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INDOLINE DERIVATIVES AND METHOD FOR USING AND
PRODUCING THE SAME

FIELD OF THE INVENTION
[0001] The present invention relates to a comnpound of the fornula:
o
(R"), I\)

P!
¥
Ra

£

where nn, R and R2 are those defined herein, The present inverttion also relates to use of a

compomd of Formula U in treating a clinical condition associated with fibrotic disorder.

BACKGROUND OF THE INVENTION
jaon2] Fibvotic disorders affect nany organ systems, including heart, blood vessels,
kadney, bver and legg, Aorvestited 43% of deaths wy the United States are pitrthuted to
disorders that are charactenized by varying degrees of fibrosis. This alavming statistic is often
underappreciated sines the “cause of death” is often end-stage organ faihwre, although in many
cases organ failure is attributed fo progressive fibrosis.
{8603} The most severe and deadly fibrotic hung disease 15 wdiopathic pulmonary
fibrosis (IPF), characterized by progressive scar tissue formation and wreversible destruction
of the lung parenchyma, vesulting in gastexchange abnovmalities and ulumately respiratory
faiture. IPF is widely regarded as o disease of aging, as it disproportionately affects the
siderty popudation with 3 mean age of 66 yvears at the tme.of diagnosts. 1PF 15 associated
with high morbudity and morality with a median survival rate of less than three years.
Further, the survival rate for IPF patients markedly decreases with age.
{80064 Although two drogs have recently gained FD A -approval for PR, no drug
treatment has been shown 1o defisttively improve quality of fife or sarvival for IPF patients.
The current drags only moderately slow the progression of hung decline. There are no
avatiable therapies that can “reverse” fibrogis.
{{HI035) Thergfore, theve is g olear need for more effcotive reatients for 1PF and other

tibrotic discases i order to mmprove the patient experience and outconies,
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SUMMARY OF THE INVENTION
{06] Some aspects of the nvention are based on the discovery by the present
inventors that the reactive oxygen species (ROS ;gongrating enzyme, NADPH oxidase
{(Noxdy, 1s a oritical mediator of myofibroblast functions and vabidation of #ts role in animal
nwxdels of hang fbrosis. Noad exprossion is clevated i the fungs of patients with IPF and in
IPF hang fibroblasts.
{007} Since this discovery by the present fivontors, Noxd has been imphicated ina
variety of fibrotie discases mchading the kidney, Hver, skin, and heart. More recently, the
present inventors have developed 8 novel aging animal model of persistont hung fibrosis,
This model more accurately recapitidates the persistent nature of IPF and offers a more
climically relevant efficacy testing protocol, where reversal of established fibrosis can be
evaluated. Using this model the present inventors have demonstrated that, in the context of
aging, lung yury feads to the acqasibon of a sehescent and apoptosis-resistant
myofibrablast phenotyvpe, which impairs Hibrosts resolution, Without being bound by any
theory, it 1s belioved that this myofibroblast phenotvpe is mediated by aredox tnbalance
associsted with sustained activation of Noxd. Further, genetic/pharmacologic targeting of
Noxd led to the reversal of ape-associated persistent fibrosis and increased survival,
{0008] LU Currently, there are no selective Nox4 inhibitors chinieally
available. One particelar aspect of the invention provides is highly selective Noxd inhibitor
compounds. Another aspect of the invention provides a method for using a compound of the

mvention for treating a subjoct sufforing fromn a chinical condition sssoctated with fibwotie

disorder.
BRIEF DESCRIPTION OF THE DRAWINGS
{0809] Figure 1 is 3 graph showing (A} HyOy inlubitiony by compounds in HEK cells

stably transfected to overexpress Noxd evaluared by Amplex Red assay; and {B)Y ICs;
evaluated for UANoxiHE w HEK cells stably transfeoted to overexpress Noxd

{0016] Floare 2 is.4 graph showing UANoxB48 scavenger activity S H 05 assessed
by {A) Anplex Red assay, (B) ROS-Glo assay, and () celludar viability in HEK colls stably
transfected 1o overexpress Noxd reeated with UANox {4,

{8011 Figure 315 a graph showing UANox048 evaluated for (A) Nox !t selectivity by
Anwplex Red assay, {B) Nox? selectivity byAnplex Red assay, and (C) Xanthune Oxidase

selectivity by Amplex Red assay.

]
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{06812 Figure 4 iz geaph showing HoCy mnhibition by Amplex Bodassay of huntan
fung fibroblasts (IMRB0 cellsy treated with UANox134, UANGx008, UANox9 and
UANos048.

USRI Figure 515 a graph showing Western-immumoblotting (A) and deusitometric
analyses (B of «SMA in human lung fhroblasts (IMR20 cells) treatod with UANox (48,

DETAILED DESCRIPTION OF THE INVENTION
[0014]

{8015 As used herein the orm “optionally substituted™ means ong or more

substituents may or may not be present. In addition, as is well known to one skilled in the art,
the term “substituent” refers to 3 group other than hydrogen. For example, the term
“optionatly sebstitgted” means that the reforenced chennead stracture 1s ansabstituted or
contains at feast one substitucnt selected from the Hist consisting of halogen, cyano, Cheatkyl,
Craadkenyl, Cogalovnyd, Cighaloaliyd, ~Oepgalkvi, ~0-Cgatkenyd, «OCgalkyayl, -0
Cichadoatkyl, phenyd, ~phenyi-OMe, «phenvi-CF;, Cogalkvi-fluorophenyl, pyridvl, -O-
phanyl, -Cogalkybphenyl, -O-Crealkyl-phenyl, -O-pyridyl-CFy, haloatkyl-substitated -O-
pyridyl, pynnudingl, ~OH, -OMe, ~NH;, -N(HMe, -NHCOWe, ~CLONEL ~8H, <8O}
piperidingd, ~S{OYphenybCF;, ~S{0)-phenyl-OCF, -S5O p-fluovophenyl, -

SORNMes, -S{O):NE and -SMe.

{HEIO] Akl refors to a satarated linear monovalent hyvdrocarbon moiety of one to
twelve, typieally one to six, carbon: atoeny o 3 satwrated branched monovalent hyvdrocarbaon
motety of three to twelve, typically three to six, carbon atoms. Exemiplary alkvl group
inchde, but are not Hmited to, methyl, othivl, n-propyl, 2-propyl, fest-butyl, pentyl, and the
like.

{0017} “Alkylene” refers 1o a saturated linear saturated divalent hydrocarbon motety
of one to twelve, typieally one to six, carbon atoms or @ branched saturated divalont
hvdrocarbon moiety of three to twelve, typically threg to six, carbon atoms. Exemplary
alkyiene groups include, but ave not lmited to; methyiene, sthylone. propylene, butyiens,
pentylene, and the ke,

{8018 “Aryl” refers to a monovalent mono~, bi- or tricvehic aromatic hydrocarbon
motely of 6 o 15 ting atons which is optionally substitnted with onc or more substifuents.
When substitated, the aryl group is typically substituted with one, two or three substituends
within the ring structure. When two or more substituents are present i an aryl group, vach

substituent is independently selected. When substituted, typical substituents for the aryd

(42
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srowp molude, butare wot lanited 1o, alkyl, alkexy, haloalkyl, haloalioxy, hoteroalkyl, halo,
nitro, cvang, eyeloatkyl, optionally substiited phenyl, optionally substituted heteroaryl,
optionally substituted heterocyeloatkyl, or optionslly substitwied aryl. More specifically the
term aryl includes, but s not Himited o, optionally substituted phenyvd, optionally substituted
P-naphthyl, and optionally substituted 2-naphthyd, et

{0819} “Aratky!™ refors to a modety of the formala ~R7R™ where R i3 an alkylene
group and RY is an optionally substituted aryl group as defined herein. Exemplary aralkyt
groups include, but are not Himited to, benayl, phenylethyl, 3-(3~chlorophenyiy-2-
methyipentyl, and the hke

{8020} “Cycloatkyl” refers to a non-aromatic, monovalent mono- or hicyelic
hvdrocarbon moigty of three o ten ning carbons. The eyeloalkyl can be optionally sobstinuted
with one or miore substitoents. When substitited, oyvcloalkyl typieally has ong, two, or three
subystituents within the ring strecturs, where each substituent 18 independently sclected.
Cyeloalky! con also include one or more nop-aromatic ynsaturated double bond within the
ring structure, However, the term “satuated” 15 used as a prefix, then no nwilnple {e.g.,
double or triple) bund is present within the oyeloalkvl ring structure. Sudtable substituents for
cyuloatkyl include, but not Himited to, exemplary substituents listed above for an aryl group.
{0021} “Cyscloalkylalkyl™ refers to 3 moicty of the formule ~-RYR™ where R s an
alkviene group and ¥ isan optionally substitited cyvcloatiyvl group as defined herein,
Excmplary oycloalkyialkyl groups imclude, but ave not limited to, oyclopropylimethyl,
eyclobexylipropyl, 3-cyclohexyl-F-methylpropyl, and the like

{6822} The terms “halo,” “halogen™ and “hahde™ are used mnterchangeably herein and
refer (o fuore, chloro, bromo, or wodo,

{8623} “Haloalkyl” refors to ot alkyl group ay defined horein wvwhich one or more
hydrogen atom is replaced by same ov different halo atoms. The term “haloaltky!” also
mctades perhalogenated alkyl groups in which alf alky! hvdrogen atoms are replaced by
halogen atoms. Exemplary haloatkyd groups inclade, but ave not imited to, ~CHCL -CFy -
CHRCF;, ~CHOCL, and the like.

{8024} The term “heteroary!” means o monovalent monocyelic or bicyelic aromatie
miotety of 3 1o 12 ring atoms contaiming ong, two, three or four ring heteroatoms selected
from N, Q, or §, the remaining ring atoms being €. The hotoroaryl ring can optionally be
substituted with one or more substituents, When substituted, typically heteroandd has one,
two or three substituents, each of which is independently selected, Exemplary substitaents

for heteroaryl include those listed above for arvi group. Exemplary heteroary! groups include,

4
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bat are not hoxted to, pynidyl, furanyl, thiophonyl thinzelvl, isotharolyl, traaxolyl
mudazolyl, isoxazolyl, pyrrolyl, pyrazolel, pyrazinyl, pyrimiding, benzoturanvi,
isobenzedimanyi, benzothiazolyl, benzotsothinzobyl, benzotriazolyl, indodyl, iscindolyl,
benzoxazolvl, quinolvl, ssoquinoltyl, benebmidazobyd, benrisoxazolvl, benzothiophenyd,
dibenzofuran, benzodiazepin-2-one-5-y, and the like

{aa2s] The terms “heterocyelvl™ and “heterocycloalkyl” are used interchangeably
heremn and refer to a non-aromatic monocyclic moiety of theee to cight ning atoms i which
QNS OF BWo Ting atoms are heteroatoms selocted from N, O, o S{O), (where n is an integer
from 1o ), the remaimpyg ring atoms being O, where one or two U atoms can optionally be s
carbonyl group. The heterocyely! ring can be optionally substituted mdepeadently with one
or more sabstituents, When substituted, heterooyeloatkyd typieally has one, two or three
substituyents, cach of which 1 independently selected. Hetercoyeloalkyl can include one or
more poraroatio double bonds within the ting structwe. Howeser, the ferm “satarated” 15
used as & profix, then no mutiiple (.., double or triple) bond is present within the
heterocyeloatkyl ning structire. Suitable substintents for heterocycloatky! nclude, butnot
Hmited to, exenylary substituents lsted above foran aryl group.

{0026] “Leaving group” has the mwaning conventionally associated with itin
synthetic organic chemistry, Le., an atonyor a group capable of being displaced by a
mcleophile and inclades halo {such as chloro, bromo, and iode), alkaneselfonvloxy,
arenosalfonyioxy, albvicarbonvloxy {o.g, acotoxy), avvicarbonvioxy, mesyioxy, tosvioxy,
rrittaoromethanesutfonyloxy, arvloxy {e.g., 2 d-dinitrophenoxy), methoxy, N.O-
dimethythydroxylamino, and the like.

{8627 “Pharmacentically acceptable excipient” refers to an excipiont that is useful in
preparihg a pharmaceutical composition that 1g generally safe, non-toxic and neither
bisdogically nor otherwise undesirable, and includes excipiont that is acceptable for
veterinary use as well as human pharmaceotical use.

{8828 “Pharmaceutically acceptable salt™ of a compownd means a salt that i
pharnaccutically acceptable and that possesses the desired pharmacological activity of the
parent compound. Such salts include: (1) acid addition salis, formed with novganic acids
such as hydrochlorie acid, hydrobromic acid, sulforie sad, mitrie acid, phosphorie acid, and
the hike; or formed with organic acids such as sectic acid, propionic acid, hexanoie goid,
evelopentancproplonic acid, ghveotic acid, pyruvic acid, lactic acid, nalonivacid, sucsinic
acid, mahic acid, malere acid, fumaric acid, tartaric acid, oitric acid, benvoic acid, 3+{4-
hvdroxybeneoyihenzoic acid, chnnamic acid, mandelic acid, methanesulfonic acid,

8
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cthanesulfonic doid; 1,.2-othang-disulfonic aaid, I-hyvdroxyathanesulfonie acid,
benzenesulfonie acid, 4-chlorobenzenssulfonic acid, 2-naphthalenesalfonic scid, 4-
tolucnesulionic acid, camphorsulfonic acid, d-methyibicyclo2.2 200t 2-ene- Tearboxylic
acid, ghwoheptonic acid, 3-phenyipropionic acid, trimethylacetic acid, tertiary butylacetic
acid, laory] selfuric avid, glucomie acid, glotamic acid, hydroxynaphthoic acid, salicylic acid,
stearic avid, myuconic acld, and the liker or {2) salts formed when an acidic proton present in
the parent compound cither is replaced by a metal ton, c.g., an alkali wetal jon, an alkaline
earth jon, oran slusunum jon; orcoordinates with an orgamic base such as cthanolanune,
diethanolamine, triethanolamine, tromethamine, N-methylglcaming, and the hke.

{0029] The terms “pro-drug” and “prodrug™ ar¢ used interchangeably herein and refer
to any compound which releases an active parent drog according to Formuda T i vive when
such prodrug is admimistered (o 8 mammalian subject. Prodrugs of a compound of Formula 1
are prepared by modifying one o more functional groupd(a} present in the compound of
Formula T in such a way that the modificanon{s} may be cleaved in vivo to release the parent
compound. Prodrugs include compounds of Formula T wherein & hydroxy, amino, or
sulthvdrd growprin a conpound of Formula 1 is bonded to any growpy that way be cleavedin
vive (o regencraie the free hydronyl, amino, or sulfhydry! group, respectively. Examples of

prodrugs include, but are not Hnited to, esters (0., acctate, formate, and beneoate

derivatives), carbamates (o, N N-dimethylaminocarbonyl} of hydroxy functional groups in

compounds of Formula 1, and the fike

{6034} “Protecting group” refors to.a modety. except alicyl groups, that when attached
104 reactive groop in a molkecolke masks, roduces or provents that reachivity. Examples of
protecting groups con be found i T.W. Greene and P.OM. Wats, Frodective Groups in
Ovgarie Synthesis, 3 edition, John Wilsy & Sons, New York, 1999, and Harrdson and
Harrison et al., Compendion of Syndhetic Organic Methads, Yols. 1-8 (John Wiley and Sons,
1971-1996), which are incorporated hevein by refercoce in their entirety. Ropresentative
hvdroxy protecting groups include acyl groups, benzel and trityl ethers, tetrahydropyranyd
cthers, inalkyisiyl ethers and ally! ethers. Reprosemtative msine protecting groups mchude,
formyd, acetyl, mifluoroacetyl, beneyl, benayvloxvearbonyl {CBZ), err-butoxyearbonyd (Boe),

trimwethyv silyl (TMS), 2-trimethyisilyl-ethanesulfonyl (SES), trity] and substituted trityl

{NVOC), and the like,
{on31] “Corresponding profecting group’ mians an approprigte protecting group
corresponding to the heteroatom (Lo, N, O, P or B} to which 3t i attached.

H
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{0832} “A therapeutically effective amoant™ means the amount of & conound that,
when administered o a manunal for treating o disease, is sufficient to effect such treatnent
for the disease. The “therapeutically effective amount™ will vary depending on the
compound, the discase and s severity and the age, weight, ete., of the mammal to be treated.
{133 “Treating” or “treatment”™ of @ disease includes: (1) preventing the disease, ie,
causing the clinical svmptoms of the disease not to develop in 3 manunal that may be
exposed 1o or predisposed to the discase but does not vet experience or display sympioms of
the discase; {2) inhibiting the disease, Le., avesting or reduaing the development of the
dissase or ite climcal svmptoms; or (3} relisving the disease, 1.e., causing regression of the
disease or its chinical svimptoms.

{834} Asg used herein, the term “reating”, “contacting” or “rescting” when referring
tor 2 chemieal regction means adding or mbang two or more reagents ander appropriate
conditions fo produce the indicated andfor the desired product. It should beappreciated that
the reaction which produces the indicaied andfor the desired product may not necessarily
result divectly from the combination of two reagents which were inttially added, 1o, there
tray be one or nwore intermediates which we produced in the mintre which elinmately feads
to the formation of the mdicated andfor the desired product.

{0035] As used herein, the ferms “those defined above™ and “those defined herein”
when referving to a variable mcorporates by reference the broad defintbon of the variable as

well as any and all of the more namower definitions, if any.

