. Detection methods are diode array (DAD) MS mode was negative
electrospray wnization. M8 range was 50-2000. Mobile phase A was 10 mM aromonium
bicarbonate in water, and mobile phase B was HPLC grade acetomtrile. The gradient was
5¢-100% B in 1.50 min 50% B in 0.01 min, 30-1060% B {0.01-0.80 min} with a hold at
100% B for 0.40 min, 100-50% B (1.20-1.21 min) with a hold at 56% B for 0.29 min. The
flow rate was 1.5ml./moin.

General procedure for preparation of P2-2112-2-ET42365-70¢.

The reactions were conducied in parallel but combined for purification.

CFa
Ho\B,ﬁ,iﬁN
on

KaPQy, (A-taPhos)PdCl,,
CHaxana/ACNH0

154 P2-2912-2

To a solution of Compound 15A (30 mg, 56.97 umol, 1 eq}. [2-methyvl-3-(trifluoro
ethyDpyrazol-3-viiboronic acid (55.24 mpg, 284.87 umol, 5 eg), CsF (60.58 mg, 398.82
wmol, 1470 uL, 7 eg) and LiCC1 {1691 mg, 398.82 wmol, 8.17 uL, 7 eg} in a mixture
solution of dioxane (0.6 mL}), CH3CN (0.6 mL) and H20 (0.3 ml) was added 4-ditert-
butviphosphanvl -N N-dimethyl-aniline;dichloropalladiom (4.03 mg, 5.70 pmol, 4.03 uL,
0.1 eq) under nitrogen, the reaction was stirred at 68°C for 10 hrs. LCMS showed the

starting material was consumed, a new peak with desired product Ms was detected and
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more than 5 small peaks. Additional three reactions were set up as described above and all
four combined for purification. The combined reaction mixture was filtered and
concentrated to give crude product. The crude product was purified by Pre-HPLC
{cohummn: Phenomenex Luna 80*30mm™3um; mobile phase: {water (TFA) - ACNI B%:
70%-100%, 8 mins} to give P2-2112-2 {29.1 mg, vield 21 43%) as off-whits sohd.

IH NMR (ET42365-706-P1 A, 400 MHz, CHLOROFORM-d) 8 3.83 (s, 3H), 5.08
(br s, 1H), 5.14 (s, ZH), 6.63 (s, 1H), 6.91-6.98 {m, 2H), 7.29 (d. J=9.03 Hz, 2H), 7.49-
7.55 {m, 2H), 7.69-7.76 {m, ZH}

LOMS (EST+) RT = 2.879 min, m/z 593.0, 5950 (M-HY. (M+2-HY

NEGSO_100CD_6min-220-254-ELSD: LC/MS (The gradient was 50% B in 0.40
man and 50-100% B at 0 40-3.40 min, hold on 100% B for 0.45 min, and then 100-50% B
i 0.01 min, the flow rate was 0.8 mi/min. Mobile phase A was HaO+10mM NHHCO;3,
maobile phase B was Acetontirile. The column used for chromatography was a Xbridge
CI8 2.1*50 rom colunm (Sum particles). Detection methods are diode array (DAD) and
evaporative light scattering (ELSD) detection. M5 mode was negative electrospray
tonization. MS range was 100-1000.

Synthesis of NUCC0227247
o i
Sy

f\g‘ Fe (7 eq), NH,C (10 eq)
- oH

HE “eH Qo
o

/\W/NOE & 9 (1389 |
’ﬂ\\?// <

Da

£ C8s005 (2 e0), IMSO (40 V), MeQHH,0=1/1 (40 V),
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CE\\//.\ PN Br CFy I.CFs
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AN E 8 {25 eq, NP ’/\“/}\OH
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ct 8% \f\ora
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7 P2-2203-1

NUCC-6227247
For 'H NMR of NUCC-0227247 (e, P2-2203-1), see Figure 9. LOMS daia not
shown.

