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SMALL MOLECULE ACTIVATORS OF YAP TRANSCRIPTIONAL ACTIVITY
FOR REGENERATIVE ORGAN REPAIR
{6001} This application claims the benefit of priority to U8, Provisional Patent Application
No. 63/148,868 filed on February 12, 2021, which application is incorporated in its entirety
as if fully set forth herein.
BACKGROUND

{0002] The conserved Hippo-YAP pathway controls organ size in animals.” ¥ When
activated, the transcriptional effector of this pathway, Yes-associated protein 1 (YAP),
promotes the expression of proliferative and asti-apoptotic gene products through nuclear
interactions with TEAD transcription factors.” YAP activation results in proliferation and loss
of programmed cell death at the organ level ” Beyond organ size control, YAP coordinates
regenerative responses in mammals, a process which requires recruitment and profiferation of

endogenous stem and progenitor cells’

{6083} Beyond organ size control, YAP coordinates regenerative responses in mammmals, a
process which requires recruitment and proliferation of endogenous stem and progenttor
cefls.™ YAP transcriptional activity is essential to maintaining stemness in multiple stem cell
populations, including pluripotent stem cells,™ neural stem cells,*® LgrS+ intestinal and
colonic stem cells, " epidermal keratinocyte progenitors,™ and other organ resident
progenitors. YAP activation allows for stem and precursor cells to repopulate the organ when
damaged, as augmented and sustained YAP activation promotes regenerative
proliferation *»°% Moreover, previous work has demonstrated that forced expression of YAP
in terminally differentiated cells, like neurons, mammary epithelium, and pancreatic exocrine
cells, reversibly converts these cells to a wore stem-like transcriptional state, allowing for
long term ex vive expansion and subsequent engraftment into mice. ™ More recently, studies
have suggested that genetic activation of YAP can promote reparative proliferation in non-
dividing cells. For example, Hippo inactivation promotes cardiomyocyte proliferation in the

adult mouse, resulting in increased heart function in rodent models of heart failure ™

{6084} To date, attempts to activate YAP pharmacologically have focused on targeting the
traditionally druggable targets in the Hippo pathway, specifically in the development of
active site inhibitors to MST1/2 and LATS1/2 kinases ¥ However, MST1/2 and LATS1/2
take part in many cellular roles apart from Hippo signaling, including cell cycle control,

stress sigoaling, and trapscription, implying that even selective inhibitors of these kinases
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could possess undesirable on-target effects ** Hence, to date, no drugs are known to fully

activate the YAP transcriptional program.

SUMBMARY
{8005} To address these deficiencies and others, the present disclosure provides a compound
of formula (1), a tautomer, or a pharmaceutically acceptable salt thereof’
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8006} Ring *~--" is 5~ to 6-membered heterocycle or heteroaryl, wherein 1-4 heteroatoms

(l A \i
are independently selected from N, O, and S. In various embodiments, Ring *~--" is selected

from the group consisting of:

{6007} R is selected from H and C1-Ce-alkyl.

{0008} R' is selected from the group consisting of Ce-Cro-aryl, 5- to 10-membered heteroaryl

{wherein 1-4 heteroaryl menbers are independently selecied from N, G, and S).

{0609} R? when present, is selected from the group consisting of H, Ce-Cro-aryl, 5- to 10-

membered hetercaryl (wherein 1-4 heteroaryl members are independently selected from N,
(3, and S}

{0018} In some embodiments, R" and R?, when bound to adjacent atoms, together with the
atoms to which they are bound, form a fused Co-Cie-aryl or 5- to 10-membered heteroaryl

{wherein 1-4 heteroaryl members are independently selected from N, G, and S).
{0011} In some embodiments, L is C{(0), C(S), or CHz2. V is NR'RY.
{0012} R’ is selected from the group consisting of C1-Ce-alkyl, (Ci-Co-alkyl)-5-(Ci-Cs-

alkyly, -C1-Co-alkyl-(Co-Cro-aryl}, -C1-Co-alkyl-{5- to 10-membered heteroaryl (wherein 1-4

heteroaryl members are independently selected from N, O, and §}), Cs-Cua-cycloalkyl, 3- to
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14-membered heterocycloalkyl (wherein 1-4 heterocycloalkyl ring members are
independently selected from N, O, and 8}, -C1-Cos-alkyl-(3- to 14-membered heterocycloalkyl

{wherein 1-4 heterocycloalkyl ring merobers are independently selected from N, O, and S)).

{0013} R* is selected from the group consisting of H, C1-Cs-alkyl, -Ci1-Ce-alkyl-(Ce-Cro-aryl),
5~ to 10-membered heteroaryl (wherein 1-4 heteroaryl members are independently selected

from N, O, and 8).

{(014] In some embodiments, R? and R*, together with the N atom to which they are bound,
form a S- to 7-membered heterocycloalkyl optionally fused or spirofused to a (3- 1o 14-
membered heterocycloalkyl (wherein 1-4 heterocycloalky! ring members are independently

selected from N, O, and 8).

[0015] In Formula (1), any alkyl, arvl, cycloalkyl, heteroaryl, and heterocycloalkyl is
optionally substituted by one to four substituents independently selected from the group
consisting of -CN, -OH, halo, oxo, -ORA, -SR? -8(0)R?, -S(ORRA, NRARE, -C(ORA, -
C(ORRA, -NRAC(ORRE, -C(OINRARE, -S(OINRARE, -S(ORNRARF, -NRAS(ORE, -

NRAS(ORRE, 5- to 10-membered heteroaryl (wherein 1-4 hetercaryl members are

independently selected from N, (0, and S.

{0016} R* and R® are independently selected from the group consisting of H, Ci-Ce-alkyl,
C1-Co-haloalkyl, -Ci-Ce-alkyl-Co-Cio-aryl, COYC1-Co-alkyl, C{OYC1-Co-alkyl-Co-Cio-aryl,
COWC1-Ce-alkyl, Co-Cro-aryl, 3- to 14-membered heterocycloalkyl (wherein 1-4
heterocycloalkyl ring members are independently selected from N, O, and 8), -C{O)}5- 1o 10-
membered hetercary! (wherein 1-4 heteroaryl members are independently selected from N,

0O, and 8).

{0017} Io R® and RE, each aryl and heterocycloalkyl is optionally substituted with one to
three substituents independently selected from Ci-Ce-alkyl, halo, Ci-Ces-haloalkyl, and 3- to
t4-membered heterocycloalkyl (wherein 1-4 ring members are independently selected from
N, O, and S}; and each alkyl is optionally substituted with one to three substituents
independently selected from halo, NR*RY (wherein R and R are independently selected

from H, Ci1-Ce-allyl, C{OY 0 1-Co-alkyl, and C{NCo-Cro-aryl}.

0018} The present disclosure, in another embodiment, provides a method for activating Yes-
associated protein | (Y AP) in a subject in need thereof. The method comprises administering
to the subject a compound of formula (1), a tautomer, or a pharmaceutically accepiable salt

thereof.
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{6019} In an additional embodiment the present disclosure provides a method of treating a
disease or condition whose etiology is exacerbated or defined by tusufficient proliferative
repair in a subject suffering therefrom, or that is ameliorated by induced proliferation of cells.
The method comprises administering to the subject a compound of formula (1), a tautomer, or
a pharmaceutically acceptable salt thereof.

BRIEF BESCRIPTION OF THE DRAWINGS
{6020} FIG. 1A - FIG. 1E. FIG. 1A Structure and summary of cellular activities of
Compound 13, FIG. 1B: Relative luminance values and cell counts from 293A-TEAD-LUC
cells treated for 24 hours with Compound 13 {(#=3 biological replicates; mean and se.m.}.
FIG. 1C: Relative transcript levels of YAP dependent genes (ANKRD, UTGF, CYR64) and
YAP itself (VAP 7 from 293 A cells treated with Compound 13 in serum-containing or serum-
depleted medium {(#=3 biclogical replicates; mean and s.d ). FEG. 1D: Gene set enrichment
analysis {(GSEA) plots of YAP dependent gene sets (curated and MSigDR: M2871} from
293 A cells treated for 24 hours with Compound 13 (10 pM; P<0.0001, nominal F value,
(GSEA). Data are from biologically independent samples. FIG. 1E: Enrichment P values for

GO categories upregulated by 24-hour Compound 13 treatment (10 uM).

{6021} FIG, 2A - FIG. 2L Compound 13 promotes expansion of epidermal keratinocytes ex
vivo and in vivo. Representative images (FIG. 24) and quantification (FIG. 2B) of
rhodamine B-stained mouse epidermal keratinocyte precursors after Compound 13 treatment
{(1G pM; 10 days; #=3 biologically independent experniments, mean and. s.d.; scale bar =7
mm). FIG, 2C: Relative expression of Y AP target transcript CYR6/ in response to
Compound 13 treatroent (10 uM; #=3 biologically independent experiments, mean and s.d.).
FEG. 28 Representative H&E- and anti-Keratin 14 (K14)-stained histological sections of
mouse epidermis after ten days of treatment with Compound 13 (10 mg/mL; scale bar = 50
um}. Epidermal thickness (FIG. 2E) and keratinocyte number (FEG. 2F) from Compound
13-treated wildtype or YAP knockout mice at study end (=3 animals; mean and 5.d.).
Representative images (FIG. 2G) and quantification (FIG. 2H) of anti-K167 histological
staining of mouse epidermis at study end (=3 animals; mean and s5.d.; scale bar = 50 um).
FIG. 21 Relative transcript fevels of YAP target transcripts CTGF, CYR6I, and ANKRDI at
study end (77=3; mean and s.d.; NS= not statistically significant}. Statistical analyses are by

univariate two-sided t-tesis (FIGS B, C, E, F. H, and ).

{80221 FIG. 3A and FIG. 3B. A gel-based formulation of Compound 13 promotes superior

epidermal hyperplasia in the mouse upon topical application of drug. Quantification (FIG.
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3A) and representative histological images (FIG. 3B) of mice ireated with the indicated

formulations of Compound 13 for ten days.

[6023] FIG. 4A - FIG. 4D, Topical administration of Compound 13 promotes epidermal
growth in the Yucatan mini pig. FIG. 4A: Epidermal thickness, keratinocyte number and
representative H& E-~stained histological sections at study end (day 10). Representative image
{F1G. 4B) and quantification of nuclei number (FIG. 4C) from the dermal layer of pigs
treated with the indicated concentrations of Compound 13. FIG, 41 relative transcript

fevels of YAP controlied genes Cyr67 and Crgftaken at study end.

{8024} FI1G. SA - FIG. SE. Compound 13 promotes accelerated wound closure in 3 human
skin equivalent model. Representative images of KI-67-stained sections (FIG. 5A) and
quantification of wound thickness (FIG. 5B), wound diameter (FIG. 5C), keratinocytes per
wound (FIG, 5D) and fractional KI-67 positive nuclei (FIG. 5E) at the end of a 6-day in

vitro wound healing study with Mattek human skio equivalents.

DETAILED DESCRIPTION
10025] This present disclosure relates in part to the identification of a series of YAP
activating sroall molecules, and in various embodiments it demonstrates their utility in
promoting ex vivo and in vivo expansion of keratinocytes. Compounds of the present
disclosure are selective YAP activators, and are therefore useful in augmenting wound repair
in patients with burns or chronic ulcers; these are disease states that are insufficiently

addressed by current standard of care therapies.™” ¥

[6026] An unbiased reporter-based screen identified small molecule activators of YAP-
driven transcription that robustly expands cells ex vivo and in vivo. More specifically, we
used a 293 A cell line harboring a stably integrated cassette containing 8 copies of the TEAD
binding element upsiream of luciferase (BxGTIH-LUC). These cells retain responsiveness to
contact inhibition-induced decreases in YAP transcriptional output.® The TEAD-responsive
reporter assay {called 293 A-TEAD-LUC throughout) was adapted to 1536-well format and
then used to screen a library of ~738k compounds for Y AP-inducing activity. 98 compounds
were identified that dose-dependently activated TEAD-LUC signal, did not induce
cytotoxicity (<20 pM), did not modify the enzymatic activity of luciferase in cells (<20 uM;
293 A-CMV-LUC), and did not have annotated activity in historical screens. 21 of these
molecules bore S-phenyl-isoxazoles within their structures and were the highest magnitude

activators identified, as illusirated herein and throughout the examples,
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{0027] Definitions

{6028} “Alkyl” refers to straight or branched chain hydrocarbyl including from 1 to about 20
carbon atoms. For instance, an alkyi can have from 1 to 10 carbon atoms or 1 to 6 carbon
atoms. Exemplary alkyl includes straight chain alky! groups such as methyl, ethyl, propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, and the like, and also
includes branched chain isomers of straight chain alkyl groups, for example without
Himitation, ~-CH{CHs )z, ~-CH{CH)Y(CHoCHy), -CH(CH2CH3 ), -C(CHs s, -C(CH2CHs )3, -CHa
CH(CH: 2, -CHCH(CH Y CH2CH), -CH2CH(CHCH: o, -CHC(CHs s, ~CHRC(CHRCHE )3, -
CH{CH:;)CH(CH: Y(CH:CH3), ~-CHCHRCH(CH: ), -CHRCHCH{CH: W CHRCHG), -CHRCHRC
H{CH2CHs ), ~CHCHC(CHs )y, ~CH2CH2C(CH2CH s, ~-CH(CH)YCH2CH{CH: 2, ~CH{CH3)
CH{CH3YCH{CHs), and the like. Thus, alkyl groups include primary alkyl groups,
secondary alkyi groups, and tertiary alkylt groups. An alkyl group can be unsubstituted or

optionally substituted with one or more substituents as described herein.

{6029} Each of the terms “halogen,” “halide,” and “halo” refers to -F or fluore, ~(l or

chloro, -Br or bromo, or -1 or iodo.

18036} A “haloalky!” group includes mono-halo alkyl groups, poly-halo alkyl groups wherein
all halo atoms can be the same or different, and per-halo alkyl groups, wherein all hvdrogen
atoms are replaced by the same or differing halogen atoms, such as fluorine and/or chlorine
atoms. Examples of haloalkyl include triffuoromethyl, 1,1-dichloroethyl, 1,2-dichloroethyl,

1,3-dibromo-3, 3-difluoropropyl, perfluorchutyl, and the like.

18031} The term “alkoxy” refers to an -O-alkyl group having the indicated number of carbon
atoms. For examiple, a (Ci-Us)-alkoxy group includes -O-methyi, -O-ethyl, -G-propyl, ~{3-
isopropyl, -O-butyl, -O-sec-butyl, -O-rert-butyl, -O-pentyl, -O-isopentyl, -O-neopentyl, -O-

hexyl, -G-ischexyl, and -(3-neohexyl.

{8032} The term “cycloallyl” refers to a saturated monocyclic, bicyclic, trieyclic, or
polyeyelic, 3- to 14-membered ring system, such as a C3-Cs-cycloalkyl. The cycloalkyl may
be attached via any atom. Represeniative examples of cycloalkyl include, but are not limited
to cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. A cycloalkyl group can be

unsubstituted or optionally substituted with one or more substituents as described herein.

{00331 “Aryl” when used alone or as part of ancther term means a carbocyclic aromatic

group whether or not fused having the number of carbon atoms designated or if no number is
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designated, up to 14 carbon atoms, such as a Ce-Cro-aryl or Ce-Cua-aryl. Examples of aryl
groups inciude phenyl, naphthyl, biphenyl, phenanthrenyl, naphthacenyl, and the like (see
e.g Lang s Handbook of Chemistry (Dean, . A., ed) 13% ed. Table 7-2 [1985]). An
exemplary aryl is phenyl. An aryl group can be unsubstituted or optionally substituted with

one or more substituenis as described herein.