{68361 Compoynds of the venion:
{6637} Oe aspect of the mvention provides a compound of the formula:

wherein
nis an nteger from 0 10 4;
gach B is independently selected from the group consisting of alloyl,
haloaihyl, baloges, mitro, heterooycloatkyl, evcloatkyi, optionally
substituted heteroaryl, optionally substituted arvl, and -OR®, where each R®
iv independently selected from the group consisting of hydrogen, alkyl,

heteroaryl, aryl and cycloalkyl; or
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two adjacent R together with carbon atoms to which they are attached to form
heteroeyoloaltkyl;

R is selected from the group consisting of:

R® X!
) . 3
(a) a moiety of the formula: R m .
o\x\iﬂ.r\

i
2
x ! ITI <

(b) a moiety of the formala:
{c} an optionally substituted aryl; and
{dy  anoptionally substituted heterocycloalkyl,
whercm
mislord,
X'is optionally substituted heterocyeloalkyl, NR'RY -NRPSO.RS,
NRUCIOWRE, NRISOMNRR?, o -NRPCONR'R'
X is O, NR or §;
R’ and R are cach independently hydrogen or sikyh;
cach of B and R is independently hydrogen or alkyl, or R and R
together with the nitrogen atom to which they are attached to form
an optionally substtuted heterocyeloalkylh
cach of R" and R® is independently hvdrogen or alkyl; and
RY is -NR Y, optionally substituted aryl, optionally substivated
heteroaryl or optionally substituted heteroeyelyl;
provided that the compound is nol:
NAN N-dicthylaminosaifonyly-2-(ndolin-1-yl)propane- L -amine);
I -diethyl-3-C2~(indolin-1-yhethylhurea;
{N-(N N-dimethylaminosulfonyl}-2-(indolin- 1 -yl)ethane-  -amine);
S 2-(ndolin-TvliothyDmorpholing;
P{3-{piperidin-1~yhethyinndolineg;
N-{2-{indolin- L -yDpropyhimorpholing-4-sulfonamide;
N-(2-{indolin-1-yDpropyhipiperidine- i -sulfonamide;
4-flaore-N-2-{indolin-1~yDpropyDbenzenesulfonamide;
4-flaore-N-2-{indolin-1~yDethylbonzenesulfonamide;

N-(2-(indolin- 1 -yljethyiy-4-methoxybenzenesulfonamide;
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A A-diffuero-N-{2-(Indolin-1 -y Hpropyvlibenzenesulionamide;
N-{2-{indolin-1-vlpropyl}-2,3-dihydroebenzol b} 1,4 Jdioxine-6-suffonamide;
N-{2-{indolin~-1-yethyhbenzofd}{ 1,3 [dioxale-S-sulfonamide;
N-2-{ndolin~1-yDethyl)2,3-dihydrobenzol bl 1 4 [diovine-b-sulforamide;
N N-diethyl-4-2-{ indolin-1-y[}-2-oxoothviipiperazine- L-sulfonanude;
I-{indolin-1-¢)-2-(d-(morphohinosulfonyviipiperazin- L -y Dethan-T-ong;
F-(ndolin- Lyl 2-(d-{pyrinudin-2-yhpiperazin-bybethan-1-one;
4-Q~{indolin-1-v3~oxopropyD-N N-dimethylpiperazine~ L ~sulfonamide;
N N=diethyl-4-{3-(Gndolin-1 -l -3-oxopropylipiperazine- L -sudfonannde;
i-{indolin~1-vD-3-{4-(morpholinosulfonypiperazin-1~yijpropan- 1 one;
{-{indohin- 1-v13-3~{4-(pyrimidin-2-yipiperazin- 1 -yl)propan-1-one;
2-{eveloheptylanuno}-H-(indolin-1-yliethan-1-one; or

3-{ovelnheptylmoine-1-(indolin- Ty Dpropan- -one,

{6038} Qne aspect of the mvention provides a compound of the formula:
e 7\\‘ %
S )
A N
R2
I
wherein

n is an integer from 0 to 4;

cach R is independently sclected from the proup consisting of atkvl, halogen, nitra,
heterocyeloatkyl, oveloalkyl, optially substituted heteroseyl, opticually
substituted aryl, and ~OR®, where each R is independently selected fromthe
group consisting of hydrogen, alkyl, heteroaryl, aryl and cycloathyh

or two adjacent R’ together with carbon atoms to which they are attached to form

heterogyoloatkyl;

R 1s
P
X1
R3
(a) a moiety of the formula: m ;
I

(b) a moiety of the formula:

{c) an optionally substituted aryl; or

9
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(dy  an optionally sebstitted heterocycloalkyl,
wherein
mislor,
3 is optionally substituted heterovyeloalkyl, -NR'R® -NRPSORY,
NRPCORS, -NRSONR'RY, or -NRICONR'RY;
Xis O, NR or &
RY is hydrogen or alkyl, typically R is hydrogen or methyh
cach of RY and R” is independently hvdragen or alkyl,
alternatively, R* and R’ together with the nitro gen atom to which they
are attached to form an optitnatly substituted heterocveloalkyl,
each of R® and R® is independently hydrogen or alkyl; and

RY is optionally substituted aryl, optionally substituted heteroarvl.

{8639] Within the Compound of Formuda L, when R is a moiety of the formula;
i

R,»L{\)(xi
R* im

not ethyl

candmig 1oand R s CHg, and X s NHIONRRY then R and R® both are

{od4] In one ersbodiment, s 1. Yot o another embodinent, misg 2,
. . - - 3w IS L
{8041] Still in another embodinent, R” is a motety of the formula
H
WY
AL X
)
R /m

where m, X' and R ave those defined herein,

{8642} Yt i other embodiments B and RS are independontly selected from the
group consisting of methyd and cthyl. Still in other cmbodiments, R and R together with the
nitrogen atom to which they are attached o form a heteroeyeloalkyl of the formul:

7N

\ n_/ , and
where

X:s s Oor ENR‘?; and
R is atkyl, hetercaryl, o -SONRR,

>

wheremn

10
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cach of R and R is indepondently seleeted from alkyl, or BY and RY together
with the mitrogen atom o which they are attached vo form an optionally
substituted heteroars! or optionally substituted heterovveloatioyl,
{01043] Within these ervhodiments, in some instances X is -NR', where B s as
defined herein. In some particular cases, R is methyl, ethyl, optionally subatinsted

pyramidin-2-vl, optionally sebstited morpholin-d-vl or pptionally substitated piperidin-f-vi,

{0044 Yet in other embadiments, X is O.
{8045} In other eoibodiments, R is optionally substituted aryl. In some particular

embodiments, R s phenyl that is opuionally sebsututed with alkyl, haloaltkel, optionally
L

substituted cycloatkyl, optionally substituted arvl, aptionally substituted heteroaryl, -NR'R’,
NRUSOLRE, -NRPCORS, -NRUSONRIRY, or NRCONRR®, where R, R R® and R are
those defined horem,
{Bid6] Still in other embodiments, R is optionally substituted heterocyeloatikyl In
some instances, R” is an optionally substituted piperidin-3-vL Yet in other instances,
piperidin-3-vl is optionally substituted with alkyl, optionally substiuted cveloalkyl,
optionally substitged anvl, optionally substituted aratkyl, optionally substituted heteroaryl,
optionally substitited heteroarvialkyl, -
{0047] e some embodunents, wis L
{48 Yet in other embodiments, R is alkyl, haloatky!l, alkkoxy. optionally
substituted phonyl, optionally substituted pyrazobyl, optionally substiteted pyriding, or
aptionally substituted pyrioudingt, o two of R groups adizcent to one another together with
carbon atoms 1o which they are attached to form heteroovcloalkyl Some of the spoaific
exanples of R inclode those selocted from the group consisting of methyl, triflusromethyl,
methoxy, 4-fuorophenyl, 4-(srifluoronethyliphenyl, 4-nitrophenyl, 4-(N.N-
dimethylaminojphenyl, 4-methoxyphenyl, 3-methoxyphenyl, Tnecthyl-{H-pyrazal-d-yl,
pyridin-2ovl, pyridine3-yvl, pyridin-d-yi, pyrimadin-2-v], and benzold}{ 1,3 {dioxol-5yl Sull in
other examples include whers 1is 2 and two RY groups are adjacont to one another together
furrn amorety of the fornuda ~OJCH O, where kis 1 or 2.
{8049] In some embodiments,

nisori;

R is optionally substituted aryl;

X SNRIRS, SNRICIOIR®, -NRYSONRR® or -NR"SO,R:

R is hydrogen or alkyl

cach of Y and R’ is independently hydrogen or alkyl,

i1
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or R* and R’ together with the nitrogen atom o which they are attached to forman
optionally substituted heterocycloalkyl;
R” is hydrogen or atkyl; and
R" is optionally substituted avvl or optionally substituted heterooyelyl.
jase] in sonwe embodiments,

Xlis NRR', NHCUNR®, -NHSONRR® or -NHSO,RY;

R is hydrogen or methyl;

R* and R ave alkyl,

or R' and R together with the nitrogen atom to which they are attached to form an
optionally substituted piperazine ring; and

R" is optionally substituted pheny! or optionally substituted pyrolidingl.

HEIRS ] In some enhodiments,

Xg -NRR? -NHOEDR®, -NHSOLNR'R® or -NHSO,R:

RY is hydrogen or methyl;

R*and R are ethyl,

or R and R” together with the nitrogen atom to which they are attached to fors an
optionally substitited piperazine ring; and

R is opticually substitated pheny or optionally substituted pyrolidinyi.

j80s2] In some enhodiments,

wis i

R s 3-methoxyphenyl: and

R*and R are byl

{8053 In some embodiments,

nis O;

R* and R’ topether with the nitrogen atom to which they are sttached to form
piperazine ving substitated with R, wherein R is alky! <SR or -SONRR,
whergin

R and R are alkyl,
R™ is optionally substituted arv; and

R is pheny! or pyrolidinyl, wherein the pheny s substituted with one or move of
halogen, haloalkyl, ~O-haloalkyl, -O-(5-(ritluoromethylipridin-2-vi}, -O-phenyl,

cvang, ~4-methenyphened.

{0034 Inn sone entbodiments, RY is hydrogen.
{0R55] In some smbodiments, R s atkyl.

i2



WO 2018/009854 PCT/US2017/041179
{0856} In some embodiments, R is methyl,
{8057 Some of the representative compounds of the invention are provided in Tables
-4 below:
Table Iy Struwtires of NOX4 mbhibitors
4 3
L
A
6 N1 2
7 R
R1
Compound R! R’ R’
0
ER-
TUANOXOOD  (H @"ﬁ’g‘w “CHs H
CHj;
X
2 (UANOX002)  |H ¥ N N CH, H
S N
8
3 (UANOX003)  |H \iN@\;F»-CHa H
"
8
4 (UANOX004) H §\N/§«h\i> H
H
1
5(UANOXO1D)  |H ?‘” N H
K/N‘CH3
S
6 (UANOX012)  |H ?N/?.’\N/\ H
HO L 4
)
7 (UANOX021)  |H ;é-H/[LN Q H
?
R (UANOX013)  IH §N’§\Nﬁ H
H O
Fo~
9(UANOXOIT)  [H N ! H
Sy
10 (UANOX018)  |H ;NK, 3 H
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11 {(UANOXD08)

CHz

12 (UANOKO0T)

(CHs

13 (UANOXO0S)

CHS

L (UANOX019)

{CHs

H

15 (UANOX010)

Ta {UANDOXO2N

7 {UANOXO0Y)

CHs

I8 (LTANQX033)

CH;

TE{UANOX )

CH;

20 {UANQXO3S)

22 (UANOX036)

{H,

21 {UANOXO03TY  1OH,
{ ) 3 ,’l‘; i T/\N H
O -y
“%_ ,.g._, o “éw
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Q@ -4
24 CHs FRN
(0] 5 OCH;
% 4
25 CH, FRN
© 5 OCHj
9 3
26 CHs §/||\N/\
° Lo 5 OCHs
JOI\ o “‘g !\_/:F’
27 CHs o ™ M
k/N\CH:; 5 OCH,
O
i _§
28(RC 02 54)  |CH; ‘iNfﬁ\N/\
HO L UNL 5 OCHs
2 3
48
29 CHs 5@\
OCH
F 5 5
i 4
30 CHs §§\©
5 OCHj
2 3
OCH
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV O/ 5 3
O
.8
32(UANOXO4S  ICH; \‘ﬁ' 5m H
2 GF
Sy CFa
%)
£o8
33 (UANOX051) |H \”’&‘m H
NS
0
S8
34 (UANOX050)  |H ﬂ}%@\ H
O/
0
-
IS (UANOXD48)  {UH: ~ ‘g’&‘ & i H
[ \CF;;
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36 (UANOXO55)

CH;

37T CUANQXO0)

CH;

IR UANOXO543

44 (UANOXO72)

CHy

41

CHs

42 (UANOX069)

CHs

43

CH;

44

CH,

45(UANGCX070)

CHs

UANOXO075

UANOX076
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Table 2: Struchwes of NOX4 inhibitors
/'.\\..,,w"'*\
oo
O
Compound n R
N=
SO{RC_H1 923 i 4 }
N
Q
S1{UANDX032} 2 s RoN-CHs
g
q
52 (UANOX029) 2 E/ISOI\NK/\CHe,
CHs
Q
53 (UANOX030) 2 3/?“;\3/‘\}
s C} O
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e
?
54 (UANOXO031) 2 $ (.9; ,\O
N=
S5 (UANOX022 2 — }
N —
Table 3 hcpmmmam ¢ Compounds of the Invention
o
RQ
pvy
O M
Compound n R’
-E—Nb
56 1 {”"’\
“%‘“‘Nf‘i
87 2 7N
\\M\_/ :
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Table 4 Representative Compounds of the Invention
R
CD
NEFTN
R']O
Compound R
O
ISI
5% {UANQXH3IE) & N B\NKACHQ,
CHa
8
59 \K.N,EV\N,CH;g
}
HY en,
g
"-, !S» -
60 N NN
H o
&
i
61 PN
HO |
\a,_/
Q
. N
62 NRNT
HO S
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ji
63 FNTUNTY
H L N
ST,
0
, .
64 NN ”\\]
H O L\
\/"N\
O
8
- N o
a5 ¥ T
* NoT \IL
N F
O
-
66 SN
MO B
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e
O
]
67 ‘(\N‘“‘é\%j‘\‘
HO l]\
Q"\\\jl' "‘:}"’f"

| Table 5: Representative Compounds of the Invention |
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(@) N’)’f\rfcr:ZB
11 §
89 %ﬁ PN ,f;\\x\f/ S
ST L)
) D '~
0
g
90 (LTANOX063) : T r{"“cm
“CHy
X
91 (LUANOXO66) 3 i\ff\ CHy
CHy
F
92 (LANOX08T) I i

{0058 {n some entbodiments, the compound is
{:ifli;t?d Compound Stracture Compound Name
o NN N-diethvlaminosulfonyii-2-
O - -
} ’ 7 /—W
UANOX00L N HN-S-N (indolin-1-ylethane-t-amine
\\/ 1 \_____ }
3
©f§ LS £ -diethyl-3-(2-(indolin-1-
UANOX002 N N yhethyvlures
_ yhethy
0]
@ o NN Nediroethylanunosuifonyiy-2-
) 4 / . ; S :
UANOX003 N\\ﬁ N—#—N\ {indolin-Lavliethane-1-amine
o) N
©\/> o Ne2-fimdolin-1oyvliethvDpyrolidine-
A} S - .
UANOX004 N HN—#—N\’/‘I {-suHonamide
0]

(-
©f> 1 i-diethvi3-(2-Ondolin-1-
N H N v _
N yipwopyhurca

UANOX006
)\/

©\/> o NN N-dimethylanunosulfonyiy-2-
: / . S , .
UANOX007 ;\yN—ﬁ—N\ {indolin-1~vhpropane-{-mnine

o

Nt

©\/§ . N-(2-{indolin-1 -
UANOX008 N o0 I
)\j N NO Bpropybipyirobdine-1-solfonamide
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(ii?:;g;?d Compound Structure Compound Name
P
| \Tﬂe\} o N-{2-(indolin-1-¥Dpropylipiperidine-
UANOX009 N VAR e
HN-S-N ) -sulfonamide
)~ 8
Ne2<(indolin-1-
Nig HN-S-N ;,O yhpropybmorphotine-4-salfonamide
)~ & -~
P
N N-(2-indotin- L-yliethyl)-4-
UANOXOH N H\(N\) methvipiperazine-1 -carboxamide
k/ BRUVIDY ZHC~ 1 ~0F XATRHIC
(0]
©\/> o Ne2-{indohin-1-yhethy Dmorpholing-
' i ‘ /N
UANOX012 N\\I;I N— #— N O d-xulfonamids
o) NS
©\/> o N-(2-{mdolin- Tyhethy Dpiperidine- 1
UANOXO013 N A S—
UN—E—N »f} sutfonamide |
UANOXO017 ©\/I\> \; 42-{indolm- -yhethylDimorpholine
N
UANOXO018 ©[h> 1-(2-(piperidin-1-yethyl)indoline
LN
o e 4
E‘*‘ B ( N Ne{2-(indotin--yDpropyli-4-
UANGXO1Y o~y H N\) B s ety ey
S methvipiperazine- I -carhoxamide
et T8
7 o
©j§ O N-(2-(indolin-1-
h 4 H N
UANOX020 ;\/N\\( vhpropyDpyorolidine--carboxamide
0]
(\3 Ne2-(ndolin-tovlicthe Dpyrolidines
} 1 H N—
UANOX021 N\\/N \\< t-carboxamude
0]
VY
PR ﬁw}tm -(indolin-1-y11-2-(d-(pyrimidin-2-
GANOXOIG ‘ ! . _ ,
UARDXU E{;;L N> Y J} vipiperazin-t-yhethansL-one
o
&