Synthesis of NUCC-0227245 and NUCLC-0227246

{CF,‘
Ci Br Y
U 4 | Ho A C
. o P
o OH e (2.5 eq)
/j[\ KOy (2 eq), (A-taPhos)dCl, (0.1 ag),
SR Dioxane/AGNHO(Z/ 201, 25 V), 85°C, 12 his
39%
Ct
1 z
CF, o, FF
~, ¥ ‘“\\
. cl Cs
NCS (1 &G} m ,\‘ //"\
AcCH (30 V)
E\.
e,
o
P2-2203-2 P2-2203-24
NUCC-0227248 NUCC-0227246
4% 37%

For 'H NMR of NUCC-0227245 (ie, P2-2203-2), see Figure 10. LCMS data not
shown.
For 'H NMR of NUCC-0227246 (e, P2-2203-24), see Figure 11 LCMS data not

shown.

Synthesis of NUCC-0227244
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For U NMR of NUC{C-0227244 (i.e, P2-2112-3), see Figure 12, LCMS data not

shown.

Table 1

Molecule Name | Structure
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Table 2. Biological data of selected compounds. For IC50 deternunation, PC3 and PC12
cells were treated with increasing concentrations of the indicated compounds for 72 hrs

and cell viability assessed using CellTitreGlo Assay (Promega). For MYC and ATF4

400



WO 2024/026512 PCT/US2023/071380

protein level determination, PC3 cells were treated with the indicated compounds for 24hr
sand cell lysates processed for western blot with MYC and ATF4 antibodies using Actin
as a conrirol. Quantification analyses were performed by Biorad ChemiDoc Imager and

Bio-Rad Image Lab software.

PC3ICS0 | PCIZ Relative Relative ATF4
(uM) IC50 MYC protein ai 10uM
{(uM) protein at {fold change,
FOuM (%, PC3 24hy)
Molecule Name PC3 240
NUCC-0227066 8.53 84.2 3.9
MNUCC-0227065 0.74 38 354 13.4
NUCC-0227064 0¢.399 8.273 42.04 12.66
NUCLC-0227063 0.983 5.018 37.17 12.36
NUCC-0227062 0.964 2313 40.7 15
NUCC-0227038 1.615 15.29 34.45 151
NUCC-0227037 0.96 11.06 33.59 15.07
NUCC-0226915 142 10.49 86.9 .95
NUCC-0226914 1.013 3.3 48.5 14.1
MNUCC-0226661
NUCC-0226660 > 50 922 94.4 2.5
NUCC-0226659 96.3 1.5
MNUCC-0226658
NUCC-0226657 7.51 56.6 7
MNUCC-0226656 103 1.5
NUCC-0226652 4.42 16.6 72.3 52
NUCC-0226606 2.23 16.65 382439 9.7+1.2
NUCC-0226605 1 10.46 347432 10.341.5
NUCC-0226604
NUCC-0226603
NUCC-0226597
NUCC-0226596
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NUCC-0226395 | 0.74 403 [0 63
NUCC-0226574 | 3.59 437 12
NUCC-0226566 | 3.68 437 10.3
NUCC-0226548 | N/A 195 47
NUCC-0226345 | 2.2 108|193 a7
NUCC-0226530 | 12 9.4 355 3.0
NUCC-0226529 | 3.1 194|413 2.4
NUCC-0226528 | 4.3 305|198 2.0
NUCC-0226527 | 6.2 508 )
NUCC-0226320 | 127 67.5 L
NUCC-0226504 | 7.3 328 52
NUCC-0226503 128.6 30
NUCC-0226302 | 141 1216 1.4
NUCC-0226501 | 4.6 394 93
NUCC-0226500 | 1.6 86 724 7
NUCC-0226499 | 2.4 135|373 17.1
NUCC-0226498 | 40.9 678 48
NUCC-0226497 | 248 93.0 59
NUCC-0226496 | 8.3 254 163
NUCC-0226495 | 3.8 597 156 e
NUCC-0226438 |53 523 3.7
NUCC-0226437 | 5.4 507 9.0
NUCC-0226436 | 3.4 303 11.8
NUCC-0226435 | 5.4 474 47
NUCC-0226434 | 4.3 200 94
NUCC-0226433 | 4.0 35.0 10.6
NUCC-0226410

NUCC-0226305 | 8.4 524 79
NUCC-0226304 1693 36
NUCC-0226303 | 109 240 16
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MNUCC-0226302 N/A 79.4 2.0
NUCC-0226301 1.1 38 48.5 32
NUCC-0226299 3.8 it.3 42.1 54
NUCC-0226293 4.7 i8.4 3.6
NUCC-0226292 101 aS.1 1.1
MNUCC-0226291 4.0 140 34.6 1.8
NUCC-0226250 5.1 27.4 2.9
NUCL-0226289 7. 119.6 7.0
NUCC-0226288 6.0 542 6.6
NUCC-0226280 45.2 10.3
MNUCC-0226279 85.1 2.1
NUCC-0226278