{0034} The terro “hetercatom” refers to N, (0, and S. Compounds of the present disclosure
that contain N or S atoms can be optionally oxidized to the corresponding N-oxide, sulfoxide,

or sulfone compounds.

{8035} “Heteroaryl,” alone or in combination with any other moiety described herein, is a
monocyclic aromatic ring structure containing S to 10, such as S or 6 ring atoms, or a bicyclic
aromatic group having 8 to 10 atoms, containing one or more, such as 1-4, 1-3, or 1-2,
heteroatoms independently selected from the group consisting of O, S, and N. Heteroaryl is
also intended to include oxidized 8 or N, such as sulfinyl, sulfonyl and N-oxide of a tertiary
ring nitrogen. A carbon or heteroatom is the point of attachment of the hetercaryl ring
structure such that a stable compound is produced. Examples of heteroaryl groups include,
but are not limited to, pyridinyl, pyridazinyl, pyrazinyl, quinaoxalyl, indolizinyl,
benzo[blthienyl, quinazolinyl, purinyl, indolyi, quinclinyl, pyrimidinyl, pyrrolyl, pyrazolyl,
oxarolyl, thiazolyl, thienyl], isoxazolyl, oxathiadiazolyl, isothiazolyl, tetrazolyl, imidazolyl,
triazolyl, furanyl, benzoturyl, and indolyl. A heteroaryl group can be unsubstituted or

optionally substituted with one or more substituents as described herein.

[8036] “Heterocycloalkyl” is a saturated or partially unsaturated non-aromatic monocyclic,
bicyclic, tricyclic or polyeyclic ring system that has from 3 to 14, such as3 t0 5, 3 t0 6, or 3
to 7 atoms in which 1 to 3 carbon atoms in the ring are replaced by hetercatoms of O, S or N,
A heterocycloalkyl is optionally fused with aryl or heteroary! of 5-6 ring members, and
includes oxidized S or N, such as sulfinyl, sulfonyl and N-oxide of a tertiary ring nitrogen.
The point of attachment of the heterocycloalkyl ring is at a carbon or heteroatom such that a
stable ring is retained. Examples of heterocycloalky! groups include without limitation
morpholino, tetrahydrofuranyl, dibydropyridinyl, piperidinyl, pyrrolidinyi, piperazinyl,
dihydrobenzofuryl, and dihydroindolyl. A heterocycloalky! group can be unsubstituted or

optionally substituted with one or more substituents as described herein.

18037} The term “nitrile” or “cyano” can be used interchangeably and refers to a -CN group.
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{6038} The term “oxo” refers to a =0 atom bound to an atom that is part of a saturated or
unsaturated moiety. Thus, the =0 atom can be bound to a carbon, sulfur, or nitrogen atom

that is part of a cyclic or acyclic moiety.
180331 A “hydroxyl” or “hydroxy” refers to an —OH group.

{08401 One or more optional substituents on any group described herein are independently
selected from the group consisting of -CN, -OH, halo, oxo, -OR®, -SR?, -§(0)R*, -S(ORRA,
NRARE, -C{OIRA, -C{ORRA, -NRAC(ORRE, -C{OINRARE, -S(OINRARE, -S(O)NRARE, -
NRAS(OIRE, -NRAS(ORRE, 5- to 10-membered heteroaryl {wherein 1-4 heteroaryl members

are independently selected from N, O, and S.

{0041} R and R® are independently sefected from the group consisting of H, Ci-Ce-alkyl,
Ci-Cs-haloalkyl, -Ci-Co-alkyl-Co-Cro-aryl, C{0)Ci-Co-alkyl, C{OC1-Co-alkyl-Co-Cro-aryl,
C{OY0C1-Coalkyl, Co-Cro-aryl, 3- to 14-membered heterocycloalkyl (wherein 1-4
heterocycloalkyl ring members are independently selected from N, O, and 8), -C(O¥5- to 10-
membered heteroaryl (wherein 1-4 heteroaryl members are independently selected from N,

0O, and 8).

8042} Compounds described herein can exist in various isomeric forms, including
configurational, geometric, and conformational isomers, including, for example, cis~ or frans-
conformations. The compounds may also exist in one or more tautomeric forms, including
both single tautomers and mixtures of tautomers. The term “isomer” is intended to
encompass all isomeric forms of a compound of this disclosure, including tautomeric forms
of the compound. The compounds of the present disclosure may also exist in open-chain or
cyclized forms. In some cases, one or more of the cyclized forms may result from the loss of
water. The specific composition of the open-chain and cvclized forms may be dependent on
how the compound is isolated, stored or administered. For example, the compound may exist
primarily in an open-chained form under acidic conditions but cyclize under neutral

conditions. All forms are included in the disclosure.

{6043} Some compounds described herein can have asymmetric centers and therefore exist in
different enantiomeric and diastereomeric forms. A compound as described herein can be in
the form of an optical isomer or a diastereomer. Accordingly, the disclosure encompasses
compounds and their uses as described herein in the form of their optical isomers,

diastereoisomers and mixtures thereof, including a racemic mixture. Optical isomers of the
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compounds of the disclosure can be obtained by known techniques such as asymmetric
synthesis, chiral chromatography, simulated moving bed technology or via chemical

separation of sterecisomers through the employment of optically active resolving agents.

{8044} Unless otherwise indicated, the term “sterecisomer” means one stereoisomer of a
compound that is substantially free of other stereoisomers of that compound. Thus, a
stereomerically pure compound having one chiral center will be substantially free of the
opposite enantiomer of the compound. A stereomerically pure compound having two chiral
centers will be substantially free of other diastereomers of the compound. A typical
stereomerically pure compound comprises greater than about 80% by weight of one
stereoisomer of the compound and less than about 20% by weight of other stereoisomers of
the compound, for example greater than about 90% by weight of one sterecisomer of the
compound and less than about 10% by weight of the other stereoisomers of the compound, or
greater than about 95% by weight of one stereoisomer of the compound and less than about
5% by weight of the other sterecisomers of the compound, or greater than about 97% by
weight of one stereoisomer of the compound and less than about 3% by weight of the other
sterecisomers of the compound, or greater than about 99% by weight of one sterecisomer of
the compound and less than about 1% by weight of the other sterecisomers of the compound.
The stereoisomer as described above can be viewed as composition comprising {wo

stereoisomers that are present in their respective weight percentages described herein.

10045} I there 1s a discrepancy between a depicted structure and a name given to that
structure, then the depicied structure controls. Additionally, if the stereochemistry of a
structure or a portion of a structure is not indicated with, for example, bold or dashed lines,
the structure or portion of the structure is to be interpreted as encompassing all sterectsomers
of it. In some cases, however, where more than one chiral center exists, the structures and
names may be represented as single enantiomers to help describe the relative stereochemistry.
Those skilled in the art of organic synthesis will know it the compounds are prepared as

single enantiomers from the methods used to prepare them.

{00461 As used herein, and unless otherwise specified to the contrary, the term “compound”
is inclusive in that it encompasses a compound or a pharmaceutically acceptable salt,
stereotsomer, and/or tautomer thereof. Thus, for instance, a compound of Formula 1A or

Formuia IB includes a pharmaceutically acceptable salt of a tautomer of the compound.
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{6047} In this disclosure, a “pharmaceutically acceptable salt” is a pharmaceutically
acceptable, organic or inorganic acid or base salt of a compound described herein.
Representative pharmaceutically acceptable salts include, e.g., alkali metal salts, alkali earth
salts, ammonium salts, water-soluble and water-insoluble salts, such as the acetate, amsonate
{4 4-diaminostitbene-2,2-disulfonate), benzenesulfonate, benzonate, bicarbonate, bisulfate,
bitartrate, borate, bromide, butyrate, calcium, calcium edetate, camsylate, carbonate, chloride,
citrate, clavulariate, dibydrochloride, edetate, edisylate, estolate, esylate, fliunarate,
gluceptate, gluconate, glhutamate, glycollylarsanilate, hexafluorophosphate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochioride, hydroxynaphthoate, iodide, 1sothionate, lactate,
factobionate, faurate, malate, maleate, mandelate, mesylate, methylbromide, methyinitrate,
methyisulfate, mucate, napsylate, nitrate, N-methylglucamine ammonium salt,
3-hydroxy-2-naphthoate, oleate, oxalate, palmitate, pamoate (1, 1-methene-bis-2-hydroxy-3-
naphthoate, einbonate), pantothenate, phosphate/diphosphate, picrate, polygalacturonate,
propionate, p-toluenesulfonate, salicylate, stearate, subacetate, succivate, sulfate,
sulfosaliculate, suramate, tannate, tartrate, teoclate, tosylate, triethiodide, and valerate salts.
A pharmaceutically acceptable salt can have more than one charged atom iv its structure. In
this instance the pharmaceutically acceptable salt can have multiple counterions. Thus, a
pharmaceutically acceptable salt can have one or more charged atoms and/or one or more

counterions.

[00438] The terms “treat”, “treating” and “treatment” refer fo the amelioration or eradication
of a disease or symptoms associated with a disease. In various embodiments, the terms refer
to minimizing the spread or worsening of the disease resulting from the administration of one
or more prophylactic or therapeutic compounds described herein to a patient with such a

disease.

{8049} The terms “prevent,” “preventing,” and “prevention” refer to the prevention of the
onset, recurrence, or spread of the disease in a patient resulting from the administration of a

compound described herein,

[005¢] The term “effective armount” refers to an amount of a compound as described herein
or other active ingredient sufficient to provide a therapeutic or prophylactic benefit in the
treatment or prevention of a disease or to delay or minimize symptoms associated with a
disease. Further, a therapeutically effective amount with respect to a compound as described

herein means that amount of therapeutic agent alone, or in combination with other therapies,

10
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that provides a therapeutic benefit in the treatment or prevention of a disease. Used in
connection with a compound as described herein, the term can encornpass an amount that
improves overall therapy, reduces or avoids symptoms or causes of disease, or enhances the

therapeutic efficacy of or is synergistic with another therapeutic agent.

100511 A “patient” or subject” includes an animal, such as a human, cow, horse, sheep, lamb,
pig, chicken, turkey, quail, cat, dog, mouse, rat, rabbit or guinea pig. In accordance with
some embodiments, the animal is a mammal such as a non-primate and a primate {(2.g.,
monkey and human)}. In one embodiment, a patient is a human, such as a human infant,
child, adolescent or adult. In the present disclosure, the terms “patient” and “subject” are

used interchangeably.

COMPOUNDS
[0652] In various embodiments, the present disclosure provides a compound of formuda (13, &
tautomer, or a pharmaceutically accepiable salt thereof

I’—‘%\"L
{ A ; \V X
O

{
[0053] Ring *~--" 18 5- to &-membered heterocyele or hetercaryl, wherein 1-4 hetercatoms

’ A
A
are independently selected from N, (3, and 8. In various embodiments, Ring *~--" is selected

from the group consisting of

{8054} R is selected from H and Ci-Ce-alkyl.

{0055] R'is selected from the group consisting of Cs-Cio-aryl, 5- to 10-membered heteroaryl

{wherein 1-4 heteroaryl members are independently selected from N, O, and §).

11
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{0036} R, when present, is selected from the group consisting of H, Ce-Cio-aryl, 5- to 10-
membered heteroary! (wherein 1-4 heteroaryl members are independently selected from N,

G, and 8).

{0057} In some embodiments, R and R, when bound to adjacent atoms, together with the
atorus to which they are bound, form a fused Co-Cro-aryl or 5- to 10-membered heteroaryl

{wherein 1-4 hetercaryl members are independently selected from N, 0, and §8).
{(058] In some embodiments, L is C{0), C(S), or CHz. V is NR°R*.

{0059] R’ is selected from the group consisting of Ci-Ce-alkyl, -(Ci-Co-alkyl)-8-(C1-Co-
alkyl), -C1-Ce-alkyl-(Ce-Cro-aryl), -C1-Co-alkyl-(5- to 10-memnbered heteroaryl (wherein 1-4
hetercaryl members are independently selected from N, O, and 8}), C5-Cis~cycloalkyl, 3-t0
14-membered heterocycloalkyl (wherein 1-4 heterocycloalkyl ring members are
independently selected from N, O, and 8}, -C1-Ce-alkyl-(3- to 14-membered heterccycloalkyl

{wherein 1-4 heterocycloalkyl ring members are independently selected from N, O, and 8)).

{0060} R is selected from the group cousisting of H, C1-Cs-alkyl, -Ci-Ce-alkyt-(Cs-Cro-aryl),
5-to 10-membered heteroaryl (wherein 1-4 hetercaryl members are independently selected

from N, G, and 8).

{0061} In some embodiments, R and RY, together with the N atom to which they are bound,
form a 5- to 7-membered heterocycloalkyl optionally fused or spirofused to a (3- to 14-
membered heterocycloalkyl (wherein 1-4 beterocycloalkyl ring merubers are independently

selected from N, O, and 8).

[0062] R” and R® are independently selected from the group consisting of H, C1-Ce-alkyl,
C1-Ce-haloalkvl, ~-Ci-Ce-alkyl-Co-Cro-aryl, C{NC1-Co-alkyl, C{OY1-Co-alkoyl-Ce-Cro-aryl,
C{OYOC1-Ce-alkyl, Co-Cro-aryl, 3- to 14-membered heterocycloalkyl (wherein 1-4
heterocycloalkyl ring members are independently selected from N, O, and 8}, -C{{)){(5- to 10~
membered heteroaryl (wherein 1-4 heteroaryt members are independently selected from N,

(O, and 8).

{0063} In R* and R®, each aryl and heterocycloalkyl is optionally substituted with one to
three substituents independently selected trom Ci-Ce-alkyl, halo, Ci-Cs-haloalkyl, and 3- to
14-membered heterocycloalkyl (wherein 1-4 ring members are independently selected from
N, O, and 8); and each alkyl is optionally substituted with one to three substituents
independently selected from halo, NR*RP (wherein RC and R” are independently selected

from H, Ci1-Ce-alkyl, C{OYCi-Co-alkyl, and C{O)Cs-Cio-aryl}.
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6064} In various embodiments, optionally in combination with any other embodiment

described herein, L is C(O).

{6065} In some embodiments, optionally in combination with any other embodiment
described herein, R is optionally substituted C1-Ce-atkyl or -C1-Ce-alkyl-(5- to 10-membered
heteroaryl {(wherein 1-4 heteroaryl members are independently selected from N, O, and S)).
In an embodiment, R’ is optionally substituted -C1-Cs-alkyl-(5- to 10-membered hetercaryl

{wherein 1-4 heteroaryl members are independently selected from N, O, and S)).

{6066} In still further embodiments, optionally in combination with any other embodiment

described herein, R* is H.

100671 In various embodiments, optionally in combination with any other embodiment
described herein, R' s optionally substituted Co-Cio-aryl. In some erobodiments, R is

optionally substituted phenyl. In other embodiments, R' is phenyl.

{6068} In various embodiments, optionally in combination with any other embodiment

described herein, R” is H.

{8069} The present disclosure provides, in some embodiments optionally in combination with

any other embodiment described herein, a formula (I} compound, a tautomer, or a

.

