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SYNTHESIS AND IN VITRO CHARACTERIZATION OF PROTEOGLYSIS
TARGETING CHIMERAS (PROTACS) FOR DEGRADATION OF DNA
METHYLTRANSFERASE 1 (BXRMTD

RELATED APPLICATIONS
{6601} This apphication claimns the benefit of prionity under 35 US.C. § 119e} to US.
Provisional Application No: 63/523.993, filed June 29, 2023, which is incorporated herein by

reference in s entirety

BACKGROUND OF THE BISCLOSURE
{3602} Deoxvrbonuclete acid methvitransferase 1 (DNMT1} is an epigenetic writer protein
which is responsible for the maintenance of DMNA methylation during cell proliferation. DNA
methyiation 15 a well-studied mechanism of epigenetic regulation, affecting the transerniption
of crucial genes, and DNA hvper- or hypo-methylation has been found to be associated with a
number of human diseases including cancer. As such, abnormal DNMT1 activity plavs an
unportant role tn cancer development. Existing drugs for BDNMTI dysreguiation, such as

decitabine and S-azacviidine, are highly toxic, and cancer cells often develop drug resistance.

SUMMARY OF THE INVENTION

[6063] A Grst aspect of the present disclosure is directed o a compound of formula §,

DNMT1 _ :
Targeting Ligand {TL) Linker (L) Degron (D} .
(13, or a pharmaceutically acceptable

salt or stersoisomer thergof,

wherein:

DNMTT Targeting Ligand is of Formwula TL-1 or TL-2:
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Riis MNR:Ry;

Bais H or methyl and Rais _E*, or

Rz and R4, together with the nitrogen atom to which they are attached, form an
opticnally subsiituted o-merbered heterocyclyl, or

R: and Ra, iogether with the niirogen atom to which thev are attached, form an

optionally substittted 6-membered heterocvelyl which is also bound 1o the linker:

Rois NH» or -E-NH - and

Rs and Ry are independently H, optionally substituted alkvl, or _g_
wherein e is a boud between the DNMTI Targeting Ligand and the Linker, provided that
there is ouly one bond between the DNMT1 Targeting Ligand and the Linker;

the linker represents a moiety that connects covalently the degron and the targeting ligand; and

the Degron 15 of Formula D1, B2, or B3:

! 2
N (D1), HO (D2) or

HO 3),
wherein
Q1s CH2 or C{O); and
X118 O, NH, CHy, or C=(;
B7is H or optionally substituted C-Cs alkyl, or

7 and Rs, together with the carbon atom to which they are attached, form cyclopropyvl;

Reis H, methyl, or ¢

Q
5

)
Rois C{OXCRoR 1R, ¢ § or @

[



WO 2025/006902 PCT/US2024/036042

Rio and Ri: are both H, or
Rio and Ry, together with the carbon atom to which they are attached, {orm
cvelopropyl;
Rizis H, fluore, cyano, or NMez; and

Yis H, QB{& HN:&;, Mei\i}‘;’ o Hch‘?é;

:

wherein =~ *  1is a bond between the Degron and the Linker, provided that there is only ons
bond between the Degron and the Linker.

[8604]  Ancther aspect of the present disclosure is dirgeted to a pharmaceutical composition
contaiming a therapeutically effective amount of a compound of formula t or a pharmaceutically
accepiable salt or sterecisomer thereof, and a pharmaceutically acceptable carrier

[6085] In another aspect of the present disclosure, methods of makmg the compounds are
provided.

[6606] A further aspect of the present disclosure 1s ditected to a method of treating a disease
or disorder mvolving {characterized or mediated by} aberrant DNMT1 activity, that includes
administering a therapeutically effective amount of a2 compound of formula [ or a
pharmaceutically accepiable saltl or sterecisomer thereof, to a subject in need thereof

(6607} Without intending 1o be bound by any particular theory of operation, compounds of
formuda I {also referred 1o herein as PROTACs or degraders) are believed to promote the
degradation of DNMT1 via cells” Ubiquiin/Proteasome System, whose function is (o routinely
identify and remove damaged proteins. After destruction of an DNMTI protein molecule, the
degrader 15 released and continues o be active. Therefore, by engaging and exploiting the
body s own natural protein disposal system, compounds of the present disclosure may represent
a potential improvement over current small mwolecule mbubitors of DNMTIL. Therefore.
effective infracellular concentrations of the degraders may be significantly lower than for small

molecule DNMTI inhubitors.

BRIEF DESCRIPTION OF THE DRAWINGS
[6068] FIG 1 is a Western Blot showing that compounds 1-4 degraded DNMT! 1in HLGO
cells at indicated concentrations.
{6609 FiG 2 15 a Western Blot showing that compounds 3-8 degraded DNMTI m HL6G

cells at indicated concentrations.
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{3018} FIG. 3 is a Westemn Blot showing that compounds 9-12 degraded DNMT! in HL6O
cells at indicated concenirations.

[6011] FIG. 4is a Western Blot showing that compounds 13-16 degraded DNMTT 1 HLGO
cells at indicated copeentrations.

6012] FIG. 515 a Western Blot showing that compounds 17-19 degraded DNMTT in HLGO
cells at indicated concentrations.

{0613} FIG 6is a Western Blot showing that compounds 20-23 degraded DNMT1T in HL6O
cells at indicated concentrations.

[6G14] FIG. 715 a Western Blot showing that compound 20 degraded DNMT in HL60 cells
at indicated concentrations.

[6G15] FIG. 813 a Western Blot showing that compound 20 degraded DNMTT 1n Jurkat cells
at indicated concentrations.

[6G616] FIG. 9is a Western Blot showing that compound 20 degraded DNMT in A172 cells
af indicated concentrations.

6171 FIG 10 is a Western Blot showmg that compound 20 (that contains a cereblon
(CRBMN)-targeted degron) degraded DNMT1 in MOLMI3 ¢h2.2 (eft). The extent of
degradation of DNMT1 relative to MOLMI3 CRBN KO (night) cells illustrates that the
degradation is CRBN-dependent.

I6G18] FIG 11 18 a Western Blot showing that compound 20 {3 uM) degraded DNMT1 n
HL6O cells at indicated time points,

[3019] FIG. 12 is a Western Blot showing that compounds 26 and 27 degraded DNMT1 in

HL60 cells at indicated concentrations.

DETAILED DESCRIPTION OF THE DISCLOSURE

(66261 Unless defined otherwise, all technical and scientific terme used herein have the same
meaning as 1s conunonly understood by ove ol skill in the art to which the subject matter heremn
belongs. As used in the specification and the appended claims, unless specified io the contrarv,
the following terms have the meaning indicated in order to facilitate the wnderstanding of the
present disclosure.

(0021}  As used in the description and the appended claims, the singular forms “a”, “an”, and
“the” mchude plural referents unless the context clearly dictates otherwise. Therefore, for
example, reference to “a composition” inchides muxtures of two or more such composttions,

reference to “an iwhibitor” includes nuxtures of two or more such iwhibitors, and the hike.
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{3622}  Unless stated otherwise, the term “about” means within 10% (e g., within 3%, 2%, or
196} of the particular value modified by the term “aboutl.”

{8623] The wansitional term “comprising” which is synonymous with “including”
“containing,” or “characterized by, s inchusive or open-ended and does not exclude additional,
unrecited elements ot method steps. When used n the context of the number of heterogtoms n
a heterocyclic siructure, it means that the heterocyclic group that that minimum number of
heteroatoms. By contrast, the transitional phrase “consisting of " excludes anv element, step, or
ingredient not specified in the claim. The transitional phrase “consisting essentially of” Himits

<

the scope of a claim to the specified materials or steps “and those that do not materially affect
the basic and novel characteristic{s)” of the disclosure.

[6624] With respect (o compounds of the present disclosure, and to the extent the following
terms are used heren to further describe them, the following delinitions apply.

b
H

{60251  As used herein, the term "alkvi" refers to a satwated linear or branched-chain

monovalent hvdrocarbon radical. In some embodimenis, the alkyl radical is a €1-Ce group. In
some embodiments, and 1o the extent not disciosed otherwise for any one or more groups of
the compounds of formula {1}, the alkyl radical 15 a Co-Ce, Co-Cs, Co-Cs, C1-Cs, 4i-Cs, $G-Ca
or {1-Cs group {wherein Ce alkyl refers to a bond). Examples of alkyvl groups include methyl,
ethyl, F-propyl, 2-propyvl, i-propvl, 1-butvl, Z-methyi-{-propyl, 2-butvl, Z-methy-2-propvl, 1-
penty], n-penivl, Z-pentvl, 3-pentyl, Z-methvi-2-butvl, 3-methvi-2-butyl, 3-methvi-1-butyvl, 2-
methyi-1-butvl 1-hexyl 2-hexyl, 3-hexyl 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-
pentyl, 3-methvi-3-pentyl, Z-methyl-3-pentyl, 2.3-dimethvi-2-buivl, and 3,3-dimethvl-2-butyl.
In some embodiments, an abkyl group 1s a C1-Cs alkyl group. In some embodiments, an alkyl
group 1s a C1-Cz alkyl group. In some embodiments, an atkvl group 1s a methvi group.

(6826} As used herein, the term “alkylene™ refers 1o a straight or branched divalent
hydrocarbon chain hinking the rest of the molecule to a radical group, consisting solely of
carbon and hvdrogen, contanung no unsaturation and haviog from one to 18 carbon atoms, for
example, methvlene, ethviene, propvlene, n-butviene, and the hike. The alkvlene chain mav be
attached to the rest of the molecule through a single bond and fo the radical group through a
single bond. In some embodiments, the alkylene group conlains one to 15 carbon atoms (Ci-
Cis alkylene). In some embodiments, the alkviene group contains one to 12 carbon atoms (Cr-
C12 alkylene). In some embodiments, the alkviene group contains one to 10 carbon atoms (Ci-
Cio alkviene). In some embodiments, the alkylene group contains one 1o 8 carbon atoms (U~

(s alkylene). In other embodiments, an alkvlene group contains one to 5 carbon atoms (C1-Cs
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alkviene) In other embodiments, an alkylene group contains one o 4 carbon atoms (C1-Ce
alkvlene} In other embodiments, an alkylene containg one to three carbon atoms {(Ci-Cs
alkylene}. In other embodiments, an alkylene group contains one to two carbon atoms (Ui-02
atkylene). In other embodiments, an alkvlene group contamns one carbon atom (Cy alkylene).

[6627f  As used herein, the term "alkenvl” refers to a hnear or branched-chain monovalent
hydrocarbon radical with at least one carbon-carbon double bond. An alkenv] includes radicals

n

having "cis" and "trans" orientations, or alternatively, "E" and "Z" orientations. In some
embodiments, the alkenvl radical s a C2-Cis group. In some embodiments, and to the extent
not disclosed otherwise for anv one or more groups of the compounds of formula (I). the
atkenvl radical 15 a C2-Crs, (-Cra, Co-Cho, C2-Ca, £2-Us or C2-Cz group. Examples include
ethenvl or vinyl, prop-1-envl, prop-2-envl, Z-methviprop-1-enyl, bul-1-envl, bwt-2-envl, but-3-
enyl, buta-1, 3-dienyl, Z-methvibuia- 1, 3-diene, hex-1-envi, hex-2-envl, hex-3-envl, hex~d-enyl
and hexa-1,3-dienyl.

I60628]  As used heretn, the term "alkvnvl" refers o a linear or branched monovalent
hydrocarbon radical with ai least one carbon-carbon triple bond. In some embodiments, the
alkvovl radical 15 a C2-Cix group. In some embodimments, and fo the extent not disclosed
otherwise for anv one or more groups of the compounds of formuda (1), the alkynyl radical 1s
C2-Cis, Co-Ciz, C2-Cro, Co-Cs, C2-Cs or C2-Cs. Examples include sthvavl prop-1-vynyl, prop-2-
vy, but-1-yavl, but-2-yovi and but-3-yuvl.

166297  The termos “alkoxy!l” or “alkoxy™ as used herein refer 1o an alkyl group, as defined
above, having an oxygen radical attached thereio, and which is the point of aftachment. In some
embodiments, the atkoxyl group 1s methoxy, ethoxy, propyloxy, or tert-butoxy. An “gther” s
two hvdrocarbvl groups covalently linked by an oxygen atom. Accordingly, the substituent of
an alkyl that renders that alkyl an ether is or resembles an alkoxyl, such as can be represented
by one of -G-alkyl, -O-alkenyl, and -G-alkynyl.

{66361 As used herem. the term “halogen”™ (or “halo™ or “halide™) refers to fluorine. chlorine,
bromine, or 1odine,

I8831]  Ac used herein, the term “cvelic group”™ broadly refers to any group that used alone
or as part of a larger motety, containg a saturated, parbially saturated or aromalic ring system
eg, carbocyche  {evcloalkvl,  covcloalkenvl),  heterocvelic  (heterocveloalkyl,
heterocveloalkenvl), arvl and heteroaryl groups. Cyclic groups may have one or more {e.g.
fused) ring systems. Therefore, for example, a cvclic group can contain one or more

carbocyelic, heterocvelic, arvl or heteroarvl groups.

G
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{3632}  As used herein, the term “carbocyclic” {also "carbocy eyl ) refers 1o a group that used
alone or as part of alarger moiety, contains a saturated, partially unsaturated, or aromatic ring
svstem having 3 to 12 carbon atoms, that is alone or part of a larger moiely (e.g., an
alkcarbocyvclic group). The term carbocyelvl inclades mono-, bi-, tri-, fused, bridged, and spiro-
rng svsiems, and combinations thereof. In one embodiment, carbocvely! includes 3 to 10
carbon atoms {Us-Co). In one embodiment, carbocyelyl includes 3 to 6 carbon atoms {(Us-Cs).
In one embodiment, carbocyclyl includes 5 to 6 carbon atoms (Us-Cs). In some embodiments,
carbocvclyl, as a bicycle, includes Ce-Cio. In another embodiment, carbocyclvl, as a spivo
svstem, includes Cs-Cii. Representative examples of monocvchie carbocvelvis mchade

cvelopropyvl, eyclobutvl, cyclopentyi, 1-cyclopent-1-envi, I-cyclopent-2-em

o

f, 1-cyclopent-3-
enyl, evclohexyvl, T-cvclohex-T-envi, l-cyclohex-2-envl, 1-cvclohex-3-enyl, eyclohexadienyl,
cycloheptyl, cvclooeivl, cyclononyl, cvelodecyl, cycloundecyl, and pheoyl, bicvchic
carbocvelvis having 7 to 11 ring atoms include [4,3]. [4.4], 14.5], |5.5], [5.6] or {6.6] ring
svstems, such as for example bicvclof2.2. 1theptansg, bicvclo{2.2 2{octane, naphthalene, and
bicvelo]3.2.2nonane.  Representative  examples of  spuro carboeyclvls include
spiro[2.2 |pentane, spivo]2 3|hexane, spiro{2 4lheptane, spirof2.5joctane and spirol4.5]decane.
The term carbocyclyl includes arvi ring systems as defined herein. The term carbocyeyl also
imchudes cveloalkyl rings {e.g., saturaied or partially onsaturated wono-, bi~, or spiro-
carboeveles). The term carboevelie group also includes a carbocvelhic ring fused to one or more
{e.g., 1, 2 or 3} different cyclic groups (e g, arvi or heterocyclic rings), where the radical or
point of attachment s on the carbocvelic ring,

{36331  Therefore, the term carbooy chic also embraces carboevelylalkyvl groups which as used
herein refer o a group of the formula --R%carbocvely] where R¢ is an alkylene chain. The term
carbocvclic also embraces carbocyclvialkoxy groups which as used herein refer to a group
bonded through an oxygen atom of the formuda --0--R%carboeycelyl where RC is an alkviene
chain.

634} As used herein, the term "arvl” used alone or as part of a larger motetv {e.g., "aralkvl"”,
wherein the terminal carbon atom on the alkyl group is the point of attachment, e.g.. a benzyl
group},"aralkoxy" wherein the oxygen atom is the point of atlachment, or "aroxyalkyl” wherein
the point of attachment is on the arvl group) refers to a group that includes monocyclic, bicyclic
or tricyclic, carbon ring svstem, that includes fused rings, wherein at least one ring in the system
is aromatic. In some embodiments, the aralkoxy group is a henzoxy group. The ferm "afy]”

may be used interchangeably with the term "arv] ring™ To one embodiment, aryl includes

~d
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groups having 6-12 carbon atoms. In another embodiment, arvl includes groups having 6-10
carbon atoms Examples of arvl groups mclude phenyl naphthyvl, biphenyl, 1,2,3.4-
tetrahydronaphthalenyl, and the like, which may be substituted or independently substituted by
one or more substituents described herein. A parsiicular arvl i phenyl In some embodiments,
an arvl group ncludes an arvi ring fused to one or more {e.g. 1. 2 or 3) different cvelic groups
{(e.g., carbocyclic rings or heterocvelic rings), where the radical or point of attachment is on the
aryl ring.

[803358]  Therefore, the term arvl embraces aralkyl groups (e.g., benzyl) which as disclosed
above refer to a group of the formula —-R°-arvl where R° is an alkylene chain such as methylene
or ethylene. In some embodiments. the aratkyl group is an optionally substituted benzyl group.
The term aryl also embraces aralkoxy groups which as used herein refer 1o a group bonded
through an oxvgen atorn of the formula ~-O—R%--arvl where R® 15 an alkylene chain such as
methylene or ethylene.

[6636]  As used herein, the term "heterceyelyl” refers 1o a "carbocyelvl” that used alone or as
part of a larger moiety, containg a saturated, partially unsaturated or aromatic ring sysiem,
wherein one or more (e.g., 1, 2, 3, 4, or 8) carbon atoms have been replaced with a heteroatom
or heteroatom-contaming group {e.g.. O, N. N{O), 5. S{O}. or S{O}2). The term heterocyelvl
mcludes mono-, bi-, tri-, fused, bridged, and spiro-ring svsiems, and combinations thereof In
some embodiments, a heterocyelvl refers (0 a 3- to 12-membered heterocyelvl ring svstem. In
some embodiments, a heterocyelyl refers to a saturated ring system. such as a 3- to 12-
membered satwrated heterscyclyl ring system. In some embodiments, a heterocyelvi refers to
a heteroaryl ring svstem, such as a 5~ to 12-membered heteroaryl ring sysiem. The term
heterocvely! also mcludes Ca-Cr heterocycloalkyl, which is a saturated or parnally unsaturated
monao-, bi-. or spiro-ring system containing 2-8 carbons and one or more {eg., 1, 2, or 3)
heteroatoms.

[6037] o some embodiments, a heterocyelyvl group includes 3-12 ning atoms and includes
monocveles, bicveles, tricycles and spiro ring svstems, wherein the ring atoms are carbon, and
sne to 5 ring atoms i a heteroatom such as nifrogen, sulfur or oxvgen. In some embodiments,
heterocvelyl includes 3- to 7-membered monocyeles having one or more hetercatoms selected
from O, N, and S. In some embodiments, heterocyely! includes 4- to 6-membered monocycles
having one or more heteroatoms selected from O, N, and 8. In some embodiments, heterocyelvl
inchades 3-membered monocyeles. b some embodiments, heteroevely! includes 4-membered

o

monocycles. In some embodiments, heterocyelyl ncludes 5- to G-membered monocycles. In
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some embodiments, the heterocyelyl group inchides 0 to 3 double bonds. Tn any of the
foregomg embodiments, heterocyclyl includes 1, 2, 3 or 4 hetercatoms. Any ntirogen ot sulfur
heteroatom may optionally be oxidized {e. g, NO, 50, S0}, and any nitrogen heteroatom may
optionally be substituted {e.g.. methvl, isopropyvl) and/or guaternized (eg., [NR«'Cl,
[NRs]TOH). Representative examples of heterocvelyls inchude oxivanyl, azindinyi, thuranyl,
arefidinyl, oxetanyl, thietanvl., 1.2-dithuetanyl, 1,3-dithietanvl. pyrrolidinyl, dihydro-1H-
pyrrolyl, dihvdrofuranyl, tetrabyvdropyranyl, dibvdrothienyl, tetrahy drothienyl, imidasolidinyl,
pipenidinyl, piperaziovl,  morpholinyl,  thiomorpholinyl, 1, 1-dioxo-thiomorpholinyl,
dihvdropyvrany!, tetrahydropyranvi, hexahvdrothiopyranvl, hexahvdropyrimidiny!, oxazinanyl,
thiazinanvl, thioxanyl, homopiperazinyl, homopiperidinvi, azepanvl, oxepanyl, thiepanyl
oxazepinyl, oxazepanvl, diazepanyl, 1,4-diazepanyl, diazepinyl, thiazepinyl, thiazepanyl,
tetraby drotleopyranvl, oxazolidinyl, thiazolidinyl, isothigzohdinyl, L1~
dioxoisotluazolidinonyt, oxarohidinonyl, mudazolidinonyl, 4.5,6,7-tetrahvdrof2Hindazolvl,
tetrahydrobenzommidazolyl, 4.5,6,7-tetrahyvdrobenzofdiimidazolyl, 1,6-dihydroimidazol{4,5-
dipyrrolol 2,3-blpyndinvl, thiazinyl, thiophenvl, oxazinyl, thiadiazinvl,  oxadiazinyl,
dithiazinyl, dioxazioyl, oxathiazimyl, thiatrazinyl, oxatnazinyl, dithiadiazinyl, ymdazobinyl,
dihvdropyrimudyl, tetrahvdropyrninudyl, 1-pyvrrolinyl, 2-pvirolinvl, 3-pyrrolinvl, indolinyl,
thiapvranyl, 2H-pyranvl, 4H-pyvranyl, dioxanyl, 13-dioxolanyl, pyrazolinyl, pyrarzolidinyl,
dithianvl, dithiolanyl, pyrimidmonyl, pvrinudindionvl, pyrimidin-2.4-dionyl, piperazinonyl,

piperazindionyi, pyrazolidinvhimidazolinyi, 3-azabicyclof3.1. Othexanvl, 3,6~

(]

diazabicyciof3.1.1 theptanvl, 6-azabicyclo{3.1.1]heptanyt, 3-azabicvclof3.1 1iheptanyl,

azabicveloid |Otheptanyl,  azabicyvelof2 2 2thesanyi,  Z-azabievelo]3.2 Hoctanvl, 8-
azabicyclof3 2 Hoctanyl,  Z-arabicvclo{2.2 2]octanyl,  8-azabicyelof2.2 Zloctanyl,  7-
oxabicvelo]2.2 1lheptane, azaspirof3.5nonanyl, azaspirof2.5joctanyl, araspiro[4 5ldecanyl,
l-azaspirol4 Sldecan-2-only, arzaspiro]S.5tundecany!, tetrahvdroindolyl, octahvdromdolyi,
tetrahvdroisoindolyl, tetrahydroindazolyvl. 1, 1-dioxohexahyvdrothiopyranyl Examples of 5-
membered heterocyelvis containing a sulfur or oxygen atom and one 1o three nitrogen atoms
are thigzolyl {e.g , thiazol-2-v1}, thiadiazolyi {e.g.. 1,3.4-thiadiarol-3-vl and 1.2 4-thiadiazol-5-
v}, oxazolyl (e.g., oxazol-2-v1), and oxadiazolyl {e.g, 1,3.4-oxadigeo}-S-vl and 1,2.4-
oxadiazol-3-vh). Exanple of 3-membered heterocyelyls contaming 2 to 4 nitrogen aloms
include imidazolvl {e.g. imidazol-2-vl), trazolvl (e g, 1.3 4-tmazol-5-yl 1,2 3-triazol-5-vi
and 1,2 4-inazol-S-y1), and tetrazolyvl {eg., 1H-etrazol-5-v1}). Representative examples of

benzo-fused S-membered heterocvelyls include benzoxarol-2-yl, benzthiazol-2-v1 and
o S & o
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benztimidarol-2-y1. Example of 6-membered heterocyclyls contaiming one 1o three nitrogen
atoms and optionally a sulfur or oxygen atom are pyndy! {e.g., pyrid-2-vl, pyrid-3-vi, and
pynid-4-v1}, pyrinudvl {e.g, pyrimid-2-v1 and pyrimud-4-v), mazinvl {e.g, 1,3, 4-tnazin-2-vl
and 1,3, 3-trazn-4-v1}, pyridazinyl (e g, pyodazin-3-v1), and pyrazinyl In some embodiments,
a heterocvelic group includes a heterocvelic ring fused 1o one or more {e.g., 1 or 2) different
cyclic groups (e g.. carbocvelic rings or heterocyclic rings), where the radical or point of
attachment 15 on the heterocyclic ring, and in some embodiments wherein the point of
attachment is a heteroatom contained in the heterocyelic ring.