WO 2018/009854

PCT/US2017/041179

Compound : o N _ N
Number Componnd Structure Compoand Name
R e,
u 5 (indoline1-yl-3-(i-(pyrintidin-2-
h T029 ~~7 N 7 - e s .
UANOX022 ) )\/\NDN \(\\N;} yijpiperazin-l-vijpropan-1-one
©\/> H 2-{eveloheptvlamine)-1~(indolin-1-
i », 2:’ N .
UANOX023 )/\/N ] yhethan-1-one
0
| \; > Q 3-{eyeloheptylamino)-1-(ndolin-1-
HANOXG24 SN e vipropas-1-one
o~ N S
SRR NOSN SRR ¥ S EosOE O SOOE oo
Q0
i*"%ﬂ) (MN’ ““N\ NoN-diethyl-4-C < indolins1=y13-2-
NOX025 o N S
UANOX0 Z N N\) oxoethybipiperazine-F-sulfonanude
O}'\/
0, .0 e s
. B LN”NW‘& -{indolin-1 1324~
UANGX326 ﬂ\;}:\} mi\; LA (morpholinosulfonylpiperazin-1-
. A yhethan-1-one
o
Ny
@ N h Q 1-(indolin-1-y1)-2-(4-(piperidin-1-
h 2 - .
UANOX027 N N\) visulformylipiperazin-1-yilethan-1-one
I
o
O\ //O ,,;‘
ﬂ’ \\\TMS fﬁN’S“N\ 4+ 2-{indolin-1-vD-2-oxoethyl N N-
UANOX028 \»ff’"‘*N}“ (\N~ 3 dimethyipiperazine- tesulfonamide
s
I R « A
A N
|
2 7 AL Avethicdadod 264 ; ;
N 7\ 0 N, Neghiethyl-4- 3~(adolin- 1=y 1)-3-
N W O e R
) 2 N-g* s . .
UANOX029 OM S — oxopropyliipiperazine-1-sulfonamide
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(ii?:;g;?d Compound Structure Compound Name
R Aw\\
u P , {-indolin-1-v1¥-3-{4-
2N M\Q o
UANOXO030 M N© N-g* {morpholinosulfonylipiperagin- 1~
© N M\& vhpropan-1-one
N
"
©\/> {-(indolin-1-yi3-3-(4-{piperidin-1-
N N/\\ (\)\ O visulfonvDoiperazin-bvivroe i
UANOXO031 M \\JN~S;° visutfonypiperazin-1-yDpropan-{-
o N > one
4-(3-{indolin-1-y1-3-oxopropyl)-
UANOX032 r\}\/\N/\\N \C\:};’; O AN matiz:y}pi?erazmen i~
o T sutfonamide
A
S lr:‘:—i"\
©\/> 2 f}»@ N2 {indotn-1-spropyiy2-
UANOX033 N H N {mvridin-4d-yHithiazole-4-carboxamide
A~
©\/I\> H o N-(2-(indohin- -yl propylyd-
UANOX034 N-g” /== T .
)\/ S methoxvbenzenesulfonamide
o\ /70
4
@ H o d-fluoro-N-2-{indodin-1-
! 35 N 2 y . 3
UANOX033 )\/N‘S\\ == yhpropyhbenzenesulfonamide
o \_A~e
]
o e \E&Y,«\ Nef2-{5-( 3-methoxypheny indotin-1-
] ‘} :: .“.4.3 »‘> v s 5 3 w
UANOX036 | N K!f 0 yhpropyD-N N-diethyl-Fsulfonavade
PRAR N
. v
| ; P H oo N-(2-(indolin-tvlypropyly-4-
} N 7 . : . :
UANOX037 )\/N\S\\\ N/\ methyipiperazine-1-suifonamide
O Nof 205~ 3-methoxypheny Dindolin- 1~
~ e e
UANOX0254 0 O N 0 yhpropyi4-methyipiperazine-1-
SN otforamide
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(ii?:;g;?d Compound Structure Compound Name
0
&f‘ .,N"‘ o |
{\;\\ NN N-dicthylaminosulfonyly~4-
TANOXO3R Y : R . .
UANGX038 %}2 ( (ndolin- -yl -leonvi-{-amine
¥ (% /NP-\,{_/f
HN-g
W
0]
@E§ . N-(2-(indolin- 1 -yD)propyl)-4-
h N D, . v .
UANOX048 )\/N‘S\\ {riftoovomethy Dbenzencsulfonamide
O “CFy
H/?‘q '«f\} N{2-(indolin-T-yDpropyikd-
ANV AL e B O {ritluoromethoxy thenzenesul fonmnd
HANOX049 N)\\/ng{{f e (rifluoromethoxy Yhenzencsutfonumi
& O \ e ~O0F de
@ ’ AN(2-{indotine LyDethyl-4-
R ;\/ N methoxybenzenesulfonanide
2 DICHINRY DCIEZCNCIRH OB
0 ~(ICHs
@f\ L N-2-Cindoline1-yDethy1)-(4-
h 4 N 2 . N P
UANOX051 NS fluorobenzene)sulfonamide
O\~
X S@»—O\ N3-(mdolin- yDpropyh-2-(4-
UANOX054 | A\ th \ !\/1 N\ methoxyphenyhthiazole-4-
/\“w’ N‘\;\D carboxamide
EEN
ﬂf TN q: P ,? N-(2-(indolin-1-vlipropyly-2-
ANOXGSS g o bl . v .
UANORDS; NS Ny N phenylthiazole-d-carboxamide
i 3
% o
N 8 ’Ff“' '( CFy N-(-{mdotin- byhpropyD-244-
TIANOXO86 E{« ka'} » )/Ll\é TN {tnfluoromethyDphenyDthiazoled-
} Ny .
/“\/ ‘\}) carboxamide
OCF,
{\( 1 2-44-((4-
O Ve
LANGX062 A ‘SKGJ {influoromethoxyiphenyisulfonyDpi
[\ . > \/ ME\% perazin- 1-viethyDindoling
il N\\JNJ
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Compound
Npmber

Compounnd

Riructure

Compound Name

UANOXE63

N N-diethyl-4-(2-(indoline1-

yhethyDpiperazine-1-sulfonamide

UANOX064

1-2-{4-{(4-
fluorophenyhsulfonypiperazin-1-

yhethybindoline

VANOXO6S

\
N — N S:o
PREa
TN
&L‘%/_hrn..f
Q
\\\ _,.r‘N

N Ndiethel-d-2-Ondolime 3«

vixthyvlipiperazine-carboxannde

1(2-{4-(2-Huorobenzyhpiporazin- 1+

UANOXO72

VANOXD67 @ (\N \“) vijethyDindoline
N\\/N
N 2-(Gmdolin- -yhpropyl-23-
UANOXO069 @E,} H /(/)/@/0\7 dihydrobenzefbif 1 4ldioxine-6-
~s / . .
)\/ % R sulfouamide
@ N-Q2-(indolin-ybhpropyl-4-{{5-
O : .
UANOX070 ;\/mﬁ@ Y, (trifluoromethyDpyridin-2-
> { { , .
"o ”’”\C: yhoxyibereenesulfonamide
A
NG E l“} 5 f’fﬂ\r"“ ' N-{2-(indolin-T-yDpropyi-4-
HANOXIT b j\_ Rl AT Ny phenoxyhenzencsulfonamide
Y A 3, 4-difluoro-N-(2-(indolin- 1~
Rt VI -

viipropylihenzencsutfonamide

4-cyano-N-(2-(indolin-1-

UANOX073 N\s”\ N f yvlpropyhbenzenesubfonanude
o)
@ Ne2-{imdolin- I=yDethyl-4-
UANOX075 N o

(trifluoromethyl)benzenesulfonamide
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Compound

Number Compound Structure Compoand Name
l""'\\\. g N-{2-{indolin~1-vDethyi-4~
) Z>N H 0 {rfluoromethoxybenzenesalfonami
UANOX076 L N , Y
be ¢ de
O QCF4
@ Nef2-{imdotnsl~
UANOX077 N\\/“‘S/’O - ,C}\,} yhethyhbenezo{di 1 3{dioxole-3-
W . .
0 \ s sulfonmmnide
N Ne(2-(ndolin- I-yDethyl)2.3-
s AT u i o FN\-0 dikvdrobenzel B 1 4idiosine5
IANCIXUTE i MN\ H g S h thydrobenzol bif | 4jdioxine-H-
«.,ns,;*
% o salfonamide

©j> 0 N-Z-{indolin-1-yDethyl)-4-
UANOX079 N ,53/@/ T
\\O {

\_N=s | phenoxybenzenesulionamide
e
NQ2<(indolin=d-vethyD4-{(5-
N H 9 O\,wﬂ‘ ritiuoromethivDimvridin
UANOX080 W z AN {trsthuoromethy Dpyndin-2-
AN : N y - -
© N yhoxybenzencsulfonamide
©j> o FN\E 3 A-diftaoro-N-(2-(indolin-1-
ANOXO08] H i ket - .
UANOX081 N\\/N LA shathylibanrenesulfonamide
\\O B
©\/> o [F\ -GN A-evano-N-{2-{indolin-1-
h 82 H o e - .
UANOXO0¢ N\\/N\SN\ N / yhethyhbenzenssulfonanude
\

)
m NAN, N-dicthylaminosulfony i} 2~
i

IANOXORS s B¢ L (ndolin-l-yl-2-methylpropane-1-
”’f‘j k}g‘;N\L\N amine
@ N-{2-(indolin- Ly l-2-methylpropyl)-
UANOX084 N RSP 3-
ﬁ\/ 0 ~CF, {triftuoromethy Dbenzenesulfonamide
©j> A N-2-{imdohin-1-v1-2-mcthyipropyl)-
UANOX085 N H O ¢ o o
)‘\/ S f;\\/’ d-phenoxybenzencsulfonanude
o o
©E> H o A-Fluoro-N+{ 2-(ndolin- Lyl 2+
h ( N 7 3 i s
UANOX086 N\S\ == miethyipropylibenzenesulfonamide
o \_/~F
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Composnd Structure

Compound Name
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CLy
-
%

UANOXO0R7

0]

>
= H O
k N‘Sf\\
)’\/ 1% \ i
s
F

3 A-diftuoro-N-(2-(indohin~1-¥1}-2-

methyvipropvlibenzenesulfonamide

[:::I:;:> H O

UANOXO088

-

- N© Y
O~

FL N2u(indolin -yl 2-methyipropyi)-
A-f{S-{mBuoromethvpyriding2-

vhoxy thenzenesulfonamide

UANOXO089

N-{2-{mdolin~ L~y -2-metlyrlpropyl)-

d-(methoxybenzeneselfonanmide

LANOX0%) N

N-(2-(indolin-1-v-2<moethylpropyl)-
4o
{trifluoromethoxy hunrenesudfonsuy
de

{0059}

wherein

nis@orl;

R is optionally substituted aryh
Kiis -NRR®, NRUCIOR®, -NROSONR'RT or -NR"SORY

3 5 3 . i L 5 S T
R and R are cach mdependently hydrogen or alkyl;

{1t some embodiments, the ihvention provide compounds of the formula

each of R® and R is independently hydrogen o alkyl,

or R and R together with the nitrogen atom to which they are attached to

form an optionally substituted hetorooveloaliovd;

R is hovdropen or alkyvl; and

R is optionally substituted aryl or optionally substinged heterocyelyl.

16060}

In some embodiments, the compounds ave of formula {Ia), wheresin

Xy NRIRS, -NHCOIRE, NHSONR'R® or -NHSO-R®;
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R and RY are cach independently hvdrogen or mothyl;
R and R are atkyd,
or R* aud R together with the nitrogen atom to which they are attached to form an
optionally substituted piperazine ring and
R" is optionally substituted phenyl or optionally sobstituted pyrolidingl.
{Hi61] In some embodiments, the compounds are of formala {Ia), wherein
Xis NRIR®, SNHC(ORR®, -NHSONR'R® or -NHSO:RY
R and RY are each independently hvdrogen or methyl;
R* and R are cthyl,
or R* and R together with the nitragen atom to which they are attached to form an
optionatly substituted piperazive ring; and
R" is optionally substituted pheny! or optionally substituted pyrolidingl.
{iHi62] n somme embodiments, the compounds are of formala (In), whorem
aisk
R’ is 3-methoxyphemy; and
R and R are aibyl.
{8663] in some embodiments, the compounds are of furmuda (Ja), wherein
nis
RYand RY together with the nifrogen atom to which they are attached to form
piperazing ring substitated with R’?, wherein R is atkyl SOLRY or -SONRRY,
wherein
R and R are alkyi,
R is optionally substituted aryl; and
R® is phenyl or pyrolidinyl, wherein the phenyi is substituted with one or more of
halogen, haloalkyl, ~O-hsloalkyl, -O-(G3-(initflucromethyDpyridin-2-y1), ~O-phenyl,
eyang, ~d-methoxyphenyl.
{864} In some smbodiments, the compounds are of formala (1a), wherein R and R
zre hydrogen,
{8065] In sowe embodiments, the compounds are of formuda {Ia), wherein R'is
hydrogen and RY is methyl.
{0B66] I some embodiments, the compounds are of formuda (Ta), wherein wherein R
and RY are methyl,

[0067] in some embodiments, the compounds are of formula (Ib)
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RY
(i
wharein
Xs NRIR NHCOR®, -NHSONR'R® or -NHSO.R
R’ and RY are cach indepandently hvdrogen or methyl;
when X' is <NR'R®, R and R™ together with the nitrogen atom to which they are
attached to form o piperazine ring, wherein the piperazing ring substitated with R,
wherein R is -5C,RY or -SONRR, wherein
R and R” ave alkyl; and
R s phenyl substitated with halogen or -O-haloalkyl,
whern X' is NHCOMR®, R is pyrrofidingl,
when X! {5 NHSONR'R wherein R and R are alkyl, and
when X' is NHSO:R®, R s phenyl substitated with one or more of -O-atkyl,
halogen. haloaltkyl, ~O-haloalkyl, -O-(5-(tritluoromethyhpyridin-2-yl), ~-Q-phenyt
Of Sy,
provided that
a)} when RY is phenyl substituted with ~O-atkyl, both R and R” are methyl;
B when RY is phenyt substituted with one halogen, hoth R and RY are methyl:
) when RY is pheny! substituted with two halogens, both RY and RY are
hydrogen, or both R and R are methyl;

dy when X' s -NHSONR'RY, wherein R and B arc alkyl, both R and RY are

methyl.
jaBas] i some embodiments, the compounds are of formula (1), wherein

Xs NRIR®, SNHCIOIR®, -NHSONR'™R or -NHSOQ.RY
R and R are each mdependently hydrogen or methyl;
when X' is -NR'R®, R and R 1together with the nitrogen atom to which they are
attachad to form a piperazine ring, wherein the piparazine ring substituted with R,
wherein R7 s -80-R¥ or aS(}gNRSRQ; wheremn
R and R are cthyl; and
B" is phenyl substituted with fluoro or -O-CFs,
when X is NHCOWRE, R s pyrrolidinyl,
when X7 is NHSQ:NRRY, wherein 8 and R are ethyl, and

fad
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when X' i -NHSOR®, R phenyl substitoted with one or more of -0O-Me, fluors,
<CFy, ~O-CF;, -O-{3-(tfluoromethvlipyridin-2-y 1), -O-phenyl or cyano;
provided that
al when R is pheoy! substitated with -OMe, both R and B are methyh
b) when R is phenyl substitated with one fluoro group, both R and R are
methyl;
£} when R is pheny! substituted with two fluoro groups, both B and RY we
hydrogen, or hoth R and RY are methy!; and

&) when X is NHSONR'R', wherein R and R sre othyl, both R and R are

methyl.
{069] In some embodiwents, the compounds are of formula (Ih), wherein

s -NRIR or -NHSOLR®

R and RV are each independently hydrogen or mcthyl:

R* and R together with the nitrogen atom to which they are attached to form a
piperazine ring, wherein the piperszine ring substituted with R7, wherein R is
“SOLRY or -SORNRRY, wherein

2% and RY are alkyl and
R is pheny! substituted with halogen or -O-haloalkyl, and

R is phemyl substitated with osg or more of -O-alkyl, halogen, haloalhyd, -O-
Jhaloalioyd, ~O-CG3-{tt fuoromethyDpyridin-2-y1}, ~O-phenyl or eyane;

provided that
A when RY is pheny! substituted with ~O-alkyl, both R and R" are meth v
by when RY is pheny! substituted with one halogen, both R” and Y are methyl;

and
¢} when R® is pheny! substituted with two halogens, both R and R are
hydrogen, or both RY and RY are methyl.
{70] in some combodiments, the compounds are of formala (i), wherem

s NRUR® or -NHSOR®,

R and R are cach independently hvdrogen or methyd;

R* and R wgether with the nitrogen atom to which they ave attached to forma
piperazine ring, wherein the piperazine ring substitated with R7, wherein R is
-SORY or -SONRR?, wherein

R and R” are ethyl; and
R¥ is phenyl substitated with fluoro or -O-CF;, and

2
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R is pheny! substituted with one or more of -O-Mg, fhuore, ~CFy, ~G-CF;, -0-(5-
{irrftuoromethylipyridin-2-y1), -O-phenyl or cvano;

provided that
a) when R s phenyl substitated with -OMe, both R and BY are methyh
b) when R is phenyl substitated with one fluoro group, both R and R are

methyl;
£} when R is pheny! substituted with two fluoro groups, both B and RY we
hydrogen, or hoth R and RY are methyl.
{8871} in some embodiments, the compounds are of Tormuda {Ib), wherein

Kis -NRIR

R and R ave each independently hydrogen or methyl

R and R? together with the nitrogen atom to which they are attached to form a
piperazing ring, wherein the piperazine ring sobstiued with R, whersin R -
SOR™ or -SONR™RY wherein

R¥ and R are alkyh and
R is pheny! substiged with halogen or -O-haloalkyl,

provided that
a) when R is pheny! substituted with -O-alkyl, both B and RY are methyl
B when R is phenyl substiteted with ong halogen, both R and R are methyl;

and
o) when R is pheny! substituted with twa halogens, both B and RY are
hydrogen, or both B and R are methyl,
{8672 In some embodiments, the compounds are of formuda (Ib), wherein

X'is -NR'R’;

R’ and R are cach independently hydrogen or methyl;

R" and R’ together with the nitrogen atom to which they are attached to form a
piperazing ring, wherein the piperazine ring sobstituted with R”, wherein R is
SORY ar -SONRRY, whercin

R® and R are ethyl; and
R¥ is pheny! substituted with fluoro or -O-CFs,
{8073 {n some embodinents, the compounds are of forrauda (Ib), wherein

XYs -NHSO:R®

R* and R™ are each independently hydrogen or methyl: and
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RY is pheny! substitited with one or more of -C-alkyl, halogen, halealkyl, -O-
hatoalkyl, -O-(3-{mifluoromethyDpwridin-2-¢1), -O-pheny! or cvans;
provided that
a) when R s phenyl substitated with -O-atky!, both R and R ave methyl;
b) when R is phenyl substitoted with one halogen, both R and RY are methyl;
and
£} when R is pheny! substituted with two halogens, both B and R are
hydrogen, or hoth R and RY are methyl.
{8674 in some embodiments, the compounds are of Tormuda {Ib), wherein
X'is -NHSO:R",
R and R ave each independently hydrogen or methyl
R" is phenyl substitated with one or mare of <0O-Me, flaoro, «CFy, ~O-CF;, <05
{erifheoromsthy Dpyridin-2-vl, sO-phenyl or coane;
provided that
&) when R is pheny! substituted with ~OMe, both R and R™ are methyl;
by when R is pheny! substituted with one fluoro group, both RY and RY are
methyl;
¢y when R® is pheny! substituted with two fluoro groups, both RY and R are
hydrogen, or hoth R and R are methyl.
{ae7s] n some cubodiments, the compeunds are of formuala (1), wherain
s NHOOR or NHSOQNRRY
R and R are each independently hydrogen or methyl;
RY is pyrroliding; and
when X' is NHSONR'R, wherein R and R are atkyl:
provided that
at when BT and B are alkyl, both R¥and R are methyl,
{a876] in some combodiments, the compounds are of formala (Ih), wherem
XHa NHCOR® or NHSONRRY,
R and R are cach independently hvdrogen or methyl;
R pyrrolidingt; ad
when X is ~NHSONR'R? wherein R and R are ethyl;
provided that
a3 when B and R® are othyl both R and RY ave methyl.
{77 in some cmbodiments, the conpounds are of formala (Ib), wherein