&
CAT
pharmaceutically acceptable salt thereof, wherein ring *~--" s
RZ
Rz

l,..\\
(A
*

{06078} In other erobodirents, ring “~--" is selected from:

T

p N
and R
"’IE\\\ll
{0071} In still other embodiments, ring *~--" is selected from:
R2 R2
i O,
1 N R i
R / d
\% / N ¢ \R2
- R R , and R
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I“-.\\
{ A 3
{0072} In additional embodiments, ring "~--" is selected from

| R g B . R . R
R \T\%ﬂ/\ \[\\“\1\)\ R \i[f\j)\ R \TE/\A\‘\T}%
S , N7 , #and NN ,

{8073} In various embodiments, optionally in combivation with any other embodiment
described herein, the present disciosure provides a formula (1) compound, a tautomer, or a
pharmaceutically acceptable salt thereof, wherein:

RZ

PR R._#

{A} _ri'f

ring tv-0 1S ;

R'is phenyl or 5- to 6-membered heteroaryl (wherein 1-3 hetercaryl members are
independently selected from N, O, and 8}), each optionally substituted with one to
three substituents independently selected from the group consisting of Br, CL F, -
CN, Ci-Ce-alkyl, Cr-Co-haloalkyl, ~-OC-Ce-alkyl, -0C:-Us-baloalkyl, optionally
substituted phenyl, -C(ORA,

RZis H;

Lis C(O);

RYis -C1-Ce-alkyl-(3- to 7-membered heteroaryl (wherein 1-3 heteroaryl members are
independently selected from N, O, and 8} or -Ci-Ce-alkyl{phenyl), wherein
heteroary] or phenyl is optionally substituted with one to three substituents
independently selected from the group consisting of Br, CL, F, Ci-Ce-alkyl, -OC1-
Ce-alkyl, C(ORA, and -C(OWRARE; and

RYisH.

{8074} Optionally in combination with any other embodiment described herein, in an
additional embodiment, R! is phenyl; and R’ is optionally substituted -C1-Ce-alkyl-(5-
membered hetercary! (wherein 1-2 heteroaryl members are independently selected from N,
O, and 8)) or optionally substituted Ci-Ce-alkyi{phenyl).

{8075} The present disclosure also provides in various embodiments a compound, or a

tautomer or a pharmaceutically accepiable salt thereof] as set forth in Table 1

14



WO 2022/174256 PCT/US2022/070631
[0076] Table 1: Exemplary Compounds
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{8077} In additional embodiments, the present disclosure provides a compound, or a tautomer

or a pharmaceutically acceptable salt thereof, as set forth in Table 2:

[0078] Table 2: Exemplary Compounds
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PHARMACEUTICAL COMPOSITION

{6679} The disclosure also provides a pharmaceutical composition comprising a
therapeutically effective amount of one or more compounds as described herein, or a
pharmaceutically acceptable salt, stereoisomer, and/or tautomer thereof in admixture with a
pharmaceutically acceptable carrier. In some embodiments, the composition further contains,
in accordance with accepted practices of pharmaceutical compounding, one or more
additional therapeutic agents, pharmaceutically acceptable excipients, diluents, adjuvants,

stabilizers, emulsifiers, preservatives, colorants, buffers, flavor imparting agents.

{8080} In one embodiment, the pharmaceutical composition comprises a compound selected
from those illustrated in Table 1 and Table 2, or a pharmaceutically acceptable salt,

stereoisomer, and/or tautomer thereof, and a pharmaceutically acceptable carrier.

{8081} The pharmaceutical composition of the present disclosure 18 formulated, dosed, and
administered in a fashion consistent with good medical practice. Factors for consideration in
this context include the particular disorder being treated, the particular subject being treated,
the clinical condition of the subject, the cause of the disorder, the site of delivery of the agent,
the method of administration, the scheduling of administration, and other factors known to

medical practitioners.

[8082] The “therapeutically effective arnount” of a compound or a pharmaceutically
acceptable salt, stereoisomer, and/or tautomer thereof that i3 administered is governed by
such considerations, and 1s the minirum amount necessary to activate YAP travscriptional
activity, promote proliferative tissue repair, and combinations thereof. Such amount may be
below the amount that is toxic to normal cells, or the subject as a whole. Generally, the
initial therapeutically effective amount of a compound {or a pharmaceutically acceptable salt,
stereoisoruer, or tautomer thereof) of the present disclosure that is administered is in the
range of about 0.01 1o about 200 mg/kg or about 0.1 to about 20 mg/kg of patient body
weight per day, with the typical initial range being about 0.3 to about 15 mg/kg/day. Oral
unit dosage forms, such as tablets and capsules, may contain from about 6.1 mg to about
1000 mg of a compound {or a pharmaceutically acceptable salt, sterecisomer, or tautomer
thereof} of the present disclosure. In another embodiment, such dosage forms contain from
about 50 mg to about 500 mg of a compound {or a pharmaceutically acceptable salt,
sterecisomer, or tautomer thereof) of the present disclosure. In vet another embodiment, such

dosage forms contain from about 25 mg to about 200 mg of a compound {(or a
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pharmaceutically acceptable salt, stereoisomer, or tautomer thereof) of the present disclosure.
In still another embodiment, such dosage forms contain from about 10 mg to about 100 mg of
a compound {or a pharmaceutically acceptable salt, sterecisomer, or tautomer thereof) of the
present disclosure. In a further embodiment, such dosage forms contain from about 5 mg to
about 50 mg of a compound {or a pharmaceutically acceptable salt, sterecisomer, or lautomer
thereot) of the present disclosure. In any of the foregoing embodiments the dosage form can

be admimstered once a day or twice per day.

{6083} The compositions of the present disclosure can be administered orally, topically,
parenterally, by inhalation or spray or recially in dosage unit formulations. The term
parenteral as used herein includes subcutaneous injections, intravenous, intramuscular,

intrasternal injection or infusion techniques.

{6084} Suitable oral compositions as described herein include without limitation tablets,
troches, lozenges, aqueous or oily suspensions, dispersible powders or granules, emulsion,

hard or soft capsules, syrups or elixirs,

{0085] Iv another aspect, also encompassed are pharmaceutical compositions suitable for
single unit dosages that comprise a compound of the disclosure or its pharmaceutically

acceptable sterecisomer, salt, or taviomer and a pharmaceutically acceptable carrier.

8086} The compositions of the present disclosure that are suitable for oral use may be
prepared according to any method known to the art for the manufacture of pharmaceutical
compositions. For instance, liquid formulations of the compounds of the present disclosure
contain one or more agents selected from the group consisting of sweetening agents,
flavoring agents, coloring agents and preserving agents in order to provide pharmaceutically

palatable preparations of a compound of the present disclosure.

{6087} For tablet compositions, a compound of the present disclosure in admixture with non-
toxic pharmaceutically acceptable excipients is used for the manufacture of tablets.
Examples of such excipients include without Hmitation inert diluents, such as calcium
carbonate, sodium carbonate, lactose, calcium phosphate or sodium phosphate; granulating
and disintegrating agents, for example, corn starch, or alginic acid; binding agents, for
example starch, gelatin or acacia, and lubricating agents, for example magnesium stearate,
stearic acid or tale. The tablets may be uncoated or they may be coated by known coating

techniques to delay disintegration and absorption in the gastrointestinal tract and thereby to

24



WO 2022/174256 PCT/US2022/070631

provide a sustained therapeutic action over a desired time period. For example, a time delay

material such as glyceryl monostearate or glyceryl distearate may be employed.

{6088} Formulations for oral use may also be presented as hard gelatin capsules wherein the
active ingredient is mixed with an inert solid difuent, for example, calciom carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is

mixed with water or an oil roedium, for example peanut oil, liquid paraffin or olive oil.

{8089} For agqueous suspensions, a compound of the present disclosure is admixed with
excipients suitable for maintaining a stable suspension. Examples of such excipients include
without liraitation are sodium carboxymethyleellulose, methylcellulose,
hydroxpropyimethvicellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and

gum acacia.

180990} Oral suspensions can also contain dispersing or wetting agents, such as naturally-
occurring phosphatide, for example, lecithin, or condensation products of an alkylene oxide
with fatty acids, for example polyoxyethylene stearate, or condensation products of ethylene
oxide with fong chain aliphatic alcohols, for example, heptadecaethyleneoxycetanol, or
condensation products of ethylene oxide with partial esters derived from fatty acids and a
hexitol such as polyoxyethylene sorbitol monooleate, or condensation products of ethylene
oxide with partial esters derived from fatty acids and hexiiol anhydrides, for example
polyethylene sorbitan monooleate. The agueous suspensions may also contain one or more
preservatives, for example ethyl, or n-propy! p-hydroxybenzoate, one or more coloring
agents, one or more flavoring agents, and one or more sweetening agents, such as sucrose or

saccharin.

{00911 Cily suspensions may be formulated by suspending a compound of the present
disclosure in a vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in
a mineral oil such as Hquid paraffin. The oily suspensions may contain a thickening agent,

for example beeswax, hard paraffin or cetyl alcohol.

{8092 Sweetening agents such as those set forth above, and flavoring agents may be added
to provide palatable oral preparations. These compositions may be preserved by the addition

of an anti-oxidant such as ascorbic acid.
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{6093} Dispersible powders and granules suitable for preparation of an aqueous suspension
by the addition of water provide a compound of the present disclosure in admixture with a
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those already
mentioned above. Additional excipients, for example sweetening, flavoring and coloring

agents, may also be present.

{6094} Pharmaceutical compositions of the present disclosure may also be in the forny of oil-
in-water emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis
oil, or a mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifving
agents may be naturally-cccurring gums, for example gum acacia or gum tragacanth,
naturally-occurring phosphatides, for example soy bean, lecithin, and esters or pasiial esters
derived from fatty acids and hexitol, anhydrides, for example sorbitan monoleate, and
condensation reaction products of the said partial esters with ethylene oxide, for example
polyoxyethylene sorbitan monoleate. The emulsions may also contain sweetening and

flavoring agents.

{6095} Syrups and elixirs may be formulated with sweetening agents, for example glycerol,
propylene glycol, sorbitol or sucrose. Such fornmulations may also contain a demulcent, a

preservative, and flavoring and coloring agents.

80696} The pharmaceutical compositions may be in the form of a sterile injectable, an
acuecus suspension or an oleaginous suspension. This suspension may be formulated
according to the known art using those suitable dispersing or wetting agents and suspending
agents which have been mentioned above. The sterile injectable preparation may also be
sterile injectable solution or suspension in a non-toxic parentally acceptable diluent or
solvent, for example as a solution in 1,3-butanediol. Among the acceptable vehicles and
solvents that may be employed are water, Ringer’s sclution and isotonic sodium chloride
sofution. In addition, sterile, fixed oils are conventionally employed as a solvent or
suspending medium. For this purpose any bland fixed oil may be employed including
synthetic mono-or diglycerides. In addition, fatty acids such as oleic acid find use in the

preparation of injectables.

{8097} The compounds as described herein may also be administered in the form of

suppositories for rectal admimstration of the drug. These compositions can be prepared by
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mixing the drug with a suitable non-irritating excipient which is solid at ordinary
temperatures but liquid at the rectal temperature and will therefore melt in the rectum to

release the drug. Such materials include cocoa butter and polyethylene glycols.

16098} Compositions for parenteral administrations are administered in a sterile medium.
Depending on the vehicle used and concentration the concentration of the drug in the
formulation, the parenteral formulation can either be a suspension or a solution contaiving
dissolved drug. Adjuvants such as local anesthetics, preservatives and buffering agents can

also be added to parenteral compositions.

{0099] METHODS OF USE

{00106} In additional embodiments, as iHlustrated by data and examples herein, the
present disclosure provides a method for activating Yes-associated protein 1 (YAP)ina
subject in need thereof. The method comprises administering to the subject a compound as
described herein, such as a compound of formula (1}, or a tautomer, or a pharmaceutically

acceptable salt thereof.

{00101} An advantage of the compounds described herein resides in their selectivity
for activating Y AP, and therebv diminishing unwanted proliferation. The compounds are
therefore especially useful in therapy, such as in a method of treating a disease or condition
whose etiology is exacerbated or defined by insufficient proliferative repair in a subject
suffering therefrom. In some embodiments, the disease or condition is one that is areliorated
by induced proliferation of cells. The method comprises administering to the subjecta
compound as described herein, such as compound of formula (1), or a tautomer, or a

pharmaceutically acceptable salt thereof.

{60102} in some embodiments, the method is useful to repair a wound or repair an
organ. wherein the disease or condition is need for wound repair or need for organ repair.
Exemplary organs include a lung, heart, liver, pancreas, liver, and intestine.

00163} In other embodiments, the disease or condition is selected from the group
consisting of a burn, an ulcer, heart fatlure, and inflammatory bowel disease. HExamples of an
ulcer include a chronic ulcer, a diabetic foot ulcer, and venous leg ulcer.

{60104} Examples of diseases and conditions that are treated by the methods disclosed
herein include the following: Diabetic foot ulcer (DFUY, Venous Ulcer (Stasis Uleer),

Pressure Ulcers, Full or partial thickness burns, Eczema, Psoriasis, Cellulitis, Impetigo,
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Atopic dermatitis, Epidermolysis Bullosa, Lichen Sclerosis, Ichthyosis, Vitiligo, Acral
peeling skin syndrome, Blau syndrome, Primary cutaneous amyloidosis, Cutaneous abscess,
Blepharitis, Furunculosis, Capillaritis, Cellulitis, Corneal Abrasion, Corneal Erosion, Xerosis,
Lichen Planus, Lichen Simplex Chronicus, Idiopathic pulmonary fibrosis {(IPF), Acute
respiratory distress syndrome (ARDS), Chronic Obstructive Pubmonary Disease (COPD),
Emphysema, Silicosis, Asbestosis, Pneumoconiosis, Aluminosis, Bauxite fibrosis,
Berylliosis, Siderosts, Stannosis, Pulmonary Talcosis, Labrador lung {mixed dust
Preumoconiosis), Sarcoidosis, Hypersensitivity pneumonitis (HP) / extrinsic allergic
alveolitis (EAA), Desquamative interstitial pneumonia (BIP), Respiratory bronchiolitis
interstitial lung disease (RBILD), Acute woterstitial pneumonia (AIP), Nonspecific interstitial
pneumonia {NSIP), Cryptogenic organizing pueumonia (COP = tdiopathic BOGP),
Secondary organizing preumonia (BOOP), Lymphotd interstitial pneumonia (LIP},
Idiopathic interstitial pneumonta : unspecified, Hypereosinophilic lung diseases, Tuberculosis
{TB), Pulmonary Hdema, Interstitial Lung Disease, Cryptogenic Organizing Pneumonia
(COP), E-cigarette or Vaping Use-Associated Lung Imjury (EVALD), Hantavirus Pulmonary
Syndrome (HPS), Histoplasmosts, Legionnaires” Disease, MAC Lung Disease, Alpha-1
Antitrypsin Deficiency, Aspergillosis, Lymphangioleiomyomatosis (LAM), Middle Eastern
Respiratory Syndrome (MERS), Nouotuberculous Mycobacterial Lung Disease (NTM),
Pulmonary Embolism Goodpasture syndrome, idiopathic pulmonary hemosiderosis, Alveolar
proteinosis, Pulmonary amyloidosis, Primary pulmonary lymphoma, Primary ciliary
dyskinesia {without or with sttus inversus), Rare cause of hypersensitivity pneumonitis {all
causes other than farmer's lung disease and pigeon breeder's lung disease), Pulmonary
arteriovenous malformations in hereditary hemorrhagic telangiectasia (HHT), interstitial lung
discase in systemic sclerosis, interstitial lung disease in rheurnatoid arthritis, interstitial ung
disease in idiopathic inflammatory myopathies {polymyositis, dermatomyosiiis, anti-
syithetase syndrome), interstitial lung disease in Sjdgren syndrome, interstitial lung disease
in mixed connective tissue disease (MCTD), interstitial lung disease in overlap syndromes,
interstitial lung disease in undifferentiated connective tissue disease, Bronchiolitis