NUCC-0226277 97.6 1.6
MNUCC-0226276 70.0 0.4
NUCC-0226268 529 5.4
NUCC-0226267 4.6 46.4 8.0
NUCC-0226266 21.8 17
NUCC-0226265 1154 2.2
MNUCC-0226264 102.5 1.3
NUCC-0226263 113.0 0.7
NUC{C-0226262 35 6.9 163.6 3.6
NUCC-0226261 931 4.4
NUCC-0226260 41.5 4.6
NUCC-0226259 32.0 33
NUCC-0226258 56.4 58
NUCC-0226257 161 75.3 4.7
MNUCC-0226256 19.7 77.1 3.4
NUCC-0226255 &.0 71.3 2.9
NUCC-0226254 12.8 77.4 2.9
NUCC-0226231 8.5 33.6 14.3
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NUCC-0226230 | N/A 1050 )
NUCC0226229 | 156 564 64
NUCC-0226228 | 6.0 381 pEY
NUCC-0226227 | 223 016 102
NUCco26226 | ! #to 106
NUCC-0226225 | 2.1 T Ty 53
NUCC0226224 | 101 842 81
NUCC-0226223 | 186 915 55
NUCC-0226221 859

NUCC-0226220 50}

NUCC-0226215 506

NUCC-0227169 | 3.28 so1 | 4178 1457
NUCC-0227173 |47 aia a2 9
NUCC-0227174

NUCC0202416 | 471 foactive | 35.0 53
NUCC-0227244 | 057 455|395 228
NUCC-0227245 | 0.49 381 | 371810 | 203437
NUCE-0227246 | 091 ST [373 733
NUCC 0227247114 AV EY 153

MY CIoT5 29505 |16

The structure of "MY{1975" is shown below:
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Table 3. Biological data of selected compounds. Male FVB/N mice were inoculated
with | mulhion MycCaP:Pien-KO cells subcutaneously 1n therr flanks, Quee tumors are
established (~200num3), mice were treated with the indicated compounds at 100mk/kg/d
p.o. and tumor volume measured using calipers. Tumor growth inhibition (TGEH was
determined afier 14d. Toxicity was assessed as -, 0-53% weight loss; +, 5-15% weight loss;
++, 15-20% weight logs; +++, >20% weight loss or death. PK: Plasma levels of
compounds were determined after 1mg/kg dosing PO in female BALB/C mice. 1, T1/2

~4-6hr; 2, T1/2 8-12h; 3, T1/2 >20hr.

PK Efficacy MyeCaP;Pten-ko | Toxicity

Relative to 975 (TGI @ 100mg/ke/d po a
Lid AR 1 gIRZA D ) (\(1{> }Ooiﬂg/kg/d

MYCi975 i 50 -

NUCC-0226545 | &

NUCC-0226605 | 2 90 REE
MNUCC-0226606 | 3 75 -
NUCC-0227037 | 3 80 ot
NUCC-0202416 | 3

NUCC-0227244

+
4

NUCC-0227245

N

MNUCC-0227246 1 2

NUCC-0227247

o)

Table 4. Plasma Pharmacokinetic parameters 4 compounds after PO (I mgke)
administration to Female US7TBL/6 mice for compound NUCC-02265845, Plasma levels

i

of compounds were determined after Trmog/kg dosing PO nr fomale BALB/C woice.

Compound T range™ | Tin T Crna AUCos
{hy 4y {h) {(ng/mL} | (ng-h/mb}

NUCC- 8-24 426 4 464 4423

0200975

NUCC- 8-24 430 4 472 4761

414
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0226545
AUCo AUMCo- AUMCop MRTrr
{ng'h/mL} | (W*h*ng/mb) | (Wh¥ngml) | ()
NUCC- 34444 7.82
0200975
NUCC- 36107 7.57
0226545

For PK study of NUC{-0226545 by P.O., see Figure 2.