4
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Xig NRIRY, -NHCOOIR® or -NHSOR
R is hvdrogen and R is hydrogen of methyl;
when X' is -NR'RY, R and R together with the nitrogen atont to which they are
attached to form a piperazine ring, wherein the piperazine ring substinuted with R”,
wherein R i5 -S0,RY or -SONRR? wherein
R and R® are alkyl; and
R is pheny! substituted with halogen or -O-haloatkyl,
when X is -NHCOMR, R® is pyrrolidinyl,
when X is -NHSO:R®, R® is pheny! substitated with haloatky!, -O-haloatkyl, -O-(5-
{rrifluoromethyiipyridin-2-y1), ~O-phenyl or cvano,
{078 In some embodiments, the compounds are of formula (Ib), wherein
Xhis SNRIR® -NHCIOR® or NHSORY
R is hydrogen and B is hydrogen or methyl:
when X' is -NRR®, R* and R™ together with the nitrogen atom to which they are
attached to form a piperazing ring, wherein the pipetazine ring substituted with R,
wherein RY is ~SOR™ or -SG:NR'R’, wherein
2% and RY are ethyl; and
RY is pheny! substituted with fluoro or -0-CF;,
when X' is -NHCOWR®, R s pyrrofidingd,
when X' s -NHSOWRS, R is pheny! substituted with «0Fs, ~O-CFy, «Q-(3-
{riffenromnethy Dpynidin-Zayl}, ~O-phenyi or cyano.
{8679] In some embodiments, the compounds are of formuda (Ib), wherem
Xis “NRIR or NHRORY
R is hvdrogen and R is hydrosen or methyl;
when X' is -NR'R®, Y and R® topether with the nitrogen atom to which they ars
attached to form a piperazine ring, wherein the piperazine ting substitgted with R,
wherein R is -SO.RY or ~SOE\RR" wherein
R¥and RY are alkyl; snd
R s pheny! substinged with halogen or -O-hatoatked,
when X is -NHSOR®, R" is phenyl substitated with haloalky!, ~O-haloalkyl, ~O~{3-
{wriflyoromethylipyridin-2-y1}, ~O-phenyl or cyano,
{008 {n some embodinents, the compounds are of forrauda (Ib), wherein
X'is -NR'R ar -NHSO:R®:
R is hydrogen and RY is Bydrogen or methyl;

5
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when X' is -NR'R®, R* and R together with the nitrogen atom to which they are
attached to form a piperazine ring, wherein the piptrazine ring substituted with R,
wherein R” is -S0:R™ or -SONR'R”, wherein
R and R” are ethyl; and
RY s phenyl substitated with fluoro or -O-CF;,
when X' is NHSO:R®, RY i pheny! substituted with haloalkyl, -O-halealkyl, -Q-(5-
{riffuoromethyhpyridin-2-vl), ~O-pheny! or cyvano.
{8081 In some embodiments, the compounds are of formula (Ib), whergin
X'is -NRIRY
R is hydrogen and R is hydrogen or rasthyl;
R and R? together with the nitrogen atom to which they are attached to form a
piperazine ring, wherein the piperazine ring substituted with R, swherein R s -
SOLR™ ar -SONR'R®, wherein
R and R” are atky!; and
R is pheny! substituted with balogen or -O-haloatkyl.
{0682 in some embodiments, the compaounds e of Sxnusda (Ib), wherein
Ks -NR'R
R is hydrogen and R is hydragen or methyl
NE'R, RY and R” together with the nitrogen atom to which they are attached to form
a piperazing ring, wherein the piperazine ring sebstinted with R, wherain R i
SRORY ar SONRIRY. whersin
R and R are ethyl and
R is pheny! substituted with fluoro or -O-CF;.
{0083 in some emboduments, the compawds a'e of formuda {Ib), wherem
X'is “NHSORY
R is hydrogen and R is hydrogen or methyl:
R s phemyl substitated with haloalkyl, ~O-haloalkyl, -O-{ S<(wifluoromethyiipyridin-
2oyl ~O-pheny! or cyano.
{8084 In some embodiments, the compounds are of formuda {Ih), wherein
Xis -NHSO.RY
R is hydrogen and R is hydrogen or methyl;
R® is pheny! substituted with halealkyl, ~-O-haloalkyl, -O-(3-(rifluoromethy Ypyridin-

21}, ~Q-phenyl or cvano.

{0985] In some smbodiments, the compounds are of formala (Ib), wherein
36
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X'is -NHSOR";

R and RY are methyl;

R® is pheny! substituted with one or more of -O-alkyl, halogen, haloalkyl, -O-

haloalieyd, -O-OG~{rifluoronsethvDipyridin-2-v 1), ~O-phenyl or eyvano.
{H086] In some embodiments, the componnds are of formaula (Th), wherein

X'is -NHSOR":

R and R are methyl;

R%is pheny! substituted with one or more of -OMe, fluore, ~CF;, -O-CF;, ~0-(5~

{wifluoromethyhipyridin-2-v 1}, ~O-phenyl or cyano.
{0887] {n some embodiments, the compound is

NAN Nediethylaminosulfomel -2+ indolin- 1 ~yD)ethane- 1 -amine
N-{2-findolin- Ly hiethyDpyrrolidine- bsulfonamide
i 1-dicthyb3-{2-Gndolin-T-vDpropyinees
NN N-dimethylanunosulfonyl)-2-(indolin~ 1 -yl)propane-1-amine
Ne(2~{indohin~1~yDpropylpyrroliding- b-sulfonanude
Ne{Z-{ndolin-1oyDothyld-methyipiperazine- 1 -carboxamide
N-(2-(mdolin-1-y hethvDmorpholing-4-salfonamide
N-2-{mdolin-lyhethylpiperidine- 1 -sulfonamide
Ne{2-Cindohin-T-vhpropyhi-d-muothyipiperazine- -carboxamide
N-{2-(indolin-1-vBpropylpyirohiding- t-carboxamide
N-(2~{indobo~T~yhethybpyrrolidine~ ~carboxamide
{mdolin-1-y-2-C4-{pyrinudin-2-yDpiperazine Ly hethan-ome
B(ndolin: Lvlp2-(d-{piperidin- 1 -yhsalfonyDpiperazin- yhethan-one
4-{2-{ indolin-1-91)-2-oxoethy H-N N-dimethylpiperazine- 1 -sulfonamide
i~{indolin~1-y1-3-(d-(piperidin- 1 -visulfonylipiperazin- 1 ~yhpropan- 1 -one
N-{I-(ndolin--yvhipropyl-2«pyridin-d-yiithiazole-4-carboxamide
N-(2-Cindolin- - vHpropyl-d-methoxybenzencsulfonamide
N-(2-{5-( 3-methoxyphanyhiindolin-T-yDpropyl -V NV-diethyl- 1 -sulfonamide
NA2-(indolin--yDpropyh-d-nethyipiperazine-sulfonamide
N2+ 3-(3-methoxyphenyindolin-1-yDpropy -4 -methyipmperasine- sulfonamide
NN N-diethylaminosutfonyl)-4-{indolin-1~yl}-phenvi-1 -amine
N-2-(ndolin- Py DpropyD-d-(influoromethy benzenesul fonmmide

AN--Ondolin-lvhipropyli-da(mrifluoromethoxy)benzenesulfonamide

tad
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N-(2-{imdolin-1-yDipropyl-2-{d-methoxyphonviithinzole-4-carboxamide
Ne{2-(ndolin-1-yDpropyh)-2-phenylthiazole-4-carboxamide
N-{2-{mndolin~-1-yDhpropy-2-(4-(iritluoromethy Dphenylittuazole-4-carboxamide
{2443 {trluoromethoxy Jpheny Bsulfony Dpiperazin- -y Dethylymdoling

AN N-diethyb4--(indolin- Lvhetodipiperazine- sulfonanude
1-(2-{4-({4-fuorophenyDsulfony Dpiperazin- 1-yhethyi Hndoline

N Nodiethyb4-(2-(indolin-1 ~vhethyDpiperszine~~carboxamide

o274 I-Tluorobenzylipiperazn- ovlhethyDindoline

N-(2-{ndolin- 1y Dpropy D-4-{{(5-Giniluovomethy Dpyndie-2-yhoxdbenzenesulionamide
N 2-Omdohin-1-yhpropyh-4-phinoxyhenzencsulfonamide
rovano-N-2-{indolin- L-yDpropyvibenzenesulfonumide

N-{2-findolin- LyvliethyD-4-{riflecromethyl thenzenesulfonannde
N-{2-{indolin-1-vhicthy D-4-(riflucromethoxy thenzenesut fonamide

N+ 2-{indolin-1-vhethyD-4-phenoxybenzencsulfonamide
Ne(2-{indobin~1-yhethyD-4~({ 3-(trifluoromethyDpyridin-2-yHoxybenzencsulfonanude
I A-difhueoro-Ne2-(indolin-1 -vDethyDbenzenesefonamide
d-pyano-N-(2-(indolin- I-vlethy Dbenzencsulfonamide

NN N-diethylammosulfonyl-2-{indolin- L-yD-2~metlylpropane-1-amine

N-{ I-(indolin=T-y1:-Z-methylmopy D-4-(iriflucromethvhenzencsul fonamide
N-(2-(indolin-1-y1}-Z-methylpropy D-4-phonoxyvbenzencsutfonanude
G-fhuoro-N-{ Z-(indolin- 1yl 2o thyipropyibanzenesulfonarmide

3 A-difhuoro-N-2-{indohn-1-y [} 2-methvipropyDbenzencsutfonamide

N2+ indolin-1-¢D-2-methyvipropylb- 4 S-(riffuoromethyhpyridin-2~

yhoxy thenzenesutfonatde

N-(2-imdolie- Ly 2methylpropyD-4-(uethoxy)benzenesulfomanudg

N-{I-Gndolin-1-yik-Zamethylpropy D-d-(triflucromethoxy henzenesul fonanude

or a pharmaceatically acceptable salt thereof

{B08E] In some embodiments, the compound is
N-(2-{imdolin-1-yDpropyli-4-methoxybenzenesulfonamide
Ne{2-(indolin- by Dpropy-d-{iritluoromethoxy thenzencsulfonamide
No2-{indolin- Ly Dpropyld-{irifluoromethy benzenesulfonamide
4-eyano-N-( 2-(ndolin- Iy Dipropyviibenzencsulfonamide

H-(2-{indolin- -y Bpropyl)-4-phenosyberesnesulfonamide

e
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N2-{indolin- Ly bpropy D-4-((G-(InBuoremethnipynidin-2-vioxyibenzenoselfonamide
N-(2-(indolin- I-yDethyl-4-{irifluoromethv D benzenesulfonamide
N~ 2-(indotie- L~y Dethyl-d-{ rifluoromethoxv)benzenesulfonamide
N-2-(indolin- Pyl iethyD-4-phenoxyvbenzenesulfonanide
N2-(indolin- Fyethy D4 S-{influoromethyBpyridins 2-yDoxyibenzenesalfonamide
3 d-diflgoro-N-{2-(indolin- 1 -y Dethyhbenzenesulfonamide
d-eyano-N-(2-{indolin-LyhethyDbenzepesulfonumide
AN(2-(indolin~{-yh2-methyipropy - mfluoromethylibenzencaul fonamide
NCA{mdobn-1-yl-2-methylpropyh-d-phenoxybenzenesulfonamide
$-fluore-A-2-(indolin-1-vi}-2-methylwopylibenzenesulfonanude
3 A-diftaoro-N+2-(indobin- Py} 2-methylpropyDbenzencsulfonanade
N-Q2<{indolin- -y 2-methyipropy i-4-((3-(mifuoromethy Dpyridin- 2~

vhoxviberzenesulfmamide
N-(2~(mndohn~1-yl}-2-methylpropyli-4-methoxybenzenesulfonmmide
AN-(2-(sndobin~ -yl 2-methylpropyh-4-(influoromethoxythenzenesulfonamide
N2-tindolin-{oyBethyDpyrrelidme- Bearbonamide
N-2-{indolin- -y Dpropyh-4-methylpiperazine- 1 -carboxamide
N-2-(indolin-L-yDpropy-4-methylpiperazine-1 -sulfonamide
N-(N, N-diethvlanunosaifonyl 3 2-(3-(3-methoxyphenyndolin-1 <y B-propane- L -aming
KN Nediethylaminoselonyl - 2-Gndelin- Loyl 2 -methvipropane- -aming
F2~{4-{{4-TluorophenyhsulfonyDpiperazt- by Detlyvhiindoline
2-{4-{{d- rifluoromethoxyphenyinulfony Dpiperazin- Lyiethy Bindoline
N N-diethyb4-2-(indolin- -y DethyDpiperazine~ L -soHonamide
N N-chiethyb4-{2-(indohin-L-viethy Dpiperazine-1-carboxamide

ot a phamaaceutically acceptable salt thereof.

{8089 In some embodiments, the compound 18
N-(2-(indolin--yvDpropyi-d-frifluoromcthonybenzenesalfonamide
N-(2-(indobin-1-yhprapyli-d-{ i fluoromethyDbenzencsuonamide
N-2-{indolin~ -y hpropyh-4-{{(S-{imBuoromethy Dpyrdin- 2y hoxybenzenesulfonamide
AN2-¢indobin-T-yDethel -4 mBuoromethvitbenzenesulfonamide
N-{2-{indotin- by Dothyl 4-{rifluoromethoxy))benzenesulfonamide
N-(2-{indolin- bsyhothyl -4-phenoxybenzenesulfonamide

N-(2-(indolin- I -yD)ethyl)-4-((5-(rifluoromethyhpyridin-2~vhoxybenzenesulfonamide
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3d-defuoro-N-(2-{imdolin- 1 -vDethvDbenzenesalfonamide
-gyano-N-(2-(indolin-1-vDethyhbenzenesulfonanide
N~ 2-(indotin- -y D-2-methylpropyl - (ifluoromethy Dberzenesulionamide
N-2-(indolin- Pyl pZomethy lpropy D-4-phenovbenzenesulforanide
FM-2-{indolin- bvld-Zemethyipropy D-4-(( S trrfluoromethy Dpyrnidine2~
yhoxyibenzenesulfonanide
N(2-{indolin~ 1~y h2-methyipropyi-d-methoxybenzenesulfonmmide
AN(2-{indolin~{~y12-methyipropyl - mifluoromethoxy thenzencsulfonamide
N-(2-(mdobp~-{-yhethyhpyrrohdine-1-cawrboxamide
NofN N-dicthylannosutfony D-2-(indolin-1+v1)-2-methylpropane-1-amine
1-{2-(3({4-HuorophenyDsulfonyvlipiperazin~1-ylethyDindoline
13-4 4-rifluoromethoxy iphenyDsulfouvlpiperazin-1-yDethyl)indoline
X AN-dicthyB4-(Z-(indolin- Lacthyiipiperazine- 1 -sulfonamide
or a pharmaceutically acceptable salt thereof.
{6694} In some embodiments, the ¢compound is
N2-tindolin- Loy bethyld-phenoaybonsenesulfonamnide
N-(Z-{indolin-T-yhethy D-4-({ S-{rifioromethvDpyridin-2-vionviberzencsulfonamide
3 d-difhuore-N-(2-Ondolin-Lvhethy Dbenzenesalfonamide
4-cyano-N-{Z-{indolin-1 -yhethylhepzencsulfonamide
ora phamaceutically acceptable salt thoreofl
joavy in some embodiments, the compound is
124 4-{{(4-(irifluoromethoxy iphenvlsaliony Dpiperazin: yvhathy Bindoline
N AN-dicthyl4-C-(indolin-1-vhethyDpiperssme- -sulfonamide

1~ 2~{4-({4-fluorophenylsalfonyhpiperazin-1-yDethylindoline

or-a phavmaceutically avcepiable salt thereot
{8092 1t should be appreciated that various substitueats on the compounds of the

present invention can be present in the starting compounds, added to any one of the
intermediates or added after formation of the final products by known methods of substitution
or conversion reactions. If the substituents themselves are reactive, then the substituents can
themiselves be protected according to the techniques known in the art. A vaniety of protocting
groups are known in the arg, and can be employed. Examples of many of the possible groups
can be foand i “Protective Groups i Orgavie Synthesia™ by T.W. Green, John Wiley and

Sons, 1981, For example, nitro groups can be added by nitration and the nitro group can be
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convertod to-other groups, such as amine by roduction, and halogen by dinzotization of the
amino group and replacement of the diazo group with balogen.  Acyl groups can be added by
Friedet-Crafts acylation. The acyl groups can then be wanstormed to the corvesponding afloyl
groups by various methods, incheding the Woltf-Kishner reduction and Clenwnenson
roduction. Amiuo groups can be alkylated to formy mono- and di-alkylamino groups; and
mercapto and hydroony groups can be alkylated o form corresponding cthers. Primary
sleohols can be oxidized by oxidizing agents known i the ant to form carboxylic acids or
aldchydes, and sccondary sleohols can be oxadized 1o form ketones. Thus, substitution or
shieration regetions Canche emploved © provide a variety of substituents throughout the
mrlerule of the starting material, intermediates, or the final product, including solated
prodacts.

jone3] Sull further, combinations of the various varisble groups described herein
forty oihter erbodiments, In this manner, a variety of compounds are embodied within the
present invention.

{60694] In another aspect, the nvention provides phanmaccutical compositions. Inone
embodiment, the pharvacratical composttion may tnchude & compound as deseribed horein
and a phamiaceuatically acceptable carrier.

{095] i another aspeet, the compounds of the present mvention are selective
inhibitoas of Noxd, and therefore can be used therapeutically for inder afi treating a chinieal
condition associated with fibrotic disorder,

{a09s] In soroe emboditients, the tnvention provides a method for treating a clinival
condition aasociated with fibrotic disorder, the method involving adminbtoring to a subject in
need of such a treatment a thergpeatically acceptable amoant of a compound deseribed
hereln, of @ pharmaceutically acceptable salt thereot) or phavmaceytical comiposition
deseribed herein, to weat the clbwical condition associated: with fibrotie disorder.

{oas7] in some embodiments, the clinical condition associated with fibvotic disorder
comprises fibrotic disease of the kidney, liver, skin, hang or heart.

{0098] In-sowme embodinients, the clinical'condition associated with $ibrotic- disorder
comprises Wiopathic pulmonary fibrosis.

{0099 The compounds of the present invention can be administered (o & patient to
achieve a desived physiological effect. The compound can be administered in a variety of
forms adapted to the chosen route of administration, i.o, orally or parenterally. Parenteral
administration in this respeet includes administration by the following routes: intravenons;
intramuscalar; subowtancous: intracowdar; infrasynovialy transepithelially including
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trangdermal, ophthalone, sublingual and buceal; fopically inchuding ophithalmic, dormal,
ocufar, rectal and nasal inhalation via insufflation and scrosol; intraperitoneal; and regtal
systomie. In some embodiments, administration is accomplished by oral inhalation, for
example, throagh ase of a mouth inhaler.

{1100} The active compound can be orally admnistered, for example, with an inent
diluent or with an assimilable gdible carrigr, or it can be enclosed in hard or soft shell gelatin
capsules, or it can be compressed into tablets, or it can be incorporated divectly with the food
of the dict. For oral therapeutic administration, the active compound may be incorporated
with excypient and wied w the form of ingestible tablets, buccal tablets, troches, capsules,
chixirs, suspensions, syrups, wafers, and the like. Such compositions and preparation can
contain at feast £.1% of active compound.  The porcentage of the compositions and
preparation can, of course, be varied and can conveniently be between about 1o about 10%
oof the weight of the wiit, The amount of active compownd By Such therapoutically useful
compositions is such that a suitable dosage will be obtained. Proforred compositions ot
preparations according to the present invention are prepared such that an oral dosage unit
form contains from gbout P about 1000 myg of sctive compound.