obliterans (in non-transplanted patients), Infectious colitis, Ulcerative colitis , Crobn's disease
, Ischemic colitis | Radiation colitis | Peptic ulcer, Intestinal cancer, Intestinal obstruction,
Rheumatoid arthritis, Psoriatic arthritis, Hashimoto thyroiditis, Systemic lupus

erythematosus, Multiple Sclerosis, Graves’ Disease, Type 1 Diabetes Mellitus, Psoriasis,
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Ankylosing spondylitis, Sclercderma, Myositis, Gout, Antiphospholipid Antibody Syndrome
{APS), Vasculitis, Dilated cardiomyopathy, Hypertrophic cardiomyopathy, Restrictive
cardiomyopathy, Systolic heart faiture, Diastolic heart failure (heart failure with preserved
ejection fraction}, Atrial Septal Defect, Atrioventricular Septal Defect, Coarctation of the
Aorta, Double~outlet Right Ventricle, d-Transposition of the Great Arteries, Ebstein
Ancmaly, Hypoplastic Left Heart Syndrome, Interrupted Aortic Arch, Pulmonary Atresia,
Single Veutricle, Tetralogy of Fallot, Total Anomalous Pulmonary Venous Return, Tricuspid
Atresia, Truncus Arteriosus, Ventricular Septal Defect, Polycystic kidney disease, Diabetes
Insipidus , Goodpasture’s Disease, IgA Vasculitis, IgA Nephropathy, Lupus Nephritis, Adult
Nephrotic Syndrome, Childhood Nephrotic Syadrome, Hemolytic Uremic Syndrome,
Medullary Sponge Kidney, Kidney dysplasia, Renal artery stenosis, Renovascular
hypertension, Renal tubular acidosis, Alport syndrome, Wenger’s granulomatosis, Alagille
syndrome, Cystinosis, Fabry disease, Focal segmental glomerulosclerosis (FSGS),
Glomerulonephritis, abHUS (atypical bemolytic uremic syondrome), Hemolytic uremic
syndrome (HUS), Henoch-Schonlein purpura, IgA nephropathy (Berger’s disease), Interstitial
nephritis, Minimal change disease, Nephrotic syndrome, Thrombotic thrombocytopenic
purpura (TTP), Granulomatosis with polyangiitis (GPA}, Adult Still's disease,
Agammaglobulinemia, Alopecia areata, Autoimmune angioedema, Autoimmune
dysautonomia, Autoimmune encephalomyelitis, Autoimmune hepatitis, Autoimmune
myocarditis, Autoimmune cophoritis, Autoimmune orchitis, Autoimmune pancreatitis,
Autoimmune retinopathy, Autoimmune urticaria, Axonal & neuronal neuropathy (AMAN),
Balo disease, Bullous pemphigoid, Celiac disease, Chronic recurrent multifocal osteomyelitis
{CRMO), Churg-Strauss Syndrome (CSS) or Eosinophilic Granulomatosis (EGPA},
Cicatricial pemphigoid, Cogan’s syndrome, Cold agglutinin disease, Coxsackie myocarditis,
CREST syndrome, Derrsatitis herpetiformis, Dermatomyositis, Devic’s disease
{neuromyelitis optica), Discoid lupus, Eosinophilic esophagitis {EoE), Eosinophilic fasciitis,
Erythema nodosum, Essential mixed cryoglobulinemia, Giant cell arteritis (temporal
arteritis}, Giant cell myocarditis, Granulomatosis with Polyangiitis, Guillain-Barre syndrome,
Hashimoto’s thyroiditis, Henoch-Schonlein purpura {(HSP), Herpes gestationis or pemphigoid
gestationis (PG}, Hypogammalglobulinemia, IgG4-related sclerosing disease, Immune
thrombocytopenic purpura (FTP), Inclusion body myositis (IBM), Lambert-Eaton syndrome,
Leukocytoclastic vasculitis, Linear IgA disease (LAD), Microscopic polyangiitis (MPA),
Mixed connective tissue disease (MCTD), Mooren’s ulcer, Mucha-Habermann disease,

Multitocal Motor Neuropathy (MMN) or MMNCHB, Multiple sclerosis, Myasthenia gravis,
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Myositis, Narcolepsy, Neonatal Lupus, Neuromyelitis optica, Neutropenia, Ocular cicatricial
pemphigoid, Optic neuritis, Palindromic rheumatism (PR), PANDAS, Parancoplastic
cerebellar degeneration (PCI}), Paroxysmal noctumnal hemoglobinuria (PNH), Parry Romberg
syndrome, Pars planitis (peripheral uveitis), Parsonage-Turner syndrome, Pemphigus,
Peripheral neuropathy, Perivenous encephalomyelitis, Pernicious anemia (PA), POEMS
svadrome, Polyarteritis nodosa, Polyglandular syndromes type |, 1, HE, Polvmyalgia
rheumatica, Polyrayositis, Primary biliary currhosis, Privvary sclerosing cholangitis,
Progesterone dermatitis, Pure red celi aplasia (PRCA), Pyoderma gangrenosum, Raynaud’s
phenomenon, Reactive Arthritis, Reflex sympathetic dystrophy, Relapsing polychondritis,
Restless legs syndrome (RLS), Retroperitoneal fibrosis, Rheumatic fever, Rheumatoid
arthritis, Sarcoidosis, Schmidt syndrome, Scleritis, Scleroderma, Sjogren’s syndrome, Sperm
& testicular autoimmunity, Stiff person syndrome (SPS), Subacute bacterial endocarditis
(SBE), Susac’s syndrome, Sympathetic ophthalmia {(8O), Takayasu’s arteritis, Temporal
arteritis/Giant cell arteritis, Thrombocyiopenic purpura (TTP), Thyroid eve disease (TED),
Alagilie Syndrome, Alcohol-Related Liver Disease, Autoimmune Hepatitis, Biliary Atresia,
Cirrhosis, Lysosomal Acid Lipase Deficiency (LAL-D), Newbom Jaundice, Non-Alcoholic
Fatty Liver Disease, Non-Alcoholic Steatohepatitis, Primary Biliary Cholangitis (PBC), and

Progressive Familial Intrahepatic Cholestasis (PFIC).

[00105] EXAMPLES

{60106} Additional embodiments of the disclosure reside in specific examples and data

described in more detal herein,

{00107} Example 1A: Synthesis of S-phenyl-N-(3-(thiazel-2-ylipropyllisoxazole-3-

carboxamide {Compound 13):

AN ;;N
o N4 \g ) {i)\
7 G N T3P, BN, DCM, 1, 3h ) ooti A § 4
56%
13
{60108} To a stirred solution of 5-phenyl-1,2-oxazole-3-carboxylic acid (5.50 g, 29.1

mmol, 1.0 eq) and 3-(thiazol-2-yljpropan--amine dihydrochloride (4.13 g, 29.1 mmol, 1.0
eq) in dichloromethane (60.0 mL), triethylamine (12.6 mL, 90.1 mmol, 3.1 eq) was added at

room teraperature and stirred for S minotes. This solution was cooled to 0 °C and
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propylphosphonic anhydride (T3P, 50% solution in ethyl acetate, $9.2 mL, 93.0 mmol, 3.2
eq). The resultant solution was stirred at room temperature for 3h, after which the reaction
mixtare was diluted with water (200 mL) and extracted with dichloromethane {3 = 75 mL).
The combined organic layers were dried over anhydrous sodium sulphate, filtered, and
concentrated. The crude material was purified by column chromatography using a mobile-
phase gradient of 0 - 50 % ethyl acetate in hexanes to obtain S-phenyl-N-(3-{thiazcl-2-
yhpropyljisoxazole-3-carboxamide (Compound 13, 53.20 g, 16.3 mmol, 56%} as a white

sohid.

100109] Example 1B: Alternative Synthesis of 5-phenyl-N-{3-(thiazol-2~
yhpropyljisoxazole-3~carboxamide (Compound 13} S-phenylisoxazole-3-carboxylic acid
{1.0 g, 5.3 mmol, 1.0 eq) was dissolved in 15 mL of anhvdrous DMF and the solution cooled
with an ice bath, HATU (2.0 g, 5.3 mmol, 1.0 eq) was added to the solution followed by
portion wise addition of Hunig’s base (1.9 mL, 10.6 mmol, 2.0 eq), and the mixture stirred
for 15 minutes. 3-{thiazol-2-ylipropan-1-amine {827 mg, 5.8 mmol, 1.1 eq} was added and
the mixture was stirred at room temperature overnight. TLC and LO-MS analysis indicated
that the starting material had been consumed and converted to the desired product. The
mixture was then filtered through a cotton plug, the volatiles removed i vacus, and product
was purified by column chromatography on silica gel by dry loading the crude reaction (30 o
70% ethy! acetate in hexanes). Upon chromatography, the compound was resuspended in 10
mL of a 5:1 mixture of acetone/toluene and solubilized upon reflux. The solution was cooled
to room temperature and upon standing overnight at -20 °C, the crystallized solid was filtered

on a fritted funnel, washed with ice-cold acetone, and dried via suction.

{00119} Example 2: Synthesis of N-[3-(4-methylpiperazin-1-viipropyi}-5-phenyl-

1,2-oxazole-3-carboxamide (Compound 127):

HENMN/\}
O I\\”N“Me )
- - S
@ ’f\f\’/u\OH TOE BN, DOM, 1, 168\ T E{\/\?S/\E
—— G-—-N s 31 Ry Ry m— O’N \/NQMQ
127
jo0111] To a stirred solution of S-phenyi-1,2-oxazole-3-carboxylic acid (150 mg, 793

umol, 1.0 eq) and 3-(4-methylpiperazin-1-yDpropan-1-amine (125 mg, 793 pmol, 1.0 eq) in
dichloromethane (5.0 wl), triethylamine (343 uyl, 2.46 mmol, 3.1 eq) was added at room

temperature and stirred for 5 minutes. This solution was cooled to 0 °C and propylphosphonic
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~
2

anhydride (T3P, 50% solution in ethyl acetate, 1.61 miL, 2.54 mmol, 3.2 eq). Resultant
solution was stirred at room temperature for 16 h, after which volatiles were removed in
vacuo. The crude material was purified first by column chromatography using a mobile phase
of 10% methanolic ammonia in dichloromethane. The resultant compound was purified again
by reversed-phase preparative scale HPLC and the desired fractions lyophilized to obtain the
N-{3-(d-methylpiperazin-1-ylipropyl}-5-phenyl-1,2-oxazole-3-carboxamide (Compound 127,

63.0 mg, 188 pmol, 24%) as an off-white solid.

100112} Example 3: Synthesis of N-2-(1H-pyrrol-1-yhethyl}-S-phenylisoxazole-3~

carbothicamide {Compound 186)

(%f’\gi y A F\[i}
e

Laweson's Reagent

i =~
O-grr
108

{00113} To a stirred solution of 5-phenyl-N-[2-(1H-pyrrol-1-yhethyl]-1,2-oxazole-3-
carboxamide (200 mg, 711 pmol) in tetrahydrofuran (8.00 ml), bis(4-methoxyphenyi)-
1,3,2X° 43>-dithiadiphosphetane-2 4-dithione {(Laweson’s reagent, 863 mg, 3 eq, 2.13 mmol})
was added at rooro teroperature and stired at 65 °C for 18h. After completion of reaction,
reaction mixture diluted with water and extracted with ethy! acetate. The combined organic
layers were dried over anhydrous sodium sulphate, filtered and concentrated to obtained
crude. The crude pusified in Combi Flash chromatography using 12.0 g Redi Sep column and
eluting with 15-20% ethyl acetate in heptane. The desired fractions were concentrated and
obtained solid was washed with diethyl ether and vacuum dried to afford N-(2-(1H-pyrrol-1-

ylethyl)-S-phenylisoxazole-3-carbothicamide as pale vellow solid.

[00114] Example 4: Syntheses of additional compounds
R
HoN
X ' x
IEEN PR R
:i K OH - rl \! Nf
VA TP BN, DOM, 1,30 L A 1
i H

j80115] The syntheses of compounds 1-165, as well as the re-synthesis of certain

known compounds (187-187) were performed according to the exemplary procedures
outlined for compounds 13 and 127. To a stirred solution of representative carboxylic acid (i,

1.0 eq) and representative amine (i, 1.0 eq) in dichloromethane, triethylamine (3.1 eq) was
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added at room temperature and stirred for 5 minutes. This solution was cooled to 0 °C and
propylphosphonic anhydride (T3P, 50% solution in ethyl acetate, 3.2 eq). The resultant
solution was stitred at room temperature for 3 h, after which volatiles were removed in
vacuo. The crude material was purified by column chromatography to obtain the desired
compound as powder or purified again using reversed-phase preparative scale HPLC. All

synthesized compounds were confirmed to be of > 95% purity by LC/MS and/or 'H NMR.
{60116} Example S: YAP Activation Assay

[60117] To tllustrate formula (I) compounds and those presented in Tables 1 and 2, a
S-phenyl-3-carboxamide-substituted isoxazole scaffold was identified and exemplified in
compound 13, a thiazole-substituted derivative that dose-dependently induced luciferase
activity in 293A-TEAD-LUC cells in the presence or absence of serum when cells were
plated at high cell density (ECso= 1.5 and 1.6 uM respectively; Fig. 1A and Fig. 1B). The
results indicate that compound 1 does not mimic the weakly YAP activating properties of

serum.’

100118] The magnitude of this transcriptional response is similar to that observed for
knockdown of the key Hippo signaling protein NF2 (Meddin) in reporter assays.® Compound
13 treatment also dose-dependently promoted the association of YAP and TEAD proteins in
cells and induced the nuclear localization of YAP in response to increased cell density,

indicating that compound 13 treatment can overcome the Y AP-suppressive effects of Hippo

pathway activation.

j60119] In addition, compound 13 treatment robustly increased the levels of YAP-
controlled transcripts (i.e, ANRKD I, CYR6I, CTGF) in 293 A cells and other human cell
fines {i.e., MCF-10A, HEK293T, H69, HaCaT), but did not augment the levels of YAP itself
(YAP 1), indicating that compound 1 broadly activates YAP but not through positive
regulation of YAP transcript (Fig. 1C). RNA-seq based expression profiling of 293 A cells
revealed that compound 13 increased transcripts of annotated Y AP-binding loci as well as
previcusly YAP transcriptional targets by gene set enrichment analyses (GSEA). "™/
Similarly, compound 13 treatment upregulated transcripts associated with cell growth,
differentiation, and wound healing as determined by DAVID analysis (Fig 1D and Fig. 1E).
Further, the ability of compound 13 to activate TEAD-LUC reporter signal and to upregulate

Y AP-controlled transcripts was dependent on the presence of YAP protein, indicating that
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compound 13 is a robust and specific activator of YAP transcriptional activity that acts

upstream of YAP.