Table 5. Plasma Pharmacokinetic parameters 4 compeounds after PO (1 mg/kg)

adminisiration to Female CSTBL/6 mice for compeounds NUCC-O226688 and NUCT-

226606, Plasma levels of compounds were determined aller Img/kg dosing PO in female

BALB/C mice.
Compound | Tz range* | Tin Tiax Crrax AUCo¢
{(h) (h) (h) {ng/mL} | (ng-h/ml)
NUCC- 8-24 416 6 439 5646
(200975
NUCC- 8 274 4829
0226605
NUCC- 12 841 15194
0226606
AUCo AUMCu-¢ AUMCq- MRTinr
(ng h/ml.} {h*h*ng/mL} {h*h*ng/mL) {h)
NUCC- 5834 48358 53976 9.25
0260975
NUCC- 49995
(3226605
NUCC- 177148
0226606
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For PK studies of NUCC-0226608 and NUCC-0226606 by P.O, see Figures 3 and

4.

Table 6. Plasma Pharmacokinetic parameters 4 compounds after PO (I mygkg)

administration to Female C87BL/6 mice for compoumds NUCC-0227637 and NUCC-

202416, Plasma levels of compounds were determined after Tmg/kg dosing PO in formale

BALB/C nuce.

Compound | T range™ | T Tax Cinax AUCos
{h} (h) (h) (ng/mL) | (ng-h/ml)
NUCC- 8-48 R.77 4 206 2556
0200975
NUCC- 8-48 10.7 4 202 4002
0227037
NUCC- 8 244 5763
0202416
AUCo AUMCo- AUMCo- MRTivr
{ng-h/mL} (h*h*ng/mb) h*h*ng/mL) {hy
NUCC- 2620 23023 26881 163
(200975
NUCC- 4205 5353¢ 66373 158
227037
NUCC- 88636
0202416

For PK studies of NUCC-0227037 and NUCC-0202416 by P.O., see Figures 5 and

6.

Table 7. Tumor Growth Inhibition data. Male FVB/N mice were inoculated with 1

million MycCaP:Pten-KO cells subcutaneously in their flanks. Once tumors are

established {~200mm3), mice were treated with the indicated compounds at 100mk/kg/d

416
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p.o. and tumor volume measured using calipers. Tumor

determined after 144,

PCT/US2023/071380

growth inhibition (TG} was

Compound Dosage TGl
NUCC-0200975 (MYCi 975) | 100 mg'kg p.o, QD 54.01%

NUCC-0226605 (MYCi 603)

100 og/kg po., QD

92.51%

30 mg/kg po, QD

65.67%

O mg/kepo, QD

56.29%

NUCC-0226606 (MY Cr 606)

100 mg/kg p.o., QD

74.6%

30 mg/ke po., QD 56.4%

160 mg/kg p.o., QD 43.1%
NUCC-0227037 (MYC1 7037y | 100 mg/kg poo., QD &1.48%

30 mg/kg po., QD 57.24%

1¢ mg/kg po., QD

43.99%

For MyC-CaP PTEN KO/FVE Allograft data for compounds NUCC-0200973,
NUCC-0226605, NUCC-0226606, and NUCC-0227037, see Figures 7TA-7E and 8A-RE.
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CLAIMS
We claim:
1. A compound having a formula [
R4
Rﬁ
FARS
A
8 = Q
RE(O)r Z2AN
3 4 W
R N
s Y
R’ {
wherein
Wis CR¥or N;
Y is CH or N,
Qis CR2or N;
7 is CALD OO A IR or N;
R} is hydrogen, halc, alkyl. arvl, benzyl, hetercarvl, cvcloalkyl, alkoxy, or

cycloheteroalkyl, wherein R} is optionally substituted at one or more positions

with one or more of alkyvl, alkoxy, cycloalkyl, haloalkyl, haloalkoxy, aryl,

hydroxyl, halo, cvano, amido, carboxyl, {(CHu}-NE-RY, «(O{CH RS, or -

ORII.