[6G38] Therefore, the term heterocvclic embraces N-heterocvelyl groups which as used
herein refer o a heterocvelyl group contaming at least one nitrogen atom and where the point
of attachment of the heterocvelvl group to the rest of the molecule is through a nitrogen atom
m the heterocyclvl group. Representative examples of N-heterocvelyl groups include 1-
morpholinyl, 1-piperidinyl, 1-piperazinyvl. l-pyrrolidinvi, l-pyrazolidinyl, 1-imidazohinvi and
1-immdazolidinyl. The term heterceyclic also embraces C-heterocycelyl groups which as used
herein refer to a heterocyclyl group containing at least one hetercatom and where the point of
attachment of the heterocychyl group to the rest of the molecule is through a carbon atom n the
heterocycivl group. Representative examples of C-heterocyely] radicals include 2- or 3-
morpholinv, 2~ or 3- or 4-piperidinyl, 2-piperazinvl, and 2- or 3-pysrohdinvl. The term
heterocychic also embraces heterocyelvialkyl groups which as disclosed above refer to a group
of the formula  —RS%heterocyclyl where R 15 an  alkvlene  chain
The term heterocyclic also embraces heterocyclylalkoxy groups which as used hergin refer to
a radical bonded through an oxvgen atom of the formula --O--RS-heterocycivi where R* is an
alkvlene cham.

{6639} As used herein, the term "hatercaryl” used alone or as part of a larger moiety {e.g.,
"heteroarvialkyl™ (also “heteroaralkyl™), or "heteroarylalkoxy” (also “heteroaralkoxy™)) refers
to a monoeyelic. bicyelic or tricvelic ring system baving 5 to 12 ring atoms. wherein at least
one 1ing is aromatic and contains at least one heteroatom. in one embodiment. heteroaryl
includes S- to 6- memberad monocyclic aromatic groups where ong or more ring atomeg 15 O,
N, or S. Representative examples of hetercaryl groups include thienyl, vl imidazolyvl,
pyvrazolyl, thiarolyl, isothiazolyl, oxazolvl, isoxazolyvl, trazolvl, thiadiazolvl, oxadiazolvl,
tetrazolyl, thiatnazolvl, oxatriazolvi pyrdyl, pyrinudvl, imidazopvndyl, pyvrazinyl
pyridazingl,  tvaamyl, tetrazinyl, tetrazolof1.5-bipyndazinyl,  purinyvl,  deazapunnyl,

benzoxazolyl, benzofuryl, benzothiazolvl, benzothiadiazolyi, benzotriazolyl, benzoinudazolyl,
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indolvl, 1 3-thiarol-2-vi, 1.3 4-triavol-5-vi, 13-oxazol-2-vl, 1.3 4-oxadiazol-3l 124~
oxadiazol-3-vl, 13 4-thiadiazol-5-vl, 1H-ewrazol-5-vi, and 1.23-tnazol-5-yl. The ferm
"heteroarvl” also includes groups in which a hetercaryl 1s fused {o one or more cyclic {e.g.,
carbocvelyl, or heterocvelvl) rings, where the radical or point of attachment is on the heteroaryl
nng. Nonlimiting  examples include iudolyl, mdobizinyl, isoindolvl,  benrzothienyi,
benzothiophenyl,  methylenedioxyphenvi,  benzofuwranyl, dibenzofuranyl. indazolvl,
benzimidazolyl, benzodioxazolyl, bensthiazolyl, quinolyl, isoquinolyl, cinnolinyl,
phthalazinyl, qunazohnyl, quinoxalinvl, 4H-quinoliziny], carbazolvl, acridinyl, phenazinyl,
phenothiazinyl, phenoxazinyi, tetrahvdroquinolinyl, tetrahvdroisoquinchinyi and pynidoi2.3-
bi-1.4-oxazin-3(4H}-one. A hetercarvl group mav be mono-, bi- or tri-cyelic. In some
embodiments, a heteroary! group includes a hetervaryl ring fused to one ov more (e.g, 1 or 2)
different cychic groups {e.g., carbocyclic nings or heterocvelic rings), where the radical or point
of attachment is on the heteroaryl ning. and in some embodiments wherein the point of
attachment is a heteroatom contained in the heterocvelic ring.

[3640] Therefore, the term heleroary]l embraces N-heteroary! groups which as used herem
refer to a heteroaryl group as defined above contaiming at least one mirogen and where the
point of attachment of the hetercarvl group to the rest of the molecule is through a nitrogen
atom in the heteroary! group. The term hetercarvl also embraces C-hetercaryl groups which as
used herein refer to a heteroaryi group as defined above and where the point of attachment of
the heteroaryl group to the rest of the molecule is through a carbon atom in the heteroaryl
group. The ierm hetercaryi also embraces heteroarvialkyl groups which as disclosed above
refer to a group of the tormula --Re-heteroaryl, wherein R® 13 an alkvlene cham as defined
above. The term beteroary! also erbraces hetercaratkoxy {or heteroarviatkoxy) groups which
as used herein refer to a group bonded through an oxvgen atom of the formula --0O--R°-
heteroaryl, where R° s an alkvlene group as defined above.

[6041] Undess stated otherwise, and to the extent not further defined for any particular
groupds} in the compound of formula (I}, any of the groups described herein mav be substituted
or unsubstitted. To the extent not disclosed otherwise for any particular group(s),
representative examples of substituents may include alkyl {e.g., Ci-Cs, Ci-Cs, Ci-Cy, Ci-Cs,
Ci~Co, Cy). substituted alkyl (e.g., substituied Ci-Cs, C1-Cs, C1-Ca. C1-Ca, C1-Ca, Gy, alkowy
{e.g.. C1-Cs, Ci-Cs, C1-Cs, C1-Cs, C1-Co, Cy). substituted alkoxy {e.g.. substituted C1-Ca, Ci-
Cs, C-Ca, C1-Cs, C1-Ca, Cu), haloalivl (e.g, CF3), alkenvl {e.g., C2-Ce, C2-Cs, C2-Ca, C2-Cs,
(2}, subsiituted alkenyi {e.g., substituted C2-Ce, C2-Cs, Co-Cy, C2-Cs, T2}, allynyl {e. g, C2-Cs,

|
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Co-Cs, C2-Ca, C2-Cs, C2), substiiuted alkvnyl (e g, substituted C2-Cs, Co-Cs, {2-Ca, C2-Cs, 02),
cychic {eg, Cs-Crz, Cs-Co), subsiituted cvclic (e g, substituted Cs-Cia, Cs-Co), carboeyclic
{e.g., (53-Crz, Cs-Co), substituted carbocyclic {e.g., substituted {3-Ciz, C5-Ce), heterocyclic
{e.g.. 3- 10 12-membered, 5-t0 6-membered), substituted beterocyclic {e.g., substituted 3- 0
12-membered, 5-i0 G-membered), arvl (2.g., benzvl and phenvl). substituted arvl {eg,
substituted benzyl or substituted phenyl), hetercaryl {e.g., pyridvl or pyninudyl), substituted
heteroarvi {e.g., substituted pyridyl or substitided pynmidvl), aralkvl {e g., benzyl), substitited
aralkvl {e. g, substituted beneyly, halo, hydroxyl, arvloxy {e.g., Co-Ciz, Us), substituted arvioxy
{c.g, substituted Cs-Ci2. Co), alkvhthio (e.g., C1-Ce). substituted alkyithio {e. g, substituted Ci-
Ce). arvithio (e g, Cs-Cra, Us), substituted arvithio {e. g, substituted Us-Cr2, Us), cyans,
carbonyl, substituled carbonyl, carboxyl, substituted carboxyl, amino, substituted amino,
amido, substituied anudo, thio, substituted thuo, sullinyl, substiuted sulfinyl, sulfonyl,
substituted  sulfonyl, sulfinamide, substitdted sulfinanude, sulfonamide. substituted
sulfonamide, urea, substitited urea, carbamate, substituied carbamate. amino acid, and peptide
groups. Terminal substituents may include C1-Ce alkvl, halo, hydroxyl, ¢vano, amimne, or amido
2roups.

(6642} The term: “hinding” as it relates to interaciion between the compound of formuia ()
and the targeted protein, which in this disclosure is DNMT1, via the DNMT! targeting Ligand,
tvpically refers to an inter~-molecular interaction that may be preferential {also referred to heren
as “selective”} in that binding of the compounds of formula {1} with other proteins present in
the cell is substantially less and may be Amctionally insignificant Present compounds
preferentially bind and recrnant DNMT for targeted degradation.

{3643} The term “hinding” as 1t relates {o interaction between the degron and the E3 ubigutin
ligase, typically refers 1o an inter-molecular unteraction that may or may not exhibit an affinity
level that equals or exceeds that affinity between the compound and DNMT, butis nonetheless
sufficient to achieve recruitment of the £3 ubiguitin ligase to BNMTLL

3344} Broadly, the compounds of the present disclosure have a structure represented by

formula (1)

DNMTE - -
Targeting Ligand (TL) Linker (1) Degron () "

wherein:

DNMTI Targeting Ligand is of Formula TL-1 or TL-2:

12
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Rs
!
N
~
NC\TJ§§/CN ﬁ/x\
AN TN S
oG L
O ot N
Ra  So” (TL-Dor = NH; (TL-2),

wherein:

Ry NR:Ru

.

Ksis H or methyl and Rais : O

R: and Ra4, together with the nitrogen atom to which they are atiached, form an
optionally substitited 6-membered heterocvelyl, or

R; and Ry, together with the nitrogen atom to which they are attached, form an
optionally subsiituted 6-membered heterocycely! which 1 also bound to the hinker;

Ry is NH or ENH.
each Rs is independently H, optionally substituted alkyl, or e
R S , I : . . e

wherein  * 15 a bond between the DNMT1 Targeting Ligand and the Linker, provided that
there 1s onlv one bond between the DNMT1 Targeting Ligand and the Linker;
the linker represents a moiety that connects covalently the degron and the targeting bigand;
and
the degron represents a moiety that binds an E3 ubiquitin ligase, or a pharmaceutically
acceptable salt or stergoisomer thereot

Tarceting Lisands

16645  In some embodiments, the DNMT1 Targeting Ligand 15 of Formula TL-1 and Rz is

NH:.

[6046] In some ernbodiments, Ri is NR3Rs, wherein Rs is H and Ruis __§__“’ R2 is NHz, and

NC._~ CN

I
2
5NN
G
Formula TL-1is of TL-1a:  Hz Xy (TL-1a).
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{3647} Therefore, in some embodiments, the compounds have a structure represented by

formulal-la:

O"I}
{I-1a), or a pharmaceutically acceptable salt or

sterecisomer thereof

-
(048] In some embodiments, Ry is NRsRy, wherein Rz is Me and Rais ~ ¢ | Rz is NHo, and

™
ch’\v.m
. \N/L\f\e }‘2_

I
Formula TL-1 15 of TL-1hb: 2 e {TL-1Db).
{6049} Therefore, in some embodiments. the compounds have a struciure represented by

formula I-1b:

fU

gterepisomer thereof

\ /i Linker (L} }—a Degron (D}

(I-1b), or a pharmaceutically acceptable salt or

[B0S8]  In some embodiments, Ry is NRsR4, wherein Ra and Ry, together with the nitrogen
atom to which they are attached. form an optionally substituted 6-membered heterocyelvl
which i¢ also bound o the hinker, and Rz is NHz

[6051] o some embodiments, Ry is NRiRy, wherein Rs and Ry, together with the nuirogen

atom to which they are attached, form pipendvi, and Formula TL-1 18 of TL-lco

NC«

Cl;
\)\T\/j (TL-1c).

i4
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{3652} Therefore, in some embodiments, the compounds have a structure represented by

formulal-lc:

NG LON

N
L\’/\{Linker (L) | Degron (0}

{i-1c}). or a pharmaceutically acceptable salt or

sterepisomer thereof.

[B653]  In some embodiments, Ry is NRsR4, wherein Rs and Ry, together with the nitrogen
atom to which they are attached, form an optionally substituted 6-membered heterocycelyl. in
some embodiments, Rs and Ry, together with the nitrogen atom to which they are attached,
form optionally substituied pipendyl. In some embodiments, piperidvl 1s substituted with an
AMING Sroup.

[6054] In some embodiments, Ry is NRsR4, wherein Rs and Ra, together with the nitrogen
~NH

atom to which they are attached, form piperidyl substituted with an amino group, Ra is g

-
f//

NCI\ ON
X
Oy %
HN T ‘j/Hr Ny
~ O (TL-14d}

{3658} Therefore, in some embodiments, the compounds have a structure represented by

formula I-1d:

)®
S
O s
o~ ) N~ """""""""" ™\
HaN ©/ Jw‘/ Linker {L) ---[Dsagmn {D}]

cand Formula Th-1 15 of TL-1d:

NC CN

G {(i-1d), or a pharmaceutically acceptable

salt or sterecisomer thereof

:

[60356]  In some embodiments, the DNMTI Targeting Ligand is of Formula TL-2, Rsis™ ¢,
and Reig H.
{66571 Therefore, in some embodiments, the compounds have a structure represenied by

formula I-2a;

ant
n
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E\Linker (L)}F—{ Dagron (D}

N
NN
"o NH

({-2a), or a pharmaceutically acceptable sali or
stereotsomer thergof

[6058] Insome embodiments, the DNMTI Targeting Ligand 1s of Formula TL-2, Rsis Hor

s
optionally substituted alkyl, and Rois ~ ¢
(8659} Therefore, in some embodiments, the compounds have a siructure represented by

formmda 1-2b;

N /Ji\"}”\

== eSS
D D) b Linker (L)
egron (D} | inker (L} o | \5 J\T;{)
N {1-2b}. or a pharmaceutically acceptable salt

or stereoisomer thereot,

Linkers

3668}  The hnker ("L7) provides a covalent attachment between the targeting ligand and the
degron.

{6661} In some embodiments, the linker 15 of Formula LG

{ 5
« Z WY £ =,
5“5‘\\ -~ 1 7 s 2\ 2y
W,? \(\j;\; \\// élz ,pg W2

L0y,
or stereoisomer thereof, wherein
pl is an indeger selected from U 1o 6;
p2 is an integer selected from 010 12;
03 is an integer selected from 0 10 12;
each W is independently absent, CHz, (3, 5, NRus, or C(OWNR,
each Ris 15 independently hydrogen or Ci-Cs alkyl;

Wiand W2 arg independently absent, (CHahs, G, NH, or C{ONR13; and

16
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71 and £z are independently absent, -0, -8~ -N(R5}-, ~C=C-, -C(O)—, ~-COH0~, ~
OC(O)y-, -OCOY0-, ~C{NOR 3}, —C{ONRzy-, —CONREICO)-, -
COMNRCIONR Gy, -NR3C(OG),  -NRCOINER-, -NEREO0-,
OC{OINR 3}, —CINRu)—, NER)CNR -, ~CONRNR i3}, -NR15)C(NR i3)MN(R 13}, —
OB{Me)0O-, -5{0)—, -OS0)—, -S(0)0-, -S(0)—. OS50, -S(0OR0-, -NR SO, -

Ciz carbocyclene, 3- to 12-membered heterocvelene, or 3- to 12-membered heteroarylene;
wherein the Linker 1s covalently bonded to a Degron via the % next (o Wo, and covalently

bonded to a Targeting Ligand via the % nexi to Wy, or the Linker is covalently bonded to a

Degron via the .__%._ next to Wi, and covalenily bonded to a Targeting Ligand via the mg
next to Wa.

6062] o some embodiments, pi is an mteger selected from O to 4. In some embodimends,
pl is an integer selected from G to 2. In some embodiments, pl is an integer selected from 1 to
3

{36631  In some embodiments, p2 5 an integer selecled from O 1o 8. In some embodiments,
p2 18 an mteger selected {rom 0 to 6. In some embodiments, p2 s an mieger selecied from 010
4. In some embodiments, p2 is an integer selected from 1 {0 4.

[6064] In some embodiments, p3 is an inleger selecied from 0 to 10, In some embodiments,
£3 15 an inieger selected from 0 1o 8. In some embodiments, p3 18 an integer selected from 0 to
6. In some embodiments, p3 is an integer selected from 0 to 4. In some embodiments, p3 is an
infeger selected from 1 to 8. In some embodiments, p3 is an integer selected from 1 to 6. In
some embodimenis, p3 is an inleger selecled from 1 {o 4,

[B06S]  In some embodimems, each W is CHz. In some embodiments. each Wis O

{6866} In some embodiments, each Ryois independently hvdrogen or methyl

[6667] [n some embodiments, W1 and W2 are independently absent, CHz, (CHap, (CHzk,
NH, C(OINH, or C{ONMe.

[6668] [n some embodiments, £ and 22 are mndependently absent, ~Q-, ~N{Ru3)- ~C{0}-,
~CEOIN(R 13-, ~N(R1 (O, C5-Co carbocvciene, 3- to 6-membered heterocvelene, or 5- 1o
t-membered heteroarylene.

{38669}  In some embodiments, Formula L0 15 of Formula Lia-L0j:
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{ 3 { \
U TN N N N T N
“ £ p2 Ui W2 oo £y p2 Vi Wi
P (LOa), P
;‘r; \//{:‘/W\ /4\ ¢ /’22\ //TL %, /’( :p1 \ /”22\. //TL
(LOb), P (LOC) P (LOd),
& z Z T Z Z TL
Pl N e A S NP N
W1 g 1 W2 ) o \6‘3{ 1 W? .
p (LOe) P (LOD),
/ \ e { \
. - ! Th w LW - y TL.
%%'/W“‘\Z,/\\_/W\\V,/ //\/7\\\{\,\// \N/ -~ S 2/\\ \\.// //7\*"7// N’/'/
oy, 1 p2 Viga L 1 pa Vi
P H {LOg). P H
[w (L? T g “\ L
S‘Pr' { : \ \\// p/l2 4 d \\\N/‘// l; d }\%‘%,/// \.N -
(L0h), P PS H (LOD, p3H (L0,
Q O
E- ! T AT
W] \(\*”1 N - S . N | .
§ H {LOK), or g H (L0}, wherein TL

represents targeting higand.

[B678] In some embodiments, the hinker includes an alkylene cham {e g, having 1-18
alkvlene units). To other embodiments, the linker moay include an alkylene chain or a bivalent
alkviene chain, either of which may be mterrupted by, and/or terminate {(at either or both
termuni} at feast one of -O—, 8-, -N{R'}-, -C=(—, -C(0}-, -C(3}0-, -OC{0)}, OO0,
~CNOR'}-, —C{ONR)-, —COINRHYCIO)—, -COMNERYOINER)-, -NRYCWO)-, -

S{OR0-, -NRIS(Ok—, -SORNR -, -NRIS(O-, —-SOINR -, -NRIWB{ORNR)-, -
NRDHS{OIMNR Y-, C3-Crz carbocyclene, 3- 10 1 2-membered heterocvelene, 5- 1o 12-mmembered
heteroarvlene or any combination thereof wherein R' 15 H or €1-Ce alkyl, wherein the
mternipting and the one or both terminating groups may be the same or different.