60120 Additional compounds of the present disclosure were subjected to the assay
1Y P
described above. Results and selected characterizing data are presented in Tables 3 and 4
below.
00121} Table 3: YAP Activation of Compounds in TEAD-LUC Activation Assay
TEAD-LUC
activation assay
. " MS . T
Crapd. Structure (V1) NMR ,
Cytotoxicily
EC ¢ b
Cao ICso
1 (‘} ﬁ\/\m/\/\m/\) 3301 >20 | >20
Eommn |5, 1
2 {,%{Y YT | 314 113 | >20
3 ,0{}5@( NN 3262 =20 | >20
o N
e pen L | 3461 141 |20
Dad e
5 } @ N/\v/\N 300.6 >20 | >20
o
6 7 Ay 3221 0.91 | >20
O~y
o
‘ 2R AN o 7 | »9g
7 Q_} /'”: N r{\} 2981 1.13 | >20
9 \}@/ N”'\/’\i\,—’\ 3146 >20 | >20
18 ( O N"\\/\Nw 295 4 >20 | >20
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TEAD-LUC
activation assay
Cmpd Structure MS NMR M}
SRR ‘ (M+1) -
n Cytotoxicity
EC ” ;
% s

Moy .
i Q J”%,Qvaﬁ} 309.1 220 |20

12 AR (i/\ ”\«Nri} 10.6 188 | >20
A & N e o 3 K] & >
\:)"{FN/ H ’
H NMR {400 MHz,

DMSO-ds} 5 8.90 (s,
1H), 7.94 (4, /= 7.5
Hz, 2H). 7.70 {(d, J =
o 3.0 He, 1H), 7.57-
7.54 (m, 4FD), 7.35

E /;N ~ 1
13 (}%’_’& ﬁ/\/\i’); 314.1 (s, 1FD), 3.39 (q, J = ! 13.7

S

- 6.60 He, 2H), 3.06
(q.J = 13.00 He,
2H), 3.06 (, 7 =7.70
Hz, 7.50 Hz, 2H),
2.03 - 1.96 (m, 2H)

TH NMR (400 Miiz,
DMSO-ds3 5 8.95 (1,
J=5.48 Hz, 1H),
8.17 (s, 1H), 7.94 (1,
o J=3.82 Hz, 2H),
7.73 (s, 15D, 7.56-

TNy e, | 298 2
14 &}{g\g N AN BB s =g, |70
3H), 7.37 (s, 1H),

444 (1,/="702Hz,
2H).3.27(g.J =
6.68 Hz, 2H), 2.09
(/=692 Hz 2H)
O —
| )
15 {}N N 282 187 |20
F el
e
16 | { Ny | 3146 127 |>20
Nezmm .

o
18 fi\p«%ﬁf\/\w/\\ 310.6 >20 | >20
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TEAD-LUC
activation assay
. . M [uM]
Crpd, Structure : NMR BAE
(M+1)
i Cytotoxicity
ECsq ? b
FLOET
O
19 (:“%_/f\nf”\;wa\wx_, 3106 516 | >20
ARG T b/
28 NMX 7N\ g ? N/‘\ /\N’ 321.6 >20 | >20
o]
N- L > .
21 (, A {\if ﬁ”‘\/\N Xy, | 2970 >20 | >20
el
2 | I N;Nj{)LN’v\N’% 797 4 >20 | >20
=l <’Q,.f\i H ‘L‘;:,
Iff NMR (400 MHz,
DMSO-dg) & 8.04 (1,
J =328 Hz, 1H),
7.94-7.92 {m, 2H),
2 Q. 7.58-7.53 {m. 3H).
/:\ "\;b P I Yy S T Tés s
24 4 P ﬁ”\/ Ny | 3385 | 736 (s, TH), 3.32- 276 | >20
4 R ! 3.27 (m, 2H), 3.10 (&,
J = 7.04 Hz, 2H),
2.86 (s, 3H). 2.75 (s,
3H), 1.83-1.76 (m,
2H)
L
2R\ >~ NS ™ N ’:\l\ 3772 5 =20 >
26 @ ,y)’(( N ‘Q:}&\J 372.° 20 0
T NMR (500 MHz,
DMSO-ds) & 9.68 (d,
J = 10.5 Hz, 1H),
8.83 (1, =5.9 Hz,
1H), 7.94 - 791 (m,
o) 2H}, 7.63 = 7.50 (m,
, J M N g 3H), 7.35 (s, 1H), 3 Y
27 \N\ {’\!f ﬁ/\/\f ) NIA - o7 @ag-10s |8 20

5.9 Hz, 1H), .61 (d,
J= 5.9z tH), 3.30
~3.24 {m, 21, 2.41
(t,J= 7.4 Hz, 2T,
1.79 (p,J = 7.3 Ha,
2H).
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TEAD-LUC
activation assay
Cmpd Structure M5 NMR M}
AR ‘ (M+1) A
. Cytotoxicity
EC ’ ’
4 FLOET
I
f AN /;N 90 - >
28 &}_m Y /\b s 2990 1.67 | >20
= - ~N
Q
M ‘ .
N7 A 267 > =20
29 {} /ijf N N |29 1 20 (
o) o]
31 ¢ \%\, NS, | 32401 520 | >20
=M -
8]
I N e Y T 2 220 | >20
2O | o |
o
L& o
33 N 3902 >20 | >24
N 4 =
34 NN 288 >20 | >20
W
©
s | PND e S =20 | >20
2% 57
T NMR (300 MHz,
DMSO-ds) 6 8.91 (¢,
J=584Hz 1 H),
7.947.92 (m, 2H),
g 7.58-7.54 (m, 3H),
AN 731 1), 3.43~
36 T las7s | ISP 436 | 220

3.41( m, 4H), 3.34-
3.29 (m, 2H), 2.38-
2.34 (m., 4H), 230 ¢,
J = 5.04 Hz, 2H),
1.98 (s, 3H), 170 @1,
J=6.88 Hz, 2H).
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TEAD-LUC
activation assay
. . M [uM]
Crpd, Structure : NMR BAE
(M+1)
. Cytotoxicity
EC : ’
= ICss
e S e
2 HooD /=
4 H s
37 <N" N ?‘*jl/‘\%} \‘L} 3480 15 | =20
! L (@]
o]
S N =
38 DRSPS EA/L =\ | 4192 334 | >20
@]
39 | -4 =y e | 3021 >20 | >20
AN Sl
= %
4 \\\’//"\\ : PN ) " -
aw | O \2%@5*;; ¢ | 3002 20 |>20
O
f’\NflL*o
41 \>¢\)\ Ho b 3732 338 | >20
42 \’3 \Nf \T\/\r "\é—NH~ 393 .4 >20 | >20
U NMR (400 MHz,
DMSO-dg) § .93«
Oﬁj\ 8.90 (1, = 6.56 Hz,
) ; in e 1 1HD, 7954792 (m, - -
43 @ﬂ 335 1ow 75975 |20 | 720
- 3H3, 7.39 (s, 1H),
341(d,/=661Hz,
1H), 1.18 (s, 2H)
'H NMR (400 MHz,
Q DMS0-ds) 5 8.61 (5,
3 F ~crer o 1H), 7.94-7.92 (m, s e
44 2 NN N 2996 ’ ) >20 | >20

38, 7.36 (s, 1H),
1.62 (s, 6H)
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Cmpd. Structure

MS
(M+1)

NMR

TEAD-LUC
activation assay
{aM]

Cytotoxicity

Cso ICss

o

F
o-N HI\LQNC)» F

309.1

TH NMR (400 MHz,
DMSO-ds) 3 9.14 (d,

J=7.7Hz 1H), 7.93

(t,J = 2.12 Hz, 2H).
755 (d,J=6.5, Hz,
3T, 7.35 (s, 1H),
6.64 (t,J = 75.64 Hz,
{H), 4.41-4.34 (m,
1H), 4.13-4.07 (ma,
1H), 2.69-2.62 (m,
IH), 232 223 (m,
2H)

s
-
~3
\
[y
<

46

TH NMR (400 MHz,
DMSO-ds) & 8.04
(bs, 1H), 7.95-7.89
(m. 2H), 7.58-7.51
(r, 3HD), 7.35 (s.
1H), 1.69(t, J= 196
Hz, 3H), 1.53 (s,
3H)

>20

\Y;
b
<O

TH NMR (400 MHz,
DMSO-dds) & 8.88 (¢,
J =540 Hz, 1H),
7.93-7.91 (m, 2H),
7.58-7.54 (m, 3H),
7517471, J=80
Haz, 1HD), 7.33-7.30
(m, 2H), 7.12-7.10
(dd,J= 14, 8.0 Hz
2H), 3.54 (g, J =
13.0Hz, 2H), 2.89
{t, /= 7.0 Hz, 2H)

>20 11

(4

48

3072

TH NMR (400 MHz,
DMSO-ds) 8 8.87 (4,
J=11.4 Hz, iH),
794 (dd, J=7.5,24
Hy, 21), 7.60 (m,
3T, 7.34 (s, 1),
714 (g, J=8.2 Ha,
4T, 3.49 (g, J =
6.56 Hz, 2H), 2.52
(t,J=145Hz, 21),
2.26 (s, 3H)

>20
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Cmpd.

Structure

MS
(M+1)

NMR

TEAD-LUC
activation assay
{aM]

ECsq

Cytotoxicity
s

4%

TH NMR (400 MHz,
DMSO-~dsy & 10.82
(s, 1H),892(t,J=
58 Hz, 1H), 7.94-
7.92 (m, 2H), 7.60-
7.53 (m, 4H), 7.26
&/ =48 Hz IH),
732 (s, 1H). 7.20 (d,

J=224 Hz, 1H),

7.08-7.04 (m, 1H).
7.00-6.96 {m, 1H),
3.56 (q.J = 6.76 Hz,
2H), 2.96 (1, J =776
Hz, 2H)

>20 | >20

2932

FS MBS M/Z=293 19
(M+1), TH NMR
{400 MHz, DMSO-
dg) 5 9.28¢d, 7=
3.24 Hz, 1H), 7.93-
7.91 (m. 25D, 7.58-
7.53 (m, 3H), 742
(/= 7.28 Hz, 2H).
733 (1. J=7.04 Hz,
3H), 724 (L /= 7.24
Hz, 1H}, 5.20-5.13
(m, 1H), 1.5 (d, J =
7,04 Hz, 3H)

51

305.0

T NMR (400 MHz,
DMSO-Ds) § 8.92 (1,
J=3.72 Hz, 1F),
7.94-7.92 (m, 2H),
7.58-7.53 (m, 3H).
7.36 (s, 1H), 3.41 (q.
J = 6.20 Hz, 2H),
2.72-2.66 (m, 2H),
1.20 (s, 9H)

2562

TH NMR (400 Mtz
DMS0-d6) & 7.95
(d.J =204 Hz, 1H),
7.93 (s, 1H), 7.59-
7.52 (m, 3H), 7.31
(@, =3.36 Hz, 1H),
3.88-3.75 (m, 2H),
3.20 (s, 3H), 2.93 -
2.87 (m, 2F).

>20 | >20
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activation assay
. . M [uM]
Cmpd. Structure , NMR R
(M+1)
; Cytotoxicity
ECs | ”
s
TH NMR (400 MHz,
DMSO-ds) & 8.89 (.
=57 Hy, 1H),
7.94-7.91 (m, 2H),
o N 7.58-7.5% {m, 3H),
. | 734 (s, 1FD), 7.22-
5 NN | 3232 e >20 | >2
3y S R T S TS T 0

{H), 6.82-6.76 {m,
3HY, 3.72 (s, 3H),
3.52(q 7= 14.0 Hz
IH), 285 J=175
Hz, 2H)

54

T NME (400 Mz,
DMSO-s) 3 947 (1.
J = 5.88 Hz, 1H),
o 7.04 (d..f = 5.9 H,
3H),7.56 (4, J = 5.9
ﬁ/\”{:} 2852 | g5y, 74140 T
= 7.7 Ha, 2H), 7.03
(s, 1H), 6.98 (1. =
4.44 Hz, 1H), 4.62
(.7 =60 Hz, 2H)

20| >20

\vi

TH NMR (400 Mz,
DMSO-D,) 6 8.89 (&,
J =568 Hz, 1H),
7.94-7.91 (m, 2H),
7.58-7.53 (m, 3H),

Q T
'{;N“\} VN U\N’“\ A 3110 1 7.36-730 (m, 2H),
N *@” : 711707 (m, 2H),

7.05-7.00 (m, 1H).
3.53 (¢, J = 6.88 He,
2H). 2.88 (1, J = 5.68
Hz, 2H)

4

1

>20 | >20

1 NMR (400 MHz,
DMSO-ds) 5 9.65 (s,

N e 323, 1H), 7.94-7.92 (m,
o 2H), 7.56 7.54 (m,
i 4
(/\ - 3H), 2.34 (5, 6H)
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(M+1)
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{aM]

Cytotoxicity

Cso ICss

{

T NME (400 MEz,
DMSO-~ds) & 9.60 (5,
1H), 7.94 (dd. J =
7.5, 2.4 Hz, 2H),
7.58 (m, 3H), 7.34
(s, 1H). 2.50 (s, 6H)

>20

2742

YH NMR (400 MHz,
DMSO-dg) 5 7.94-
7.91 (m, 2H), 7.57-
7.53 (m, 3H), 7.27
(d,J =63 Hz, 1H),
358 (g, J=6.7 Hz,
28D, 3.12-3.07 (Rot,
3HY, 2.42(1, 7 = 8.0
Hz, 2H), 2.20-2.05
(Rot, 6H)

>20

\Y;
b
<O

el
3
]
a2

(f{ MR (400 MHz.
DMSG-de) 5 8.77-
875 (m, 1H), 7.94-
7.92 (m, 2H), 7. 55-
7.51¢m, 3H), 7.36 G,
1H), 6.94-6.91 (m,
1F), 3.31-3.28 (.
2H), 3.13-3.08 (m,
2H), 1.37 (s, 9H)

w2
[
@0
b

>70

&0

267.1

TH NMR (400 MHz,
DMSQ-dg) & 7.95~
7.93 {(m, 2H), 7.59~
7.52 (m, 3H), 7.34
{d, /=49 Hz 1H),
4.14-3.92 (m, 2H),
3.1 (s, 3H}

>20 |12

TH NMR (400 MHz,
DMSO-ds) 6 890 (¢,
J=55Hz IH),
7.94-7.92 (i, 2H),
7.58~7.52 (m, 3H),
7.36 (s, 1H), 3.47 (q.
J=70Hz, 2H), 2.67
{t, /=72 Hz 2H}
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2832

TH NMR (400 MHz,

DMSO-ds) & 928 (d,

J=8.0Hz, 1H),
7.93.7.91 (m, 2H).
7.58-7.51 {m, 3HD),
742 (4. S =73 Hy,
2H).7.35-731 (m,
3H), 7.25-7.22 (m.
1H), 5.20-312 (o
1), 1.50 (4, =70

>20

63

2711

1H NMR (400 MHz,

DMSO-d6) 5 9.48 (1,
J=6.3 Hz, 1H).
7.96-7.93 {m, 2H),
7.39-7.55 (m, 3H),
7.44 (s, 1H), 4.13-
4.04 (m, 25D,

758

64 <:> %ﬁrﬂxm/\r N

341.0

TH NMR (400 MHz,

DMSO-T6) & 8.80 (1,

J = 5.68 Hz, 1H),
7.92-7.90 (m, 2H),
7.57-7.53 (. 3H),

7363, J=844 Hz,

2H). 7.31-7.28 (m,
3H), 3.47-3.36 (m.
2H), 3.14-3.05 (m,
1H), 122 (d, J =
6.96 Hz, 2H)

361.0

H NMR (400 MHz,

DMSG-D5) 5 8.89 (5,

1H), 7.93-7.91 (m,
2H), 7.55-7.34 (m,
5H),7.33 (s, 1H),
725 (d,J =836 Hz,
1), 3.52 (q. J =
6.52 Hz, 21, 2.87
(L, J = 6.92 He, 2H)