Alk! is straight-chain or branched alkylenyl, or a cvcloalkylenyl;

nisQ, 1, or2;

pisOori;

AlK? 15 straight-chain or branched alkylenvl;

gisOor 1,

risCori;

mis an integer selected from 1 {0 20;
Xis O or NRP:

R? is hydrogen or halo;
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R is alkyl, alkoxy, haloatkvi, haloalkoxy, hydroxyl, -0-C(0)-aikyl, or halo;

R* is hydrogen, halo, amino, alkyl, or haloalkyl; or R* is aryl or benzyl optionally
substituted at one or more ring positions with one or more of alkyl, alkoxy,
haloalkyl, haloalkoxy. arvi, hydroxvl, halo, cvano, amido, carboxyl, aryloxy, and
alkviaryloxy; or R* is alkyl optionally substituted with halo-substituted arvloxy; or
R* together with R! form a cycloheteroalkyl fused to ring A, wherein the
cycloheteroalkyl fused to ring A is optionally substited with arvl or alkylarvi
optionally substituted with halogen:

R’ is hydrogen, halo, alkvl, aryi, alkylaryl, heteroaryl, cveloallyvl, or eycloheteroalkyl,
optionally R3 is substituted at one or more positions with one or more of alkyl,
alkoxy, haloalkyl, haloalkoxy, hydroxyl, halo, cvano, carboxyamide, carboxy,
arvioxy, and heteroarvioxy;

R® is hydrogen, halo, alkyl, arvl, alkvlaryl, heteroarvl, cvcloalkyvl, or cyeloheteroalkyl,
optionally R® is substituted at one or more positions with one or more of alkyl,
alkoxy, haloalkvi, haloalkoxy, hvdroxyl, halo, cyano, carboxvamido, carboxy,
aryloxy, and heteroarvioxy;

R is atkyl:

R*® is hydrogen, cyano, amino, alkyl, alkoxy, haloaikyl, haloalkoxy, aryl, benzyl. hydroxyl,
halo, amudo, and carboxyi;

R is alkyl optionally substituted with one or more of -P{OYOR);

R%ig hyvdrogen or alkyl;

R'!is atkyl optionally substituted with one or more of -P{O}OR ™)

R*? is hydrogen or alkyl;

K5 is hvdrogen, alkyl, or -C(OIR;

R* is aryl optionally substituted at one or more ring positions with one or more of alkyl,
alkoxy, haloalkyl, haloalkoxy, aryl, hydroxvl, halo, cyano, amido. and carboxyl;

R¥is OR'® -D8(Gn-R, or NRURP,

R is alkyl or aryl, wherein R i5 optionally substituted at one or more positions with one
or more of alkyl, alkoxy, haloalkyl, haloalkoxy, aryl, hydroxyl, hale, cyvano, amido,
and carboxyl; and

RY7 and R'® are independently hydrogen or alkyl,
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with the proviso that the compound is not 4'-chloro-6-({(d-chlorobenzyoxy }-3-(1-methyvi-
3-(trfluoromethy - IH-pyrazol-5-yD)-3'-(trifluoromethy -1, U-biphenyl}-2-ol.
2. The compound of claim 1, having a formula I{a):

R-ﬁ
RS

i(a).

3. The compound of claim 2, wherem

R! is hydrogen, alkyl, arvl, benzyl, wherein R’ is optionally substituted at one or more
positions with one or more of alkyl, alkoxy, arvi, halo, «(CH)-NH-R®, or -OR!;

R’ is hydrogen or chloro;

R is hydroxyl or -OC{0)Me;

R* is hydrogen or halo;

R’ is hydrogen or halo;

RS is hydrogen, aryl, benzyl, optionally R%is substituted at one or more positions with one
or more of haloalkyl, halo, and cvano;

R?® is cyano, amino, haloalkyl, or amido; and

RY s aryl optionally substituted al one or wore ring positions with one or more of

haloalkyl or halo.

4. The compound of claim 3, wherein Y is N and W 1s CCFs.
5. The compound of claim 4, wherein R? is hydroxyl.
6. The compowund of claim 5, wherein ris 0 and R® is phenyl substituted with

chloro and trifluoromethyl.
7. The compound of claim 6, wherein R® is hydrogen.
8. The compound of claim 2, wherein the compound is selected from the

group consisting of!
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Loy o X

Mgz~ Y

)

R‘?’