{0104 The tablets, troches, pills, capsules and the ke can alse contain the following:
a binder such as gum tragacanth, acacia, comn starch or gelating excipionts such as dicalcium
phosphiate; a disintograting agent such as com starch, potato starch, algmic acid and the like;
a lubricant such as magnesivm stearate; and a sweeioning agent such as sucrose, lavtose or
saccharit can be added or a flavoring agomt such as peppeeming, ol of wintergreen, or cherry
Havoring, When the dosage unit fornt is a capsule, it can contain, in addition o materials of
the above type, @ Hguid carrier. Varous other msterials can be present ag coatings or (o
otherwise todity the physical form of the dosage vnit, For mstance, tblets, pills, ov
capsules can be coated with shellac, sugar or both. A syrup or ehixir can ¢ontain the active
compoand, sucrose as a sweetening agent, methyl and propylparabens 8 preservative, 8 dye
and Havorimg such as cherry or orange flavor. Of course, any matenial used iy preparing any
dosage unit form should be pharmaceutivally pure snd substantially noi-toxic i the amounts
employed. In addition, the sctive compound can be incorporated into sustained-release
preparations and formudation.

{B1az) The active compound can also be administered parenterally, Solutions of the
active compound as a free base or phanmacologivally acceptable salt can be prepared in water
suitably nuixed with a surfactant such as hydroxvpropyleelthdlose. Dispersion can alsa be
prepared i glyeerol, liquad polvethviene glyeols, and mintures thercof and inoils. Under
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ordinmry conditions of storage awd use, these proparations condmin - proservative 1o provent
the growth of microorganisms.

{0103 The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions ov digpersions and sterile powders for the extemporaneous preparation of sterile
mjcctable solutions or disperstons. In all cases the form vast be stertle and wagt be fluid o
the extent that easy syringability exists. 1t can be stablo under the conditions of mamsdactore
sud storage and must be preserved against the contaminating action of nucroorganisms such
as bacterial and fungt. The carmier can be a solvent of dispersion medhum containing, for

example, water, cthanol, polyol (eg., glyearol, propylene glycol and Hguid polyethylene

glyrol, and the like), suiable mixtures thereof, and vegetable oils. The proper fluidity can be
mamiained, for example, by the wse of o coating such as lecithin, by the maintenance of the
required particle size 1 the case of dispersion and by the use of surfactants, The prevention
of the actiom of microorganisms can be brought about by various antibacterial and antifungal
agents, for example, parsbens, chlorobutancl, phenol, sorbic acid, thimerosal, and the like, In
many cases, it will be preferable to nclude 1sotomie agents, ¢.g., sugars or sodimmn cliforide.
Prolonged absorption of the injectable compositions of agents delaving absorption, g,
atuminan sopostearate sud selatin,

{0104} Sterile injectable solutions are prepared by incorporsting the agtive compound
in the required amoeunt i the appropriate solvent with various other ingredients spumerated
above, as required, followed by filtored sterihization. Gengrally, dispersions are prepared by
incorporating the various stertlized active mgredient into 3 sterile vehicle which contains the
basic dispersion mediwm and the required other ingredients from those enumerated above. In
the case of sterile powders for the preparation of sterile injectable solations; the preferred
methods of preparation are vacuwm drying and the freeze deying techbiques which vield g
powder of the active ingredicnt plus any additional desired mgredient from previously sterile-
filtered solotion thereofl

{8105 The therapeatic compounds of the present invention can be administered to a
manunal alone ot i corsbination with pharmaceutically acceptable carriors, as noted above,
the proportion of which 1s determined by the solubility and chenucal nature of the compound,
chosen route of adnunistration and standard pharmacentical practice.

{0186} The therapeutie compounds of the present invention can be administered n
comabination with one ov more drugs for the regtment of idiopathic pubinonary fibrosis (IPF}
andéor an antioxidant. For example, the compounnds of the present invention can he
adpunistered in combination with Pirfenidone, Neacetvioysteine, triple therapy {1.e, N-
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scetvicysteine in combination with prednisone and arzathiopne), Nixedamb o a
combination thoreot.

{0107 The physician will deternuine the dosage of the present therapeutic agents
which will be most surtable for prophylaxis or treatment and it will vary with the formof
administration and the particolar compoond chosen, and also, 10wl vary with the particalar
patient under treatment, The physician will generally wish to inisiate treatment with snsll
dosages by small merements uniil the optimurn effect under the circumstances s reached.
The themapeutic dosage can generally be from about 0.1 1o about 1000 mgdday, and preferably
from about 1 1o about 100 mgfday, or from about 8.1 to about S0 mg/Kg of body weight per
day and preferably from about 0.1 1o about 20 me/Kg of body weight per day and can be
adnuinistered in several different dosage wnits. Higher dosages, on the order of sbowt 2X to
about 4X mayv be required for oral adpyinistration.

{1108} Additiomal objects, advantages, and novel features of this invention will
hecome apparent to those skilled i the ag upon exanunation of the following examples
thereof, which are not mtended 1o be limiting. In the Examples, procedures that are
constroctively redoced 1o praciice wre desertbed in'the prosent tonie, and procedures that have

been carvied out in the laboratory are set forth in the past {ense,

EXAMPLES
{6109 The following abbreviations ave used: HOB1 (1-Hydroxybenzotmazole) DOM

{Thchdoromethane); BtOAc (Bihyl aceate); MeOH (Mothanoll, HBTUY (<(IH-bemromasolk
1-vi¥-1,1.3 3-tetramethyluronium hexafluorophosphate)y; DIEA (M N-dilsopropviethylaming);
DME (N M-dimetlydtonognide); Pdy{dba): (Trs{dibenzylidencacetone)dipsiladiven(liyy; Boe
{t-Butyloxvearbouyl); { Boo k(O (Diferr-butyl dicarbonate), AcOH {Acetic acid); BtOH
{Ethanely; EuN (Triethylannne); TLC (Thin layer chromatography}); snd NMR (Nuoclear
magnelic resonanee).

{8119} General Proced

- All the chenueals were purchased from coromercial

vendors. All the solvents were obtained front Fischer Scientific. Flash chromatography was
performed with silica gel {230/400 mosh, Fisher Scientific). All anhydrous reactions were
carried out under positive pressure of mitrogen. HPLO-MS analyses were porformed on an
Agilent 1100 series instroment with a Zorbax €18 reverse-phase colanm. The gradient was
90 to 95 ACUN 0 water over 20 mbnutes at o mldnun, The Chiral HPLC analyses were
performed on Agilent 1106 seriex instonent with Chiralcel CH-RHE, 5w, 460 150 numn

cohumn HPLO purification of chiral compounds were performed on Phenomenex Lux
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Amylose-2, Axia Packed, 5 wn, 2130 x 2530 . The sobvent systenused win 60% ACN 18
water Isocratic run (no gradienty at 1 mb/min, HRMS results were obtained on an apex-Qe
mstrument. All 'H-NMR and “C-NMR spectra were recorded on a BRUKER AVANCE-TH
4410 MHz NMR nstrumient, using dewterated solvents. The spectra ave reported iy ppn and
veferenced to deuterated DMSO (2.49 ppm for 'H, 39.5 ppm for P or deuterated
chloroform {7.26 ppm for 'H, 77 ppm for 70, High-resolution mass spectea {HRMS) were
sequired on a Broker 94 T Apex-Qb FTICR mass spectrometer. All the pucrowave assisted
reactions were performed using a biotage inttintor mstrament. All compounds were analyzed
for panty by HPLU using either MS or UV absorbance detectors,
[o11t] Scheme | Synthesis of 2-(indoln-1 -yhethan-{-amine (1)
® ©
> NH; Cl
@EE? KoCOs3, KI, DMF : N

\\/NH2

110° C, overnight
Indoline i

{0112} In a round bottomed flask equipped with a nitrogen inlet, a magnetic stir bar
and a reflux condenser, a solution of indoling (3,52 g, 3568 mmol, 4 mb) in 30 wl DMF
was added. To the above solution, K:CO: (14 g, 101 mmol) was added sud then the mixture
was stivred for 30 roin. Potassiaot indide {058 g, 3,57 numol, 0.1 expy and 2-chiloroctivvlaming
hvdrochloride {(4.64 g, 39,25 mmol) were then added to the mixture. The mixture was then
heated at 1107 C overnight. The reaction was then diluted with 200 mb water, extracted with
EtOAC (100 mb x 3}, The combined orpanic layers ware dried over anbydrous Nay5Qy;
concentrated and then dried s vocuo yielding 8.33 g of the erade product. The crude was
then diluted with dicthyl cther and then, 2 N HCH was added. The phases were then separated.
and the aqueous layer was then basified with 2.5 N NaOH. The agoeous was then extracted
with BtOAc and the combined orgamcdayers were dried over anhydrous Na8G,,
concontrated and then dried # yvaere viglding 632 g of the crude. The product was purified
by a silica gel columm chromatopraphy using L1 EtOActhexanes to separate excess indofine
and the desired product was chited with 10 %% MeOH in CHYCL. The combined fractions
were concentrated and then diied #n vaoro to yield 2.38 g (41 %) of the brown otly compound
as the desired product. TH NMR (400 MHz, CDCEYS 7.10(t. /=68 Hz, 1), 707 {4, J=§
He, THL 67V (0 J= 8 He, THL 632(d, J= B He 1H), 3.36 (g, J= 8 He, 2H), 338 (4, J= 8
He, 2H), 323 ¢4 = 8 He, 2H), 330 ¢, J=8& He, 2H}.
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{8113 Compound UANQR001 (M- (N M-dicthylaninoselfonyl)-2-{indolin-1-
vhisthan-1-amine}
g

Ny cz-»s—~N

| f\ ) 6 ﬂj > o

N NHU;«;H Cif%* """"""""""""""""""""" A

T AL EtN, CHLCl, mﬁ““g“\__
i LHANOXDOE

{114} In around bottomed flask equipped with a nitrogen inlet and 8 magnetic stir

har, a solution of 021 ¢ (1.22 mmol) of N N-dicthylsulfamey! chloride in § mbl of CHCh
wits added. To the sbove solution 3.235 g {1 mmol) of 2-(indolin-1-yhlethan-1 -aming
difyvdrachloride (P 2HCH and 0:40 mb (287 mmoly of wicthylamine was added. The reaction
was stivved vigoroushy at room temperature for 18 b and then, quenched using 20 mL water.
The aqueons fayer was then extracted with CHCR 1S sl x 33, The combined orgamie
extracts were dried over auhydrous NaoaSQy, concentrated and then dricd i vaene giving .40
¢ of the crude product. The crude was then purnified by colwmn clromatography using 30 %
EQAc in hexanes: The fractions were conventrated and then dried f vacne vickding 170 myg
{57 %y of the desired product as light vellow oil. "H NMR (400 MHz, CDCL) § 713 (. J =
ROHz IHL 71 =8 He, TH), 674 (¢ f=8 H:e:; THY, 653744, J=8 Hz 1H)L 463 (s
2H), 33840 S= & Hz, 2H), 332 (g, J= 8 He, 4H), 3.28-3.23 (m, 4H), 3.02 ¢, J = 8 Hz, ZH),
1.23 {t, /= 8 Hz, 6H). HPLC-MS: Expected: 208 (MH); Found: 298,

{0115} UANOXO002 (1,1-diethyl-3-(2-{indolin-1-ylethyiurea)

AN S
A CI>_N\— | b (
m ) N H N/

\v/f e @ . -
sor UNR G BN, CHiCh (S
0
; UANOXD02
{1116} Compound DANOXOI2 was synthesized as per the procedure desenbed for

compound UANOXO0L "HNMR (400 MHz CDCl) 8 728 <709 (m, 2H), 6. 74 (¢, /= 8 Hz,
1H), 6.35¢d, J= 8 He, 1H)Y, 4.63 (bs, 1H), 338 (¢, J= 8 He, 2H), 3.32 (quartet, J= 8 Hz, 4H),
328323 (m, 4H), 302 (4 J= 8 He, 2H), 133 {4, = 8 He, 6H) HPLOAMS: Bxpected: 262
{(MH™): Found: 262,

{01174 UANOX803 (NN N-dimcthylanunosulfonyh-2<(indolin-1-yhethan- L -aming)
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T4
Cl—3S~N .
N e I \ Sy,
D - o - ( 10 o,
~F e o FN n-$eN
GC| k/ 3 Cl Et3N, CH2C|2 \\/ 1] \
) UANOX003
I
{8118] LIANOX803 was aynthesized gs per the procedure desentbed for compound

UANOXOUL TH NMR (460 MHz, CDCIH 8 T13(d. J=8.0 Hz, 1H), 7.10 {{. J=8Hz TH),
6.74 (L =8 Hz, 1HL 6,56 (d,./ =8 Hz, 1H), 4.69 (5, 1H}, 339 (¢, J= 8 He, 2H), 3.34-3.25
{m, 4H), 3.02 (4, J=§ He, 2H), 245 (s, 6H). HPLO-MS: Expected: 270 (MH ), Found: 270,

{61191 UANOXO04 (N-2-(indotin- T -yhethyhpyrrohdine-1-selfonamide)
q
CI-%-NG X
l o 0 | 0
N @ & FIN e Ben )
@C! NH3 CE EIBN CHQCEE \k"*«.-"’ E} LW,
: UANGX004
i
{0124 VANOX 804 was synthesized as per the proceduwre desertbed for compound

UANPX001. 'H NMR (400 MHz, CDCL) 8 713 (d, J= 8.0 Ha, 1) 710 (6 J = 8 Ha, 1H),
6,74 (¢, S = 8 He, TH), 656 (d, /= 8 He, TH), 4.70 (s, TH), 3.39 (1.7 = § Ha, 2H), 3.36-3.26
fm, BH), 3.02 (1, = & He, 2H), 1.95 (s, 4H). HPLO-MS: Expected: 296 (MH); Fownd: 296,

{121 VANOXO11 (M2«indolin-T-yhethyl -d-methylpiperazine-b-earboxamide)
N
T~ I}“‘"N\ ’N VVVVV
N \ Cl (- £T>
ﬂ\ “He® e Ny N"“/
761 , Ny Ci EtaN, CHCl A ﬁ'\
: UANOXM 1
i
{8122] VANOXO1LY was synthesized as per the procedure described for compound
UANOX081. "H NMR (400 MHz, CHCIIS TN, J=8 He, 1H), 708 (,./=8 Hze, 1H),
670 S W He, B, 6.38(d, J= S He, 1D 465 (s, TH), 383 (g 4 He, 2H), 343 (1 T = 8

Hez, Z2HY, 339-330 (m, 61}, 326 (6, JJ = & Hz, 2H), 285 {s. 3H), L9~ LBY (m, 2H), 1.86 ~
LAZ{m, 2H) HPLO-MS: Expeoted: 310 (M -+ Na); Found: 310
{8123 VANOXE12 (V-2-{indolin-T-yhethyimorpholine-<4-solfonamide}
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TN
Cl—S~N Q o

nf’\}_\ E‘u\ (!:(} \wf (\1,/\!\, .

7 oo " AN

. \"“) {:) o N _,,,_”_,,,_ A\

~ CIN\H\“‘/ CF EtsN, CHoCl N (.85 NP

_ UANOX012

1

{8124} LIANOX®12 was aynthesized gs per the procedure desentbed for compound

UANQXOUL TH NMR (400 MHz, CDCL)Y 8 707-7.07 (m, 2H), 6.75 (4, /=8 Hz, 1H), 6.58
(d. =8 Hz, 1H), .70 {(bs, 1H), 378378 G, 6HDL 339 (1L /=8 Hz, TH), 326~ 323 (m,
6HD 343 (1, /= 8 He, ZH). HPLO-MS: Bxpected: 312 (MH ™), Found: 312,

{6125] UANOXO21T (N-(2-(indotin-1-yDethylpyrrolidine- 1 -carboxanude)

m %NC‘ m (>

g &
oot N o BN, CHCl

. UANQXQZ"!
¥

{8126] VANOXO2Y was synthesized as per the procedure deseribed for UANOXG61.
THONMR (400 MHz, CDCLY 8 7.12-7.06 (m, 2H), 6.70 (1. J = 8 Hz, 1H), 6.57(d J= 8 Hz,
1HY, 4.61 {bs, 1H), 3.52 {quartet, /=8 He, 2H), 342 (0 =8 He, 2H), 33247 =8 He, 4H},
IS S =8 He, 3HY, 301 Q7= 8 He, 2H)Y, Lo0 (= 8 He, 4H), HPLO-MS: Expected:
260 (MH); Found: 260.

{27 VANOXO13 (V-2 -{indolin- Ly Dethylipiperidine- L-sulfonamide)
I AN
CH—§-N_ ) N
[Iﬁ/iﬂx> - ﬁ\ & N’} ¢
~. = o \-{9 ) G d
\"!\C,N{" ® Ny o BN, CHCh AN {%‘5 N/
. UANOXO13
t
{8128 HANOXB1L3 was synthesized as per the procedure deseribed for conpound

UANQOX001. 'H NMR (400 MHz, Chloroform-d) 8 7.23 — .99 {m, 2H), 6.76 (1d, = 7.4, 0.9
He 1H) 639 =78 Hz, 1H}, 460 {bs, 1H}, 340 (¢, 1= 82 He, 2H), 3.36-3.26 (m, 48},
335320 (i, 4H), 3,02 (1, 1 = 8.2 Ha, TH), 177~ 1.46 (m, 6H). HPLO-MS: Expected: 311
Moy 2y Found: 311

§§329’} PANGXGST (d-floore-N<{2-(indolin--vhethyhbenzenosalfonamide)
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T 1> & — o = ﬂ *\‘"‘L 5

FoNHG D P 7R
o0\ NH T EtsN, CHyCl SN N-s—0 N—p
- I\
i UANOX051
{0130} UANOXOS51 was synthesized as per the procedwure described for compound

UANOXO8L TH NMR (460 MHz, CDCL) 'H NMR (460 MHz, Chloroforme-d} 8 7.92 {dd, .
=90 5 Hz 2HL 7210 J=92, 2H), T U {d. /=72 He, TH), 707 4../= 7.7 Hx, {H),
6730, = T8 He, 1H), 638¢d, J= 7.2 Hz, 1H), 3.44 - 3.07 (m, 6H), 2.95 (1, /= 8.2 Hz,
ZH) HPLO-MS: Bxpected: 321 (MH"Y, Found: 321.