>20 | >20
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66

]
£~
2
o]

TH NMR (400 MHz,
DMSO-ds) & 7.94-
7.91 (m, 2H). 7.58-
7.53 (m, 3H), 7.28-
721 (m, 1H), 4.86-
£7% (m, 17D, 3.63-
3.53 (m, 4H), 3.16-
3.04 (m, 3HD)

\/
]
<

67

TH NMR (400 MHz,
DMSO-~ds) ¢ 933 (d,
J=4.4Hz 1H),
7.937.91 (m, 2H),
7.58-7.52 (1. 3H),
7442738 (m, 4H).
735 (s, 1H), 5.19-
511 (m, 1H), 1.47
(d.7 = 7.04 Hz 3H)

68

345.0

1 NMR (400 MHz.
DMRO-D,) 5 8.88 (4,
J=5.48 Hz, 1H),
7.93-7.91 {m, 2H),
7.58-7.54 (m, 3H},
747 (dd, J = 7.24,
1.92 Hz, 1H), 7.34
(4 J = 9.76 Hz, 2H),
7.26-7.22 (m, 1H),
3.51(d, J=6.28 Hz,
2HY), 287 (1, J=
7.00 Hz, 2H)

>20

&9

3615

H NMR (400 MHz,
DMSO-d6) § 8.91 (1,
J=57Hz, 1H), 7.93
{d../= 2.5 Hz, 1H),
791, /=17 Hz,
1H), 7.60-7.51 (m,
THY, 7.32 s, 1H),
335 (g, /=068 Hz,
2H), 2.96 ¢, J = T7.08
Hz, 2H)
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76

i
A
S

3161

TH NMR (400 MHz,
DMSO-ds) & 8.95 (1,
J=54Hz 1H),

8. 16¢s. 1H).8.02 (m,
2H) 772 (s, 1F).
TA3 (T =67 He,
2H), 7.36(s, 1H),
446 (LJ =77 Hz,
2H). 3.39 (m, 2H),
2.13 (m, 2FD)

2
Y
b
<

71

3l6.d

TH NMR (400 MHz,
DMSO-ds) & 8.99 (4,
J=5.64, 1H), 8.17
(s.1H), 8.01 -7.97
(m, 1H), 7.73 (s
1H), 7.65-7.63 (m.
1H), 7.50 - 7.40 (m.
2, 77, T =
3.08 Hz, 1H), 4.44
(LJ=7.0, Hz, 2H),
3.30-3.26 (m, 2H),
2.13-2.07 {m, 2H)

W
/
3]
<

72

T NMR (300 MHz,
DMSO-dsy 6 8.92 (i,
J =576 He, 1H),
8.16 (s, 1H), 7.83 (d,
J=812 Hz, 2H),
772 (s, $H), 7.37 {d,
J=808 Hz, IH),
728 (s, HH), 4.44 (4,
J=7.04 Hz, 2H), ).
328 (d.J=6.16Hz,
2H}), 2.37 (s, 3H),
2.12 (m, 2H)

>200 | >20

73

N
N:N/

TH NMR (400 MHz,
DMS0O-De) § 8.89 (s,
1H), 8.16 (s, 11D,

7 8% (4. J = 8.60 Hz,
2HY. 772 (5, 1FD,
720 (s, 1), 7.11 {4,
J = 8,56 Hz, 2H),
444 (1, =692 Hz,
2H), 3.83 (s, 3H).
3.21-3.25 (m. 2H),
2.10-2.05 (m, 2H)

>20 | >20
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74

{W’ i i o /\
K -

3t6d

TH NMR (400 MHz,
DMSO-ds) & 8.95 (1,

J=54Hz1H), 8.16

(s, 1H), 7.83-7.74
(g, 2H), 7.72 (s,
1), 7.64-7.58 {m,
1H), 7.46 (s, 1),
739737 (my, 1TH),
4,44 {(t, /=704 Hz,
2H), 3.29-3.26 {m,
2H), 2.13-2.06
{m,2H)

F

3
E / /‘u\ § N N
(e ey

D~

TH NMR (400 MHz,
DMSO-ds) 3 8.99 (1,

J=524 He, 1H),

8.16 (s, 1H), 3.09-
203 (m, 1H), 7.72
(s, 1H), 7.61-7.55
(m, 1H), 7.52-7 43
(o, 1H), 7.35-730
(o, 1¥), 715 (d, J =
3Hz, 1HL 44640, J
=7.0Hz, 2H), 3.29
{q,./ =992 Hz, 2H),
2.13-2.06 (m, 2H)

ig >20

76

366.1

J=7.4Hz,

L NMIR (400 MHz,
DMSG-ds) 8 9.00 (1,

J =527 Hz, 1F),

8.18 (m. 3H), 7.94
(oy, 2H) 7.73 (s, 1H),
757 (s, FH), 446 (4,
2H), 3.28
(1, 2H), 2.12(m,
2H)

o \_m‘(\*:}‘{ v .N/\ "\N"\>

:—.:

3821

'H NMR (400 MHz,
DMSO-ds) 6 8.97 (4,
J=58 Hz, 1H),
8.16(s, 1H), 8.09 (4
J=912 Hz, 2H),
772 (s, HH) 7.57(d.
=8.76 Hz, 2H),

74 in: 1HY446 (4, J
=7.6 Hz, 2H),
331(m, 2H) 2.1 (m.
2H)

46
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TH NMR (400 MHz,
DMSO-D) 8 9.15
(d, /= 1.76 Hz, 1H).
8.9% (L= 572 Ha,
1H), 872 ¢dd. J =
144 FIz 1H), 5.34-
531 (m, 1H), 8.17
(s, 1H), 7.73 (s, 1H).
7.61-7.58 (m, 1H),
7.52 (s, THD), 4.44 (1,
J=6.96 Hz, 2H),
3.31-3.27 (m. 2H).
2.13-2.06 {m, 2H)

2991

>20 >20

F
\

3
N2

N

Q
O

Nz

H NMR (400 MHz,
DMSG-5) 5 8.96 {1,
J =524 Hz, 1H),
116 (s 1H}, 8.09 (¢,
J=912 He, 1H),
T8 {bs, 1H), 7.72
(s, 1H), 766 (g, /=
8.76 Hz, 1H), 7.44
(s, 1H), 441 (1, /=
6.88 Hz, 2H), 3.29-
3.27 (m, 2H), 2.13-
2.06 (m, 2H)

3341

%
)
S
)
>

80 \':"\ J
F§./ A

I NMIR (400 MH2,
DMSO-ds) § 5.99 (s,
J=56Hz tH), 816
(8, 1), 7.73(d, J =
5.96 Hz, 3T), 7.36
(s, 1H), 7.50-7.45
(my, 1H), 444 ¢,
J=7.0Hz, 2H),3.27
{t, /= 6.24 Hz, 2H),
2.13 - 2.06 (m, 2H)

>20

47
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&1

2
s
by
<

TH NMR (400 MHz,
DMSO-D) 6 8.96 (1,
J =584 Hz, iH),
8.17 (s, 1H). 7.96 (4,
7= 856 He, 1H),
773 (s, 1FD), 7.63 (d,
J =856 Hz, 2H),
742 (s, TH), 4.44 {1,
J=7.00 Hz, 2H),
3.27(q. 7 = 6.24 He,
7H), 2.12-2.06 (m,
2H)

>20

v
[y
<

82

300.0

TH NMR (400 MHz,
DMBSO-~ddsy & 9.37 (s,
2H), 9.32 (s, 1H),
303 (4, /=56Hz
1H}), 8.17 (s, 1H),
7.73¢s, 1H), 7.64 s,
1HL 444 (1, 7=704
Hz, 2H), 329 (. /=
6.2 Hz, 2H), 2.13
(o, 2H)

\
[
<

v

>20

83

308.1

T NMR (400 Mz,
DMSO-D,) 8 8.95 (&,
J=11.28 Hz, 1H),
7.95-7.92 (m, 2H),
7.58-7.54 {m, 3H),
737 (s, 1), 7.07 (1,
J= 832 Hz, 2H),
6.62 (d,.7=7.72 Hz,
IHY 6,53 (1, T =720
Hz 1H). 572 (. J =
5.96 Hz, 1H), 3.45
(. J =632 Hz, 2H),
321 (q../ = 6.48 Hz,
2H)

\vi

-20 | >20
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&4

TH NMR (400 MHz,
DMBSBO-dsy 6 8.53 (1,

J=60Hz 1H), 8.17

(d,J= 8.0 Hz [H),
769768 {d, J=323
Hz, 1H), 7.61-7.36
(m, 2H), 7.48-7.38
(m, 1H), 724 (L7
=70 He, 1H), 3.41
(@ J = 13.0 Hz, 2H),
3.06 (. J=7.6 Hz,
2H), 2.02-1.99 (m.
7H)

>20 >20

340.1

T NMR (400 MHz.
DMSO-dg) 8 5.89 (1,
J = 576, 1H), 7.94-
7.92 (m, 2H), 7. 55-
7 81, 3H), 7.36 G,
11}, 7.02 -6.93(m,
2H), 6.73-6.69 (m.
113, 6.54-6.51 (m,
1H),5.46 (, /= 1.6
Hr, 1H), 3.36(q, J =
6.63 Hz, 2H). 3.15
(q,J = 6.56 Hz, 2H),
1.83-1.77(m, 2H).

>20 | >20

F
e O~ . -
86 Fﬂ&}—dﬂﬁ\/\\i&
F

368.1

TH NMR (400 Mz,
DMSO-ds) 5 8.99 (s,
1), 7.69 (4. J =
3.04 Hz, 1F), 7.57-
750 {m ,3H), 7.18
(s. 1H),3.57 (1, J =
6.64 Hz 2H), 3.04 ¢t
.J=6.04 Hz, 2H),
2.02 (m, 2F).

>20 | >20
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&7

3137

TH NMR (500 MHz,
DMSO-ds) & 8.58 (s,
1H). 853 (L /=60
Hz, 1H), £.20 (dd. J
=83, 1.6 Hz 2H),
769 (4.7 =3.3 H,
1H), 7.56 (d, J = 3.3
Hz, 1H). 7.52 - 743
(ra, 3H), 3.36 (¢, J =
6.8 Hz, 2F), 3.02
(dd,/=8.2, 72 Hz,
2H), 2.66 — 1.93 (m,
ZH).

>20 >20

&8

H NMR (500 MHz,
DMSO-dg) 8 9.39 (1,
J=359Hz 1H), 7.94
- 7.79 {m, 2H}, 7.69
(4, /=33 Hz IH),
7.60 - 7.54 (m, 2H),
700ad, =77 11
Hz, 1H), 343337
{on, 2H), 3.06 (dd, J
=8.2,7.2Hz 2H),
2.08 — 1.96 (m, 2H).

>20 | >20

8%

3501

H NMR (400 MHz,
DMSO-ds) & 8.95 (1,
564, 1H), 8.09 (m,
1), 7.70 (m, 1H),
7.57 (m, 2H), 7.35
(o, 1H), 716, 7=
3.76 Hz, 1H), 3.39
(o, 2H), 3064, ,.J=
6.86 Hz, 2H), 2.03
{m, 2H)

10 >20

80

300.0

'H NMR (400 MHz,
DMBSO-d;) 6 8.98 (1,

J =592 He, 1H),

7.94-7.92 (m, 2H),
7.73(d,J =328 Hz,
{H), 7.60 (4, J =
3.32 Hz, 1H), 7.58-
7.53 (mn, 3H), 7.36
(s, 1H). 3.64 (g, /=
7.08 Hr, 2H), 3.27
(t,J=7.16 Hz, 2H).

50
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3t6d

TH NMR (400 MHz,
DMSO-dds} & 9.14-
9.11 (m, 1H), 9.54
(d,J= 5.04 He, 1),
522 (s, 1H), 8.02 (&,
J = 4.96 Yz, 15,
768 (d, J=3.28 Hz,
1H), 7.55 (4, J =
3.32, 1H), 3.44-3.39
(m, 2H), 3.04 (1, J =
7.56, 2H), 2.08 —
1.97 (m, 2H).

i5

v
[y
<

3161

H NMR (400 MHz,
DMEO-~ids) 6 9.2 (s,
1H), 2.142 (s, 1H),
8.16-8.94 (m, 1H),
#.553 (s, 1H), 7.69 (d,
J =332 He, 1H),
T.574(d,.J =328,
1H),3.41 (q. /=66
Hz, 2HL 308 J=
7.52 Hz, 2H), 2.02
{m, 2H).

=20

>20

83

T MR (400 MHz.
DMSO-ds) 8 13.5 (s,
1H), $.42 (t, J = 5.84
Hz, (H), 816 (4. J =
816 Hz, 1H), 7.61
(d.J=%.44 Hz, 1H),
7 43-7.3% (m, 1H).
7.25-721 (m, tH),
6.76 (1,7 = 2.08 Hz,
2H), 5.97 (1, J =208
Hz, 2H). 410 (1, J =
6.6 Hz, 2H), 3.61 (g,
J= 6.4 Hz, 2H)

51
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94

3501

TH NMR (400 MHz,
DMBO-~dds) & 902~
8.99 (m, 1H), 7.73-
7.66 (m, 1H), 7.58
(d7 =332 Hz 1H),
738 (1, J =883 Hz,
1HY, 7.20 ¢ 7= 132
Hz ,1H), 3.39-3.34
(o, 1), 3.07 (¢, J=
7.56 Hz, 2H), 2.03-
1.96 (m, 2H)

i >20

o) "X
p i L
7N\ Py NN N N NN
¢ Sy N i
\\::;/ N :

Y NMR (400 MHz,
DMEO-ds) 5 8.88 (¢,
J=57Hz 1H), 7.94
(d, /=23 Hz iH),
7.92(d, =20 Hz,
1H), 7.38-7.51 (m,
3H), 7.36 (s, 1H},
706 {q, /=81 Hz,
1H), 6.39-6.37 {m,
1H), 6.32-6.23 (1,
2H), 596, /=53
Hz, 1H), 3.38-3.08
(my, 2H), 3.06-2.50
{m, 2H), 1.79 (m,
2H)

[
o
v

.
<

96

O
i ;
/
\N -

2621

TH NMR (400 MHz,
DIMSO-d;) 8 8.79 (d,
J=1.76 Hz, 1H),
8698671, /=354
Hz, 1H), 8583, J=
144 Hz, 1H), 7.99
(s, 1H),7.69{d, /=
33 Hz, 1H), 757 ¢,
J =32 Hz, 1H),
3.38-3.33 (1, 3H),
307303 J=75
Hz, 28, 234 (s,
3E), 2.02-1.95 (m,
2H)

52
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g7 (%\)LN/\\/\N”_?