[6671]  [n some embodiroents, the linker ncludes an alkviene chain having 1-18 alkviene
units and 1s interrupted by and/or termunates in ~C{0)-, ~-NH~, ~C{O)NH-, ~C(ON{Me)}- Cs
carbocyclene, 6-membered hetercarylene or any combination thereof. In some embodiments,
the linker inchudes an alkylene chain having 1-12 alkylene onits and s wterrapted by and/or
terminates in —C{O)}—, -NH-, —C(OINH-, —C{OiN{Me)—, s carbocyclene, 6-membered

i
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heteroarviene or anv combination thereof Tn some embodiments, the hnker includes an
alkvlene cham having 1-6 alkviene wnits and 13 mierrupted by and/or terminates in —-C(O)-, —
NH-, ~C{ONH-, ~C{OIN{Me}-, Ce carbocvclene, 6-membered heteroarvlene or any
combination thereof. In some embodiments, the linker ncludes an alkvlene chain having 1-3
atkviene umis and 1s mterrupied by and/or ternunates m —C{O}-, -NH-, -C{ONH-, -
C{ON(Me}-, Cs carbocvelene, 6-membered heteroarviene or any combination thereof In
some embodiments, the linker includes an alkylene chain having 1-18 alkylene units. In some
embodiments, the linker includes an alkvlese chain having 1-12 alkviene units. In some
embodiments, the hinker mncludes an alkviene chain having 1-6 alkviene units. In some
embodiments, the linker includes an alkviene cham having 1-3 alkylene units.

[6072] "Carbocyclene” refers to a bivaleni carboevcle radical, which 13 optionally
substituted.

16673f "Heterocvclene” refers to a Wivalemt heterocyelyl radical which may be optionally
substituted.

[3674] "Helercarylene” refers to a bivalent heteroaryl radical which may be optionally
substituted.

[BG7S] Representative examples of linkers that may be suitable for use in the presemt

disclosure include alloviene chaing:

m (L1}, wherein nis an integer of 1412 (“of” meaning inchusive), e g, 1-12, 1411, 1~
10, 1-9, 1-8, 1-7. 1-6, 1-5, 1-4, 1-3. 1-2, 2-10, 2-9. 2-8, 2-7, 2-6, 2-5, 2-4, 2-3_ 3-10, 3-9, 3-8,
3.7, 3-6, 3-5, 34, 4-10, 4-9, 4-8. 4-7_ 4-6, 4-5, 5-10, 5-9, 5-8, 5-7, 3-6, 56-10, 6-9, 6-8, 6-7, 7-

16,79, 7-8, 8-10,8-2 9-10and £, 2. 3,4, 5,6, 7, 8,9 and 10, examples of which include:

B s NN e }{\W
W (L1-d}y; and

1Y

}{\/\/\/\}{ -

alkvlene chams terminating in various functional groups (as described above), examples of

{Li-cx

which are as follows:

19
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(L2-a) O (L2b) T2 O(LI-c):

|
‘/2&:\/\% SN \n}g

O (L2-d) G (LZ-e)
o N 9
\/\V/\%:&‘ ‘?,{; \ﬂ/ RN 4
O (L2-f) and Q (L2-g)

alkyvlene chamns interrupted by various functional groups {as described above), examples of

which are as follows:

W{ﬁ\\/}f %Tﬁ\/ﬁg

(L3-a) G {L.3-b);

i
B8
W\G/ \Q/A\:}KL (L3-c) and S (L3-d);

alkviene chains interrupted by or terminating with heterocyclene groups, e.g.,

P%]\ ~
% N

examples of which include:

(L4}, wherein ro and 1 are jndependently an inleger from 0-10,

P e
Oﬁ\v}l{“ (L4-a); I\\’“l T (L4-b);

O | ey
N @© L\v

4-¢); {1.4-d); and

20
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M’Nﬁ\\\&/\\“}{
AN (Ld-e).

alkviene chams mnterrupted by anude, heterocvelene and/or arvl groups. examples of which
mclude:

N/’\\/’/\Sﬁi

- J

T {(L.5-a), and

AN Ty 'g\\’/}}i
\[\)\/() /\j’]: (L5-b}

alkylene chains interrupted by heterocyclene and aryl groups, and a heteroatom. examples of

which includs:

}q\@ A TN

(L6-b): and
2 o A o j
N i
' (Lo-¢c);
and

alkvlene chains interrupted by and/or termunating in a heteroatom suchas N, Q or B, e.g.,

o b

R (L7}, wherein each n is independently an integer of 1-10, e.g., 1-92, 1-8. 1-7,
16, 1-5, 1-4, 1-3, 1-2, 2-10, 29, 2-%, 2-7. 2-6, 2-5, 24, 2-3, 3-10, 3-9, 3-8, 3-7, 3-6, 3-5, 34,
4-10, 4-9, 4.8, 4-7, 4-6, 4-5, 5-10, 5-9, 5-8, 5-7, §5-6, 6-10, 6-9, 6-8, 6-7, 7-10, 7-9, 7-8, 8-10,
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89,910, and 1,2, 3. 4,5 6,7 8 9and 10, and Ris H or C1 1o €4 alkyl, an examplg of

which is

B AN W NP

| (L7-a).
[6076] In some embodiments, the linker may include a polyethylene glveol (PEG) chan
which mav terminate at either or both teroum with at least one of —S—, —N{(R")—, (=C-, -

C{0)-. ~COY0-, ~OCO}-. -OC(0)0-. -CINOR)-, ~CLONR -, ~CONR)CO)-, —

N{RHYSO)—, ~SOINR -, -NEREDSORNER -, -NRDIS(OIN{R ), Cs.12 carboevelene, 3- to
12-membered heterocyclene, 5- to 12-membered heteroarylene or any combmnation thereof]
wherein R'1s H or C1-Cs alkyl, wherein the one or both terminating groups may be the same or
different.

{60771  In some embodiments, the linker mcludes a polvethviene glyeol chain having 1-10
PEG umits and 1s interrupted by and/or termunates in —C{0)-, -NH—, -C(OWH-, -C{OIN{Me)}-

. of any combination thereof In some embodiments, the linker includes a polyethylene giveol

COINH-, —COIN{Me}—, or any combination thersof In some embodiments, the linker

mcludes a polvethvlene glveol chain having -2 PEG units and is mterrupted by and/or

embodiments, the linker mcludes a polyethylene glycol chain having 1-10 PEG. In some
embodiments, the linker includes a polvethvlene glhveol chan having 1-6 PEG wuts. To some
embodiments, the linker includes a polyethvlene giveol chain having 1-2 PEG untis.

(6678} Examples of linkers that include a polyvethyiene glveel chain include:

b?
G - N . . - Y N . .
B {183, wherein n is an integer of 2-10, examples of which include:

F‘i/\(}/\\/()\/?gi (La): ?\(/\QN
g‘{/\C}M ?é('/\ajf\%»

4 (L8-c}; and 8 (1.8-d}).

{(L8-b},
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{36791 In some embodiments, the linker containing a polvethviene glycol chain may
terminate in a functional group, examples of which are as follows:

O s . 4
fj\é,fAQf};\v/iL‘N’}% ?{é//\@/j 5 \"/\\r/}a
o (Lu-ay; O (Lo-by

. |
&/\Q/};\v/\\%& %A\O/};\VN \n/j%l

T (Lo-c); G {L9-d); and

O

{L.9-¢).
[6080] In some embodiments, the linker 1s represented by any one of structures:
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[6081] In some embodiments, compounds of the present disclosure may be represented by

any one of the following structures:
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CN

rmmmmmmmemmmmmmmmmmneen

N | Degron (D))

5N
! NH H
@r\wr‘ 2
RS 9 . or a pharmaceutically acceptable salt or

slerecisomer thereof

Degrons

{6682 The Ubiquitin-Proteasome Pathway (UPP) s a critical cellular pathway that regulates
key reguiator proteins and degrades misfolded or abnormal proteins. UPP is central to muliiple
cellular processes. The covalent attachroent of ubiquitin {o specific protein subsiraies 1s
achieved through the action of E3 ubiquitin ligases. These ligases include over 300 different
proteins and are categorized into muliiple classes defined by the structural element of their E3
functional activity.

16083] The degron may bind the E3 ligase which 1s cereblon (CRBN) or von Hippel Lindau
{(VHL} tumor suppressor.
[3684] In some embodiments, the degron that binds cereblon is reprasented by D1

O

e

\_{:O

N-Q
4
0N, T
Re
e (D1}, or a sterevigsomer thereof)
wherein,

Qs CHz or C(O); and
Xiis O or NH.
[6685] [In some embodiments, ¢ is CHz
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{3686} In come embodiments, Qs C=0

{3687} In some embodiments, X1 is O.

{6638} In some embodiments, X is NH.

{66891 [n some embodiments, Xiis CHo

[6694f o some embodiments, Xiis C=C.

{6691}  In some embodiments, G i1s CHzand X1 is O In some embodiments, (@ 1s CHzand Xy
1s NH. In some embodiments, ¢ is CHzand X115 CHa. In some embodiments, ¢ i1s CHzand X
is C=C.

{6092} In some embodiments. Q is C{0) and X115 O. In some embodiments, Q is C{O} and
X118 NH. In some embodiments, (3 is C(O) and X is CHa. In some embodiments, Q 15 C(0)
and X115 C=C.

[6693) [0 some embodiments, formula D1 is of formuia Dia-Dip:

(D10,




WO 2025/006902 PCT/US2024/036042

H H O
H O O
-1 %__ N N
g‘{w{\ g i \/L\‘Q ;‘{wj’/\ o
= (D), = {(D1K), = (D1,
H 0
H -
o N\‘{’O O;ﬂ{
8 % L O‘} s
\ \;‘“N' p !
N Oim), ¥ (D1n),
Ned®
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= (Do) or {Dip).

[6694] Therefore. in some embodiments, the compounds of the prasent disclosure may be
represented by any of the following structures:
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H,N

O . or a pharmaceutically
acceptable salt or sterecizomer thereof, wherein Q 1s CHz or C{3). In some embodiments, the
tinker includes an alkylene chain baving 1-12 alkylene uniis and 1s interrupted by and/or
terminates in —C{O)}—, -NH-, -C(OINH-, -C{OIN{Me)}—, Cs carbocvclene, o6-roembered
heteroarvliene or any combination thereof In some embodiments. the linker wmchudes an
atkyiene chain having 1-6 alkylene units and is iterrupted by and/or termunates in ~C(0)~, ~
NH-, -CONH-, -C(OINMey-, s carbocyelene, 6-membered hetercarvlene or any
combination thereof. In some embodiments, the boker includes an alkyvlene chain having 1-3
alkviene units and is interrupted bv and/or termunates in ~C(Op-, ~NH-, - C{OWNH-, ~
C{OWN(Me)-, Cs carbocvelene, G-membered hetercarviens or anv combination thereof In
some embodiments, the linker includes an alkvlene chain having 1-12 alkylene unils. In some
embodiments, the linker includes an alkylene chain having 1-6 alkyiene units. In some
embodiments, the linker includes an alkylene chain having 1-3 alkylene units. In some
embodiments, the linker includes a polvethviene glveol chain having 1-6 PEG units and s

mterrupted by and/or terminates in —~C(0)-, -NH-, —-C{OINH-, —C{(ON{Me)-, or any

)
n
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combination thereof In some embodiments, the linker includes a polvethyvlene glycol chain
having 1-2 PEG units and 1s interrupted by and/or ternunates in ~C{0)~, -NH-, ~C{ONH-, -
CONEMe)-, or any combination thereof In some embodiments, the linker mncludes a
polvethyviene glveol chain having 1-6 PEG units. In some embodiments, the linker includes a
polvethviene glveol chaim having 1-2 PEG units.

{6695 [n some embodiments, the degron may bind the E3 ligase which is von Hippel-Lindau

(VHL) tumor suppressor, and 15 represented by D2 or D3;

o H
p) Ao~
and@ el .
L\s \:;’wf' N -
RaR7 ) \
Y I~
HO (D) or

{133}, or stersoisomer thereof,
whereut
Ry is H or optionally substitited C-Cs alkyi, or

Ry and Ro, together with the carbon aton: to which thev are attached, form cvclopropvl;

Reis H, methvl or ¢

Rois COYCR10R11R 12, : or § ;
Rioand Rz areboth H, or
Rio and Ry, together with the carbon atom to which they are attached, form
cvelopropyl
Ruis H, fluoro, cyano, or NMez, and
Y X X
Y is H, 6%7 HNT - M@NE. or Hal7 %
wherein § is a bond between the Degron and the Linker, provided that there is only one
bond between the Degron and the Linker.

80261 o some embodiments, the degron 1s of formula D2
te
5

[G6971  In some embodiments, Ry 15 H and Rsis : :

36
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[B698]  In come embodiments, Ry and Rs are both H

{3699}  In some embodiments, Ry 13 H and Rs s methvl

[6G104] Insome embodiments, Ry is optionally substituted C1-Cs alkyl and Reis H.

{66163 Insome embodiments, Ry is optionally substituted C1-Cs alkyl and Rg is methvl,
[66162]  Io some ersbodiments, R7 and Re, together with the carbon atom fo which thev are
attached, form cvelopropyl

[66103] Insome embodiments, Y is H

¥ 2 & *
[60104] In some embodiments, Y is O7%, HN . M&NE, or HaC %

[66165]  In some embodiments R is ﬁg— .

[B3106]  In some embodiments, Re g C{OMR1R 1R In some emboduments, Rio, Ri1, and
Riz are H. In some embodiments, Re and Ry, together with the carbon atom to which they are
attached, form cyclopropyl and Re is H, fluoro, cyano, or NMez. In some embodiments, Rsis

fluore, cyvano, or NMex.
[BG107]  In some embodiments, Ry is H, Reis % cand Y is H.

[GG108] In some embodiments, Ry is H. Rsis § .Y 1s H. and Ro is CIOXCRoRR,
wherein Rio and Rui, together with the carbon atom to which they are attached. form
cyclopropyl and Rz 1s fluoro, cyano, or NMes.

0% HNTE MeN"S

[B3109]  In some emnbodiments, Y 1S . oF HZC:&B‘ and Ry and Rg are H.

; R X iy
[66118] Insome embodiments, Y is O%N HM % ,MeN'* o H2C%‘ Ry and Rs are H, and
Re is CHOCRueR 1R, wherein Ryo and Ri:, together with the carbon atom to which they are
attached, form cvelopropy! and Raz is fluore, eyane. or NMea
[66111] Insomeembodiments Rois ¢ .Y is H, and Ry and Ry are H.
[#6112] In some embodiments Ro is % .Y s H. Ry is H, and Rs 15 methyl

(60113} Insome embodiments Rois § .Y 1s H, Rris optionally substituted €1-Cs alkyl,

and Rz is H.

[00114] In some embodiments Rois § , Y 1s H, R7is optionally substituted C1-Cs alkyl,
and Rsis HL

(5]
~3
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[66115] Insomeembodiments Rois ¢ | Y is H, and Ry and Rs, together with the carbon

atom 1o which they are attached, form cyvclopropyl.

[66116]  In some embodiments, formula D2 15 of formula D2a-D20:;

7
O o H
N},érA@;}zN N\\?\F
~g =/ X /N ©
HO

(D2a)
/ T?CN
S
HG (D2b)
«7
iR H
v A YWaN e e
sE Y
:\S/ <__ Y N O
HC,:} {D2¢)
/ 0 o H
N
-OL30
8 =/ &
HO (D24d)
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(D2hy,

{(E32n), or HO {20}, or a steresisomer thereol

[B8117]  Insome embodiments, the degron is of formada D3

[66118] In some embodiments, the degron of formula D3 15 of formula D3a-D3g
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C o

HO . .
e {I33g), or siereoisomer thereof
[66119] Therefore, in some embodiments, the compounds of the present disclosure may be

represented by any of the following structures:

NG CN ~ o)
S g )L(KO
OYK /j O
g

O\\f*@ | o
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NH
o, s—{ N .
N4 Y NH

O~ Linker (L}~ - NH

a , of a pharmaceutically
acceptable salt or steresisomer thereof. Tn some embodiments, the linker includes an alkvlene
chain having 1-12 alkylene units and 1s mterrupted by and/or termunates in —C{0)}—, -NH-, -
CONH-, ~C{OINMe)-, Cs carbocvclene, 6-membered hetercarylens or any combination
thereof. In some embodiments, the linker includes an alkviene chain having 1-6 alkylene units
and 15 interrupted by and/or terminates in ~C(O3, ~NH-, ~C{ONH-, ~C(ON{Me)-, Ce
carbocvclene, G-membered heteroarvlene or anv combination thereof In some embodiments,
the linker inchudes an alkylene chain having 1-3 alkviene units and is interrupted by and/or
terminates 1 —C(0)-, -NH-, -C{(OINH-, -C{O)NMe)-, Ce carbocyelene, 6-membered
hetercarviene or anv combination thereof In some embodiments, the linker includes an
alkviene chain having 1-12 alkvlene umits. In some embodiments, the linker includes an
atkviene chain having 1-6 alkyiene units. In some embodiments, the linker includes an alkylene

chamy having 1-3 alkvlene units. In some embodiments, the linker includes a polvethylene
g 3 3 Yy

mcludes a polyethyvlene ghyeol chain having 1-2 PEG umits and is interrupted by and/or
termunales 10 —C{O -, -NH-, -C(OINH-, —-C{ON{Me)}-. or any combination thereof In some
embaodiments, the linker includes a polyethviene glycol chain having 1-6 PEG units. In some
embodiments, the linker includes a polvethviene glycol chain having 1-2 PEG units.

[B6128] In some embodiments, compounds of the present disclosure are represented by any

ong of the following structures:
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o {32}, or a pharmaceutically accepiable salt

or stereoisomer thereof

[66123] Compounds of the present disclosure may be in the form of a free acid or free hase,
or a pharmaceuticallv acceptable salt. A pharmaceuiically accepiable salt of the compounds of
this disclosure can be formed, for example, by reaction of an appropriate free base of a
compound of the disclosure and an appropriate pharmaceutically acceptable acid 1o a suitable
solvent under standard conditions well known in the art. See, for example. Gould, P. L., "Salt
selection for basic drugs.” International Journal of Pharmaceutics, 33: 201-217 (1986); Bastin,
R. 1, et al., "Salt Selection and Optimization Procedures for Pharmaceutical New Chemical
Entities,” Organic Process Research and Developiment, 4:427-435 (2000} and Berge. S M, at
al., "Pharmaceutical Salts," Journal of Pharmaceutical Sciences, 66:1-19, (1977).

061221 Compounds of the present disclosure yoay have at least one chiral center and thus
may be in the form of a stereoisomer, which as used herein, embraces all isomers of individual
compounds that differ only in the orientation of their atoms i space. The form sicrecisomer
includes mirror image 1somers (enantiomers which include the (R-) or (8-} confligurations of
the compounds), mixtures of mirror image isomers {physical mixtures of the enantiomers, and
racernates or racenue mxiures) of compounds, geometric (Cis/trans or /¥, R/S) isomers of
compounds and isomers of compounds with more than one chiral center that are not nurror
images of one another {diastercoisomers}). The chiral centers of the compounds may undergo
epimenzation i vivo, thus, for these compounds, admimstration of the compound in s (R-)
form is considered equivalent 1o adnunisiration of the compound in its {8-) form. Accordingly,
the compounds of the present disclosure may be made and used in the form of mmdividual
isomers and substantially free of other isomers, or in the form of a mixture of various isomers,
e.g., racemic mixtures of stereoisorners.

i60123]  In some embodiments, the compound of formula (1} 1s an 1sotopic dervative in that
it has at least one desired sotopic subsiitution of an atom, at an amount above the natural

ahundance of the isolope, .., enniched. In one emnbodiment, the compound includes deuteriom
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‘

or multiple deuterium atoms.  As used herein, the term “compound” embraces isolopic
derivatives.

[66124] Compounds of formula (I} may also be in the form of N-oxides, cryvstalline forms
{also known as polyvmorphs), co-crystals, aclive metabolites of the cornpounds having the same
tvpe of activity, prodrugs, tautomers, and unsolvated as well as solvated {e. g . hvdrated) forms
with pharmaceutically acceptable solvents such as water, ethanol, and the hike, of the
compounds. As used herein, the term “compound”™ embraces all these forms.

[60125] The compounds of formuda (I) may be prepared by crystallization under different
conditions and may exist as one or a combination of polvmorphs of the compound. For
example, different polvmorphs may be identified and/or prepared using different solvents, or
different mixtures of solvents for recrystallization, by performing crystalbzations at different
temperatures, or by using various mades of cooling, ranging from very fast to very slow coeling
during crystatlizations. Polvmorphs mayv also be obtained bv heating or melting the compound
followed by gradual or fast cooling. The presence of polymorphs mav be determined by solid
probe NMR spectroscopy, IR spectroscopy, differential scanning calonmetiry, powder X-ray
diffractogram and/or other known technigues.

[66126] In some embodiments, the pharmaceunical composition comprises a co~crvstal of a
compound of formula {1} The term “co-crysial”, as used herein, refers 1o a stoichiometric
multi-component system comprising a compound of formula (I) and a co-crvstal former
wherein the compound of formula (I} and the co-crystal former are connected by non-covalent
interactions. The term “co-crystal former™, as used herein, refers (o compounds which can form
wiermolecular interactions with a compound of fornuda (I} and co-crvstatlize with it
Representative examples of co-crvstal formers mclude benzoic acid, sucamic acid, fumaric
acid, glutaric acid. frams-cinnamic acid, 2,5-dihvdroxybenzoic acid, glveolic acid, rams-2-
hexanoic acid, 2-hvdroxy caproic acid, lactic acid, sorbic acid, tartaric acid, {ferulic acid, suberic
acid, picolinic acid, salicvhie acid, malewe acid, saccharin, 4,4 -bipyridine p-aminosalicvlic
acid, nicotimamide. urea, isonicotinanude, methyl-d-hvdroxvbenzoate, adipic acid, terephthalic
acid, resorcinol, pvrogaliol, phlsroglucinol, hydroxyquinol, isoniazid, theophylline, adenine,
theobromine, phenacetin, phenazone, etofviline, and phenobarbital.

Methods of Synthesis

16G127] In some embodiments, the present disclosure is directed to a method for making a
componnd of formula (1) or a pharmaceutically acceptable salt or sterecisomer thereof

Broadly, the corapounds or pharmaceutically acceptable salts or sterenisorners thereof, may be
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prepared by any process known to be applicable to the preparaiion of chemically related
compounds. The compounds of the present disclosure will be betier understood in connection
with the synthetic schemes that described in various working examples that illustrate non-
Iimiting methods by which the compounds of the disclosure may be prepared.