{8131 LANOXS30 (4-methoxy-N2«¢indolin-T-yDethvl benzenesulfonanude)
Q
PN o8¢ N-ome .
{; S 0\ . N
- & 2y O i {
e N{i@ NH' C; f'i“g{( /AR
SIS EtsN, CHoCly ~ ETOR SV W
3N, CHaClay BN §~«\me —OMe
’ UANOXDS0
{8132} TANOXO50 was synthesized as por the provedure described for compound

UANOXO01. "H NMR (400 MHz, Chloroform-d} 3 7.84 (d,./= 9.1 Hz, 2R, 7.10(d, J= 79
He, THY, 706 (d, J=8 He, 1HL 700(d, J=9 1 He, 3HL 672 1, /= 8 Hz, 1HL 638 (d, J=

8.1 Hz, TH), 3.90 (s, 3H), 324 - 3,12 (my 6H), 2,94 {8 J= £.3 He, 2H). HPLC-MS:
Expected: 333 (MH"); Found: 333,
{9133 LANOXST7S (4~iriﬁm)mms:ih}-‘}-‘;\:“'«{2~{_’mde}iuv {rvhethyhibonzenesulfonanide)
[ %E . - c:zm—smg )uCFs .
St o EteN, CHyCly ﬂ”l’} HN_E@CF
. ’ T\ T
I UANOXO075
{0134 UANOXO7S was synthesized as per the procedure desertbed for compound
UANOXDEL
{1135] THONMR (400 M, Chloroform-d) § 7.96 (d, J= &7 He, 2H), 7.73(d, /= 8.2
Hz, 2H), 704{d. /=72 He, 1M, 7000 J=TTHo 1ML 667 ({, F= T4 Hz 1H), 6.2 (d. .4

= 7.0 Hz, TH}, 5.08 (hs, TH), 326 — 3.06 (0, 6H), 2.87 (t../ = 8.3 Hz, 28}, HPLC-MS-
Bxpected: 371 (MH"y: Found: 371.
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{8136} VANOXS76 (d-mfluoromethony-N-(2-(indolin-1-

vhsthyDbenrencsulfonamide}

I S
e Ci~§{>~GCF3 -
' i > o, = Ry

13
jf:)\ NH @} ;EJH’ C;‘S 777777777777777 O 77777777777777777777777777777777777777 - E b B Q Y
o e - -~ N ¥ T/
! EtN, CHzCly HN=8—¢  H0CF,
v JH J—
i
UANOX076
[0137] UANOXG076 was synthesized as per the procedure described for compound
UANOX001.
{0138} "H NMR (400 MHz, Chioroform-d) § 7.90 {d, = 9.7 Hz, 2H), 7.31 (d, /=87

He, 2H), 705(d, J=T2 He, I, T (L J= 77 Mz, 1B, 668 (0= T4 He, 1H), 6324,/
=72 He, TH), 4.94 (s, 1), 323 3.84 {m, 61y, 289(1 J =77 He, 2H) HPLO-MS
Expected: 387 (MH); Found: 387,

{8139] VANOXG77 (V- 2-Ondolin-1-vlhethyDbenzo{d}] L3 {diosole-S-sulfonamide)
O
o el ]
N & Neo
l \L cl g o A 5
,,f r\O & ! II\\ ~
e C,N{* NH; Cl _ &; N9 ]
- EtsN, CH,Cly HAN-S—0 N0
LJ i Ny
i 2
UANOXG7T?
{0140] LVANOXOTT was synthesized as per the procedare described for conpound
VANOX001.
{81414 M NMR (400 MHz, Chloroformed) & 7.41 (dd, /= 8.2, 1.8 Ha, 1H), 7.23 (dd,

J=72.13Hz, [H). 7.04 (d,J=72 Hz, 1H), 7.01 (t, /=77 Hz, 1H), 6.84 (d, /= 8.2 Hz,
IHL 6660 J=T74 He, 1H), 634 4(d,J=79 Hz, 1H), 6.04 {5 2H), 4.83 (be, 1H}L 3234 -3.02
{m, 6H}, 2.89 (1,7 = 8.2 Hz, 2H). HPLC-MS: Expected: 347 (MH"); Found: 347,
{1142] VANOXOTE (M-Z-{indotin-1-vhethli-2 3=dthydrobenzol bl § 4 Jdioxine-6-
sulfonamide)

O

e
; \\-E"} G;—-% __;MD ~
AN

G}CE u NH‘j C; ) MOl ~ N “ll /f N
L\J EtaN, CH.Cly \\J}m smf‘mj}m@
‘ UANOXOT8
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{0143 VANQOXE78 was'synthesized as perthe procedure described for compound
UANOXO81.

{B8144] "H NMR (400 MHz, Chioroform-d) 8 7.37 (dd. /= 22, 1.2 Hz, 1H), 7.32
(ddd,J=8.5,22, 1.3 Hz 1H),7.04(d, J= CHY, 701 6 J= 7T He THY, 692 (dd, J=

8.5,0.9 Hz, 1H), 6.66 (1, /= 7.4 Hz, 1H), 6.34 {(d, J= 7.9 Hz, 1), 477 (bs, 11D, 435 - 4.12
{m, 4H), 3.22 - 3.00 (m, 6H), 2.89 {t.J = 8.2 Hz, 2H), HPLC-MS: Bxpected: 361 {MH ),
Found: 361,

UANNOXOTY (M-(2-(indolin-1-yhethyl)-4-phenoxybenzenesulfonamide)

7N

Q
CEM% f::::::i"‘MQ i 7N
/L NH® © [ jl\? 0 <\.m,>

~fcs‘\, NHs O EtsN, CHyCla o~ N\\f/-iN—~§—<_>-O

. 0]

! UANOX079
{0145] UANOXET? was synthosized as per the provedure described for corapound
UANOXBHL,
jB146] HONMR (400 MEz, Chloroform-d) § 7.79 (d, J= &8 He, 2H), 730, J= R0

Hz, 2H), 7200, J= T4 He, TH), 708 — 6,858 (m, 6H), 667 (1,./=T3 Hy, 1H}, 634 (d, J=
T9Hz HL 4860 Jo= 56 He THY 321 - 3.06 (m, 6H), 290, J= 82 He, 2H). HPLO
MS: Bxpected: 395 (MH™); Found: 395

{8147 UANOXE88 (N(2-indohin~ LryhethyD-a-({3-(rifluoromethyDpynidin-2-
vhoxyibenzenesulfonanmide)
CF3
N
TN S = FFs

R
DR 1 o8 )
N e @ & T " N P

Q

,, - g i y

S LJNHE‘ Gl E{sN, CH.Cly \\I;lN—ﬁo
@]

i UANOXO080
{1148} VANOXOBE was synthesized a3 per the procedure described for compound
UANOXO080.

L% 1
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{0149] HNMR (400 MHz, Chiforoform-d) 8 8.41 (s, 1D, 7.95(dd, /= 8.6, 2.5 Hz,
THY, 79804d, J =89 He, 2H), 727 (0 =85 He, 2H), 7.00(d, /=02 He, 1HL 7053 (d J=
TAHz IH), 7.0 =80 He, TH, 667, /=T d He, 1H), 637 (4, =78 Hz, 1), 490
(@, J=5.7 He, 1H), 3.29 - 3.07 (m, 6H3, 2.91 (.= 8.1 He, 2H). BPLCMS: Expected: 464
(MH % Found: 464.

UANOX 082 (d-cyano-N-2<{indolin-1-yDethy)benzenesulfonamide)

Q 3
\\ N\ g5 e
i AN—1
NH 3% @ 0 m o
Toci LN E15N, CH,Cly SEUN ek N
3t Uhpllg \“N)l:iN ﬁ—%{af N
‘ UANOX082
{0130} VANOXI82 was synthesized as per the procedure desertbed for compound
UANOXG81.
{151 THONMR (400 MHz, Chioroform-d) § 7.92 (d, J=7.7 Hz, 2H), 7.71 (d, J= 7.4

Hz, 2H), 704 {d. /=7 2 Hz, 1H) 700 (s, /=77 Ha, 1HY, 668 ({, F=T74 Hz, IH), 6.29{d,J
= 7.9 Hz, TH), .01 (bs, TH), 3.27 - 203 (m, 6H), 287 {1,/ = 8.2 Ha, 2H). "CNMR (101
MHz, Chioroforne-d) 8 15168, 14438, 13285, 12877 137,52, 12732, 12470, LIR.87,
PE7.21, 11626 107.08 5357, 4957 (4125, 2840  HPLC-MS: Expected: 328 (MH),

Found: 328,
jo152} VANOX881 (3 4-diftuoro-N-{2-(tndolin- L-ybethylbenzenesalfonamide)
F

0
oW 1 Al S N

C:NKH ¢ KEH? o EtgN, CHuCl N Hngmﬁf\(ﬁmF
. =8 N
‘ UANOX081
{8183 PANNOXOET was synthesizod as'pey the procedure deseribed for compomnd
VANOX861.
{0154} "H NMR (400 MHz, Chioroform-d) 8 7.67 (t, J=8.1 Hz, 1H), 7.61 (d, /=84

Haz, 1H), 730722 (m, 1H}, 705699 (ny, 2HL 667 (. J= 73 Hz, 1H)L 634, J= T8 Hz,
THY, 4.94 (bs, 1H), 327 - 3.03 (m, 6H), 289 {1, /= 8.1 Hz, 2H). HPLC-MS: Expected: 339
(MH %, Found: 339

{#1155] Syathesis of UANOXB17 (4-{2-(indolin-1-yhethy)morpholine)

L8
]
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AN

i
S Br SN N 7 BN

o \}E,»**\ ! ] »**'\
L5 LY (3

Z N K,CO3, KI, DMF o J

H \--JN
110°C, 6 h
UANOX01Y
Scheme 2
{6156] In a round bottomed flask cquipped with a nitrogen infel, a magnetic stir bar

and a reflux condenser, solution of indoline (0.2 mb, 0.313 ¢, 178 mmol) in 2 ml DMF was
sdded. . To the above sohution, KoU0: (707 ¢ 5.1 1 momed) was added and then the mixture
way stirred for 30 min, Potasshien 0dide 1003 g .19 munol) and 4-(2-
bromoethylimorpholine hydrochloride {0.34 g, 1.78 mmol) were then added. The reaction
mixtare was then beated at 110° Cor 6 hr. The mixture was then diluted with water (20 i)
and then, extracted with BtOAC (15 mb x 3} The combined organic layers wore dried over
anhydrous NaaSQy, conzentrated aud then doied 7o vacuio. The crude product was purified
using cohumn chromatography, initially with 38 % EYOA¢ in bexanes (to clute indoding) and
then, with 10 %% MeOH in CHLCL to obtain 0.246 g (59 %) of the desived product. HNMR
{400 MHz, COCLY S 7.04-7.00 (m, 2H), 6,60 (1, = § Mz, 1H), 645 {d, J=¥& Hz, 1THL, 3.70
{t d=4 He 4H), 337 (. =8 Hz, 2H). 320 (¢, J=4 Hz 2H), 293 (1, J= 8 Hz, 2H), 2.88 (¢,
= § He, 2H), 251 ¢y, 4HD), HPLO-MS: Expected: 233 (MH ), Found: 233,
{187} VANOXOIS (1-(2-{piperidin-1-vljethyDindolne)

()
AN

0 e C0 O
K,CO3, KI, DMF AN -
110°C, 6 h i
UANOQX018
{8158] TANOXOIS was synthesized from ndoline and 1-{2-bromocthyDpiperidine

according to the procedure described for the synthesis of compound UANOX®I7. 'H NMR
(400 MHz, CDCL)Y 6 7.10-7.06 (oy, 2H), 666 (1, J =8 He TH), 6.32 (4 S =8 Ha, TH) 342
€, SR He, 2H), 328 (1 J =8 He 2HD), 301297 (m, ZH), 262 (1, /=8 He, ZH), 233 (1 Jd =
8 Hz, 4H), 1.66 (quintet, J = 4 Ha, $H), 1.52-1 47 (ny, 2H), HPLO-MS: Expected: 231 (MH™;

Found: 231

Ly
fad
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R NH
Br 2
PaJR Sy T
N K,COj, KI, DMF N R reflux N &

NHz : NH,
110°C. 6 h )L\{ overnight )Q/

O
fi,: R=H
iib: R= CH3

iii,: R =H
iii,: R = CH,

Scheme 3
{0139] Synthesis of 2<(indolin-1-vhpropanareide (Ha): In a round bottomed flask

equipped with a nitrogen inlet, a magneue stiv bar and a reflux condenser, a solation of
indoline {3313 g, 44.6 mmol, 5§ mby in 42 mbl DMF was added. To the above solution,
KLCO: (18 g, 130 nuned) was added and then the mixture was stirred for 30 min, Potassium
iodide (0.8 & 4.91 mamol, (1.1 eg) and 2-bromopropiomantide {7.46 g, 49.06 mmol) were then
added to the mixture. The mixture was then heated at 1107 Coor 2 by, The mixtare was then
diluted with water €200 mby, oatrscted with CHCL €70 mb x 31 The combined organic
tayers were dricd over anhydrous Na,80,, concentrated and then dried in vaore yielding
13,45 g of the crude product. Cryvstals crashed out of the crude on standing for 98 howrs. The
supernatant ol was romoved and the crystals were washed with minimal amount of
anhydrous diethyl ether. The product was reerystalbized with anhyvdrous dicthyl other to give
1.63 g {19 %) of pure product {found by NOESY 1o be one of the cnantiomers). The
supernatant wing solor oily crude {11.3 gy was cobumn chromatographed with § %o MeOH m
CH:Cla to vield two fractions, "H NMR was used o confirm that the two fractions were the
same compound, The combined organic fayors of the two fractions containing the desired
product were separstely concentrated and then dried in voaw o obiain the desived product as
roven coloved odl. Thus oty produet noms solid on further deving. The solid was then washed
with hexanes to remnoyve excess DMF and the dried i vaow yielding 688 g {79 %) of the
LR 0 He, THYL 70940 J= 8 He, 1M}, 676 {1, J= 8 Hz, 1H}, 640 {d, J=8 Hz, 1H}) 3.9%¢{q,
d= 8 He THY, 3.49 (g F= 8 He, 1H), 342 (g J= 8 Hz, 1H), 302 {0 J=8 Hz, 2H), 143 (d. J
= 8 He, 3H), HPLO-MS: Bxpected: 191 (MHy; Found: 191,

2-{indolin- D-2-methyipropanamide (b)) was synthesired from indohine and 2-bromo-2-
methylpropanamide sccording to'the procedure described for the synthesis of conpound Ha.

HNMR (400 MHz, Chloroform-d) §7.27 (d.J = 7.3 Hz, 1H). 7.18 (t, J = 7.7 Hz, 1H), 6.90

L8
PEN
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=74 He, THY, 662 (d, J=T79 Hz, 1H), 5.67 (ba, 1H) 356 (td, J= 82, 14 Hz, IH), 3.1
(L= 8.1 He, 2H), 213 (7= L1 He 3H), 57 (0 /= 11 Ha, 3H) LOMS: Expected: 203
{(MH ), Found: 208,

j0160] Synthests of 2-{indolin-l-yhpropan- l-amine {ila) A round bottomed flask
cauipped with a nitrogen infet snd a reflux condenser and 2-(indolin-1-vDpropanamide (8.04
mmed, 183 o) was dissolved in IM BHTHR (28 milipwas added. The reaction mixtee was
then beated to veflux for 18 h. The reaction mixture was allowed to cool to room temperature
and then quenched slowdy with MeOH. The solution was concentrated, dissolved in MeQH,
anid agatn concentrated. The resulting o1l was diluted with diethyl ether and extracted twice
with 1 N HCL The agueous phase was treated with 2.5 N NaOH to adjust the pH > and
then, estracted with BiDAc. The combimed Bi e extracts were deted over NaahQy, and
concentrated to provide 0.97 ¢ of yellowish ol as crude. The crude product was pusified by
sifica gel cotumn chromatography using 16-20 % MeOH in CHUL. The combined fractions
were evaporated and then dried i vacue vielding (.78 g {35 %) of the pwre product as a
mixtire of two snantiomers. TH NMR {400 MHz, CDCHY S 7.09-7.05 (m, 2H), 6.64 (L. J= &
Hz, 1H), 649 (d, 7= 8 Hz, 1H), 373364 {;, 1H), 337 (quantet, S =8 Hz, 1H), 329
{quartet. J= 8 Hz, 1H), 2.99¢dd, /=8 Hz, THe, 2H), 282(ddd, J=36Hz S He, 12 Hz,
2H), 107 {d J=8 Hz, 3 H).

2-(indolin-1-vi}-2-methvipropan- T ~amine (itb} was synthesized according to the procedure
deseribed for the synthests of compound fia, "H NMR (400 MHz, Chloroform-o) 8 7.31 {d,J
ToHz, 1HL 7240 /=81 He, TH), 700¢d, J= 79 Hz, TH), 688 (1. /=73 Hz, 1H}, 368
{t./ = 8.6 He, 2H), 3.20 ¢, 2H), 314 (1, J= 8.6 Hz, ZHD, L5164 (bs, 1D, 1.63 (4. /=303
He, 3H), 155 (5, 3H) LOMS: Expected: 191 (OMH); Found: 191,

i

10161 UANOX006 (1.1-dicthyi-3-¢2-{indolin-1-yDpropyl)urea)
(0]

T~

UANOX006

{8162} UANOXO06 was synthesized as per the procedure desentbed for compound

(d, /=8 Hz, 1H), 4.73 (bs, 1H). 3.93-3.81 (m, 1H), 3.60-3.54 (ddd. .F= 20, 12, & Hz, 1H),
3.34-3.29 (m, 2H), 3.33-3.31 (m, SH), 3.24-3.91 {m, 2H), 114G J= § Hz, 3H), 1.06 (¢, 7=
5

L
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& Hz, 6H} Minor conforiner was alsoobserved in pmwn NMR: TH NMR (400 MHe, CDUL)
8762 (dg, /=8 U8 Had 742 (deg. J=8, 08 Hz), 721 {d, =36 Ha), 719 (dt, /=8, 1.2
Hay, 713 (dd, =20, 1.2 He), 6.58¢(d, J=3.6 He), 160, J= 8 Ha) 087 {t, J= § Hz).
HPLO-MS: Expected: 276 (MH '}, Found: 276.