2711

TH NMR (400 MHz,
DMSO-ds) & 13.58
(s, 1H), 8.36 (bs,
1H), 8.2 (s, 1F),
518 (d, J = 8.0 Ha,
1H), 7.72 (s, 1H),
761(d,J =828 Hz,
1), 741 (t, J = 7.04
Hz, 1H), 723, J =
7.64 Hz, 1H), 4.44
(t,J=6.92 Hz, 2H),
210 (t,./ = 6.92 Hz,
2H)

>20 >20

"ﬂ

88

H NMR (400 MHz,
DMSQ-ds) § 9.08-
8.06 (m, 1H), 7.73-
7.68 (m, 2H), 7.60
(s, 1H), 738 (1,7 =
SO Hz, 1H), 7.19¢s,
1H), 3.66 (q, /= 6.6,
2H), 3.28-3.26 (m,
2H)

=20

>20

L
100 (j‘/‘“@f iy »/\O

T NMR (400 Mz,
DMSO-ds) & 8.94
(bs, 1H), 7.99 (1, J
=76 Hz, 1H), 7.63
(=60 Hz, 1H).
7 497,40 (m, 2H),
7.15 (s, 1H), 3.58 (s,
411, 3.33-3.30 (m,
JHLLTO (LT =68
Hz. 2H)

10 >20

161

TH NMR_ (400 Mz,
DMSO-ds) & 8.50 (4,
J = 5.76 He, 1H),
8.17(d, J = 8.16 Hz,
1H), 7.6(d, J

Hz, 1H). 7.42-7.38
(m, 1), 7.23 (4, J =
78 Hz 1H), 6,79 (1,
J=2.04 Hz, 2H),
598 (1,./ = 2.04 Hz,
2H), 3.95(t, J = 6.96
Hz, 7H). 3.29 (m,
2H), 1.96 (m, 2H)

>20 | =20
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O

o \\\_,f\;

3135

TH NMR (400 MHz,
DMSO-ds) & 9.09 (1,
J=5.9Hz, 1H), 7.91
(d,J= 1.6 Hz 1H),
786 - 7.80 (m, 2H),
769 (d.J=3.4 Hz,
1H),7.57 (@, =3.4
Hz, 1H), 7.55 - 749
(ra, 2H), 7.47 - 738
(m, 1H), 3.41 -~ 3.36
(ro, 2H). 3.04 (. J =
7.7 Hz, 2H), 2.06 —
1.94 (m, 2H),

>20 >20

103

O

f\ N\/JJ\ A
Dl 54

Iz
A\
X

3149

H NMR (400 MHz,
DMSO-dgy § 9.19 (1,
J= 359 Hz, 1H), 8.17
dt, J=72, 14 Hz,
26}, 7.79 - 7.73 (1,
1H), 7.72 - 7.63 {(m,
3H), 7.58(d4, /=33
He, 1H), 340 (. /=
6.9 Hz, 2H), 3054,
J=T77Hz, 2H), 2.08
— 1.96 {1, 2H).

104

294 1

T NMR (400 MHz,
DMSO-d;) & 919 (d,
J=30Hz 1H),
7.95-7.93 (m, 2H),
7.57-7.55 (m, 3H),
740 (s, 1H). 6.89 (s,
2H), 6.00 (s, 2H),
3.49-3.48 (m, 2H),
3.09-3.08 (m, 1H),
1.53-1.48 (m, 1H),
143-1.23 (s, 1H)

103

3171

U NMR (400 MHz,
DMSO-ds) 8 9.60 {5,
1H), 9.37 (m, 1H),
8.33 (s, IH), 7.6%(4,
J=86Hz, IH), 7.56
(d,J=92 Hz, 1H),
345(q.J/=576Hz,
JH),3.05¢, J=1T.
Hz, 2H). 2.05 (m.
2H)
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Crpd, Structure : NMR BAE
(M+1)
. Cytotoxicity
EC ¢ b
4 FLOET
TH NMER (400 MHz,
DMSO-ds) & 10.84¢
bs, 1H), 7.95-7.94
3 = (. 2H), 7.57-7.54
an L ,\/N\> < (m, 3FD), 7.39 (s, - >y
106 {i} 4 0 N 2981 1) 6.77-6.76 tm. 20 | >20
- - 2H), 6.00-5.99 (m,
2H), 425 (S =
6.44, 28, 4.01 (q.J
=604, 25)
[00122] Table 4: YAP Activation of Compeunds in TEAD-LUC Activation Assay
TRAD-LUC
activation assay
MS . Y
Cmpd. Structure NMR I
(M+1)
Cytotoxicity
ECsq y ,M o
{Cs
T NMR (460
MHz, DMSO-ds) §
o 7.93-7.91 (m, 2H),
7.72 (s, {H), 7.58-
107 O 7 JL\NKOH 2601 | 793 (m 3H), 733 | 320 | >20
' ,ﬁ’; H (s, TH), 5.03 {t, 1H,
OH), 346 (4, J=
5.84 Bz, 2H), 1.32
(s, 6H}.
N ~_ O
O o LI
108 —b \\5 3771 >20 | >20
N—-C
f
P
X
109 PN 3543 >20 | >20
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' .| Cytotexicity
ECs Cso
&
110 K_/\f’imf\f\m@ 296.2 1.02 | >20
~-::. ();i\] 1
O
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{66123] Example 6: Epidermal Remodeling
[60124] We evaluated the proliferative response of primary cells and tissues to

compound 13 treatment. In this context, cyclical YAP activation sustains the growth of
Keratin 14 (K14})-positive keratinocyte progenitors in mice thereby contributing new
keratinocytes to the epidermal barrier.’? ¥ Further, continuous genetic activation of YAP
promotes hyperplasia of keratinocytes and their precursors ex vive and in the mouse,
iudicating that YAP is essential for basal epiderrval renewal, but can be augmented for
increased growth.” Compound 13 treatment increased the colony forming potential (~10
fold) of primary mouse epidermal keratinocytes when cultured over a 10-day growth period
on a dermal feeder layer (Fig. 2A and Fig. 28). In addition, compound 13 treatment allowed
for the secondary re-plated expansion of Rhodamine B-stained keratinocytes and the time-

dependent expression of YAP-driven transcript Cyr6d (Figs. 2A-C).

100125] When applied topicaily to the dorsal skin of wildtype adult C57BL/6 mice
over the course of ten days, compound 13 (10 uM) promoted a dramatic expansion of
keratinocytes and K 14-positive precursors as assessed by H&E and anti-K 14 histological
staining at study end (Figure 2D). Corpound treatment resulied in an approximate doubling

of epidermal thickness, a result derived from an increased number of keratinocytes per unit
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fength of skin (Fig. 2E and Fig. 2F}. Increased keratinocyte numbers were dependent on the
presence of YAP, as conditional YAP knockout animals displayed insensitivity to drug
treatment in the absence of YAP (Fig. 2F and Fig. 2F)/* This observation is consistent with
previous work and publicly available RNA-seq data from primary mouse and human
epidermal tissue obtained from GEO, which indicates that the activity of YAP rather than us
paralog TAZ (WW-domain-containing transcriptional regulator; WWTR) predominates in
the epidermis.”” Furthermore, KI-67 positive keratinocytes were substantially increased upon
drug treatment, indicating that keratinocyte expansion resulis from drug-induced proliferation
(Fig. 2G and Fig. ZH). In addition, compound treatment resulted in the robust upregulation of
Y AP-dependent transcripts Crgf, Cyr6l, and dnkrd! at the endpoint of the experiment (Fig.
21y Taken together, these results demonstrate that compound 13, as an illustration of
compounds disclosed herein, activates a pro-proliferative, Y AP-dependent transcriptional

program in the adult animal capable of remodeling the epidermis through proliferation.

{00126} Example 7: Wound Henling
j00127] Compound 13 treatment, in an exemplary embodiment, promotes wound

healing in human cells and induces a pro-proliferative effect on keratinocytes in the human
skin surrogate species, the Yucatan mind pig. Accordingly, there was developed a gel-based
formulation of compound 13, which allows for its stable room temperature storage and its
topical delivery in high concentrations (up to about 1.5 weight percent). Topical delivery of
compound 13 was found to promote epidermal thickening tn the mouse to a more sigaificant
degree than did delivery of drug in acetone or DMSO (Fig. 3). Further, topical delivery of
compound 13 promoted epidermal hyperplasia, dermal hyperplasia, and YAP-dependent gene
expression in the Yucatan mini-pig (Fig. 4). In addition, compound 13 treatment of human
skin equivalents wounded with a 3 mm full thickness wound promoted the hyperplasia of

keratinocytes and promoted wound contraction (Fig. 5).

[60128] By broadly interrogating a large chemical library for compounds which
selectively activate Y AP-driven transcription through a mechanism that does not involve
direct inhibition of Hippo kinases, we identified the thiazole substituted 3-carboxyamide-5-
phenyl-isoxazole PY-60. In contrast to MST1/2 inhibition, which only partially activates

Y AP-driven transcription, we found PY-60 dramatically enhances the transcriptional output
of YAP, resulting in a similar level of YAP activation to that of NF2 knockdown in cells. PY-
60 treatment largely phenocopies the proliferative responses of forced expression of YAP

transgene, resulting 1o the serum-free expansion of MUF10A cells in agar and allowing

63



WO 2022/174256 PCT/US2022/070631

MDCK cells to bypass contact inhibition of cellular profiferation. These data suggest that PY-
60 will be a valuable 7 vitro tool compound, aliowing one to interrogate the cellular effects
of full YAP transcriptional activation with the tempaoral and dose-dependent control of a

small molecule drug.
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WE CLAIM:

1. A method for activating Yes-associated protein 1 {YAP) in a subject in need thereof]
comprising administering to the subject a compound of formuda (I}, or a tautomer, ot a

pharmaceutically acceptable salt thereof’

x‘yAm}" L\\f _
AT

wherein

CA

ans’

ring L is selected from the group cousisting of:

ﬁ\’\ T e Rﬁﬁ)\ {z
RT\E/ ::\?(\‘9 R‘\E\;\j)x R{S,:j/’:\ R?\g«\y}\ " ;JN_;\?)\

oy

N s
, o~ and R ;

R is selected from H and Ci-Ce-alkyl;

R is selected from the group consisting of Ce-Cio-aryl, 5- to 10-membered heteroaryl

{(wherein 1-4 heteroaryl members are independently selected from N, O, and S},

2, when present, is selected from the group consisting of H, Cs-Cio-aryl, 5-to 10-
membered hetercaryl (wherein 1-4 hetercaryl members are independently selected

from N, G, and S),

or R and R*, when bound to adjacent atoms, together with the atoms to which they are
bound, form a fused Ce-Cio-aryl or 5- to 10-mermbered heteroaryl (wherein 1-4

heteroaryl members are independently selected from N, O, and §);
L is C(Oy, C(8), or CHy;
Vis NR’R?, wherein

R’ is selected from the group consisting of Ci-Ce-alkyl, -{(C1-Ce-alkyl)-S-(C1-Ce-
alkyt), -C1-Co-alkyl-(Co-Cro-aryl}, -C1-Cos-alkyl-(5- to 10~-membered beteroary]
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{wherein 1-4 hetercaryl members are independently selected from N, 3, and §)),
C3-Cus-cycloalkyl, 3- to 14-membered heterocycloalkyl (wherein 1-4
heterocycloalkyl ring members are independently selected from N, O, and 8), -Ci-
Ce-alkyl-(3~ to 14-membered heterocycloalkyl {wherein 1-4 heterocycloalkyl ring

members are independently selected from N, O, and S)),

R* s selected from the group consisting of H, C1-Ce-alkyl, -Ci-Cs-alkyl-{Cs-Cro-aryi),
5-to 10-membered hetercaryl (wherein 1-4 heteroaryl members are independently

selected from N, O, and S);

or R? and R*, together with the N atom to which they are bound, form a 5-to 7-
membered heterocycloalkyl optionally fused or spirofused to a (3- to 14-
membered heterocycloalkyl {wherein 1-4 heterocycloalky! ring members are

independently selected from N, O, and 8);

and wherein any atkyl, aryl, cycloatkyl, hetercaryl, and heterocycioalkyl is optionally
substituted by one to four substituents independently selected fror the group
consisting of -CN, -OH, halo, oxo, -OR®, -8RA, -S(OIR”, -S(OpRA NRARE -
C(ORA, -C{ORR®, -NRAC{ORRE, -C(OINRARE, -S(OINRARE, -S(O)RNRARE, -
NRAS(OIRE, -NRAS(ORRE, 5- 1o 10-membered heteroaryl {wherein 1-4 heteroaryl

members are independently selected from N, O, and §;

R and R® are independently selected from the group consisting of H, C1-Ce-alkyi,
Ci-Ce-haloalkyl, -Ci-Ce-alkyi-Cs-Cro-aryl, CO)C1-Co-alkyl, C(OIC-Co-alkyl-Co-
Cro-aryl, C(OYOC1-Co-alkyl, Co-Cro-aryl, 3- to 14-mermbered heterocycloalkyl
{wherein 1-4 heterocycloalky! ring members are independently selected from N,
0O, and 8), -C{O)(5- to 10-membered hetercaryl (wherein 1-4 heteroaryl members
are independently selected from N, 0, and S}, wherein

each aryl and heterocycloalkyl is optionally substituted with one to three
substituents independently selected from C1-Ces-alkyl, halo, C1-Ce-
haloalkyl, and 3- to 14-membered heterocycloalkyl {wherein 1-4 ring
members are independently selected from N, O, and $); and

each alkyl is optionally substituted with one to three substituents

independently selected from halo, NR“RP (wherein R and R” are
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independently selected from H, Ci-Ce-alkyl, C{O)C1-Ce-alkyl, and
C{O)YCo-Chromaryl).
2. A method of treating a disease or condition whose eticlogy is exacerbated or defined
by insufficient proliferative repair in a subject suffering therefrom, or that is ameliorated by
induced proliferation of cells, comprising administering to the subject a compound of formula
{1}, or a tautomer, or a pharmaceutically acceptable salt thereof:
l' N "\x" L
{ A ; Y -
W
wherein

i’“s\
i A 3
ring ‘- 1s selected from the group consisting of

A
Ny
" N
24
o
&
S
A
=/
i O
i
EA
oA
i
A
TN
Zo,
O
i
™~
P M\;r,;

N

R is selected from H and Ci-Ce-alkyl;

R'is selected from the group consisting of Cs-Cio-aryl, 5- to 10-membered heteroaryl

{wherein 1-4 heteroaryl members are independently selected from N, O, and 8},

R?, when present, is selected from the group consisting of H, Cs-Cio-aryl, 5-to 10-
membered heteroaryl {(wherein 1-4 heteroaryl members are independently selected

from N, O, and 8},

or R' and R?, when bound to adjacent ators, together with the atoms to which they are
bound, form a fused Co-Cro-aryl or 3- to 10-membered heteroaryl (wherein 1-4

heteroaryl members are independently selected from N, O, and S);
L is C(0), C(8), or CHy;

YV is NRR*, wherein
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R’ is selected from the group consisting of Ci-Cs-alkyl, -(Ci-Ce-alky)-S-(C1-Ce-
alkyl}, -C1-Co-alkyl-(Co-Cro-aryl), -C1-Co-alkyl-(5- to 10-membered heteroaryl
{wherein 1-4 heteroary] members are independently selected frormn N, O, and $)),
Ca-Cu-cycloalkyl 3- to 14-membered heterocycloalkyl {wherein 1-4
heterocycloalkyl ring members are independently selected from N, O, and §), -Ci-
Ce-alkyl-(3- to 14-membered heterocycloalkyl (wherein 1-4 heterocycioalkyl ring

members are independently selected from N, O, and 8)),

RYis selected from the group cousisting of H, C1-Ce-alkyl, -Ci-Ce-alkyt-(Cs-Cro-aryl),
5- to 10-membered heteroaryl (wherein 1-4 hetercaryi members are independently

selected from N, O, and 8},

or R? and RY, together with the N atom to which they are bound, form a 5-to 7-
membered heterocycloalkyl optionally fused or spirofused to a (3- to 14-
rmembered heterocycloalkyl (wherein 1-4 heterocycloalkyl ring members are

independently selected from N, O, and S});

and wherein any alkyl, aryl, cycloalkyl, heteroaryl, and heterocycloalkyl is optionally
substituted by one to four substituents independently selected from the group
consisting of -CN, -OH, halo, oxo, -OR”, -SRA, -S(ORS, -S(ORRA, NRARY, -
C(ORA, -C{ORRA, -NRAC(ORRE, -C(OINRARE, -S(OINRRE, -S(OLNRARE -
NRAS(OIRE, -NRAS(O)RP, 5- to 10-membered hetercaryl (wherein 1-4 heteroaryl

members are independently selected from N, O, and S

R* and RE are independently selected from the group consisting of H, C1-Ce-alkyl,
Ci-Co-haloalkyl, ~C1-Co-alkyi-Co-Cio-aryl, SO 1-Co-alkyl, CIOY1-Co-alkyl-Co-
Croraryl, C{OYOC:-Co-alkyl, Ce-Cio-aryi, 3- to 14-membered heterocycloalkyl
{wherein 1-4 heterocycloalky! ring members are independently selected from N,
0O, and 8}, -C(O)5- to 10-membered heteroaryl (wherein 1-4 heteroaryl members
are independently selected from N, O3, and 8), wherein

each aryl and heterocycloalky! is optionally substituted with one to three
substituents independently selected from Ci-Ce-alkyl, halo, C1-Ce-
haloalkyl, and 3- to 14-membered heterocycloalkyl {wherein 1-4 ring

members are independently selected from N, O, and 8); and
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each alkyl is optionally substituted with one to three substituents
independently selected from halo, NRYR” (wherein R” and R” are
independently selected from H, Ci-Ces-alkyl, C{OYC1-Cs-alkyl, and
C(O)Ce-Cro-aryl}.