Pharmaccudical Compositions

[66128]  Another aspect of the present disclosure is directed to a pharmaceutical composition
that includes a therapeutically effective amount of a compound of formula (I), or a
pharmaceutically acceptable sali or sierecisomer thereof, and a pharmaceutically acceptable
carrier. The term “pharmaceutically acceptable carrier.” as known in the art, refers to a
pharmaceutically acceptable material, composition or vehicle, cwtable for administering
compounds of the present disclosure to mammals. Swiable carriers mav mclude, for example,
hiquids (both agueous and non-aqueous alike, and combinations thereof), solids, encapsulating
materials, gases, and combinations thereof (2.2, semi-solids}. and gases, that function to carry
or transport the compound from one organ. or portion of the body. 1o ancther organ. or portion
of the bodv. A carrier is “acceplable” in the sense of being physiologieally inert to and
compaiible with the other mgredients of the formulation and not injurious to the subject or
patient. Depending on the type of formulation, the composition may also include one or more
pharmaceutically acceptable excipients.

[3612%] Broadly. compounds of formula (I} and their pharmaceutically acceptable salis and
stereoisomers may be formulated into a given type of composition in accordance with
conventional pharmaceutical practice such as conventional muxing, dissolving, granulating,
dragee-making, levigating, emulsifving, encapsulaiing, entrapping and Compression procgsses
(see, e.g, Remington: The Science and Practice of Pharmacy (20th ed ), ed. A R. Gennaro,
Lippincott Williams & Wilkins, 2000 and Encyclopedia of Pharmaceutical Technology, eds.
J Swarbrick and J. C. Boylan, 1988-1999, Marcel Dekker, New York}, sach of which 15
mcorporated herein by reference in its entirety. The type of formulation depends ou the mode
of admimstration which mayv include enteral (g, oral. buccal, sublingual and rectal),
parenteral {e.g. subcutaneous {s.¢.}, intravenous {iv.), intramuscular (i), and intrasternal
mjection, or infuston techniques, inira-ocular, intra-arierial, intramedullary, intrathecal,
intraventricular, transdermal, interdermal, intravagimal, niraperitoneal, roucosal, nasal,
iniratracheal instillation, bronchaal instillation, and inhalation) and topical {e.g.. transdermal).
[B6136] In general, the most approprate route of admimstration will depend upon a variety

of factors including, for example, the nature of the agent (e g, 1ts stability in the environment
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of the gasirointestingl tract}, and/or the condition of the subject {e.g., whether the subject 1s
able to tolerate oral admirustration). For example, parenteral {e.g | intravenous) adnunistration
may also be advantageous in that the compound may be administered relatively quickly such
as in the case of a single-dose treatruent and/or an acute condition.

[66133] o some embodiments, the compounds are formulated for oral or nmiravenous
admintstration {e.g , systemic iiravenous injection).

[66132]  Accordingly, compounds of formula (1) may be formudated into solid compositions
{e.g., powders, tablets, dispersible granules, capsales, cachets, and supposiiories), liguid
compositions {e.g., solutions 1n which the compound 15 dissolved, suspensions in which solid
particles of the compound are dispersed, emulsions, and solutions comtaining liposomes,
micelles, or nanoparticles, syrups and elixirs); sermi-solid compositions (e. g, gels, suspensions
and creame}; and gases {e.g., propellants for gerosol compositions). Conmpounds may also be
formulated for rapid, intermediate or extended release.

801331 Solid dosage forms for oral administration include capsules, tablets, pills, powders,
and granules. In such solid dosage forms, the aclive compound is mixed with a carrier such as
sodium citrate or dicalcium phosphate and an additional carmier or excipient such ag ap fillers
or extenders such as starches, lactose, sucrose, glucose, mannitol, and silicic acid. b} binders
such as, for example, methylcellulose, microcrystathine cellulose,
hydrovvpropvimsthyvicellulose, carboxymethvicellulose, sodium  carboxymethyvicellulose,
alginates, gelatin, polyvinylpyrrolidineone, sucrose, and acacia, ¢} hurnectants such as glycerol,
d} disintegraling agenis such as crosslinked polymers (e.g.. crosslinked polyvinvipyrrolidone
{crospovidone), crossiinked sodium carboxymethy! celludose (croscarmellose sodiam), sodiom
starch glveolate, agar-agar, calcium carbonate, potaio or tapioca starch, alginic acid, certain
silicates, and sodium carbonate, e} solution retarding agenis such as paraffin, £} absorption
accelerators such as quaternary ammonium compounds, g) wetting agents such as, for example,
zetv] alcohol and glycerol monostearate, h) absorbenis such as kaolin and bentonite clay, and
1) lubricanis such as talc, calcium stearate, magnesium stearate, solid polyethvlene glveols,
sodium lauryl sulfate, and mixtures thereof In the case of capsules, tablets and pills, the dosage
form may also include buffering agenis. Solid composiiions of a similar type may also be
emploved as fillers i soft and hard-filled gelatin capsules using such excipients as lactose or
milk sugar as well as ligh molecular weight polvethviene glveols and the like. The solid dosage
formg of tablets, dragees, capsules, pills, and granules can be prepared with coatings and shells

such as enteric coatings and other coatings. They may further contain an opacifying agent.
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[36134] In some embodiments, compounds of formula (I3 may be formudated m a hard or
soft gelatin capsule. Representative excipients that may be used include pregelatinized starch,
magnesium stearate, manntiol, sodium stearyl fumarate, laclose anhydrous, microcrystalline
cellulose and croscarmellose sodium. Gelatin shells may include gelatin, titaniuim dioxade, iron
oxides and colorants.

{86135 Liqud dosage forms for oral admunistration mclude solutions, suspensions,
emulsions, micro-emulsions, syrups and elixirs. In addition to the compound, the liquud dosage
forms may contain an agqueous or non-aqueous carrier {depending upon the solubility of the
compounds} commonly used in the art such as, for example. water or other solvents,
solubilizing agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate,
ethyl aceiate, benzyl alcohol, benzyl bencoate, propylene glveol, 1.3-butvlens glycol,
dimethyHformamide, oils (in particular, cottonseed, groundnut, comn, germ, ohive, castor, and
sesame oils), glvcerol, tetrahydrofurfurvl alcohol, polvethylene glveols and fatty acid esters of
sorbitan, and mixtures thersof Oral compositions may also include an excipients such as
welling agents, suspending agents, coloring, sweetening, flavoring, and perfuming agents.
{80136]  Ingectable preparations for parenteral admintstration may 1nclude sterile aqueous
solutions or cleaginous suspensions. They mav be formulated according to standard techniques
using suitable dispersing ot wetting agents and suspending agents. The sierile mjectable
preparation may also be a sterile imjectable solution, suspension or emulsion m a nonioxic
parenteraily accepiable diluent or solvent, for example, as a sohution in 1.3-butanedicl. Among
the acceptable vehicles and solvents that may be emploved are water, Ringer's solution, U .S P
and sotonic sodium chloride solution. In addition, stenie, fixed oils are conventionally
emploved as a solvent or suspending medium. For this purpose anv bland fixed oil can be
emploved mcluding svnthetic mono- or diglycenides. In addition, fatty acids such as oleic acid
are used in the preparation of injectables. The mjectable formudations can be stenlized, for
example, by filtration through a bactertal-retaining filter, or by ncorporating sterilizing agents
in the form of sterile solid compositions which can be dissolved or dispersed in sterile water or
other sterile injectable medium prior to use. The effect of the compound may be prolonged by
slowing s absorption, which may be accomplished by the use of a liquid suspension or
crystalline or amorphous material with poor water solubility. Prolonged absorplion of the
compound from a parenterally adnunistered formulation may also be accomplished by

suspending the compound 1n an oily vehicle,
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[B6137] In certain embodiments, compounds of formuda (1) may be administered in a local
rather than systernic manner, for example, via igjection of the conjugate directly info an organ,
often in a depot preparation or sustamed release formulation. In specific embodimenis, long
acting formudations are administered by umplantation (for example subcotanecusly or
mitrarousculardy ) or by miramuscular injection. Injectable depot forms are made by forming
microencapsule matrices of the compound i a biodegradable polvmer, e.g, polylactide-
polyalveolides, poly{orthoestersy and poly{anhydrides}. The rate of rglease of the compound
may be controlled by varving the ratio of compound (o polviner and the nature of the particidar
polvmer emploved. Depot injectable formudations are also prepared by entrappmg the
compound in Hiposomes or microemulsiong that are compatible with body tissues. Furthermore,
i other embodiments, the compound is delivered in a targeted drug delivery system, for
example, i a lposome coated with organ-specific antibody. In such embodiments, the
Liposomes are targeted to and taken up selectively by the organ.

I66138] The compositions may be formulated for buccal or sublingual administration,
examples of which include tablets, lorenges and gels.

[B6138] The compounds of formula (1) may be formulaied for adnunisiration by inhalation.
Various forms suitable for administration by inhalation include aeroscls, mists or powders.
Pharmaceuiical compositions may be delivered in the form of an aerosol spray presentation
from pressurized packs or a nebulizer, with the use of a suitable propeliant (g,
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide
or other suitable gas). In some embodiments, the dosage wnit of a pressurized aerosol may be
determined by providing a valve o deliver a metered amount. In some embodiments, capsules
and cartridges including gelatin, for example, for use in an inhaler or imsufflator, may be
formulated comtaining a powder nux of the compound and a switable powder base such as
lactose or starch,

601406 Compounds of formula (1) mav be formulated for topteal adoimstration which as
used heremn, refers to admunistration inradermally by injection of the formulation to the
epidermis. These types of compositions are typically in the form of ointments, pastes, creams,
fotions, gels, solutions and sprays.

{80141} Represendative examples of carriers uselul in formulating compounds tor topical
application mclude solvents {e. g, alcohols, poly alcohols, water), creams. lotions, ointments.
oils, plasters, liposomes, powders, smulsions, microgmulsions, and buffered solutions {e.g.,

hypotonic or buffered sahine} Crearos, for example. may be formulated using saturated or
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wnsaturated fatty acids such as stearic acid, pabmitic acid, oleic acid, palmto-olgic acid, cetvl,
ot oleyl alcobols. Creams may also coniain a non-iomc surfactant such as polvoxy-40-stearate.
[6G142] In some embodiments, the topical formmdations may also include an excipient, an
example of which is a penetration eshancing agent. These agents are capable of transporting a
pharmacologically active compound through the stratum cornewm and nto the epideris or
dermig, preferably. with little or no systemic absorption. A wide variety of compounds have
been evaluated as to their effectiveness in enhancing the rate of penetration of drugs through
the skin. See, for example, Percutaneous Penetration Enhancers, Matbach H. 1 and Smith H.
E. {eds.}, CRC Press, Inc.. Boca Raton. Fla. {1995}, which survevs the use and testing of various
skin penetration enhancers, and Buyuktimkin ef al., Chemical Means of Transdermal Drug
Permeation Enhancement in Transdermal and Topical Drug Delivery Systems, Gosh T, K.,
Phster W. R Yum 8. { {Eds.). Interpharro Press Inc., Buffalo Grove, HiL {1997}, each of which
is incorporated herein by reference in iis entirety. Representative examples of penetration
enhancing agents include triglveernides {e.g. . sovbean o}, aloe compositions (e.g., aloe-vera
gely, ethyl alcohol, isopropyl alcohol, octolvphenvipolyethvliene glveol, oleic acid,
polyethviene glyvcol 400, propylene glyveol, N-decylmethylsulfonide, fatty acid esters {e.g.,
isopropvl myristate, methyi laurate, glycerol monooleate, and propyviene glycol monooleate),
and MN-methyipyrrolidone.

[36143] Representative examples of vet other excipients that may be included in topical as
well as in other types of formulations {to the extent they are compatible), include preservatives,
antioxidants, moisturizers, emolthients, buffering agents, solubilizing agents, skin protectants,
and surfactants. Suitable preservanives inclode alechols, guaternary arsnes, organic acids,
parabens, and phenols. Suitable antioxidants mclude ascorbic acid and 1ts esters, sodium
bisulfite, buivlated hvdroxyioluene, butvlated hydroxyamisole, tocopherols, and chelating
agents like EDTA and ciiric acid. Suitable moisturizers include glveerin, sorbitol, polvethylens
alycols, urea, and propylene glveol. Suttable buffening agents include citric, hydrochloric, and
factic acid buffers. Suitable solubilizing agents include quaternary ammonium chlorides,
cyclodextring, bensyvl benroate, lecithin, and polvsorbates. Suitable skin protectants include
vitamin E oil, allatoin, dimethicone, glveerin, petrolatum, and zine oxide.

[G0144] Transdermal formwlations tvpcally erploy  transdermal delivery devices and
transdermal delivery patches wherein the compound is forrmilated in hipophilic emudsions or
buffered, aqueous solutions, dissolved and/or dispersed in a polymer or an adhesive. Paiches

may be consiructed for continucus, pulsatile, or on demand delivery of pharmaceuiical agends.
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Transdermal delivery of the compounds may be accomplished by means of an iontophoretic
patch. Transdermal paiches may provide controlled delivery of the compounds wherein the rate
of absorption is slowed by using rate-controlling membranes or by trapping the compound
within a polvmer matrix or gel. Absorption enhancers may be used 1o increase absorption,
examples of which include absorbable pharmaceutically acceptable solvents that assist passage
through the skin.

[661458] Ophthalmic formulations include eye drops.

[60146] Formulations for reclal admunisiration include enemas. rectal gels, rectal foams,
rectal aerosols. and retention enemas. which may contain conventional suppository bases such
as cocoa butter or other glycerides, as well as synthetic polymers such as polyvinvipyrrolidone,
PEG, and the like. Compositions for rectal or vaginal administration may aise be formulated
as suppositories wiuch can be prepared by muxing the compound with suitable non-urritating
carriers and excipienis such as cocoa butter, mixtures of fatty acid glycendes, polvethyiene
glycol, suppository waxes, and combinations thereof, all of which are solid at ambient
temperature but liquad at body temperature and therefore mell in the rectum or vagmnal cavity
and release the compound.

Dosare Amounts

(601471  As used herem, the term, "therapeutically effective amount” refers to an amount of
a compound of formula {1}, or a pharmaceutically acceptable salt or a sterecisomer thereof, or
a composition including a compound of formula (1), or a pharmaceutically acceptable salt or a
sterevisomer thereof, effective in producing the desired therapeutic response in a particudar
patient i need thereol. Therefore, the term "therapeutically effective amount” wmcludes the
amount of a cormpound of formuda (1), or a pharmaceutically acceptable salt or a sterecisomer
thereof, that when administered, induces a positive moedification in the disease or disorder 1o
be treated, or 13 sufficient to prevent development or progression of the disease or disorder, or
alleviate (o sore exient, one or more of the svmptoms of the disease or disorder being treated
in a subject, or which simply kills or inhibits the growth of diseased (e.g . cancer, autophagy-
dependent disease (2 g., newrodegenerative disorder)) cells, or reduces the amount of DNMT1
in diseased cells.

[B6148] The total daily dosage of the compounds and usage thereof may be decided
accordance with standard medical practice, e.g., bv the attending physician using sound
medical judgment. The specific therapeutically effective dose for any particudar subject may

depend upon a vanety of factors including the disease or disorder being treated and the severity
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thereof {e. o

£, ils present status). the age, body weight, general health, sex and diet of the subject;
the time of admanmistration, voule of administration, and raie of excretion of the speafic
compound employed; the duration of the ireatment; drugs used in combination or coincidental
with the compound. and iike factors well known in the medical arts (see, for example,
Goodman and Gilman's The Pharmacological Basis of Therapeutics, 10th Ediion, A, Gilman,
J. Hardman and L. Limbird, eds., McGraw-Hill Press, 155-173, 2001), which is incorporaied
herein by reference in ifs entirety.

Rethoeds of Use

[6G149] In some aspects, the present disclosure is directed to methods of treating diseases or
disorders by reducing the leval or activity of DNMT1. The methods entail administration of 2
therapeutically effective amount of a compound formula (I}, or a pharmaceutically acceptable
salt or stereoisomer thereof, 1o a subject in need thereof
[66156] The diseases or disorders are characterized or mediated bv aberrant DNMT1 activity
{e.g., slevated levels of DNMTI or otherwise functionally abnormal DNMTI, e.g.. mutant
DNMTUT activity, relative to a non-pathological state). A "disease” i3 generally regarded as a
state of health of a subject wherein the subject cannot maintain homeostasis, and wherein if the
disease is not ameliorated then the subiect's health continues 1o detertorate. In conirast, a
"disorder” in a subject 1s a state of health in which the subject 15 able t¢ maintain homeostasis,
bui i which the subject’s state of health is less favorable than it would be in the absence of the
disorder. Lefi unireated, a disorder does not necessarily cause a further decrease in the animal's
state of heaith.
[B6181]  The term “subject” {or “pattent” s a5 used herem tncludes all members of the animal
kingdor prone o or suffering from the indicated disease or disorder. In some embodiments,
the subject is a mammal, ¢.g, a human or a non-human mammal. The methods are also
applicable to companion amimals such as dogs and cats. A subject “in need of ™ freatment
according fo the present disclosure may be “sulfering from or suspecied of suffering from™ a
specific disease or disorder may have been positively diagnosed or otherwise presents with a
sufficient number of risk factors or a sufficient number or combination of signs or svmptoms
such that a medical professional could diagnose or suspect that the subject was suffering {rom
the disease or disorder. Thus, subjects suffering froro, and suspected of suffening from, a
specific disease or disorder are not necessarily two distinct groups.
[66152] In some embodiments, compounds of formula (1) may be useful in the treatment of

[

cell proliferative diseases and disorders. As used herein, the term “cell proliferative disease or
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disorder” refers to the conditions characterized by deregulated or abnormal celt growth, or both,
including noncancerous condifions such as neoplasms, precancerous condilions, benign
tumors, and cancer.

[66183] In some embodiments, methods of the present disclosure entail treatment of subjects
having cell proliferative diseases or disorders of the hematological system, liver, brain, colon,
prostate, breast, and head and neck.

[00154] Asused herein, “cell proliferative diseases or disorders of the hematological system™
include lymphoma, leukemia, wyeloid neoplasms, mast cell neoplasms, myelodysplasia,
benign monoclonal ganunopathy. lvmphomatoid papulosis, polvevthenua vera, chronic
myelocytic leukamia, agnogenic myveloid metaplasia. and essential thrombocyvihemia
Representative examples of hematologic cancers may therefore include leukemia, multiple
myeloma, and lymphoma (including T-cell lymphoma, Hodgkin's lymphoma, non-Hodgkin's
tyvmphoma (NHL). Examples of NHL include diffuse large B-cell vmphoma (BLBCL),
follicular lymphoma (FL), mantle cell lymphoma (MCL), cutanecus T-cell lymphoma (CTCL}
(ncluding myeosis fungoides and Sezary syndrome), peripheral T-cell lvmphoma (PTCL)
(including anaplastic large-cell lvmphoma {(ALCL), angioimmunoblastic T-cell lvmphoma,
hepatosplenic T-cell lymphoma, epithelial T-cell lympboma, and gamma-delta T-cell
vmphoma), germinal center B-cell-like diffuse large B-call lymphoma, activated B-celi-like
diffuse large B-cell lvomphoma, Burkitt's iyvmphoma/leukemia, mantle cell lymphoma,
mediastinal {thvrmuc) large B-cell lymphoma, follicular lymphoma, marginal zone lymphoma,
tymphoplasmacvtic lymphoma/Waldenstrom macroglobulinemia, refractory NHL, relapsed
NHL, childhood lyvmphomas, and small lymphoeytic lymphoma. Examples of leukemia
nclude childhood leukemia, hairv-cell leukermia, acute Ivrophocvtic leukemia, acute
myelocyiic leukemia, acute mwveloid leukermua {e.g, acute monocviic leukemia), chronic
hvmphocvitic leukemia, chronic myelocytic leukemia, chronic myelogenous leukerma, mast cell
teukernia, myeloid neoplasms and mast cell neoplasms.

[63155]  Asused herein, “cell proliferative diseases or disorders of the liver” include all forms
of cell proliferative disorders affecting the liver. Cell proliferative disorders of the liver may
mnclude liver cancer (e.g., hepatocellular carcinoma, mtrahepatic cholangiocarcinoma and
hepatoblastoma). a precancer or precancerous condition of the liver, berugn growths or lesions
of the liver, and malignant growths or lesiong of the iver, and metastatic lesions in tissue and
organs tn the body other than the liver. Cell prohiferative disorders of the liver mav inchide

hyperplasia, metaplasia, and dysplasia of the liver,
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[B6156]  As used herein, “cell proliferative diseases or disorders of the brain” include all
forms of cell proliferative disorders affecting the brain. Cell proliferative disorders of the brain
may inchude brain cancer {e.g., gliomas, glioblastomas, meningiomas, pituiiary adenomas,
vestibular schwannomas, and primutive newoectodermal tumors (meduiloblastomas)), a
precancer or precancercus condition of the brain, benign growths or lesions of the bram. and
malignant growths or lesions of the brain, and metastatic lesions in tissue and organs in the
body other than the brain. Cell proliferative disorders of the brain may include hyperplasia,
metaplasia, and dysplasia of the brain.

[6G157] As used heramn. “cell proliferative diseases or disorders of the colon™ include all
forms of cell proliferative disorders affecting colon cells, including colon cancer, a precancer
or precancerous conditions of the colon, adenomatous polvps of the colon and metachronous
lesions of the colon. Colon cancer includes sporadic and hereditary colon cancer. malignant
colon neoplasins, carcinoma /1 siru. tvpical carcinoid tumors, and atypical carcinoid tumors,
adenocarcinoma, squamous cell carcinoma, and squamous cell carcinoma. Colon cancer can
be associated with a hereditary syndrome such as hereditary nonpolvposis colorectal cancer,
famuliar adenomatous polvposis, MYH associated polyposis, Gardoer’s syndrome, Peuts-
Jeghers syndrome, Turcot’s syndrome and juvenule polvposis. Cell proliferative disorders of
the colon may also be characterized by hvperplasia, metaplasia, or dysplasia of the colon.
[66158] As used herein, “cell proliferative diseases or disorders of the prosiate” include all
forms of cell proliferative disorders affecting the prostate. Cell proliferative disorders of the
prostate may include prostate cancer, a precancer or precancerous condition of the prostate,
benign growths or lesions of the prostate, and malignant growths or lesions of the prostate, and
metastatic lesions in hissue and organs in the body other than the prostate Cell proliferative
disorders of the prostate may include hyvperplasia, metaplasia, and dysplasia of the prostate.
[6615%] As used herein, “celi proliferative diseases or disorders of the breasl” include all
forras of cell prolferative disorders affecting breast cells. Cell proliferative disorders of the
breast may include breast cancer, a precancer or precancerous condition of the breast, benign
growths or lesions of the breast, and metastatic lesions in iissue and organs in the body other
than the breast. Cell proliferative disorders of the breast may include hvperplasia, metaplasia,

and dysplasia of the breast.
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[B3168] These and other aspects of the present disclosure will be further appreciated upon
consideration of the following Examples, which are mtended to illusirate certain particular
embodiments of the disclosure bui are not intended 1o limit its scope, as defined by the claims.