{1163} UANOXE67 (V- (N N-dimethyvlanunosalfonyii-2-(indolin- L-yDpropane- 1+

amine)

H=0

m Cl— g N\ /\\\{} A‘“‘B
\\f;";‘ e N} U vi O

NHQ S M _”— ’{
| /*w’ Et,N, CHoClL p N i N
Mg UANOX007
{0164] LANOXS07 was synthesized as per the procedure described for compound

UANOXO01, "H NMR (400 MHz, CDCEH) § 7.12-7.07(m, 2H), 6.71 {t,.7 = § Hz, 1H)}, 6.52
{d, J=8 Hz, 1H),4.80{bs, I H} 393384 fm, 1H)L 3.40-326 (m, 2H), 3194 J=

JH), 3.02-2.98 (m, 2H), 282 {5, 6H), L1 {d, J= 6.8 Hz, 3H), HPLC-MS: Expected: 284
(MUY Found: 284,

j{¥165] VANOXO08 (V-(2-{imdolin- L-yhpropyDpyrrolidine- L-sulfonamide)

q
c-5~N_ |

i
Ry T -
P 6 D
i TR AR

NH, HNm SN
;\N" EtsN, CH.Ch i
Hig UANOX008
{0166] LANOXS08 was aynthesized as per the procedure described for compound

VANOXO001L. 7.14-707 (m, 2H), 6.70 {1, JJ= 8 Hz, 1H), 6,51 {d, J= & He, 1H), 4.79-4.74 (m,
THY, 387 {sextet, = 7 Hz, TH), 3302325 (m, 6H), 322318 (m, 2H), 314 (. = 8 Hz,
PH), 3.62-2:97 {my, 2H), L.97-1.9] {m, 4H), L1L{d = 6.4 He, 3H) HPLO-MS: Expected:
310 (MH); Found: 310,

{0167} UANOXO019 (V-(2~(indolin-1-yhpropy D-4-methylpiperazine- -carboxamde)
0]
cl )J\ ’\t /\1

UANOX019

Lo 1
N



WO 2018/009854 PCT/US2017/041179

{0168} VANOX819 was'synthesized as perthe procedure described for compound
VANOX081. 'H NMR (400 MHz, C}L}Ci;} & 7.09-7.04 {m, 2H), 6.65 (L. J=8& He, 1H), 6,51
{d, JJ=8Hz, IH), 3.80-3 81 {m, 1H), 3.58-352 (ddd, /=20, 12, 8 Hz, 1H), 3.36-3.19 (m,

THI, 3.00-2.96 {m, 2 H) 23401 J = 5 He, 4H3 239 (5, 3H, L1244, J=8 He, 3H) HPLES
MS: Expected: 304 {(M 4+ 2); Found: 3.

{0169} UANOXO019 (V-(2-{indolin-1-yhpropyhmorpholine-4-sulfonanude)
VAR
m Cl— Ics) NP fﬂ\”\* N
2 g 9
/\“w” e E1sN, CHyCly v /N\}\mijN“éSi)"‘N\m»jQ
fiia UANOX010
{8178 LANOX®10 was aynthesized as per the procedure described for compound

UANOXO01, "H NMR (400 MHz, CDCEH)Y 8§ 712 (d, 7= 8§ Hz, 1H), 7.00 (¢ J= & Hz, 1H),
671 {1, /=8 Hz, TH), 6,51 {d. /=8 Hz, 1H), 478 (t,./ = 8 Hz, TH), 3.91 - 383 (m, 1H),
3T780.0=8 Hz, 4H), 338335 {my, 2H), 323 - 320 {m, 6H), 302288 (m, 24D, 1 12447

=& Hz, 3H). HPLC-MS: Expeoted: 326 (M), Found: 326 and Uxpected: 348 (M7 + Na);
Found: 348,

{8171 VANOXO26 ¢ N—{}{inﬁﬂiin»} whpropyDpyrrodidine-1-carboxamide}
B Q m
NN |
N N\.\ ) NHZ N‘*“-’
Pt EtsN, CHCly
Tty umoxaze
{72 VANOXO28 was synthestred as per the procedure described for compound

UANOXO81, 'HONMR (400 MHz, CDCL 8 7.10-7.0% (m, 2H), 6.66 (1,7 = 8 Ha, TH), 6.53
(d,J =8 Ha, TH), 4.56 (bs, 1H), 3.92-3.84 (m, 1H), 3.62-3.56 (ddd, 7= 20, 12, 8 Hz, {H),
3.42-33% {m 3HY), 3.27-3.19 {my, SHD, 3.062-2.97 (m, 2 H), LRI B3 (my 4D, 114 (4, S =8
Haz, 3H). HPLO-MS: Expected: 274 (MH ), Found: 274,

{01734 UANOXO0Y (N2-(ndolin-1-vDpropyDpiperidine-1-sulfonamide)

0
]
~ o Y

Ry , -
W s CD
N A é) I

S E6N, CH,CH SN )
y sN, CH,Ch )\/ i

i, UANOX009
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{0174 VANQOXO89 was synthesized as perthe procedure described for compound
VANOXO01. "H NMR (400 MHz, CDCLY & 7.12-7.07 (m, 2H), 6.71 (. J=& Hz, 1H), 6.52

td, =8 Hz, IHLA 75 QL =8 Hz, 1H), 391382 (m, THD), 3.40-3.26 {(m, 2H), 3.21-3.16(;m,
SHY. 307298 {m, 2H), 1.69-1.62 (m, 4H), 1.61-1.53 (m, 2H), 1.11 (d,J = 6.8 Hz, 3H).
HPLO-MS: Expected: 324 (MH ), Found: 324,

{8175] VANOXO33 (M- 2-{indolin-1-yDpropyl)-2-(pyridin-4-y{)thiazole-4-
carboxanude)

1 HOBT-hydrate, DMF

St
3 N -
Ry W = A 5 /(—:“‘\N
(L HO{E ¥ DR YaY
@) b Mo N

N
NH 2 e N £ XN
)\/ """""""""" ‘ )\\/ R
iii; 2) HBTU, diisopropylanine UANOX033
{8176} In a round bottomed flask equipped with a magnetie stiv bar and 8 nitrogen

ilet, & minture of 2-(indolin-1-vhpropan-T-mmine () (0. 15 g, .80 mmod), 2-(pyvridin-4-
whithigzoic-d-carboxylic acid (0. 149 ¢ 072 munol) and HOBT-hydrate (L1 g .72 mmel) 18
6l DMF were added. To the above solation, HBTU (.27 g, 0.72 mumol) and
diisopropylanune {028 mL, 1.60 mmol} were also added. The mixture wags stirred at room
temperaiiwe-for 16 b To the reaction mixtuwre; agueows satirated K00 solution was added
and then extracted with CH Tl The combined organic lavers were then washed with water,
hrine, dried over Na;SQy, and concentrated. The crude was purified by colunm
chromatography with (42 % MeOH in CH,Cl:, The compound was farther purified by HPLC
to give 20 mg (9 %) of the pure and desired compound. 'H NMR (400 MHz, CDCHIS 8T
(d, /=6 Hz, 2H), 8.22 (s, IH), 7.71 {(d, /= 6 Hz, ZH}, 7.68 ths NH), 711 {d, J=7 Hz, 1H),
7.07 (t.J=7 Hz, 1H), 6.66 (t,J=7 Hz, 1H), 6.56 {d, ./ =7 Hz, 1H), 4.06-3.97 {re, 1H), 3.79
(ddd, J= 138, 7.0, 3.3 Hz, TH), 362 331 (o 3HL 304 (1, /=9 He 2H), 1.24(d, /= 9 Hy,
3IH) HPLO-MS: Expected: 365 (MH"Y: Found: 365,
o177 UANOXU34 (M-(2-(Gndolin- L -yDpropyD-4-methoxybenzencsulfonamide)

O

CI—ISIOO
Soli AANY's
N

- Fy 0 /;"'""'"'\
NH, SN S Vo
Et;N, CH,Cl, P D=/
5
i, UANOX034
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{0178} VANQOXE34 was'synthesized as perthe procedure described for compound
VANOXO01. "H NMR (400 MHz, CDCL)Y § 782 (d,J =& Hz, 2H), 7.00-7.04 m, 2H), 7.01

{d. J=8Hz, 2H), 669 ({, J=% Hz, 1H), 631 {d, /=8 Hg, 1H), 4.94-4.91 {m, 1H}, 392 (s,
3H, 373304 6m; THY 3.20-3 1 (e, 2HD, 3.06-2.96 (m, 2HD), 294284 (my, 2HD, L0 {dJ =
3 Hz, 3H). HPLC-MB: Expected: 347 (MH): Found: 347,

{6179] PANOXO3IS (d-fluors-N-(2-{indolin-1-yDpropy Dberzenesalfonamide)
et )t
E’\\\\\rﬂ\ 8 A wi;ﬁ" "f:\{‘\\‘.‘“’ﬂ\
:}’}L Nx’ u\\ l;,'j- N} f Q ’:;; “““ N
NH, > 84N
I~ EtsN, GHCl /\«N?N ?}_\wx}—F
fH UANOX03S
{1180} UANOXOIS was synthesized as per the procedure deserthed for compound
UANOX081. 'H NMR (400 MHz, ODCLY 8 7.93-7.80 {ro, 2H 722 (4= 8 He, 2H, 708

{d, /=8 He, TH), 705 (/=8 He, TH}, 671 {1,/ =S Ha 1H)L 632 (d, J=8 Hz, 1H), 498
{d, /=8 He, THY, 3.75-3.66 (nn, 1), 3.23-3.13 (i, 2H), 3.08-2.86 (m, 4H), 103 (dJ=8 Hz,
3H). HPLC-MS: Expected: 335 (MH"); Found: 335, The racomic mixture was separated by
preparatory chival HPLC,

{0181 Frantiomer AcTH NMR (400 MHz, CDCHY S 792-7.89 (m, 2H)L 721 (. =8
He, 2H, 700¢d, J=8 He, THL 707 (L Jo=B He THD), 669 (1, J= 8 He 1H), 6320, J=8
He, TH), $.07 ths, 1TH), 3.74-3.66 (ny, 1FD, 3212313 (m, 2H), 309285 (m, 4HD), 1.4 (dJ=
R He, 3H). HPLO-MS; Expected: 335 0MH ), Found: 335,

{8182] Frantiomer B H NMR (400 MHz, CDCL) 8 7.92-7.89 (m, 2H), 7.21 (. F =8
Hz, 2H), 749 (4. J=8Hz, 1H)L 707 {1 /=8 Hz_, THL 8689 (L J= 8 He, 1HL 832{d, J=
Hz, THy, 587 (b, TH), 3.74-3.66 (m, 1H), 3.21-3.13 (m, 2H), 3.09-2.85 (m, 4H), .04 (d J =
§ Hz, 3H). HRLO-MS: Expected: 335 (MH™Y; Found: 335

{1183} UANOX037 (d-hydrogy-N-(2-{indolin-1-yDpropy Dpiperazine- Taulfonamide)

LN > HN-S-N N
F ' EtN, CHaCly /}wf 5N
Wy UANOX037
{06062] LANOXS37 was synthesized as per the procedure described for compound

DANOXO0L "H NMR (400 MHz CDCE) 8 7.11-7.07 (m, 2H), 6.70 (t. J= & Hz, 1H), 6,51
(3.0 = 8 Ha, THD, 514 (bs, THD, 3.92-3.84 (m, 1H), 3.74 tbs, 4H), 3.40-3.34 {m. 2H), 3.19 (1,
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8 He, 2HD, 2,99 @, = 8 He, 2H), 2,75 (bs, 4H), 2.49 (bs, 3H), 1.11 (d, J = 6.8 Hz, 3H).
HPLC-MS: Expected: 339 (MH): Found: 339

{1184} UANOXE49 (V-2 indohn-1-yDpropyl)-4-

{nifluoromethoxy fhenzenesulfonamide)

0 I,
a b STTN
\,,m ol !E{““‘<\ {ff[! QCF, .
\’/
M

M, . N S/ 2
“w” : £N, CHyC /ILJ?’N“(% N OCF 2
ﬁ’a UANOX049
{185] UANOXE49 was synthesized as por the procedure-deseribed for HANGXB01.
THNMR (400 MHz, CDCLY 8 793 ¢d, J = 12 Hz, 2H), 7.354d, J= 8 He, 2H), 7.08(d, J= 8

He, 1H), 704 (. =8 Hz, IH), 6700 J= 8 Hz, 1H), 630{d, /=8 He, 1H), 317 (dd. /=
&4, 23 He, 1H L3366 0m, THD), 333313 On, 2H), 3.00-3.80 {m, 2H), 2.87-2.84 (m,
2HY, 105 (4, /= 6.8 Hz, 3H). HPLO-MS: Bxpected: 401 (MH); Found: 401,

{0186] LANOX 848 (N-{2-(indolin-1-yvDpropyi)-4-

{triffuoromethyhbenzencsulfonamide)

Ct— 2 T —CF;
\ 5
i \_ 7

SN N
SN
L NH, > RN
P EtN, DH.Cl, hy fj N\ CFs
fil, d ,
UANDXD48

{0187 {80834 DANOX048 was synthesized as per the procedure deserbed
for DANOX001. 'H NMR (400 MHz, Chloroform-d} § .01 (d, /= 7.6 Hz, 2H), 778 (d, J =
§.2Hz 2H), TO8{d, /=83 Hz 1HL 7 (1, /=71 Hz, [H), 6.70(t, /= 7.8 Hz, 1H), 6.28

(d, J= 7.9 Hz, TH), S32-526¢m, 1H), 377 ~3.64 (ny, 1H), 329 - 277 (my 6H), 1LOS {(d I =
6.7 Hz, 3H). HPLU-MS: Expected: 385 (MH'}; Found: 385
{0188] VANOXOSS (V-{2-{indolin-T-yUpropyl)-2-pheaylithiazole-4-carboxamide}

Y N
RS
S Vi A N
Y Co O
)\/ N2 Et;N, CH,Cly )\JN\‘{\/

iy

UANOXOSS
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{0189 VANQOXO55 was'synthesized as perthe procedure described for PANOXOG.
HONMR (400 MHEz, CDOLY S & 10 (s, THY, 7.90-7.87 (my, 2H), 771 (s, NH), 74-7.44 (m,
3H), 712-7.06 {m, ZH), 667 (0 /=8 He, 1H), 6.57{d, /=8 Hz, 1H}, 401 {dp,. /=94, 66
He, THY, 3 378 {ddd, J= 137, 7.0, S.6 He, 1H), 359339 {m, 3H), 3.04 (¢, J=8 He, 2H),
3.03{d, J = & Hz, 3H). HPLC-MS: Expected: 364 (MHY; Found: 364.

{6190} UANOXGO073 (4-fluoro-N-(2-{indelin- 1 -y Dpropy Dbenzenesalfonamide)

S o '\\\ S,
! i NI E\ /j‘*« N> (!3 A\
f_.} g - E%N, CHQC;‘E )‘ e ——% \.':'r::'_‘f}‘CN

iy UANOXO73
{8191] UANOXE73 was synthesized as per the procedure deserthed for HANOXE0L
HONMR (400 MMz, Chloroform-d § 7.9% ¢d,.7= 8.7 Hz, 1H), 7.80 (d,J= 8.7 Hz, 1H), 7.11
~ T00 (. ZH), 6.72 €0/ = 7.8 He, 1H), 6.30(d, J= 7.9 Hz, 1H), 5.15 (d, /= 6.9 Hz, 1H),
3RO 332 ¢, THDL 33T - 303 (o, 2H), 313 - 3.00 (m, 2H), 2.98 —2.83 (m, 2H), 1.06 (d,.J
= 6.7 Hz, 3H)L HPLO-MS: Expected: 342 (ME); Found: 342,
{6192 TANOXE36 (N-(2-(indolin-1-vDpropyi-2-{4-
{trifluoromethyiphenyljthiazole-4-carboxamide)
Cl
o N
| | d l
N .

y AN v N
and EtzN, CHyCly Pand T‘g

ity

rﬁ% {M SW‘“C Fa N N ‘ -8 ;f§>f" CF3
. e H X4

%

UANOX056

{01934 VANOXO56 was synthesized a6 per the procedure described for HANOX001,
'H NMR (400 MHz, CDCl) 0 8.53 (s, 1H), 834 ¢d, J= 8 Hy, 2H), 06 (d. J= 12 Hz, ZH +
INH), 748{(d, J= & Hz, 1H), 744 (0. J= R Hz, 1HL 703 {1, /=8 Hz, 1H}, 692 {d, J=§& Hx,
TH), 4.40-4.34 (m, TR, 18-4.12 (o, 1H), 3.93-3.75 (i, 3H), 3.39 (. 7= § Hz, 2H), 1.59
(d,.7= § He, 3. HPLO-MS: Bxpected: 432 (MH): Found: 432,

{0194] HANOX85 (V-(2-(indolin-1-ylipropyD)-2-(4-{methoxy)phenyljthiazole-4-

carboxamide)
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N s [T y-OMe
“ ‘\’> ?{ ) SN .‘A_{?
R X ﬁ AN

s ~

; O

LANCX054

UANOXSS was synthesized as per the procedure described for UANQX00L,

HENMR (400 MHz, CDCLY S BO2 (s, TH), 782 (d, J= § He, 2H), 771 (6, NH), 7.11{d, J=
8 Hz, 1H), 7.09 (t, J= & Hz, 1H), 6.96 (d, /= 8 Hz, 2H), 6.66 (t, /=8 Hz, 1H), 6.57(d, /=8
Hz, 1H), 4.03-3.97 Gm, 1H), 3.80 {5, 3H), 3.81-3.74 {ny, 1H), 3.98-3.39 (m, 3H). 3.04 (¢ J=8
Hz, 2H), 1.23 (d, /= 8 Hz, 3H} HPLC-MS: Expected: 394 (MH); Found: 394,

{0196]

sulfonamide)

LANOX 869 (N-(2-(indolin- Lylipropyi -2 J-dihvdrobenzolbif 1 4 ldioxine-6-

w"“\\ -
0 £
7N
Pt Et,N, CHCly
fily

{0197
YHENMR (400 MHz, Chloroform-d) 8 742 (d, J =

UANOXGED

LANOX 869 was synthesized as per the procedure described for UANOX801,
ZHe IH), 737Td, J=

8.5, 2.2 Hz, 1Hy,

TA3-TO2{m, 2H), 698 (d,.J=8 7 Hz, IH), 669 {1, J= 74, 09 He, 1H), 634 (d, /=

7 2H), 489 (d,J= 8.8 Hz, 1H, N, 4.41 ~

4 20¢m, 4H), 3.76 —3.66(m, 11, 3.21-3.10

(i, THL 206 (1d. = 8.4, 4.4 Hz, 1H), 2.99 {ddd. /= 12.7, 10.5, 2.4 Hz, 1H), 2.95—2.89 (m,
ZH), 104, /= 6.7 Hz, 3H). HPLC-MS: Espected: 375 (MH): Found: 375.