3. The method according to claim 1 or 2, wherein L 15 C(O).

4. The method according to any one of claims 1 to 3, wherein R* is optionally
substituted Ci-Co-alkyl or -Ci-Ce-alkyi-(5- to 10-membered heteroaryl (wherein -4
heteroaryl members are independently selected from N, O, and $)).

s. The method according to any one of claims 1 to 4, wherein R’ is optionally
substituted ~Ci-Ce-alkyl-{5- to 10-membered heteroaryl (wherein 1-4 heteroaryl mermbers are
independently selected from N, O, and 8}).

6. The method according to any one of claims 1 to 5, wherein R* is H.

7. The method according to any one of claims 1 to 6, wherein R' is optionally
substituted Co-Cro-aryl.

& The method according to any one of claims 1 to 7, wherein R' is optionally

substituted phenyl.

9. The method according to any one of claims 1 to 8, wherein R' is phenyl.
10. The method according to any one of claims 1 to 9, wherein R* is H.
{’ A ‘x
11, The method according to any one of claims 1 to 10, wherein ring *~--" is
RQ
Rt 7
l/
(AN
12, The method according to any one of claims 1 to 10, wherein ring "~--" is selected
from:

and

14 A}
E A 1
13. The method according to any one of claims 1 to 10, wheretin ring *~-<" is selected

from:
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(A

14, The method according to any one of claims 1 to 10, wherein ring *~--" i3 selected

from

o R
g

1S. The method according to claim 1 or 2, wherein;
R?
... R
E’ A \l / /

ring v--" s

R' is phenyl or 5- to 6-membered heteroaryl (wherein 1-3 hetercaryl members are

independently selected from N, O, and $)}, each optionally substituted with one to

three substituents independently selected from the group consisting of Br, CL F| -

CN, Cr-Coralkyl, Ci-Co-haloalkyl, -OCs-Cealkyl, -0Ci-Ca-baloalky), optionally
substituted phenyl, -C{O)R?;

R%is H;

Lis C{O);

R?is -Cj-Ce-alkyl-(5- to T-membered heteroaryl (wherein 1-3 heteroaryl members are

independently selected from N, O, and S} or ~Ci-Ce-alkyl{phenyl), wherein

heteroaryl or phenyl 1s optionally substituted with one to three substituents

independently selected from the group consisting of Br, Cl, F, C1-Ce-alkyl, -OCi1-

Cs-alkyl, C(ORA, and -C{OINRAR®; and
RYis H.
16.  The method according to claim 15, wherein:

R'is phenyl; and
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R* is optionally substituted -C1-Ce-alkyl-(5-membered heteroaryl (wherein 1-2
heteroaryl members are independently selected from N, O, and S)} or optionally

substituted Ci-Ce-alkyl(phenyl).

17. The method according to claim 1 or 2, wherein the compound or a tautomer or

pharmaceutically acceptable salt thercof is one selected from the following table:

F
fo! O ::;E
2 F : N7 NN 87 ~N
O~
o o ;
3 N N e 58 7R N N
PO S

O
5 / \} ‘é\ N/\/\m 60 {} & E F‘f/ﬁ\‘:F
- — 5
R o War
s @
T Oy e O )
F o
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18, The method according to claim 1 or 2, wherein the compound or a tautomer or

pharmaceutically acceptable sait thereof is one selected from the following table:

[} O
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19.  The method according to any one of claims 2 to 18, wherein the disease or condition
i3 need for wound repair or need for organ repair.

20.  The method according to any one of claims 2 to 18, wherein the disease ot condition
is selected from the group consisting of a burn, an ulcer, heart failure, and inflammatory

howel disease.

21, The method according to claim 20, wherein disease or condition is a burn.

22, The method accordivg to claim 20, wherein disease or condition is an ulcer.

23, The method according to claim 22, wherein the ulcer is a chronic ulcer.

24, The method according to claim 22 or 23, wherein the ulcer is a diabetic foot ulcer or

venous leg ulcer.

25, The method according to any one of claims 2 to 19, wherein the disease or condition
is need for wound repair.

26.  The method according to any one of claims 2 to 19, wherein the disease or condition
is need for organ repair.

27. The method according to claim 26, wherein the organ is selected from the group
consisting of a lung, heart, liver, pancreas, liver, and intestine.

28.  The method according to any one of claims 2 to 18, wherein the disease or condition
is one selected from the group consisting of Piabetic toot ulcer (DFU), Venous Uleer (Stasis
Ulcer), Pressure Ulcers, Full or partial thickness burns, Eczema, Psoriasis, Cellulitis,
Impetigo, Atopic dermatitis, Epidermolysis Bullosa, Lichen Sclerosis, Ichthyosis, Vitiligo,
Acral peeling skin syndrome, Blau syndrome, Primary cutaneous amyloidosis, Cutaneous
abscess, Blepharitis, Furunculosts, Capillaritis, Cellulitis, Corneal Abrasion, Corneal Erosion,
Xerosis, Lichen Planus, Lichen Simplex Chronicus, Idiopathic pulmonary fibrosis (IPF),
Acute respiratory distress syndrome {(ARDS), Chronic Obstructive Pulmonary Disease
{COPD), Emphysema, Silicosis, Asbestosis, Pneumoconiosis, Aluminosis, Bauxite fibrosis,
Berylliosis, Siderosts, Stannosis, Pulmonary Talcosis, Labrador lung (mixed dust
Pneumoconiosis), Sarcoidosis, Hypersensitivity pneumonitis (HP) / extrinsic allergic
alveolitis (EAA), Desquamative interstitial pneumonia {DIP), Respiratory bronchiolitis
interstitial lung disease (RBILDY), Acute interstitial pneumonia (AIP), Nonspecific interstitial
pneumonia {NSIP}, Cryptogenic organizing pneumonia {COP = idiopathic BOGP),
Secondary organizing pneumonia (BOOP), Lymphoid interstitial pneumonia (LIP),
Idiopathic interstitial pneumonia © unspecified, Hypereosinophilic lung diseases, Tuberculosis

TB), Pulmonary Edema, Interstitial Lung Disease, Cryptogenic Grganizing Pneumonia
) ) g ryplog g 2
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{COP), E-cigaretie or Vaping Use-Associated Lung Injury {(EVALI, Hantavirus Pulmonary
Syndrome (HPS), Histoplasmosis, Legionnaires’” Disease, MAC Lung Disease, Alpha-1
Antitrypsin Deficiency, Aspergillosis, Lymphangicleiomyomatosis {LAM), Middle Eastern
Respiratory Syndrome (MERS), Nontuberculous Mycobacterial Lung Disease (NTM),
Pulmonary Embolism Goodpasture syndrome, idiopathic pulmonary hemosiderosis, Alveolar
proteinosis, Pulmonary amyloidosis, Primary pulmonary lymphoma, Primary ciliary
dyskinesia {(without or with situs inversus}, Rare cause of hypersensitivity pneurnonitis {(all
causes other than farmer's lung disease and pigeon breeder's lung disease), Pulroonary
arteriovenous malformations in hereditary hemorrhagic telangiectasia (HHT), interstitial lung
disease in systemic sclerosis, interstitial lung disease in rheumatoid arthritis, interstitial lung
disease in idiopathic inflammatory myopathies (polymyositis, dermatomyositis, anti-
synthetase syndrome), interstitial lung disease in Sjdgren syndrome, interstitial lung disease
in mixed connective tissue disease (MCTD), interstitial lung disease in overlap syndromes,
interstitial lung disease in undifferentiated connective tissue disease, Bronchiolitis

obliterans (in non-transplanted patients), Infectious colitis, Ulcerative colitis , Crohn's disease
. Ischemic colitis |, Radiation colitis |, Peptic ulcer, Intestinal cancer, Intestinal obstruction,
Rheumatoid arthritis, Psoriatic arthritts, Hashimoto thyroiditis, Systemic lupus
erythematosus, Multiple Sclerosis, Graves’ Disease, Type 1 Diabetes Mellitus, Psoriasis,
Ankylosing spondylitis, Scleroderma, Myositis, Gout, Antiphospholipid Antibody Syndrome
(APS), Vasculius, Dilated cardiomyopathy, Hypertrophic cardiomyopathy, Restrictive
cardioroyopathy, Systolic heart fatlure, Diastolic heart failure (heart failure with preserved
ejection fraction), Atrial Septal Defect, Atrioventricular Septal Defect, Coarctation of the
Aorta, Double-outlet Right Ventricle, d-Transposition of the Great Arteries, Ebstein
Anomaly, Hypoplastic Left Heart Syndrome, Interrupted Aortic Arch, Pulmonary Atresia,
Single Ventricle, Tetralogy of Fallot, Total Anomalous Pulmonary Venous Return, Tricuspid
Atresta, Truncus Arteriosus, Ventricular Septal Defect, Polycystic kidney disease, Diabetes
Insipidus , Goodpasture’s Disease, IgA Vasculitis, IgA Nephropathy, Lupus Nephritis, Adult
Nephrotic Syndrome, Childhood Nephrotic Syndrome, Hemolytic Uremic Syndrome,
Medullary Sponge Kidney, Kidney dysplasia, Renal artery stenosis, Renovascular
hypertension, Renal tubular acidosis, Alport syndrome, Wenger’s granulomatosis, Alagiile
syndrome, Cystinosis, Fabry disease, Focal segmental glomerulosclerosis (FSGS),
Glomerulonephritis, aHUS (atypical hemolytic uremic syndrome), Hemolytic uremic

syndrome (HUS), Henoch-Schonlein purpura, IgA nephropathy (Berger's disease), Interstitial
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nephritis, Minimal change disease, Nephrotic syndrome, Thrombotic thrombocytopenic
purpura (TTP), Granulomatosis with polyvangiitis (GPA), Adult Still's disease,
Agammaglobulinemia, Alopecia areata, Autoimmune angioedema, Autoimroune
dysautonomia, Autoimmune encephalomyelitis, Autcimmune hepatitis, Autcimmune
myocarditis, Autoimmune cophoritis, Autoimmune orchitis, Autoimmune pancreatitis,
Autoimmune retinopathy, Autoimmune urticaria, Axonal & neuronal neuropathy (AMAN),
Balo disease, Bullous pemphigoid, Celiac disease, Chronic recusrent multifocal osteomyelitis
(CRMQ), Churg-Strauss Syndrome (CS8) or Eosinophilic Granulomatosis (EGPA),
Cicatricial pemphigoid, Cogan’s syndrome, Cold agglutinin disease, Coxsackie myocarditis,
CREST syndrome, Dermatitis herpetiformis, Dermatomyositis, Devic’s disease
{neuromvyelitis optica}, Discotd lupus, Fosinophilic esophagitis {EoE), Eosinophilic fasciitis,
Erythema nodosum, Essential mixed cryoglobulinemia, Giant cell arteritis (temporal
arteritis ), Giant cell myocarditis, Granulomatosis with Polyangiitis, Guillain-Barre syndrome,
Hashimoto’s thyroiditis, Henoch-Schonlein purpura (HSP), Herpes gestationis or pemphigoid
gestationis (PG}, Hypogammalglobulinemia, IgG4-related sclerosing disease, Immune
thrombocytopenic purpura (ITP), Iuclusion body myositis (IBM), Lambert-Eaton syndrome,
Leukocytoclastic vasculitis, Linear IgA disease (LAD), Microscopic polvangiitis (MPA),
Mixed connective tissue disease (MCTD), Mooren’s ulcer, Mucha-Habermann disease,
Multifocal Motor Neuropathy (MMN) or MMNCE, Multiple sclerosis, Myasthenia gravis,
Myositis, Narcolepsy, Neonatal Lupus, Neuromyelitis optica, Neutropenia, Ocular cicatricial
pemphigotd, Optic neuritis, Palindromic theumatism (PR}, PANDAS, Paraneoplasiic
cerebellar degeneration (PCD), Paroxysmal nocturnal hemoglobinuria (PNH), Parry Romberg
syndrome, Pars planitis {peripheral uveitis}, Parsonage-Turner syndrome, Pemphigus,
Peripheral neuropathy, Perivenous encephalomyelitis, Pernicious anemia (PA), POEMS
syndrore, Polyarteritis nodosa, Polyglandular syndromes type I, I, HI, Polymyalgia
rheumatica, Polymyositis, Primary biliary cirrhosis, Primary sclerosing cholangitis,
Progesierone dermatitis, Pure red cell aplasia (PRCA), Pyoderoa gangrenosum, Raynaud’s
phenomenon, Reactive Arthritis, Reflex sympathetic dystrophy, Relapsing polychondritis,
Restless legs syndrome (RLS), Retroperitoneal fibrosis, Rheumatic fever, Rheumatoid
arthritis, Sarcoidosis, Schmidt syndrome, Scleritis, Scleroderma, Sjdgren’s syndrome, Sperm
& testicular asutoimmunity, Stiff person syndrome (SPS), Subacute bacterial endocarditis
{SBE}, Susac’s syndrome, Sympathetic ophthalmia (S0}, Takayasu’s arteritis, Temporal
arteritis/Giant cell arteritis, Thrombocytopenic purpura (TTP), Thyroid eye disease (TED),

Alagille Syndrome, Alcohol-Related Liver Disease, Autoirmune Hepatitis, Biliary Atresia,
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Cirrhosis, Lysosomal Acid Lipase Deficiency (LAL-I}), Newborn Jaundice, Non-Alcoholic
Faity Liver Disease, Non-Alcoholic Steatohepatitis, Primary Biliary Cholangitis (PBC), and
Progressive Familial Intrahepatic Cholestasis (PFIC).

29, A compound or a tautomer or pharmaceutically acceptable salt thereof selected from

the following tabie:
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30. A pharmaceutical composition comprising the compound or a tautomer or
pharmaceutically acceptable salt thereof according to claim 29 and a pharmaceutically

acceptable carrier.
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