EXAMPLES

[8161] Example 1: Synthesis of N-{1-{6-{(Z-aming-2-oxo-1-phenyiethylithio}-3.5-dicvano-

d-gthvipyridin-2-yDpipendin-d-vH-3-{2-2-C-((2-2 6-dioxopipenidin-3-v1)-1.3-

dinxoisomdolin-4-vhiaminolethoxviethoxy lethoxyipropananude {1}
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[B8162]  Ammonium 3, 5-dicvano-4-ethyl-o-hydroxypyridin-2-olate

[B8163] To asolution of 2-cvancacetamide (28.6 g, 0.34 mol) i water {190 mbL) were added
ammonium hydroxide (25% aqueous solution. 10 mb) and propicnaldehyde (10 g, 6.17 mol).
The mixture was stirred at room temperature (11 for 16 howrs, then filtered. The filter cake was
washed with cold methanol and dried under reduced pressure to give the title compound (12 g,
34.3%),

60184] 2 s-Dichloro-4-ethyipyridine-3, 3-dicarhonitrile

[36165] A thick-walled 75 mL reaction tubg with magnetic stir bar was charged with POCls
(10 mL). Ammonmum 3,5-dicyano-4-ethyl-o-hy droxypyridin-2-olale (1.26 g, 53,82 munol} was

cautiously added while stirning. The tube was capped and heated at 150°C for 30 hours. The
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reaction muixiure was cooled to vt, and POCH was evaporated under a stream of nitrogen gas.
The residue was poured mmte 150 mb of wce water The resulting suspeosion was filtered, and
the filter cake was washed with water and dried under reduced pressure o give the title
compound as a grev solid (1.03 g, 78.29%). LOMS m/z = 20631, 20832, 226,38,
2-Amino-2-0x0- [ -phenviethyl methanesulfonate

160166] To a solution of Z-hydroxy -2-phenviacetamide (0.90 g, 5 95 mmol) in acetonitrile
(1€ mb} was added triethylamine (1.20 g, 1.65 mL, 2 eq) and methanesuifonyi chionde (0.84
g, 0.52 mb, 1.23 eq}. The reaction mixture was stured at 40°C for 5.5 hours. The solvent was
removed by rotary evaporation and the residue was dissolved in DCM (100 mL} The organic
layer was washed with water and brine, dried over sodium sulfate, filtered, and concentrated in
vacuo 1o give the title compound (1.1 g, 80 %), LCMS my/z = 233.22.

{66167 jeri-Buty! (1-{6-({2-amino-2-ox0-1-phenylethyvi)ihio}-3, S-dicvano-+-ethyipyridin-2-
Vikpiperidin-4-vi)carbamare

I66168] A suspension of 2.6-dichloro-d-ethvipyvridine-3,5-dicarboniirile (300 mg, 1.33
mmoly in EtOH (2 mL) wag cooled to -20°C. A solution of feri~butyl piperidin-d-vlcarbonate
(292 mg, 1.1 eq) in EtOH (2.5 mb) was added and the mixture was stirted at -20°C for 30
minutes. Potassium thicacetate (227 mg, 1.5 eq), iriethyvlamine {0.46 mL.), and ethanol (5 mL)
were then added and the mixture was stirred at 1t for 17 hours. 2-amino-2-oxo~1-phenviethyl
methanesulfonate (608 mg. 2 eq) was added and the mixture was stirred at 40°C for 3 houwrs,
then cooled to rt. The mixture was filtered, and the filter cake was washed with EtOH, water,
and ether, then dried under reduced pressure to give the title compound (0.243 g, 41.0%).
LCMS /7 = 521.55 [M+H]".

[B8169)  2-o-(4-Aminopiperidin-1-yi}-3 S-dicvana-4-ethylpyridin-2-vijthio)-2-
phenylacetamide

[6G1760] Dnoxane (0.3 mL) and 4M HCl solution in dioxane (0.3 mb)} were added o feri-buiyl
4-(6-((2-amino-2-oxo- 1 -phenylethy ithio)-3,5-dicy ano-4-ethylpyridin-2-v1piperazine-1-
carboxyviate (51.96 mg, 0.1 mmol). The mixture was stirred for 6 hours at 1t and the solvent
was removed under reduced pressure to give the title compound (45.1 myg, 160%). LCMS my/z
= 422,45 [MHHT

[BO1TY]  N-(I-(C-({2-Amino-2-axo-i-phenyiethyi) thio-3, S-dicvano-+-ethylpyridin-2-
Vipiperidin-4-yi)-3-(2-(2-{2-((2-{ 2, 6-dioxopiperidin-3-vi})- 1, 3-dioxoisoindolin-4-

Vijaminojethoxyjethoxviethoxyipropenamide

N
3]
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301721 2-((v-(4-Amnopiperidin-1-y1)-3,S-dicyano-4-ethylpyridin-2-y thio}-2~
phenviaceiamide (3.85 mg, 0.00913 mmo}), 3-(2-(2-(2-2-2 6-dioxoppenidin-3-vi)-1,3-

digxoisomdolin-4-vDamino}ethoxy Jethosy Jethoxy ipropanoic acid {4.37 mg

50

L0 eq) and
irtethylamine (4.62 mg, 5.0 eq) were dissolved in BMF (0.2 mL) HATU (5.22 mg, 1.5 eq) was
added and the solution was stirred at it for 15 minutes. The reaction muxture was punfied by
column chromatography (Teledvne ISCQO. 4 gsilica column) eluting with a gradient of 0 to 5%

MeOH m DCM, to give the title compound (3.18 mg, 39.3%). LCMS my/z = 880,78 [M+H]"

[66173] Example 2 Svnthesis of N-{1-{6-{{Z-anino-2-ox0-1-phenviethvhithio}-3.5-digvano-

4-ethvlpvridin-2-vDpipendin-4-vD-3-{2-2-12-{(2-(2_6-dioxonipendin-3-vD-1.3-

dioxoisoindolin-S—vhammelethoxylethoxy dethosy propanamide (23

. ]
NC;\\/CN | —(,____\
PN &
I N ‘Q + HO\I]/‘\\,G\ _,-*\Q/\\,O\/*\N /:?\‘( }“N)H: e
HoM \fj 42“\:1’ T = ¢ : ©
P
NC._ A CN
Ak
o K 6 NN
ML s Mg Dty A0
o= N i L

&
[60174] Compound 2 was prepared from 2-((6-(d-aminopiperidin-1-yi}-3.5-dicvano-4-
ethvipyridin-2-yythio-2-phenylacetamide and 3-(2-(2-(2-{({2-(2 6~-dioxopiperidin-3-vi}-1,3-
dioxoisomdolin-3-vhamino}ethoxy Jethoxyethoxy ypropanoic acid using a procedure stmilar to

that used in Example 1. LOMS m/z = 880.82 [M+H]}"

[66175] Example 3; Svathesis of N-(1-(6-{(2-amine-2-oxo-1-phenviethviithio}-3.8-dicvano-

4-ethvipyridin-2-viippendin-4-vH-6-{{2-(2.6-dioxopipendin-3-vi-1.3-dioxoisoindolin-4-

vDaminothexanamide (3)

J:/
NCI, T,(:N HO\.FAV/\/ NH 6 o
Ny P l/\ \“N*"
E:\TJ\.[,NH: ’\\/’\NHZ i
NG
‘)—NH

LF:O N \E\\L
4\[ ]/ \//\/ \)L \/ (j/ MNH,
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[36176] Compound 3 was prepared from 2-{(6-(d-aminopiperidin-1-vi}-3,5-dicyano-4-
sthvlpyridin-2-yhithio)-2Z-phenylacetamide and 6-{(2-2,6-dioxopiperidin-3-y1)-1,3-
dioxaiscindolin-4-yhaminohexanoic acid using a procedure similar 1o that used in Example

1LOMS vz = 790.72 [M+H]} .

{66177 Example 4 Synthesis of N-(1-(6-{{2-amino-2-oxo-1-phenviethvlithio}-3.5-digvano-

d-ethvipyridin-2-vDnipendin-4-v-8-{(2-(2_6-dioxopipendin-3-v1)-1.3-dioxoisoindolin-4-

vlaminooctanamde (4)
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66178 Compound 4 was prepared from 2-{{6-(4-aminopiperidin-1-y1}-3.5-dicvano-4-
ethvipvridin-2-yhthio}-2-phenylacetanude and 8-{{2-(2 6-dioxopiperidin-3-vi)-1,3-
dioxoisoindohin-4-vDamingjoctanoic acid using a procedure similar to that used in Example 1.

LOMS /7 = 818,77 [M+H]

[G6179] Example 3. Svnthesis of N-(1(6-({Z-aming-2-oxo-1-phenviethviythio)-3 3-dicvano-

4-ethvlpvridin-2-vDpipendin-4-v-10-({2-{2.6-dioxopiperidin-3-vl)-1_3-dioxoisoindolin-3-

vDamuino)decanamide (33

NCfCr Lo 0 ﬁ
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166188] Compound 5 was prepared from 2-{(6-(d-aminopipendin-1-vi}-3.5-dicyano-4-

ethvipyridim-2-y1ythio}-2-phenylacetamide and 10-€¢2-(2, 6~dioxopiperidin-3-y1}-1,3-
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dioroisoindolin-3-vyhamino)}decanoic acid using a procedurs similar to that used in Example 1.

LEMS my/z = 846,77 PMHHT

[66183] Example 6 Svathesis of N-(1-(6~((Z-aminc-2-oxo-1-phenylethyviithio}-3, 5-dicvane-

4-ethvipvadin-Z-vinipernidin-4-vD-12-((2-(Z. o-dioxopipendin-3-vil- L 3-dioxoiscindolin:3-

vianunoidodecananude {6}

Nc\,;j\ CN o
j o Q
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[60182] Compound 6 was prepared from 2-((6-(4-aminopiperidin-1-y)-3.5-dicyano-4-
ethvipyvrnidin-2-vithio}-2-phenylacetamide and 12-{£2-{2 6-dioxopiperidin-3-v1}-1,3-
dioxoisoindohin-5-yBaminoydodecanoic acid using a procedure similar to that used in Example

I LOMS /7 = 874.85 [M+H["

(66183} Exanple 7. Svithesis of N-(1-(6-{(Z-aming-2-0xo-1-phenviethviithio}-3 3-dicvano-

4-ethvipvridin-2-vhoipendin-4-v1-4-((2-(2 6-dioxepiperdin-3-v1i-1 3-dioxoiscindolin-4-

vianunoievelohexane- L-carboxanude (7

N

o
g NN
e staeY s
5 \N’*“i;é’ﬁ\i * RN by 0‘)—--Nj-i >>>>>>>>>>>>>>>>>>>>>>> = o H“L J/ \[j
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[60184] Comopound 7 was prepared from Z-({(6-(4-amunopiperidin-1-vi}-3,5-dicyano-4-
ethylpyridin-2-vijthio)-2-phenyiacetamide and 4-((2-(2, 5-dioxopiperidin-3-yi}-1 3-
dioxoisoindohin-4d-vhaminolcvelohexane-1-carboxylic acid using a procedure similar to that

used in Example 1. LOMS my/z = 802.77 [M+H{"
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[B6185] Example & Svnthesis of M1 -(6-{(Z-aming-2~oxo-1-phenviethylithio}-3 5-digvano-

4-ethvipvridin-2-vDmpendin-4-vH-4-{{{Z-(Z.6-dioxoppendin-3-v-1 _3-diososoindolin-4-

Qaminodmethvl

b
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[6G186] Compound 8 was prepared from 2-{{6-{4-anunopiperidin-i-vi}-3, 3-dicvano-4-
ethyipyvridin-2Z-viyhio)-2-phenviacetamide and 4-{{(2-(2 6-dioxopiperidin-3-y1}-1.3-
dioxoisomdolin-d-vhaminoymethybbenzoic acid using 4 procedure similar to that used m

Exanple | LCMS w/z = 81071 [M+H]"

[#3187] Exampie 9 Svnthesis of N-{6-({1-{6-({2-amino-2-0xo-1-phenylethviijthio}-3.5-

dicvano-4-ethvlpvndin-2-vhipiperidin-4-vhDianunol-6-oxchexv-4-(2-(2 6-dioxopipendin-3-

13-1. 3-dioxoisomdohn-4-vDanunolovelohexane- | -carboxanude (9)
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[BGi88] ferr-Buny! (6-((1-(6-({ 2-comino-2-0x0~ 1 -phenylethyvijthio)-3 5-dicyvano-4-

ethyipyridin-2-ypiperidin-4-vhjaminoj-6-oxohexylcarbamaie
166189 2-((6~-{d-ammoptpendin-1-v)-3.5-dicvano-~-d-ethvipyndin-2-vDihio)-2-
phenvlacetamude (20.7 mg, 01.0492 mmol}, 6-({rert-butoxvearbonyaninolhexanoic acid (11 .4

mg, 0492 mmol), and tricthviamine (34.4 gL, 0.245 mmol} were dissolved in DMF (0.25
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mb). HATU {281 mg, 0.0738 mmol) was added and the muxture was stirred at vt for 18
minutes. The solvent was removed under a stream of nitrogen and the residue was purified by
column chromatography (Teledyne ISCQO, 4 g silica colwmn) eloting with ¢ to 4%
MeOH/DCM, {0 give the title corvpound {26.7 mg, 85.6%). LCMS mi/z = 634,67 [M+H]"
60190]  5-Amino-N-(1-(6-{2-amino-2-cxo-{-phenyiethviithin-3, S-dicyano-4-ethyipyridin-
2-yDpiperidin-4-vijhexanamide

[66191] THF (0.2 mL) and 4 M HCI solution 1n dioxane (8.4 mb, 1.6 mmol} were added 1o
tert-butyl {(6-((1-(6~{{ 2~amino-2-ox0~ L -phenyviethyviihi0}-3,5-dicvano-4-ethylpyridin-2-
yvlipipendin-4-vijamino}-6-oxohexyljcarbamate {119 mg, 0.0188 mmol). The mixture was
stirred at 1t for 13 howrs. The soivent was removed under reduced pressure to give the title
compound (9.34 mg, 98%). LCMS my/z = 535 53 [M+H]"

{66192  N-{6-{(1-{6-((2-Amino-2-0oxo-1-pheayiethyllthio)-3. 5-dicvano-4-ethylpvridin-2-
vhipiperidin-4-viJaming)-6-oxohexyll-4-({2-2. 6-dicxopiperidin-3-vij- 1. 3-dioxoisoindolin-4-
vilaminojcvciohexane-I-carboxamide

[36193] The titde compound was prepared from G-amano-N-(1-(6-((2-amuno-2-ox0-1-
phenviethyihihio)-3,5-dicvano-4-ethyipyndim-2-vhpiperidin-d-vhexanamide and 4-((2-(2,6-
dioxopipendin-3-vi}-1.3-dioxoisoindolin-4-yljamino)cyclohexane-1~carboxylic acid using a

procedure siyilar 1o that used in Example 1 LOMS vz = 915.74 [M+H]".

[66194] Example 10. Svnthe of NAG6-((1-(6-{{2-amuno-2-0x0-1-phenviethyvDithio)-3.5-

dicvano-4-ethvlpvridin-2-vhpiperidin-4-vaming)-6-oxohexvy-4-{{((2-(2 6-dioxopiperidin-3-

v- 1. 3-dioxotsomndolin-4-v DasnoimethyDbenzamide (16}
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[60195] Compound 10  was prepared from  S-amino-N-(1-{6-{{2-ammo-2-ox0-1-

phenyiethyhithio)-3,5-dicvano-4-gcthyvipyridin-2-vDhipiperidin-4-vhhexanamide and 4-{{{2-(2,6~
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dioropiperidin-3-y-1 3-dioxoisoindolin-d-vlyaminoymethvbenzoic acid using a procedure

sinilar to that used 10 Example 1. LOMS m/2 =923 79 [M+H]

[66196] Example 11.  Svnthesis  of  N-{1-{6-{{Z-aming-2-oxo-1-phenylethylithio)-3

il

dicvano-4-cthvipvridin-Z2-vDpipendin-4-v1-3-{4-(2-((2-(2 6-dioxopipendin-3-vi-1.3-

dioxoisoindolin-4-vhaminoethy Dpiperazin- L-vlipropanamide (1 1)
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[B8197] Mehyl 3-4-{2-((2-(2 6-dioxopiperidin-3-yl)-1, 3-dioxoisoindolin-+-

vijaminajethyljpiperazin- i -yi}propanoate

[60198] Methyi 3-(4-(Z-aminoethvDpiperazin-i-yhpropancale (100 mg, ¢.464 mmol}, 2-
{2 6~diosoppendin-3-vhi-4-fluoroisoindoline-1 3-dione {1283  mg 0464  mmol),
ditsopropylethylamine (405 pi, 2 32 mmol}, and N-methvipyrrolidine (2.3 mb) were added to
a microwave reaction tube. The tube was capped and microwaved at 100°C for 1 hour. The
mixture was cooled o 1t and purified by colurnn chromatography (Teledyne ISCO, 40 g silica
coluron} eluiing with a gradient of G to 3% MeOH/DCM, to give the title compound (44.16
mg. 20.1 %} LOMS mi7 = 472 45 [M+H]"

[8G199] 3-74-(2-((2-(2 6-Dioxopiperidin-3-vij-1 3-dioxoisoindolin-4-
vilaminojeihylpiperazin-1-yi)propanoic acid

166208 A mixture of methyl 3-(d-(2-{(2-{2.6-dioxopiperidin-3-yl}-1.3-dioxoisomdolin-4-

yvaminoethyDpiperazin-1-yhipropanoate (44.16 mg. 0.0937 mmol), 4 M H{I solution in

69
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dioxans (1.6 mL), and water (0.5 mL} was heated at 100°C for 30 minutes. The solvent was
removed by lvophilization to give the title compound. LCMS nvz = 458.69 [M+H]".

06203] N-(I-(6-((2-Amino-2-oxo-1-phenylethyllihio}-3. 5-dicvano-4-eihylpyridin-2-
Viipiperidin-4-vi)-3-{4-{ 2-{{2-{ 2, G-dioxopm peridin-3-vi}- 1, 3-dhoxoisoindolin-4-
vijaminojethyilpiperazin-1-vi propenamide

[66202] The tidle compound was prepared from 6-amino-N-{1-(6-({2-amino-2-oxo0-1-
phenyiethythio)-3,5-dicyano-4-ethylpyridin-2-vhpipendin-4-yhexanamide and 3-(4-(2-((2-
(2, 6-dioxopiperidin-3-y1)-1,3-dioxoisoindolin-4-yDaminojethy bipiperazin- 1 -v)propanoic acid

using a procedure similar to that used in Example 1. LCMS m/z = 860.64 {M+H|".

[66203] Esample 12. Syothesis  of N-(1-{6-{(Z-aming-2-oxo-1-phenyiethvithio)-3

digv ano-d-cthvlpy ndin-2-vDpipendin-4-vi-3-{4-{2-{{2-(2 6~dioxopinendin-3-v1i-1 3-

dioxoisoindolin-3-viiaminnjethvDmperazin- 1-vDipropanamide (12}
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166264] Methyl S~(4-(2-({2-( 2 6-dioxopiperidin-3-yil- 1, 3-dioxoisoindolin-3-

viiaminojethyllpiperazin-i-yijpropanogte

[36265] Methyl 3-(4-(2-amunoegthyhmperazin-1-vhipropanocate {913 mg, 1424 mmol}, 2-
(2.6-dioxopiperidin-3-v13-S-flucroiscindoline-1 3-dione {1171 mg, 0424 mmol),
dusopropylethylamine (370 ul., 2.12 mmol}, and N-roethylpyrrolidine (2.0 mL) were added 1o
a microwave reaction tube. The tube was capped and microwaved at 100°C for 1 hour. The
mixture was cooled to rt and purified by column chromatography (Teledvne 1SCQO, 40 g silica
columm} eluting with a gradient of § to 15% MeQH/DCM, o give the title compound (250

mg. 12.5%). LCMS mvz = 473 33 [M+H{"
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[BO206)  3-(4-(2-1{2-{2.6-DYioxopiperidin-3-vi}-1, 3-dioxoisoindofin-5-
vijaminaletivljpiperazin-i-vi)propanoic acid

[60207] A mixture of methyl 3-(4-2-({2-(2.6-dioxopipentdin-3-y1}-1,3-dioxoisoindolin-3-
yhammolethvipiperazin-1-vDpropanoate(25.0 mg, 0.0531 mmol). 4 M HCI solution in
dioxane (1.0 mL)}, and waier {0.25 ml} was heated at 100°C for 30 munuies. The solvent was
MAHT

removed by lyophilization to give the fitle compound. LOMS m/z = 438 .-
{80208 N-(1-(6-({2~-Amino-2-oxo-1-phenylethy!)ihio-3, S-dicyano-4-ethvipyridin-2-
viipiperidin-4-yi)-3-(4-(2-((2-( 2, 6-dioxopiperidin-3-yi}- 1, 3-dioxoisoindolin-5-

vijamineletivvl)piperazin-i-vi)propenamide

[66209] The title compound was prepared from G-aming-N-{1-{6-{ (Q_aminouzuoxo—b

phenyiethyithio)-3,5-dicyano-4-sthvipyridin-2-yhpiperidin-4-yHhexanamide and 3-(4-(2-(¢
(2,6~diosopipertdin-3-vi)-1, 3-dioxoisoimndolin-3-vlaminoethy Dpiperazin-1 -vDpropanoic acid

using a procedure simular 1o that used in Example 1. LCMS nv/z = 860.60 [M+H|".