R = )R

AN

,

R? i
wherein

R! is hvdrogen, cvano, amino, alkyl, alkoxy, haloalky!, haloalkoxy, arvl, benzyl, hydroxyi,
halo, amido, and carboxyi;

R? is alkyl

R is alkyl, alkoxy, haloatkyl, haloalkoxy, hydroxyl, -O-C(G)-alkyi, or halo;

R* is hydrogen, hato, alkyl, arvl. alkylaryl, helervaryl, cycloalkyl, or cycloheteroalkyl,
optionally R* is substituted at one or more positions with one or more of alkyl.
alkoxy, haloalkyl, halealkoxy, hydroxyl, halo, cyano, carboxyamido, carboxy,
arvioxy, and heteroarvioxy,

Xis O or NRY;

R’ is hvdrogen, alkyl, or -C(Q)R®;

R® is aryl optionally substituted at one or more ring positions with one or more of alkvi,
alkoxy, haloalkyl, haloalkoxy, aryl, bydroxvl, halo, cvano, amido, and carboxvl;

Y is  alkylenvl, arvlenyl, benzylenyl, Theteroarvienyl, cycloalkylenyl, or
cycloheteroalkyienyl

L. is & bond. or a linker selected from the group consisting of -{O(CH2R)e~, ~(O{CH22)-
NH-C(O)- AHC- {O(CH )~ C{ONH-((CH -0 Al -, {O(CH22)-C{O)-
NH-AIKC-CO), (O{CH))CEOWNH-(CH) -0, ~(O(CHz)2)-C{0)-NH-
(CH2-On-AIC-CO)-,  -(O(CH2R)a-C{O)-NH-AI-NH-C(0)-CHz-,  and -
{O(CH2))-C(ONH-ALK-;

ais an integer selected from 1-20;

b is an integer selected from 1-20;

All? is straighi-chain or branched alkyvlenyl;



WO 2024/026512

Mgz 1S

selected

from the

OH

group

consisiing

[N

of

HO
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H NHBoc
%KMT(, \/x\/N\\\Y,NHBoc

. and © NHBoc cand

R'!is hydrogen or alkyl
10, The compound of claim 9, wherein the compound has a siructare of
formula H{a):
L X
Mes™ =Y

RY

{i{a)

wherein

R is hydroxyi or -0-C{O-alkyl;
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R* is hydrogen or phenyl substituted at one or more positions with one or more of
haloalky! or halo;

X is O or -N-C(OR®:

R® is arvi substituted at one or more ring postiions with one or more of haloalkv! or halo;

Y is atkyieny! or benzylenvt;

L i3 a bond, or a linker selected from the group consisting of ~{(O(CH2 R Jam, ~{O(CH2 2 )0
CO-NH-((CH2-O)p-AlK -, (O(CH-C(O}NH-AIKC-C(O)-,  (O(CH2)e
CO-NH-({TCH2)2-O -, {O{CH )2 )~ C(O)-NH-((CH2)2-O - ALK -C{O -, -
{(O{CH2)2)a-C(ONH- AL - NH-C(O)-CHo-, and ~{O{CH2 2)~-C(O)-NH-AIL - and

R* is alkyl or aryl, wherein R® is optionally substituted at one or more positions with one
ot more of alkyl.
1i The compound of claim 10, wherein R® is hydroxyl, and R* is phenyl

substituted with triftuoromethyvl and chioro.

12, The compound of claim 11, wherein X is -N-C(ORS, and R® is phenyl

substituted with trifluoromethyl and chloro.

13 The compound of claim 11, wherein X 18 O, and Y is propylenvl or
henzyvlenvyl.
14, The compound of claim 9, wherein the compound s selected from the

group consisting of:
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X Mg_m

A e P \ﬂ/lv’\/ :E'NH 74
T

15 A pharmaceutical composition compnsing a molecule of claim 1 and a

S
F N\

suitable pharmaceutical carrier, excipient, or diluent.

16. A method of treating cancer, the method comprising administering the
composition of claim 15 {o a subject having the cancer.

17. The method of claim 16, wherein the cancer is selected from muliiple
myeloma, lenkemia, non-small cell lung cancer, colon cancer, cancer of the central
nervous system, melanoma, ovarian cancer, renal cancer, prostate cancer, and breast

cancer.
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18, A pharmaceutical composition comprising a molecule of claim 9 and 2
suitable pharmaceutical carder, excipient, or diluent.

19. A method of treating cancer, the method comprising administering the
composition of claim 18 {o a subject having the cancer.

20. The method of claim 19, wherein the cancer is selected from multiple
myeloma. leukeria, non~small cell lung cancer, colon cancer, cancer of the central
nervous system, melanoma, ovarian cancer, renal cancer, prostate cancer, and breast

Cancer.
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