[032108] Example 13 8Synthesis  of N-{1-(6-({Z-amuno-2-ox0-1-phenvisthyvhthio)-3.5-

dicvano~4-ethvlpvndin-2-vhpipendin-4-vD-2-{(2-(2_o-dioxopiperidin-3-vH-1.3-

dioxoisomdolin-d-vhaminolacetamide {(13)
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{66211} Compound 13 was prepared from 2-{(6-{4-ammopipenidin-1-v1)-3,5-dicvano-4-

ethylpyridin-2-vhihio)-2-phenviacetamide and (2-(2,6-dioxopiperidin-3-yl}-1,.3-
di Oxoisoiridoiin*4»\‘i)giycine using a procedure similar to that used in Example 1. LCMS mvz

= 734,49 [M+H]"
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[33212] Example 14  Synthesis  of N-{1-{(6-({2-aminc-2-ox0-1-phenvisithvbithio)-3.5-

dievano-t-ethvipvndin-2 vhpiperidin-4-v1-2-(2-((2-C2 o-dioxopiperidin-3-v13-1.3-

dioxoisoindolin-d-vhaminolethoxylacetamde {14
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[66213] Compound 14 was prepared from 2-{{6-{4-anunopiperidin-i-vi}-3, 3-dicvano-4-
ethvipyridin-2-viithio}-2-phenviacetamide and 2-(2-(2-(2 6-dioxopiperidin-3-y1}-1.3-
dioxoisomdolin-d-vhaminclethoxyacetic acid using a procedwre similar to that used m

Exanple | LCMS w/z = 77857 [MHH]"

[00214] Example 15 Svanthesis of WN-{1-(6-({2-amino-2-ox0-1-phenyiethviithio)-3 S-

dicvane~d-ethvipvndin-Z-vhpipendin-4-v13-3-(2-((2-(2. O0-dioxomperidin-3-v13-1.3-

dioxgisoindohin-S~vhamineolethvlibenrzamide (15
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[66215] Compound 15 was prepared from 2-{{(6-(d-aminopiperidin-1-y1}-3.5-dicyano-4-
ethyvlpyridin-2-yljthio)-2-phenylacetamide and 3-(2-¢(2-(2, 6~dioxopiperidin-3-yi)-1,3-
dioxoisoindohin-S~vhaminoethviybenzoic acid using a procedure sirodar to that used m

Example 1. LOCMS nvz = 82450 [M+H]"
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[33216] Example 16 8ynthesis  of N-{1-{6-({2-aminc-2-ox0-1-phenyisithyvbthio)-3.5-

dicvano-t-ethvlpvndin-2 vhpiperidin-4-vD-0-{3AQ A2 6-dioxoppendin-3-v1i-1.3-

dioxoisoindolin-d-vhaminolpropvDaminonicotinamide {16}
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{82171 6-((3-({2-(2 6-Dioxopiperidin-3-yi)- 1. 3-dioxoisvindolin-4-
vijaminodpropylaminoliicotinic acid

[B6218] A muxture of 6-{({(3-aminopropyvhaminomicotinic acid (2.8 myg, $.0143 mmol}, 2-
(2, 6-diosopipenidin-3-v-4-fluoroisoindoline-1 3-dione (43 wmg, 00155 mmol),
ditsopropylsthylamine (108 ub. 0.062 mmaol), and N-methyipyrrolidone (0.1 ml.} was stivred
at 90°C for 20 hours. The mixture was cooled to 1t and purified by colunwm chromatography
(Teledyne ISCO, 12 g silica column) eluting with a gradient of 0 to 12% MeOH/DUM, to give
the title compound (1.0 mg, 14.3%) LCMS m/z = 45234 [M+H]

[B8218])  N-(I-(C-({2-Amino-2-axo-i-phenylethyi) thio-3, S-dicvano-+-eihylpyridin-2-
Vipiperidin-4-yi)-6-((3-(12-( 2. 6-dioxopiperidin-3-vij-1, 3-dioxoisoindolin-4-
vijamino)propyijaminonicotinamide

160226]  The title compound was prepared {rom 2-({6-{4-ammopiperidin-1-y1)-3,S-dicvano-
4-ethylpyridin-2-yIthio}-2-phenyiacetanude  and  6-{(3~{{2-(2.6-dioxopiperidin-3-yi}-1,3-
dioxoiscindolin-4-vhaminoypropyjaminonicotinie acid using a procedure similar to that used

in Example 1. LOMS m/z = 854 57 [M+H]'.
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[33223] Example  17.  Synthesis  of (28 4R3-1-{{283-2-{6-{(( -(6-{{(2-amuno-2-0x0-1-

vhenyvisthvihio)-3.5-dicvano-4-ethvipvnidin-2-vDpiperidin-4-vDamingYhexanamido)-3.3-

dimethyibutanoy-4-hvdroxy-M-{{(8S)-1-{4-(4-methviihiarol-5-v DphenvDethvDoveroliding-2-

carboxamide (173
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{62220 fere-Buty! 6-hromohexanoate

1662231 o-Bromohexanoic acid {390 mg, 2.0 mmol) and trifluoroacetic acid anhydride ¢1.11
mb, § 0 ol were dissolved in THF (4 mb). The sclution wag stirred at 11 for 1.5 hows, then
tert-butanol (2 mb, 345 mmol} was added. The solution was stirred at 1t for 16 hours, then
quenched by slowly adding saturated agueous NaHC(O: (15 ml). The mixture was extracted
with EtGAc (3 x 20 ml., and the combined organic extracts were dried over sodium sulfate,
filtered, and concenirated in vocuo. The residue was filiered through a silica plug, washing with
50% EtQAc/hexanes (20 mbL). The filirate was concentrated in vacuo to give the title compound
as a colorless o1l (357.03 mg, 71 1%:).

[B0224)  rers-Ruryl G-{{ 1-{6~(( 2-amino-2-oxo- 1 -phenyiethyiithic)-3, 5-dicvano-4-
ethvipyridin-2-vi)piperidin-4-vlaminohexanoate

[662258] 6-Amino-N-(1-(6-{{2-amino-2-oxo-i-phenylethyiithio)-3, 5-dicvano-4-
ethylpyvridin-2-vhpiperidin-4d-yDhexanamide (5.0 mg, 0.6119 mmol) and DIPEA (10.4 ul,
$3.0394 mamol) were dissolved in DMF (60 ul} and the solution was stirred at 1t for 4 hours. A
solution of fert-buivl 6-bromohexanoate (2.2 mg, 0.00893 mmol) in DMF (50 yl) was added

and the mixture was stirred at f for 16 hours. An additional portion of fers-buivl 6-
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bromohexanoate {0.88 mg, 0.0035 mmol} was added and the mixture was stirred for a further
6 hours. The maxture was purified by column chromatography (Teledvne 1SCO, 4 g silica
column} eluting with a gradient of 0 io 6% MeQH/DCM, o give the title compound (2.0 mg,
28.69%). LCMS my/e = 391 54 {M+H]

[B6226]  6-(71-{6-({2-Amino-2-0x0-]-phenviethylithio)-3 S-dicvanc-4-ethyipyridin-2-
ylkpiperidin-4-viaminojhexanscic acid

[66227]  ieri-Butyl G-{{1-{6~-{{2-amino-2-ox0-1-phenylethy ithio}-3,5-dicy ano-4-
ethvlpyridin-2-yDpiperidin-d-vhaminodhexanoate (2.0 mg, 0.60339 mmol) and TFA (S pl,
(.0653 mmol} were dissolved in DCM (20 pb}). The nuxture was stirred at 1t for 2 h, then
[B0228] (28 4R)-1-((25)-2-(6-({]-{6-({2-Amino-2-oxo- {-phenviethylithio-3, 3-dicyano-+-
ethylpyridin-2-yilpiperidin-d-yljaminojhexanamida)-3, 3-dimethylbutanoyi)-4-tydroxy-N-
((8)-1-(d-(d-methyithiazol-3-viiphenviethylipyrroflidine-2-carboxamide

16062291 6-{(1-(6-((2-Amino-2-oxo-1-phenviethyiythio}-3.5-dicvano-4-ethylpyridin-2-
ylpiperidin-4-yhaminothexanoic acid 2.0 mg, ¢.00374 mmol) and (28 4R)}-1-((5)-2-amino-
3. 3-dimethylbutanoyh)-4-hy droxy -N-{(5)~-1 ~-{4-(4-methylthiazol-5-
ylyphenyDethyvDpyrroliding-2-carboxanude (1.8 mg, (.00374 mmaol). and miethylamine (2.62
gk, 0.0187 mumol) were dissolved in DMF (100 uL) HATU 2.1 mg, 0.00361 nwnol} was
added to the solution and the mixture was stirred for 15 minutes at i, then purified by colun

chromatography {Teledyne ISCO, 4 g silica column) ehwting with a gradient of 0% to 20%

~J
n
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[36238] Example 18 Svnthesis  of (28 4R 1283 2-30-((1(6-({2~amune-2-0x0-1~

vhenyvisthviihio)-3.5-dicvano-4-ethvipvndin-2-vhipiperidin-4-vhaminoldecanamido)-3.3-

dimethyibutanoy-4-hvdroxy-M-{{(8S)-1-{4-(4-methviihiarol-5-v DphenvDethvDoveroliding-2-

carboxamide (18}
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{02318 fert-Bugyl l-bromodecanoate
[36232] 10-Bromodecanoic acid (231.2 mg, 1 mmol) and influoroacetic anhydride (556 ul.,
4 00 mmol} were dissolved in THF (2 mi} and the solution was stirred at 1t for 2 hours. rert-
Butanol {1 mL) was added and the muxture was stirred for 16 hours. The reaction was quenched
slowly by adding saturated aqueouns NaHCGs: (10 ml). The maxture was extracted with EtOAc
{3 x 10 miL)}, and the combined organic layers were dried over sodium sulfate, filiered, and
concentrated /n vacuo to the tutle compound (0.28 g. 92.6%).
{32331 terv-Bunyl FO-{{ I-(0-(( 2-amino-2-oxo-1 -phenyiethylithio)- 3, 3-dicyano-+-
ethvipyridin-2-yl)piperidin-4-ylaminojdecanoate
[66234] A-Amino-N-{1-(6-{(2-amino-2-oxo-1-phenviethyiithio)-3 5-dicyano-4-
ethylpvridin-2-vhpiperdin-4-yhhexanamide (10.0 mg, 0.0238 munol} and DIPEA (20.8 ul,
0.119 mmol) were dissolved in DMF (50 plL) and the solution was stirred at rt for 2 howrs. A
solution of ferr-butyl 10-bromodecancate (7.3 mg, 0.0238 mmol) 1 DMF (30 uly was added
and the nuxture was stirred at vt for 16 hows. The muxture was punified by column
chromatography (Teledyne ISCO, 4 g silica columm) eluting with a gradient of 0 to 5%

MeOH/DCM, to give the title compound (4.51 mg, 29.3%). LCMS /s = 647.62 [M+H]"
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[BO238)  [0-((]-(6-({2-Amino-2-oxo-1-phenylethyl)thio)-3, S-dicyano-d-ethvipyridin-2-
vijpiperidin-4-ylamino)decanoic acid

[6G236] rer-Butyl 10-((1-(6-{{Z-amino-2-ox0-1-phenylethy Hthio}3, S-dicyano-4-
ethylpyvridin-2Z-vDpiperidin-4-vDamino}decanoate (4.51 mg, 0.00697 mmol) and TFA (5 L)
were dissolved wm DCM (80 pb) and the solution was stured ai 1t for I8 houss, then
concentrated in vacuo to give the title compound. LCMS my'z = 592,52 [M+H]"

{0237 (28 4R 1-(1285)-2-{ 10-((1-{6-{( 2-Amina-2-oxo~- 1 -phenylethvljthio)-3, S-dicyano-4-
ethvipyridin-2-vi)piperidin-4-yliaminojdecanamido)-3, 3-dimethyibutancvi)~4-hydroxy-N-
((8)-1-{4-{4d-methylthiazol-3-vijphenyiiethvijpvrrolidine-2-carboxamide

[60238] 10-{¢{1-{6-({2-Amino-2-oxo-1-phenylethyihio)-3, S-dicy ano-d-ethylpyridin-2-
yhpipendin-d-vhamino}decanoic acid (4.1 mg, 0.00697 mmol), {ZS4R)-1-((8)-2-amino-3,3-
dimethyibutanoy-4-hvdroxy -N-{(S)- [ -(4-(d-methylthiazol-5-yDiphenyDethy Dpyrrolidine-2-
carboxamide (3.4 myp, 0.00697 munol}, and TEA (4.9 uL, 0.0349 mmol) were dissolved in DMF
(50 uly HATU (4.0 mg, ¢.0105 mmol} was added and the mixture was stirred at 11 for 1 hour,
then purified by column chromatography (Teledyne ISCO, 4 g silica colunmm) eluting with &
gradient of 0 to 15% MeOH/DCM, fo give the title compound (3.73 mg, 52.6%). LCMS m/z =
1017.85 [MHHT

[3623%] Example 19 Syothesis  of (25 4R)-1-((283-2-(16-({(1 (6-{{2-aming-2-0x0~1 -

phenviethvhio)-3.5-dicvano-4-ethvlpyndin-2-vhipipendin-4-vhamino thexadecananudo)-

3 3-dimethvibutanovh-4-hy droxv-N-{(5)-1-{4-{4-methvithiazol-5-

viphenvUethylipvirolidine-2-carboxamide (I9)
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186240  ferr-Buty! 16-bromodecanoate

[66241] 16-Bromohexadecanoic acid (335.3 mg, 1 mmol) and tnfluorcacetic anhydride (336
ferr-butanct (1 mb) was added and the mixture was stirred for 16 hours. The reaction was
guenched by slowly adding saturated aquecus NaHCO; (10 ml). The mixiure was extracted
with EtOAc €3 x 10 mlb), and the combined organic lavers were dried over sodium sulfate,
filtered. and concentrated i vacuo to give the title compound {0.39 g, 100%).

(6G242] reri-Butvi 16-({1-{6-{{ 2~amino-Z-0x0-1 -phenyleithvijthio)- 3. 5-dicvano-4-
ethylpyridin-2-yiipiperidin-4-vijaminojhexadecanoate

[66243]  6-Amino-N-(1-(6-((2-amino-2-oxo-i~-phenvlethylyhio)-3,5-dicyano-4-
ethvipyvridin-2-vhpiperidin-d-vhhexanamide (10.0 mg, 0.0238 omol) and PIPEA (208 b,
(. 119 mmol) were dissolved i DMF (50 uL) and the solution was stirred at 1t for 2 hours. A
solution of feri-buty]l 10-bromohexadecanocate (9.3 mg, 0.0238 ramol} in DMF (80 L) was
added and the mixture was stured at 1 for 16 houwrs. The muxture was purified bv colunm
chromatography {Teledvne ISCQO, 4 g silica columm) eluting with a gradient of U o 4%
MeOH/DCM, 1o give the title compound (3.92 mg, 22.5%}. LCMS mvz = 731.79 |M+H]'.
{66244  [6-¢71-(6-(2-Amino-2-oxo-1-pheayiethvilihio)-3 5-dicvano-4-ethyipyridin-2-

vlipiperidin-4-vi)aminglhexadecanoic acid

78

PCT/US2024/036042



WO 2025/006902 PCT/US2024/036042

{36245  sert-Batyl 16-{{1-{6-{{Z-amino-2-ox 0~ 1 ~phenylethvitthio}-3 5-dicyano-4-
ethvlpyrdm-2-yhpipenidin-4d-vDaminothexadecanocate (3.92 mg, 0.00536 mmol) and TFA (8
ub} were dissolved in BCM (50 ul) and the solution was stirred at 1t for 18 hours, then
concentrated i vacuo o give the title compound. LOMS miz = 675,67 [M+H]".

{66246 725 4R)-1-((25)-2-(1 6-(¢ 1 -{6-i{ 2-Aminio-2-oxo- 1 -phenviethviithio)-3, S5-dicyano-4-
ethylpyridin-2-vijpiperidin-4-yllaminojhexadecanamido) -3, 3-dimethyibutanoyi}-4-hvdroxy-
N-{(S)-1-(4-{4-methyithiazol-5-yliphenvijetiy ) pyrrolidine- 2-carboxamide

[00247)  16-((1-(6-{(2-Amino-2-oxo-1-phenviethyithio)-3, 5-dicy ano-4-ethy Ipyridin-2-
vlpipenidin-d-vhaminolhexadecanoic acid (3.6 mg, 0.00536 mmol}, {2548 1-((V)-2-amino-
3.3-dimethvibutanoyiy-4-hvdroxy -N-{{5}-1-{4-{4-methylthiazol-5-
vhiphenyDethyDpyrrohdine-2-carboxamide (2.6 mg, $.00536 mmol}, and TEA (3 8 ul., 0.0268
mmol) were dissolved 1in DMF (80 uly, HATU (3.1 mg, 0.00804 nunol) was added and the
sohution was stirred at rt for 1 hour, then purified by column chromatography (Teledvne ISCQO,
4 g silica colummn} eluting with a gradient of 0 to 15% MeOH/DUM, 1o give the title compound

(3.89 mg, 65.9%). LCMS mv/z = 110199 [M+H]"

[66248] Example 20: Svnthesis of N-{2-{{6-({2-amino-2-oxo-1-phenviethvlitio}-3.5-

dicvano-d-sthvipyaidin-2-v D{methyvDaminoetbvD-6-{{2-(2 6-dioxopipendin-3-vi}-1 3-

dioxoisoindolin-d-vhamino-N-methvihexanamide (2
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[B0249]  serr-Bunyd {2-{16-chioro-3 3-dicvano-4-ethivipyridin-2-

viimethylamino)etiyli(methyi)carbamate
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02581 2 6-Dichloro-4-ethylpyndine-3,S-dicarbonitrile (113 mg, 0.500 mmol} was
dissolved in BMF (3 mL) and a solution of ferr-butyt methyvi(2-{methylaminojethyDcarbamalte
{112 mg, 0.395 mumol) in DMF (2 mL} was added, followed by triethylamine (70.1 uL, 0.500
mnol), The muxiure was stirred at 1t for 5 munotes, then dilated with water (10 mb) and
extracted with EtOAc (3 x 10 mL). The combmed organic layers were washed with water and
brine, then dried over sodium sulfate, filtered and concentrated in vacuo. The crude product
was purified by column chromatography (Teledyvne ISCQO, 12 g silica colunn) gluting with a
gradient of 0 to 28% EtOAc/hexanes, to give the title compound (15243 mg, 80.7 %). LCMS
m/z =378 31 IM+H]|",

(86288 fert-Buty! {2-((6-({2-amino-2-oxo-1-phenylethyl}thio)- 3, S-dicvano-4-ethyvipyridin-
Z2-vijmedhyDaminolethyli(methylicarbamate

662521 A RN of  teri-butyl (2-{{6-chloro-3,5-dicyano-4-ethylpyridin-2-
v methvhaminolethyl{methvlicarbamate (69.79 mg. 0.184 mmol), potassium thioacetate
(25.2 mg. 0.221 mmol), and DMF (0.9 mlL) was stirred at ¢t for 30 minutes. 2-amino-2-0x0-1-
phenyiethyl methanesulfonate (50.7 mg, 0.221 mmol} and triethviamine (§1.6 gL, 8368 mmol)
were added and the muxiure was stirred at rt for 15 hours. Water {2 mL) was added to the
reaction mixiure and the mixture was filtered and the filtered solids were redissolved in DUM.
The solution was purified by column chromatography (Teladyne ISCO, 4g silica column)
eluting with DCM, to give the title compound (20.24 mg, 21.6%). LCMS m/z = 509.42
[MAHH

[BO2S3]  2-(73 5-Dicyano-d-ethvl-G-(methyl{ 2-imethviomino)ethvljaminojpyridin-Z2-vilthic -
2-phenviacetamide

[B6254] THF (0.1 mL) and 4 M solution of HCHin dioxane (0.1 miL) were added to ferf-buty!
(2-(6-({2-amino-2-0x0- | -phenylethvlythio}-3,5-dicvano-4-ethylpyridin-2-
y}¥{methvDaminoethyD{methyDcarbamate (20.24 mg, 0.0398 mmol} and the muxtare was
stirred at ti for 16 hours. then concenirated i vacuo to give the title compound. LCMS m/z =
41039 [M+HY"

IB0258)  N-(2-{(6-{(2-Admino-2-oxo-i-phenyiethylithic- 3, 5-dicyano-4-ethvipyridin-2-
viimethvlaminoethyi)-6-((2-(2, 6-dicxopiperidin-3-vij-1, 3-dioxoisoindolin-4-yl)amino}-N-
methvihexanamide

166256] 2-((3,5-Dicvano-d-ethyl-6-{methvi{2-{methylamino}ethyDammnopyridin-2-
yhithio)-2-phenyiacetamide (5.0 mg, 00123 mmol), 6-(2-26-dioxopipendin-3-vi}-1,3-

dioxoisoindolin-d-vDamno thexanoic acid (4.7 mg, 0.0123 mmol}, and TEA (8.6 ul, 0.0615
" e 3 E"i'
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mmol) were dissolved in DMF (50 pL) and DCM (36 L) HATU (7.0 mg, 0.0185 mmol) was
added and the mixture was stirred for 18 minutes at 11, then purified by colunm chromatography
{Teledyne ISCQO, 4 g silica column) eluting with a gradient of 0 to 2.5% MeOH in BCM, to
give the tithe compound (8.27 mg, 86.4%) LCMS my/z = 778.61 [M+H]".

{66257 Example 21 Synthesis of N-(2-{{6-({Z-anuno-2-0x0-1-phenviethviyhio)-3.5-

dicvano-4-ethvlpvndin-2-vDi{methvDaminolethvD-4-({{2-{2.6-dioxopiperidin-3-v1i-1.3-

dioxoisoindolin-4-viiaminomethvhi-N-methvibenzamide (21)
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[6G288] 2-((3,5-dicyano-4-ethyl-6-(methy{{2-(methviamino)ethy Daminopy ridin-2-y 1 ythio)-
Z-phenyvlacetamde (5.0 mg, 00123 mnoly,  4-(((2-(2.6-dioxopiperidin-3-vi}-1,3-
dioxoisomdolin-4-vDamineimethvibenzoic acid (5.0 mg, 0.0123 ounol). and inethvlamine
(8.6 uL, 0.0615 mmol} were dissolved in DMF (530 pL) and DUM (30 gL} HATU (7.0 mg,
(0185 mmol) was added and the mixture was stirred at 11 for 15 munuies. The miniure was
purified by column chromatography (Teledyne ISCO, 4 g) cluting with a gradient of 50 to
100% EtOAc/hexanes. 1o give the title compound (4.36 mg, 44.4%). LCMS m/z = 798.56
IM+H]"

160259 Examople  22.  Svmthesis  of  2-((6-(4-aminopipendin-1-vi}-3.3-dicvang-4-

ethvipvridin-2-vDithiod-N-(4-((2-(2 6-dioxopiperndin-3-v1-1_3-dioxoisoindohin-4-

vlaminobutyi-2-phenviacstamide (223
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[88268] 2-Bromo-2-phenyiacetic acid

[00263] 2-Hydroxy-2-phenvlacetic acid (3.00 g, 19.7 myunol} was carefully added to a mixture
of 48% HBr solution (5.6 mL} and concentrated H2504 (2.2 mL) and the mixture was refluved
at 103°C for 3 hours, then cooled to 1t and poured into 25 mb of ice water. This mixiure was
extracted ether (2 x 56 mbL). The combined organic layers were dried over NazSQ(y, filtered,
and conceniraled i1 vacuo to give the title compound.

[B0262) 2-{(6-(#-({feri-Butoxycarbonyljamina)piperidin-i yi)-3, S-dicyano-4-ethvipyridin-
Z-vijthioj-2-phenyiacetic acid

[60263] iert-Buiyl  (1-(6-chloro-3 S-dicyano-4-ethylpyrdin-2-vDpipenidin-d-yijcarbamate
{39.0 mg, 0.100 mmol} and potassium thicacetate (13.7 mg, 0.120 mmol) were dissolved m
DMF €200 ul) and the solution was stirred at 1t for 30 minutes, then 2-bromo-2-phenylacetic
acid {25.7 mg, 0.120 mynol} and trigthviamine (42.1 uL, 0.300 mmol) were added. The mixiure
was stirred at vt for 16 hours, then purtfied by colunmm chromatography (Teledvne ISCO. 12
silica columyy eluting with a gradient of 0 to 100% EtOQAc/hexanes, to give the title compound

(16.4 me, 31.4%). LOMS miz = 522.4% [M+H]".
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306264 reri-Buiyl {1-{3 5-dicyano-6-((2-((4-{{ 2-(2 6-dioxopiperidin-3-vi}-1 3-
dioxoisoindolin-4-ylaming)butylamino)-2-oxo-I-phenvicthyithic}-f-ethylpyridin-2-
vijpiperidin-4-yi)carbamate

[60268]  2-({6-{4-({teri-Butoxycarbonylaminoipipenidin- 1 -v1)-3,5-dicvano-4-ethylpyridin-
Z2-yhithio}-2-phenylacetic acid (2.2 wg, 0.004235 mmol) was dissolved in DMF (100 uly and
cooled to 0°C. NN -dievcliohexvicarbodiimide (0.9 mg 000425 wmwmol)  and
hydroxybenzotriazole (0.6 mg, 0.00425 mmol} were added and the mixture was stirred at 0°C
for 10 minutes. 4-((d-aminobulyDamine)-2-(2,6-dioxopipendin-3-vhisoindoling-1,3-dione
{1.5 mg, 0.00425 mumol) and N-methvimorphohine (0.47 ul, .00425 mmol) were added and
the mixture was allowed to warm to rt. Afier 16 hours, the muxtwre was purified by column
chromatography {Teledvne ISCGO, 4 g silica colunm) eluting with a gradient of 0 1o 5%
MeOH/DCM, 1o give the title compound (4.83 mg, 100%). LCMS /2 = 848,71 [M+H]"
W0G266]  2-(76-(4-Aminopiperidin-1-vi}-3. 5-dicvano-4-ethyipyridin-2-yiithio)-N-(4-({2-(2,6-
dioxopiperidin-3-yij-1, 3-dicxoisoindolin-4-vljammo jbutyi}-2-phenviaceiamide

[B0267] reri-Butyvl {1-(3,5-dicy ano-6-{(2-{({4-{(2-2,6~dioxopiperidin-3-v1}-1,3-
dioxoisomdolin-4-vhaminoYbutyDamino}-2-oxo- -phenyiethvDthio)-4-ethylpyridin-2-
yipiperidin-d-vhcarbamate (4.83 mg. 0.00570 mmol) and 4 M HCI solution in dioxane (0.1
mi.) were stirred at 11 for 3 howrs. The mixture was punfied by column chromatography
{Teledsyne ISCO, 4 g silica column) eluting with a gradient of § to 10% MeOH/DCM, {o give

the title compound {0 40 mg, 9.4%). LCMS m/z = 748 62 [M+H]}".

[B6268] Example 23 Svothesis  of  2-{{(6-(4d-aminopipendin--v1}-3,5-dicyano-4-

gthvipvridin-2-vDithi o3-N-{4-{{{2-{2 6-dioxopiperidin-3-vi -1 3-dioxoisoindolin-4-

vijaminoimethvDbenzv-2-phenviacetamide (23)
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[B0269]  teri-Ruiy! {1-(3 S-dicyano-6-((2-((4-(1{ 2-{2 6-dioxopiperidin-3-yvii-1 3-
dioxoisoindolin-{-vijaminojmethyllbenzyi)amino)-2-oxo-I-phenylethviithio)-4-etivilpyridin-
Zvijpiperidin-4-ylicarbamate

[B0278]  2-((6~{4-{{reri-Butoxycarbonyaminopipendin- 1-vh)-3,5-dicvano-4-ethy Ipyndin-
2-yhHithio}-2-phenvlacetic acid (5.22 mg. 0.01 mmol) was dissolved 1o DMF (50 ul) and cooled
to O0°C. NN -dicyclohexyicarbodiinide (2.1 mg, 0.01 mmol) and hydroxvhenzotnazole (1.4
mg, 0.01 mmol} were added and the mixture was stured at 0°C for 15 minutes.  4-((4-
{aminomethyDbenzyDamino)-2-(2,6-dioxopipendin-3-viysomndoline-1,3-dione (3.9 mg, 0.01
ool and MN-methyvimorpholine (1.1 b, 0.01 mmol} were added and the muxture was allowed
to warm to rt. After 3 hours, the mixture was purified by column chromatography (Teledvne
ISCO, 4 g silica column) eluting with DCM, 1o give the title compound {2.47 mg, 27.6%).
LLMS mv/e = 897.66 [M+H]™

{60271 2-6-4-Aminopiperidin-i-vi}-3, S-dicvano-4-ethvipyridin-2-yiihio)-N-{4-({{2-( 2, (-
dioxopiperidin-3-yij- 1, 3-dioxoisoindolin-4-viamneimethvi}benzvi)-2-phenylacetamide
[B6272]  feri-Buivl {1-(3,5-dicyano-6-({2-({(4-({{2-(2,6-dioxopiperidin-3-vi)-1,3-
dioxoisomdolin-4-vDaminoymethyDibenzy Damino)}-2-ox0- I-phenylethyDthio}-4-ethylpynidin-
2-yhpiperidin-4-vcarbamate) (2.47 mg, 0.00276 mmol) and 4 M HCl solution in dioxane (0.1
mi.) were stirred at 1t for | hour. The muxture was purified by column chromatography
{Teledyne 1ISCO, 4 g silica column) eluting with a gradient of 0 1o 8% MeOH/DCM, to give
the title compownd {6.57 mg, 26.0%). LCMS nv/z = 796.66 [M+H]".

(862731 Example 24 Synthesis of  N-{2-({6-{({2~-amine-2-0x0- 1 -phenylethvhithio)-3.5-

dicvano-4-ethvlipvndin-2-vhiimethvDamnolethy 1-3-(2-(2-2-((2-(2 _6-dioxoppentdin-3-vi)-

1. 3-dioxoisomdolin-4-vhiaminoethoxy lethoxvlethoxy -N-methvipropananude (243
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[66274]  2-((3,5-Dicvano-4-ethyl-6-(methy I(Z-{methylaminojethyDaminolpyridin-2-
yiythio)-2-phenviacetamde (2.1 mg, 0.0511 mmol), 3-(2-2-C-((2-(2,6~dioxopiperidin-3-yi)-

1.3-droxoisoindolin-4-vDammolethoxyyethoxy jethoxvipropanoie  acid (2.4 myg, 000511
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mmol), and triethyvlamine (3.6 yb., 0.0256 mmol) were dissolved in DMF (30 ul) HATU (29
mg, 0.060767 manol) was added and the muxture was stirred at 11 for 15 minutes. The nuxture
was purified by column chromatography (Teledyne ISCO, 4 g sihica column} eluting with a
aradient of 0 to 15% MeOH/DCM, to give the title compound (1.97 mg, 44.5%). LCMS w/e =
R6R.82 [M+HT"

[66275] Example 25 Synthesis of N-(2-{(6-({Z-amino-2-0x0-1-phenylethvhiho)-3.5-

dievano-4-ethvlpvndin-2-vhimethy Dammolethy D-3-(2-((2-(2.6-diox opiperidin-3-v1)-1 3~

dioxoisomdohin-4d-vhiaminolethoxvi-N-methvipropanamide (25

O
HN-
(}::::'{I -q}
N G \,.._/
! /

NC. A -GN HOG O™ g g )

N \ﬂ P o N Y - iﬁT Q . NC]\\ AN
NTNTTS + T / P
E\j O /i*\/\ “\4’ “‘(:N_\\-—J»:G N \ﬁ/\ - \/\T \/\l ] “j"\
HNL Nty Lz v © /T

\

[B8276] 2-((3.5-Dicyano-4-cthyl-6-{methyI(Z-(methylamino)ethyDaminoypyrnidin-2-

y13ihio}-2-phenylacelamide (2.1 mg, 0.00511 nunol), 3-(2-((2-(2,6-dioxopiperidin-3-vi}-1.3-
dioxoisomdolin-4-vihamino}ethoxy propanocic acid (2.0 mg, §.0511 mmol}, and triethylamine
(3.6 ul., 0.0256 mmol) were dissolved in DMF (50 uly HATU (2.9 mg, 0.00767 mmol) was
added and the nmuxture was stirred at rt for 15 nunutes. The mixture was purified by column
chromatography (Teledyne ISCO, 4 ¢ silica column) eluting with a gradient of O 1o 3%

MeQH/DCM, to give the tithe compound {0.8] mg, 20.4%). LCMS m/z = 780,73 [M+H]"

[66277] Example 26, Synthesis  of  2-{{(6-(4-amunopipendin-1-vi}-3,5-digvano-4-

gthylpvridim-2-vihio}-N-{2-(2-¢2-((2-(2.6-dioxopiperidin-3-vi)-1, 3-dioxoiscindolin-4-

vaminolethoxyethoxy ethvli-Z-phenvlacetamide {263
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[BE27RY  reri-Buiyl {1-{3 5-dicvano-6-{{2-({2-(2-(2-{{ 2-{2 6-dioxopiperidin-3-vii-1 3-
dioxoisoindolin-4-vljaminojethoxyiethoxylethyljaminot-2-oxo-1-pheiyilethvijthio)-4-
ethyipyridin-2-yi)piperidin-d-vijcarbamaite

862791 2-((6~{4-({tert-Butoxycarbonylaminojpipendin- 1-vH-3,3-dicvano-4-ethy Ipyridin-
2-yHithio}-2-phenvlacetic acid (2.6 mg, (0.00500 mmol), 44 (2-{2-42~
aminoethoxyethoxy jethvlaminoe 1-2-(2 6-dioxopiperidin-3-yiscindoline- 1, 3-dione (2.0 mg,
(.00500 mmol), and triethylamine (3.5 pl, 0.025 mmol} were dissolved in BMF (50 pL).
HATU (2.9 mg, 0.0075 mmol) was added and the mixiure was stirred at ¥t for 15 munutes. The
mixture was diluted with EtOAc {5 mbL ), washed with water, dried over sodium sulfate, filtered.
and concentrated in vacuo to give the title compound {4.97 mg, 100%). LOMS m/z = 908.75
IMAHHY

166280  2-i(o-{f-Aminopiperidin-i-vi}-3, S-dicvano-+4-ethyipyridin-2-yi) ihio)-N-{ 2-( 2-( 2-
((2-(2 6-dioxopiperidin-3-vij-1, 3-dioxoisoindolin-4d-vijaminoethoxyjethoxviethyl)-2-
phenviacefamide

(00281 A muxtwre of rer-Butyl (1-(3,5-dicvano-6-((2-({2-{2-(2-{(2-(2,6~-dioxopiperidin-3-
y13-1,3-dioxosomndolin~d~-y Danminoethoxy Jethoxy jethy Jamino)-2-oxo- 1 -phenylethyipthio}-
4-ethylpvridin-2-vipiperidin-4-vijcarbamate (4.97 mg, 0.00547 mmol) and 4 M HCl solution
in dioxane (0.1 mL) was stirred at vt for 19 hows. The mixture was punfied by column
chromatography (Teledyne ISCO, 4 g wilica columm) eluting with a gradient of 0 1o 10%

MeOH/DCM. to give the title compound (0.77 mg, 17.4%). LCMS vz = 808.74 {M+H]".

[33282] Example  27.  Svathesis  of 2-{(6-{4-anunopipendin-i-vi}-3.5-dicvano-4-

gthvipvridin-2-vDthiod-N-{10-((2-(2 6-dioxopiperidin-3-vi -1 3-dioxoisoindolin-4-

vijaminoidecy}-2-phenviacetanude {27)
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{66283 jeri-Buty! {i-(3. 5-dicyano-6-({ 2-({10-{{2-(2 t-dioxopiperidin-3-vij-1, 3~

dioxoisoindolin-d-vijammaidecvijaming}-2-oxo-1-phenylethvijthio)-d-ethylpyridin-2-

viipiperidin-4-yljcorbamate

AL
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{36284 2-((6-(4-({rer-Butoxycarbony Daminolpiperidin-1-vD-3 S-dicvano-d-ethvipyridin-
2-yiyhio)-2-phenyviacetic aad {2.6 mg, 0.003 mmol), 4-{(10-amunodecyDamino)-2-(2,6-
disxopiperidin-3-yhisoindoline-1,3-dione {2.2 mg. 0.003 mmol}, and triethviamine (3.5 pk,
0.023 mmol) were dissolved in DMF (50 L) HATU (2.9 mg, 6.0073 mamol} was added and
the muxture was stirred at 1t for |5 mvnutes. The maxture was ditluted with EtQAc (5 ml),
washed with water, dried over sodium sulfate, filtered, and concentrated in vacuo 1o give the
title compound (4.05 mg, 86.9%).
[B02858)  2-((6-r4-Aminopiperidiy-1-vi}-3, 3-dicvano-4-ethyipyridin-2-yijthio)-N-{ ] O-({ 2~
(2, o-dioxopiperidin-3-yvii-1, 3-dioxoiscindolin-4-ylaminoldecyld-2-phenyiacetamide
186286 A mixture of fert-Butyl (1-(3.5-dicyano-6-({2-{({10-{{2-(2 6-dioxopiperidin-3-vi}-
1.3-dioxoisoindohin-4-yhamino)decyDamino}-2-oxo-1-phenylethyithio}-4-ethy Ipyridin-2-
yDpiperidin-d-vicarbamate (4.05 mg, 0.00434 mmol) and 4 M HCI solution 10 dioxane (0.1
mb} was stirred at 1t for 19 hows. The mixture was purified by column chromatography
(Teledvne ISCO, 4 g silica column} eluting with a gradient of O to 8% MeDH/DCM, io give

the title compound {G.87 mg, 24.1%). LCMS my/z = 832.79 [M+H|"

[66287] Example 28 Svnthesis of N-{Z-{{6-({2-amino-2-oxo-1-phenviethvlitio}-3.5-

dicv ano-4-ethvipvridin-2-vhimethvDaminoeithvD-6~-{{2-(2_6-dioxoppentdin-3-vi-1-

oxasomdohn-4-vhamino-N-methvihexanamide (28)
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[60288] 2-((3,5-Dicvano-4-ethyl-6-{methyl(2-(methylaminojethyDaminoypyridin-2-
ylphio)-2-phenviacetamude (6.0 mg, 0.0161 mmwol), 6-((2-(2.6-dioxopipenidin-3-vi)-1-
oxoisoindolin-4-vhaminothexanoic acid (6.6 mg, .0161 mmol), and wriethviamine (11.3 gk,
G.0%05 mmol) were dissolved in DMF (80 gLy HATU (9.2 me. 0.0242 mmol) was added and
the mixture was stured at vt for 15 minutes. The muxtwre was purified by colummn

chromatography {Teledyne ISCO, 4 g silica colunw) eluting with a gradient of 0 10 15%
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MeOQH/EIO Ac. Product fractions were collected and concentrated iz vacue, then repurified by

preparaiive HPLC, to give the title coropound (0.34 mg, 2.8%3 LOMS m/z = 764.70 [M+HT".

[6628%] Example 29 Svnthesis  of N-{Z-{6-{{Z-aming-2-oxo-1-phenylethylithio)-3

dicvano-4-ethvipvidin-2-vhimethy DaminoethvD-6-{{2~{2.6-dioxomperntdin-3-vi- 1.3~

dioxoisoimndolin-4-vloxv-N-methvihexananmude (29}

NC. I/\]’\’CN
. i/ . J\ SO
NC._- \\/CN HG\F/’\\ Ay 6 o Oir-'N N B\_. z N H,

NLN 3 + o M __?\:im ----------------- > j}
[ 2% L
o WO b J

[66299]  2-((3.5-Dicyano-4-ethyl-6-{methy 1(2-{methylaminojethyDaminolpyridin-2-
ylyhio)-2-phenylacetammide (3.9 mg, 0.0100 mmol), 6-{({(2-(2.6-dioxopiperidin-3-yvi)}-1,3-
dioxoisoindohin-4~vhoxyvihexanoic acid (4.1 mg, 0.0100 nuwnol), and methvlamine (7.0 ul,
(.0500 numol) were disselved in DMF (50 uLl) HATU (5.7 mg. 0.0150 mmol} was added. and
the mixture was stirred at 1t for 4 hours. The mixture was purified by column chromatography
{Teledvne ISCO, 4 g silica column) eluting with a gradient of 0 1o 5% MeQH/DCM, to give
the title compound (0.32 mg, 4.1%). LCMS nv/z = 77967 [M+H].

[662931] Example 30: Svnthesis of 2-({7-(6-{{2-{2_6-dioxopipendin-3-vi}-1.3-

dioxgisoindohin-4-viamnothesanovh-2-(4-hvdroxypipendin-1 -v131-5.6.7 8-

tetrahvdropyridol 3. d-dloviimidin-d-vhihio -2 -phenviacetamide (341
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186292 ieri-Butyl HA-((Z-amino-2-oxo-I-phenyleihyi)ihic)-2-chioro-5 8-dihvdropyridof 3,4~
dipyrimidine-7(6H }-carboxylate

[G0293] rert-Butvl 2.4-dichloro-5 . 8-dihvdropyridol 3.4-d jpyrimidine-7(6H)-carboxvlate
{30.4 mg, 0.100 mmol} and potassium ethanethicate (137 mg, 0.120 mmol} were dissolvad in
DMF (360 uL) and the mixture was stirved at 1t for 2 hours. 2-Amino-2-oxo-1-phenylethyl
meihangsutfonaie (27.5 mg, 6,120 manol), inethylamine (28.0 pul), and DMF (300 ul) were
added and the muxture was stirred at rt for 15 hours. The mixiure was puridied by column
chromatography {Teledvie I8C(3, 12 g silica column) eluting with a gradient of 20 o 50%
EiQAc/hexanss, {0 give the title corpound (27.6 mg, 63.5%). LOMS vz = 43535 [M+H]"
[66294) rert-Buiyl  4-({2-amino-2-oxo-i-phenylethyiithio)-2-{4-hydraxypiperidin-1-y{)-5 8-
dihydropyrido] 3.4-d Jpyrimidine-7(6H)-carboxyiate

[66295]  sert-Butyl 4-(2-amino-2-oxo-i-phenviethyiithio)-2-chlore-5,8-dihvdropyrido] 3,4~
dipyvnmidine-7(6H}-carboxylate (9.3 mg, 0.0214 wmmol). piperidin-4-0l (6.5 mg 0.0642
mmol), and diisopropyiethylamine {(18.7 uL, 6,107 nunol) were dissolved in 2-butanol (200
wl) and 2-propanct (50 pb). The mixture was heated in a sealed reaction tube at 130°C for 3
houwrs. The mixture was cooled to 1, diluted with E1OAe, and washed with water and brine.
The orgaruc laver was dried over sedium sulfate, filtered, and concentrated in vacuo 1o give
the title compound (6.35 mg, 59.4%).

[80296] 2-{(2-(+-Hydroxypiperidin-1-vi)-3,6, 7, 8-teirabydropyridol 3, 4-d Joyrimidin-+4-

vlithio)-2-phenviacetamide
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302971 rert-Butyl 4-((2-amino-2-ox0-1-phenviethyhihio}2-(4-hydroxypipenidin-1-vi)-5, 8-
dihydropyndo[3.4-djpyvrimidme-7(6H)-carboxylate (6.4 mg, 0.0127 mmol) was dissolved in 4
1 H{E solution in dioxane (0.1 mb) and THF (0.7 mL} The mixture was stirred at t for 2
hours, then concentrated in vacuo 1o give the titde compound (5.1 mg, 100%). LCMS m/z =
400,39 IM+H]
[B6298]  2-(77-{6-(F 2--( 2, 6—-11)ioxopiperz‘dz’n--3 -vlj-1, 3-dioxoiscindolin-4-y1 )zmziﬂojhex(moyi) -
2-{4-bydroxypiperidin-1-yii-3,6,7 S-tetrahvdropyridol 3, 4-d [pyrimidin-4-yijthio)-
phenviaceiamide
(66299 2-{(2-{4-Hydroxypiperidin-1-yi}-5,6.7 8~tetrahvdropvrido} 3,4-d jpyrinudin-4-
yiyhio)-2-phenyiacetamide (2.5 mg, 0.00635 mmol), 6-{(2-(2,6-dioxopipenidin-3-y1}-1.3-
dioxoisoindolin-4-vBaminohexanoic acid (2.5 mg, 0.000635 mmob), and tristhviamine (4.5
ph. 0.0318 punoly were dissolved i DMF (90 pl). HATU (3.6 mg, 0.00953 mmol) was added
and the nuxture was stirred at rt for 2 hours, then purified by columm chromatography
{Teledyne ISCO, 4 g silica colunm} eluting with a gradient of § to 7% MeOH/DCM, 1o give

the title compound {3.35 mg, 68.6%). LCMS my/z = 769.64 [M+H]{"

[BG308] Exanmple 31 Synthesis  of  2-({7-(10-{(2-{2.6-dioxopiperidin-3-vi}-1.3-

dioxoisoindolin-4-vHammnoldecanovD-2-{4d-hvdroxvpiperidin-1-v1)-5.6.7 8-

tetrahvdropvridol 3. 4-dipvinnudin-4-vhithuo-2-phenviacetamude (31)

o
O NH
i \L
H 4
J’N\ ) N;}TO \L
&
;‘.‘} \\I/' HOY/\\/*\ /\//\‘/NNH o0 e}
NN g + o [ §/«N _}‘NH ----------- o I o
Ho Oy SO~
Nb, o Q J:N\’
NSy
0o
/\ITEAN/\S
ey~ E,/-;\[T/“\]T/.O
Sys N

[66301] 2-{(2-{4-Hydroxypiperidin-1-v1}-5,6.7 8~tetrahvdropvrido} 3.4-d jpyrinudin-4-

yiythioy-Z-phenyiacetamide (2.5 mg, 0.60635 mmol}, 10-((2-(2 6-dioxopiperidin-3-y1}-1.3-
dioxoisoindolin-4-vhamino}decanoic acid (2.8 mg, 0.00635 mmol), and triethyiamine (4.5 ul.,
(.0318 mumoly were dissolved in DMF (90 uL} HATU (3.6 mg, 0.00933 mmol) was added and

the mixture was stirred at 1t for 30 munutes, then purified by column chromatography (Teledyne

S0
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ISCO, 4 g silica columm) eluting with a gradient of 0 to 7% MeOH/DCM, o give the title
compound {Z.88 mg, 55.0%). LCMS m/« = 82572 [M+H]"

[66302] Example 32. Svnthesis of 2-(¢3.5-dicvano-6-{(8-{(2-(2.6-dioxopiperidin-3~vi}-1

dioxoisomndolin-4d-vhammoeloctv Daminoe-4-ethvipyvridin-2-vhituo)-2-phenviacetanude (32}

Q
™~ HaNoom ooy oo HN\ ; -
- AN, e T, o on
i i - == / i §
N/ o \xf"\\g) \ ----- / (SN T)\T, N N e N//\'Ci
H
S
~,
‘L OMs H
H NCY&/CN s kshe + /‘\T/I\W,NH; N JN\.//\V/\\/’\\/’\‘
: i [ | o {
E\ Mmoo WO LJ & (;;k 0
70 ' AN D
N G -k _
o] J ~\ ¢ N
Q= e \,,_1\
A A\
HN-—~ Q
o]

[B6303] 2-Chloro-6-{i&-{(2-(2, 6-dioxopiperidin-3-vi}-1, 3-dioxaisoindolin-4-
vilaminaloctyljamina)-4-ethylpyridine -3, 5-dicarboniirile

[606304] 2,6-Dichloro-d-ethyipyridine-3.5-dicarbonitrife (11.3 mg, 0.050 mmol), 4-({&-
aminooctyamine}-2-(2,6~-dioxopipendin-3-v isoindoling-1,3-dione (24 0 mg, 0.060 mmol),
and triethviamine (7.0 ul, 0.050 mmol} were dissolved in DMF (300 ul) and the nuxture was
stirred at rt for 3 hours. Then friethylanune (21 pbL, 0.150 mmol) was added and mixture was
stirred at r1 for 24 hours. The mixtures was diluted with water (10 mL) and extracted with EtOAc
(3 = 18 mb). The combined organic lavers were dried over sodium sulfate, filtered, and
concenirated & vacuo to give the title compound (26 7 mg, 88.8%). LOMS w/x = 590.51
IM+H]"

[B8305]  2-{(3, 5-Dicvano-6-{(&-({2-(2, d~dioxopiperidin-3-vi)-{, 3-dioxoisvindolin-4-
vilaminojoctyljamino)-4-ethylpyridin-2-ylithio)-2-phenyiacetamide

[66306] 2-Chloro-6-((8-({2-{2.6-dioxopiperidin-3-y1)- 1 .3-dioxoisoindolin-4-
viyaminojoctvljamino}-4-ethylpynding-3,5-dicarbonitrile  (11.8 mg, 0020 mmol} and
polassium ethanethioate (2.7 mg, 0.024 mmol) were dissolved in DMF (100 pl) and the
mixture was stirved at vt for 1 hour. 2-Amino-Z-oxo-i~phenyiethyl methanesulfonate (3.5 mg,
0.024 mmaol), methviamine (5.6 ul. 0.040 mmol}. and DMF (50 ul) were added. and the

mixiure was stirred at ¢t for 16 hours. The mixture was purified by columm chromaiography

91



WO 2025/006902 PCT/US2024/036042

Teledyne 1SCO, 12 ¢ silica column) ehuting with a eradient of 20 1o 100% EtOAc/hexanes, 1o
3 g g g

give the title compound (335 mg, 23.2%). LOMS ov/z = 72176 [M+-H]"

[66307] Example 33 Degradation Activity — Western Blot

[B0368] HL6O cells were seeded in G-well plates at 1%10° cells/well and treated with the
compound at the indicated concentrations and time. Total protein was extracted from cells
using the RIPA buffer {Abcam) supplemented with the Halt Protease Inhibitor Cocktal
(Millipore®-Sigma). Samples were loaded to Invitrogen Bolt™ Ris-Tris Plus gels
{ThermoFisher® Scientificy and transferred to  Invitrolon™ PVDF  membranes
{ThermoFisher® Scientific) using the Invitrogen Bolt™ wet-gel Transfer Device
Immunodetection was performed with standard technmiques. The following primary and
secondary anttbodies were used: anti-DNMTE, CRBN and B-actin (Cell Signaling
Technologv®). and IRDve secondary antibodies at the concentration recommended by the
manufacturer.

[00309]  Compounds showed down regulation of DNMT! (FIG. I-FIG. 12}

[B0318] Al patent publications and non-patent publications are indicative of the level of skill
of thoge skilled i the art to which this disclosure pertains. All these publications are herein
incorporated by reference to the same extent as if each mdividual publication were specifically
and individually indicated as being incorporvated by reference.

603131  Although the disclosure herein has been described with veference to parficular
embodiments, it is 1o be understood that these embodiments are merely illustrative of the
principles and applications of the present disclosure. It is therefore to be understood that
numergus modifications may be made to the illustrative embodiments and thal other
arrangements yoay be devised without departing from the spint and scope of the present

disclosure as defined by the appended claims.
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What is claimed is:

1. A compound of formula (I):

[ D Linker (L} b—{ Degron (£
Targeting Ligand {(TL CRET (] CRTOT {17 7 '
goting Ligand (1) (1), or a phammaceutically accepiable

salt or stereoisomer thereof,

wherein:

DNMT! Targeting Ligand is of Formutda TL-1 or TL-2:

Rs
|
Nc\aj\\*(m NS
S,ﬂ\N{;\& TN g
OM RG\Q/tVJ (ﬁ)\fo
Lo (TL-1) or & N2 ),
wherein:
Riis NR:Ry;

Rzis H or methvi and Rais _g_, or

Ra and R4, together with the nitrogen atom to which they are attached, form an
opticnally subsiituted 6-membered heterocyclyl, or

Rs and Ry, together with the niirogen atom to which thev are attached, form an

optionally substitiied 6-membered heterocvelvl which is also bound o the linker;
8
Ro is NHp or 57 NH.
i
Rs and Rs are independentlv H, optionally substituted alkyl, or 2

P S . . . .
wherein  * s a bond between the DNMTI Targeting Ligand and the Linker, provided that
there is only one bond between the DNMT1 Targeting Ligand and the Linker;
the linker represents a moiety that connects covalently the degron and the targeting ligand; and

the Degron 15 of Formula D1, B2, or D3:
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i 1 :
e (D1), HO (D2), or

O ;
\ Y O
S ’ \ N

HO (D3),
wherein:
Q1s CH2 or C{O); and
X315 0, NH, CHa, or {=C,
Ry is H or opticnally substituted C1-Cs alkyl, or

7 and Rs, together with the carbon atom to which they are attached, form cyclopropyl,

Rsis H, methvl, or 2 :
\& 5 .
Rois CEONCRR R, 2 or § :
Ry and By are both H. or
R and Ru, together with the carbon atom to which thev are attached, form
cyclopropyl
Rz is H, fluoro, cyane, or NMez: and
s H“ 0;{‘“’ HNE;‘ , MEN}“?“ , Or HQC:LQ ;
wherein —= is a bond between the Begron and the Linker, provided that there 15 only one

bond between the Degron and the Linker.

2. The compound of claim 1, wherein Rz is NHz.

94
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5

3. The corapound of clatm | or 2. wherein Kzis Hand Ra s msmi and Formula TL-1 18
K
g b
57N N
of TL-1ar  NM2 o (TL-1a).
4. The compound of claim | or 2. wherein Rz is Me and R is mgmﬁ, and Formula TL-1 i3

0
of Thoth:  NHz (TL-1b)

5. The compound of claim 1 or 2, wherein Rs and Ra, together with the nitrogen atom to
which they are attached, form an optionally substituted 6~-membered heterocycly] which ig

alse bound to the hoker,

6. The compound of claim 5, wherein Rx and Ry, together with the nitrogen atom to

which they are attached, form piperidyl, the Formula TL-1 s of TL-10

OGN
N‘/
\/ \;ss‘
(TL-1c).
7 The compound of claim 1, wherein Rs and Ra. together with the nitrogen atom to

which they are atiached, form an optionally substituied 6-membered heterocycivl

3 The compound of clatm 7, wherein Rs and Ra, together with the nitrogen atom to

which they are aitached, form optionally substitited piperidyl.
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g. The compound of claim 8, wherein piperidy! is substituted with an amino group.
-
10, The compound of any one of claims 7-9, wherein Rz is 2 NH 1nd Formula TL-1 is
NCI S CN
//’\N N'}' S y
of TL-1d: ~ %
11, The compound of claim 1, wherein the DNMTI Targeting Ligand 1s of Formula TL-2

and Rs is —i= and R is H, or Rs is H or optionally substituted alkyl and Re 13 —

12, The cornpound ol any ome of claims 1-11, wherein the Degron 1s of Formula D1
i3 The compound of claim 12, wherein Formula B is of Formuila Dia-Dip
Q
O N O
- (% Y
&_f{) £ O \ _____ O
0 N~ —
N/ o= Ny
0= / H R o= ﬁ
\;é> E P y }z &Eﬁf \;,é)
(Dlay, H o (Dib) 2 (D1c)
H o0 O H 0O
oo N N

@ig, = (Die), © / (D16},
H 0 H O H Io!
QQ?(N \f O\’N\( Omnyr
W }\f % Q N
s~ //‘M /P“ - A
J f\,/\“\o PO \// \\/‘go
N Dig). 9= (D11), =/ (D1i).
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H H o
N0 Negr® N
o S/
-1 %__ N N
N P
S0 Y T 7Ny PO
= (D), = {(D1K), == (D1,
H o
ﬁ P Ox N“{
o \‘(‘
< ? L O‘} \L/
\ \;L’-N i JYPL
i #ffk\ﬁ o .':—‘:—3/4‘/\,4«' ©
N (Dim), ¥ (D1n),
H O
H N
N 5
i
AW ™
N\ N /@&
i
;QJ\\O iy ,(:J 0
e =
== {Dlo} or %‘ {Dip).
14, The compound of any one of ¢laims 1-11, wherein the Degron is of Formula D2 or D3,

15, The compound of claim 14, wherein the Degron is of Formuda D2a-D20 or D3a-D3g:

HO (D32b),
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/ O o H
tbo g $ A
ii -
g e f‘w‘ U L °
HO (D2c).
/ HN aw
" |
PEE Vi W
8 Py /\\
HG (D2d),
|
/ 0 © Héj\F
7 N
HN
OO S
s\ AT
i HO

. /Y s
ks HO (D2o),
o o H\?\NMez
HN 3
N \ // \\ N O
I
8 =f=/

/Y 2
T, HO

{D2g).

) C o H
N
SO
8 v—\i{ V /
e HO

(D2h),

o8
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HO (D), HO (D2},
wd QXK . HN-—4 M
i’\ //W-J - }B\/f N7\ \} :
Ls ==/ % [/ \ . WH Ly N\ - NN
Y S A
: HO Y
HO (D2K). HO (D21},
0

(D350, or
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{I33¢), or sterecisomer thereof

16.  The compound of any one of claims 1-13, wherein the Linker is of Formuia LO:

3"\ e \,v)/( \//\}\[\/ \ /“‘a
(LO},

or stereoisomer thereof, whergin

pl 15 an nteger selected from U o0 6:

P2 is an integer selected from O to 12;

p3 is an nteger selected from O 10 12;

each W is independently absent, CHo, O, S, NRus, or C(O)NH;

each Ri3 s independently hydrogen or Ci-Ce alkyl;

Wy and Wo are independently absent, (CHa)is, O, NH. or C{O)NRs3; and

Zy and Z7 are independently absent, ~O-, 8- ~N{R i}, ~-C=C~, ~C(O-, ~CHO-, ~
OCOy-, -0C0O)0— ~C{NOR3)~, ~C{ONRzy-, —-CONER(O)-, -
COINRHCONRL, —NRECO-,  NERCOMNR;»-, NESCOO0-, -
OC{OIN(Riz)~, ~C{NRui)-, ~N{R)T(NRi )}, ~CINR)NR i), ~N{R)CINRINR i}, -
OB{Me}O-, —=S{O)-, -O8{0)-, -5{0)0-, -8(0)—, -OS(O)o—, —S(OR0O—, -N(R1)S(O)—, -
SEORNR 1), —NER SO, —SIOOIN{R i), MR GISIORN{R:)—, —NRSISOINRG)-, Cs-

iz carbocvelyl, or 3- to 12-membered heterocyclyl;

wherein the Linker is covalently bonded to a Degron via the g next to Wo, and covalently
5

bonded to a Targeting Ligand via the % nexi to Wy, or the Linker is covalentlv bonded to a

=

Degron via the § next to Wi, and covalently bonded to a Targeting Ligand via the 5

next 1o Wa.

17, The corapound of claim 16, wherein Forroula L0 is of Formoula L0a-1.0;;
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/ \
e
b 1 Pe " pa (LOa),
o lw ) TL
;.r \ -~ .\\////“7\\{\%/// 2\ e 4
Z‘E pz } 3 2 )
{(LOb)
(w ] z L P L
"ﬁ,\}i )yf’( \V«///W Z\W’/ g ’.{’/ Z\W' 4
Vind p2 }pg 2 ) . ' B3 2 !
p (LO¢), (LOd),
5
’ z z TL z Z TH
~ ot N 9, o751 SR T
Twi Y y "W, o =ty 4 M2 -
p {Loe}, P (LON,
/ y
K /W1\ /\’W\ J,//ﬁiz\‘{v}// \\N //TL
1 .
PR H g,
O . O
\,r{‘\‘ )!;W o \) J‘ L AL ;l‘r{ {’W\ /’/7\1\\,.\ //L]\ / L
5 \z;g \\\ﬂ/ 52 ‘\'/3 \N/ \{\,)f:% o ;32 \,}/3 \N B
R H (LOh), P B H (LOi),

O O
24 J\ )j\
L 3 -2 AL

Ly N
p H (L0}, (LOK),  or
Q
!
iy \{\’KE \N,
P H (L0, wherein TL represents targeting ligand.
18, The compound of any one of claims [-13, wherern the Linker ts a bond or comprises

an alkvlene chain or a ivalent alkvlene chain, aither of which may be interrupted by, and/or

COY0-. —0CO)-, -OC0)0-, —CINORN-, —CLOINR)-, —C{ONR)IC(O),
CIOMNRICIOMNIR ). ~NERIC(O ). ~N(RICIOINR -, ~N{RJC(O)0~. ~OCOWN(R ). ~

OS{0)-, -S{O)Y0—, =S(0})—, -OS(O)—, =S{On0~-, -N{RIS(O)—, =S{OpMN(R)—, -NRIS(O)-
3

 SS{OINER)-, -NRIS(ORNR-, —NRISIOIN(R)-, Cs-Crs carbocyelene, 3- to 12-

membered heterocyclene, 5- to 1Z2-membered hetercaryiens or any combination thereof
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wherein R'is H or Cr-Ce alkyl, wherein the mierrupting and the one or both terminating groups

may be the same or different.

19 The compound of any one of claims 1-15, wherein the Linker is a polyethylene glvcol
{PEG) chain which may be interrupted by, and/or termunates at etther or both termuni with at
{east one of ~0, , -N(RY-, -C=C—, O, (O, -OCO0)-, OO0, - C(NOR')-
~C{ONR -, -C(O N(R’)(‘((}} ~COMIMNRICOINR) -, -NERYC(O)-, ~-NRHI(OINER -
—N(R’)C(G)O—, ~QC{OINR Y-,  ~C{NR}-, -MNRY{NRY-, -CNRIN{R}-, =~
NEHNNRIN(R }-, -OB(Me)O-. -8(Qh-, ~OS(0}-. -S(O)0~, -S(0}-. ~O5{O)z-. -S(O RO~
SNRS{OR-, ~SORNER}-, -NERHSOr-. -SOINRY-, ~NRIS{ORN{R)-,
MN{RHISIONR-, C3-Ciz carbocyclene, 3- to 12-membered helerocyclene, 5- to 12-memberad
heteroarviene or any combination thereof, wherein R’ 15 H or Ci-Ce alkyl, wherein the

interrupting and the one or both ternunating groups may be the same or different.

20 The compound of any one of claims 1-15, wherein the Linker 1s represented by any one

of structures:

o a Q
s’f\/\g’ \/o\,/’\gf '\/l\ N o f‘{g\/’\\./ ’\\//u\ N - 5{\/ ’\\/’\\/’\/L\ N A,
Hoo H H

9

o M
! N7
fé\/"\v/\\/"v"\/i\ Sy J!v’\/’\\/’\vf"\/’\)j\i\j}l "-LLO H

, @ e NO\W s
%\(/\LWN\/\/\»)J\ =3

NN o Tt
: K/N\/ﬁ\}‘ss H/Lkv'é 2 /k/()\//\ Mool D
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21, The compound of claim I, which is:

O 2},
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o (31

{32}, or a pharmaceutically accepiable salt

ol sterecisomer thereof
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22 A pharmaceutical composition, comprising a therapeutically effective amount of the
compound or pharmaceutically acceptable salt or sterecisomer thereof of any one of claims 1-

21, and a pharmaceutically acceptable carrier.

23, A method of treatimg a disease or disorder characierized or mediated by aberrant
DNMT1  activity, comprising adnunistering a therapeutically effective amount of the
compound of any one of claims 1-21 or a pharmaceutically acceptable salt or sterecisomer

thereof, 10 a subject in need thereof.

24 The method of claim 23, wherein the disease or disorder 13 cancer.
25, The method of claim 24, wherein the cancer 13 breast, colon, or prostate cancer.

111



WO 2025/006902 PCT/US2024/036042

FIG. 1 1

DMSC  Cmp 1 {48 1h) Cmp 2 (48 h) Cmp 3 (48 h) Crp 4 (48 1)
wmy 01 10 10 04 10 10 04 10 10 04 10 10

FIG. 2

OMSO Cmpb(48h) Cmp 6 (48 h} Cmp 7 {48 hy Cmp 8 (48 h)
m 01 10 10 01 10 1D 10 10 01 10

{
A

DINMT

— o

FIG. 3

DMSO  Cmp9{48R)  Cmp10(48h)  Cmpi1(48h)  Cmp12(48h)

bmy 01 10 10 01 19 10 04 10 0 01 10 10

DNMT

CRBN

f-actin

FIG. 4

DMSO  Cmp 13 {48 h) Cmp 14 (48 h) Cmp 15 {48 h) Cmp 16 (48 h)
bmy 04 10 10 04 10 10 01 10 10 041 10 10

DNMTH

CRBN

f-actin
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2/4

DMSO Cmp 17 (48 h) Cmp 18 (48 h) Cmp 18 {48 hy
1.0 10 0.1 1.0 10 0.1 1.0 10

DNMT

VHL

B-actin

FIG. 6
DMSC COmp20(48h) Cmp2t{(48h) Cmp22(48h) Cmp 23 (48 h)
) 01 20 .10, 01 10 10 01 10 10 01 10 10

DNMTY |

o

14 61 53 24 12 27 17 % downregulation
CRBN | |

-actin :

DNMT1

26 38 85 82 79 % downregulation

CRBN

B-actin
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3/4

FIG. 8

DMSO Cmp 20 (48 1}

(umy) 3.1 0.3 30 10

DNMTH

CREBN

g-actin ]

FIG. 9
DMSO Cmp 20 {48 1)
() 0.1 0.3 1.0 3.0 10
DNMT1
CRBN

g-actin
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FIG. 10 a/4
DMSO Cmp 20 (48 h) DMSO Cmp 20 (48 h)
{um) 0.1 1.0 10 (umy 041 1.0 10

i + - + i * - + - * - o Cmp 26 (3.0 uM)
CRBN
B-actin
DMSO Cmp 26 (48 h} Cmp 27 (48 h)
{um} 0.1 1.0 1.0 0.1 1.0 1.0
DNMT?
CRBN

f-actin
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