{6198]
{\f"- \\}
o R J—
i B )Mf
P Ci—S —O)
Cry NS
SN \H,
)\/ EtsN, CH,Cl,
iy

VANOXO7TL (V(I-iindolin-lsylipropy-d-phenoxyhenzenesulfonamide)

CQ i

HN S—\J}MD

UANOXOT1
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{0199 VANQOXE7TY was'synthesized as perthe procedure described for PANOXOG.
H NMR (400 MHz, Chloroforme-d) & 7.84 {d, J =89 Hz, 2H), 7.45 (dd, /= 8.5, 7.5 Hz, 2H),
TR -T2 {m, YH), 713 - 700 (m, 6H), 870 (5, /= T4 Hz, 1H), 633 (d. /=79 Hg, IH),
487 {d,.J= 9.6 He, ITH.NANL 380 - 351 (o, THY 324 - 312 (m, 2H), 307 (d, J= 8.6, 40
He, 1TH), 3.00 {diF= 12,6, 104, TH, 298~ 283 (m, 2H), 1.05{d, J= 67 Hz 3H). HPLC-
MR Experted: 409 (MH™ ) Found: 409,

{8200} VANOX078 (V- 2-Gndoline by Upropy--{ 5 -(rifluoromethypyridine2-

yhoxyibenzenesulfonamide}

UANGXDTO

jaze1 VANOXGTE was synthesized as per the procedore desoribed for TANOGXO8BL
THNMR (400 MHz, Chioroform-d) § €47 (dt, J= 26,09 Hz, TH), 801 (ddd, /= 8.6, 2.5,
0.6 Hz, 1H), 7.95 (d, J = 8.6 Hz, 7H), 7.33 (d, / = 9.0 Hz, 2H), 7.15 (dp, /= §.6, 0.6 Hz, 1K),
709(d,J=7.1Hz, 1H), 7.04 (t, J= 7.7 Hz, TH), 671 {dd. J=T74 08 He, 1. 637 (d.J =
79 Hz, 1H), 5.02(d, J=9.7 Hz, 1H, NH), 3.72 {dt,/ = 1 1.1, 6.8 Hz, 1H), 333 - 3,14 (m,
FHD), 114 = 300 (on, JH), 288 - 287 fm, 2H), 10640, = 6.7 Hz, 3H) HPLO-MS:
Expected: 478 (MH ) Foand: 478,

{282} UANOXE72 (3 4-diffuoro-N-{2-(indolin- Lyl propyDbenzenesulfonannde)
(_F
O e
Bl
N e Sl \-— -~
CD AW 0
. r - & O ,,,,, ¢
L R i aaat
) h%wNHQ ] \ HN“%“{\ e
A E’(;}N, CHQQ;;__: /,-*M {E’) N
il UANOX072
{0203 UANOXO7T2 was symhes;i;:ed as per the pmceﬁum described for HANOX01,

TH NMR (400 MHz, Chioroform-d} § 7,73 (ddd, /=93, 72, 2.2 Hz, 1HYL 7.70-7.63 (m,
TH), 733{ddd, J= 96,86, 73 Hz, THDL, 702 ~7.02 {(m, 2HL 671 (L =74 He, 1H), 6.35
(d, J=7.9 Hz, 1H). 5.07(d. /=98 Hz, 1H, NH), 3.73 (dt, /= 11.0, 6.8 Hz, 1H), 3.28 - 3.14
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fm, 2H), 310 (d, J= &7, 4.1 He, 13D, 3.02 (idd, J=12.6, 104, 2.4 He, 1H), 2.96 - 2.89 {m,
2H), 1.06{d, J= &7 Hz, 3H). HPLO-MS: Expected: 353 (MH Y, Found: 353,

{0204 TANOXO83 (N-(N N-dicthylaminosulfonyl)-2-(indohn-1-y1)-2-
methylpropane-F-anune)

9
—§-N
R N ¢ 6y e
| S
Cry C o -
= NH2 .y ‘N w”m /
3“{;" EtsN, CH,Cly BN g N\ “““
iy, Coe
UANOXO083
{0205] UANONO83 was synthesized as per the provedure deseribed for HANOXB01.

'H NMR (408 MHz, Chloroforme-¢3 8 6.69 (d, J = 7.5 Hz, {HL 661 {0 /=81 He, 1H), 645
=~ 602 {m, 2H), 425 (4, = 6.4 He, 1HY, 300 0,7 = 8.6 Hz, 2H), 2.93 - 2.74 {m, 6H), 249 {4,
J= 83 Ha, 2H), 6.95 (s, 6H), 078 {1,/ = 7.1 Hz, 6H). HPLC-MS: Expected: 326 (MH");
Found: 326,
{8206] LHANOX084 (N-{2-(indolin-1-y1)-2-methylpropy!)-4-

{rifluoromethyDbenzencsulfonamide)

G
A »::z-—{sé%@»—-m )
Ly ° ﬁ“
# \N>4/NH2 T TN |- S """ CFs
e EtaN, CH,Cl
Ty
UANOX084
{8207} UANOXO84 was synthesized as per the procedure described for UANOX001.

HONMR (400 MHz, Chloroform-) § 7.81 (d, /= 8.3 Hz, 2H), 7.62 {d, J= 8.4 Hz, 2H), 6.95
(d, =71 Hz, 1H), 663 {1,.J= 7.7 He, 1H), 6,36 (d, /=77 Hz, 1H}, 606 (d, J=T79 He,
TH), 5.02 (t,/ = S.4 He, 1H), 324 (¢ 7= 83 Hz, 2H), 112 (d. J= 5.4 Ha, 2H} 276 (1, =
8.3 He, 2H), 119 (s, 6H) HPLC-MS: Expected: 399 (MH);, Found: 399,

{8268} TANOXO8S (V- 2-Gndolin- Ll 2-methylpropy h-4-

phenoxybereenosulionamide)

64



WO 2018/009854 PCT/US2017/041179

2 /=
Ci—§—{ —OPh
® STy
\‘\?’"} N NH2 """"""""""""""""""""""""""""""""" - &GIJ\N‘ N g == oPh
)4/ Et;N, CH,Cl, ;\w RN A

UANOXD8S

{9209] PANOXU8S was synthesized as per the procedwe described for UANOX06L,
THONMR (400 MHz, Chlovoforned) § 798 (d, J= 8.9 Hz, 2H). 7.67 (. /= 7.9 Hz, 2H), 7.52
— 743 (m, TH), 7.33(d, J=7.8 Hz, 2H), 7.29 (d, J= 7.0 Hz, 1H), 7.24 (d, J = 8.9 Hz, 2H),
7.06 (t,J=7.7 Hz, 1H), 6.89 (1, /= 7.3 Hz, 1H). 6.51 (d.J=8.0 Hz, 1H), 5.20 (t, /= 5.6 Hz,
VH), 359 (1 J= 8.3 Hz, TH). 344 (d, ./ = 5.6 Hz, 2H), 3.11 (t, /= 8.3 Hz, 2H), 1.53 (s, 6H).
HPLC-MS: Expected: 423 (MH}; Found: 423

{8210] PANOXEBS (d-flooro-N-(2-{indolin-1-y1)-2-
methyipropylibenzengsulfonanude)

T "\w )
CS—( ) F

B.f 2 ) ’k\\\rﬂ
ey > o -
s NH, TN yn-§ F
‘)4“/ Et:N, CHCly K\J 5 A M-’f
i
e UANOX08S

{0211 TANOXB86 was synthesized as per the procedure deseribed for HANOXS01.
Y ONMR (400 MHz, Chlotoform-o) 8 7.88-7.81 (m, 2H), 718 (1d, 7= 8.6, 2.6 Hz, 2H), 7.0¢
(L J=TO0Hz THLOR8 {1, /=79 Hy, 1H), 660 (td J= 74 22 Hy 1H)L 624 (dd, 7= 8.1,
23z, ) 5026, THL 337 0d, F= 83, 2.5 Hz, 2HY, 3.224dd, F= 5.6, 2.6 Hz, 2H), 2.90
(4, = 8.0 He, 2H), 131 {3, 64, HPLC-MS: Expeoted: 349 (MH); Found: 348,

{8212 VANOX887 (3 4-diffavrn-N«(2-(indohin-1-y1)-2-

methyipropyiibenzencsulfonmmde)

/'F
Q AN
A 5 F N
| D 0 7 B F
i Y — NP Q==
S /

UANOXOBY
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{0213 VANQOXI87 was'synthesized as per the procodurs: described for PANGXA01.
HONMR (400 MHEz, Cliloroformed) & 7.69 (¢ J= 9.2 Hz, 1H), 767 - 758 (m, 1H), 731 (g,
=80 Hz, IH), 713{d. /=72 He, 1H), 6.86 (d, /= T8 He, IR 6.73{, J=73 He, IH),
630{d, J=80 Ha, 1ID, 513 (5, 1H)L 341 (6, S =83 Hz, 2H3, 327 {d, J = 5.4 Hz, 2H), 2.93
{t, =82 Hz, 2H), 135 (5, 6H) LOMS: Expected (M+HY 367 (M+H} " and 389 (M+Nay';
Found: 367 and 389,

{0214] VANOX888 (V-(2-Gndolin-l-yli-2-methylpropyl-4-((8-

{mifluoromethyipynidin-2-vDoxyibenzenesulfonanide;

R C!-—%M}—Q N ’f/’—ﬁ

D : D o O

s N . T
NH, TN B SN
)4\/ EtzN, CHoOl )vfj N ('83 . °
iy, o

UANOXDES

{2158] VANOXO8S was svithesized as per the procedure described for UANOXS81,
HNMR {406 MHz, Chloroforned) 8 842 {s, 1H), 7.94 (dd, J=§.5, 2.6 Hz, 1H), 7.81 (d. J =
8.9 Hz, IH), 7.26 ~ 7.20 (m, 2H), 7.08 (d, J= 8.1 Hz, 1H), 7.02(d, J= 7.9 Hz, 1H), 6.81 (1, J
=77 He, IR, 661 (£, J=73 Hz, 1H), 623{d,J=R.0Hz, 1H), 4.94 (t,/=5.8 Hz, 1H), 3.32
(4, S84 He 2HY, 3200d, = 3.5 Hx, 2H), 234 (1, J= 84 Ha 2H), 1.26:(G, oMY LOMS:
Expected: 492 (MH™):; Found: 492.
{02186} VANOXORY (V-2 indolin-1-yD)-2-methvlpropyl-4-
moethoxybenzenesulfonsmide)
" S
Ci“%*“\{“}

LY ‘- . D
)2

NH, ~

HN—
EtsN, CH,Cl, )V/ i \ /OMe

UANOX089

i,
{8217 VANOX889 was synthesized as per the procedure deseribed for BANOXG61,
"H NMR {400 MHz, Chlovoformed} § 7.774d,.7 = 107 Hz, 2H), 7104d. I =73 He, 1H),

6.99(d, /=72 Hz, 2H), 6.82 (t, /= 8.0 Hz, 1H), 6.69 (t, J=7.8 Hz, 1H), 6.26 (d,/=7.9 Hz,

66



WO 2018/009854 PCT/US2017/041179

TH), 4.93 (L= 5.5 He, TH), 3.94 (s, 3H), 3.39 (1, /= 8.7 Hz, 2H), 321 (d.J= 7.1 Hz, 2H),
291 {1, /= 83 Hz, 2H), 1.33 (s, 6H). LOMS: Expected: 361 (MH"); Found: 361,
[0218] TANOX890 (V-(2-{indolin-1-yh-2-methypropy)-4-

@riftporomethoxybenzenesulfonanide)

O
i

i CE*‘*’% X

| D O ﬂy%{‘”\‘}
Z N NHy gy ?_J I “--“3-'\\}—-
)'/\/ Et;N, CHoCly }\Cﬁw RN 0%k
iy ‘
UANOX090
{0219} LANOXO99 was synthesized as per the procedure described for UANOXO81,

‘HONMR (400 MHz, Chlorofornd) § 7.84 {d, 7= §.5 Hz, 2H), 7.30 (d, /= 8.3 Hz, 2H), 7.06
(d,J=7.1 Ha, 1), 6.75 (4,4 = 7.8 Hz, 1H), 6.67 (¢, J= 7.3 Hz, 1H), 6.20 (d, .7 = 8.0 Hz,
VD), .09 (s, THD, 335 (L= 8.3 Ha, 2H), 3.22 (0, 7= S.4 Hz, 2H), 2,87 (.= 8.3 Hz, 2H),
1,29 (5, 6H). LOMS: Bupected: 415 (M+H) and 437 (MNa): Found: 415 and 437,

Scheme 4

{02244 Svuthesis of ferrbutyl S-bromimadaling-T~carboxylate (ivy To g round

bottomed flask cquipped with & mitrogen inlet and 3 magnetic stic bar, a solution of 5-
bromoeindoline €3 ¢, 25.24 monoly in 200 ml MeOH was added. To theabove solution,
KOs (4.2 g, 30.89 mamol) was added and then the reaction was stirred for 30 nun followed
by addition of boc anhydride (7.0 g, 3207 vuol). The mixture was then stirved at room
temperature for 72 hry then dihuted with water (300 mL). The aqueous mixture was extracted

with CHCE (100 sl x 3). The combined organie lavers were dried over anhydrous NapSO,,
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concentratedto obiain 7.23 goforude. The crude was purified by colunw chroniatography.
The desired compound was eluted with 10-20 % EsOAc in hexanes vielding 565 g (78 %y of
the desired product. "H NMR (400 MHz, CDCly 6 728 (bs, 3H), 400 (1. /=8 Hz, 2H), 3.10
£, Ju= 8 He, 20D, 1.58 (s, ¥H).

{221} Synthesis of ferébatvl 5+ 3-methoxyphenyDindoline-Tecarboxylate (v Ina
round bottomed flask equipped with a magnetic stiv bar and a nitrogen indet, a solution of tt-
butyl S-bromoindobine-1-carboxylate (1.2 g, 4.04 numol) and (R-ncthoxyphenyhboronic acid
{0.73 g, 4.80 mmol), NaxUO: (0.852 g, 8.04 mmol) and PAPFha) (0,464 ¢, 040 mmol) in 24
mb of DMEFHLO {1 D were added, The reaction mixture was heated at 90" C for I8 hr. The
reaction nixfure was then cooled to room temperature and 80 mk of waier was added. The
agueous was then extracted with CHCh (S8l x 4), dried over NaySQy, concentrated to
yield 2.53 ghlack oif. The eruade product was then purified by column chromatography with
120 % EiOAc in hoxanes (o give 0.846 g (64 %) of the destred compound as a white solid.
"B NMR (400 MHz, Chioroforme-d) § 7.44 — 7,38 (m, 3H}, 7.35 (1, I =79 Hz, 1H), 717
{ddd J=77, 17 VOHz )L 711 {dd, J=2.4, 1. 7THz, 1H}, 688 {ddd, } =82, 2.6, 09 Hz,

TED, 4.07 (0 J = & Hz, 25, 3.89 (s, 380, 3.17 (7= & Hz, 26, 161 (s, 9H).
{6222] Syuthesis of 3-(3-methoxyphenyDindoline (vi): In a round bottomed flask

methoxyphenyindolime- -carboxylate (11846 g, 2.6 nunol) in 40 ml CHCl was added. To
the above solution, 11 mb CHCOOH was added and the mixture was stirved at room
tenperature for overnight. The reaction was monttored hy TLC. After completion of the
reaction, sobventwas removed: The residue was dissolved novater-and then, saturated
aqueous NapyCOy solution was added to adjust pH = 11 The aqueoas laver was then extracted
with CHaCh (38 md. x 3) The combined orgardce layers were coticentrated and then deied i
vaeue to give (.60 me (100 %) of the desired product. 'H NMR {400 MHz, CDCL:) § 7.40
{bs, 1H), 7.32 {quartet, J = 8 Bz, 2H), 715 (dd, J= 3 He, 2 He, Jeo= 08 He, 1H ), 7.10-
709 {m, 1H), 668 (dd, J= B Hz, 26 Ha oo = 08 Hz, 1TH ), 662 (4 /=8 He, THY 389 (s,
IHY, 3.65 (6.0 = 8 Bz, 2H), 5,13 {1,/ = § Hz, 2H).

{0223} Syuthesis of 2-(5--methoxyphenyiindolin-Lvlipropanannde {vity: Toa
round bottomed flask equipped with a nitrogen nlet and a reflox condenser, a solation of -
{3~methoxyphenylhndoline (829 mg, 3.68 mumol) in 7 sl DMF was added. To the above
solution, ¥,00: (1,39 g 101 momol) was added and the reaction mixture was stivred for 30
min. Potassium iodide {70 mg, 842 mmol) and 2-bromopropionamide (616 mg, 1.71 mmod)
were then added 1o the mixture and then heated at 1109 C or 2 . The reaction was vooled o
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room temperatas-and then diduted veith 40 mb water, The aqucous mixture was-extracied
wath OHCE 20 mb x 33, The combined organic layers were dried over anhydrous Na,SQy
antd coneentrated to yield brown oil s crude. The crude was purified with 70 %% EtQAc in

1o light brown otl as the desived product, 'H
NMR (400 MHz, CDCLIS 7.39 (bs, 1), 7342731 {m, 3H), 713 {ddd, J= 7.6, 1.6, 0.9 Hz,
TH 3, 7.08-7.07 {m, 1H), 6,84 (ddd, J= 8.2, 28, 08 He, 1H), .55 (d, J= 8§ Hz, 1H} 4.062
{guartet, S = 8 He, TH), 3.87 (g, 3H), 3,56 (quartet, J= 8 Hz, TH), 3.50 {quartet, J= 8 Hz,
TH), 3.00 (0. /=8 Hz, 2H), 1.47¢d, J= § Hz, 3H)

{82244 Syathesis of 2-(5-CG-methoxyphenyinndolin- Toylpropan- -amine (vilty 2-(5-

hexanes as chuent to wive 124 ¢ (94 )y of th

{3-Methoxyphenyhindolin-1-yDpropanamide (6.83 nuned, 2.024 ¢) disselved in 1M
BHTHF {20 mbL} was added to a round bottomed flask equipped with a mitrogen ndot and a
refhey condenser, The reaction mixture was heated atreflux for 24 b The reaction wowmtored
by TLC. After the complotion of reaction, the rmixtare was allowed to cool to room
temperature and then quenched slowly with MeOH. The solution was concentrated, dissolved
i Me(GH, and agan concentrated. The resulting ail was diluted with ether and extracied
twive with 1 N HCL The agueous was treated with 2.5 N NaOH o adjust the pH > and
extracted with ehforoform. The combined chloroform extracty were dried over NSOy and
concentrated o provide yellow mi as erude. The crude was cohumn chrownatographed with

5 % MeOH i CH:Cl:. The combingd fractions contaming the desired produet were
concentrated and then dried 2 vacus vielding 820 mg (43 %) of the product. 'H NMR (400
MHz, CDELI & T35 - 7.29 (o, 3H), 703 (dd, J =8 Hz, 2 Hz e = 0.8 Ha, 1HY, 7.00-7.08
fon P 684 (dd,  J= 8 He 36 He Juenw= 12 Hz, TH YL 655 (4, =R Hae, 1HD), 388 (s,
3H), 3.75-3.66 {m, 1H), 3.48-3.36 (m, 2H), 3.06 (1. J= 8 He, TH), 2.94-2.78 (m, 2H}, 112 {d,
J=8 Hz, 3H).

{8225} VANOXO036 (M2(5-(3-methoxyphenyljindolin- 1-yDpropyt)-N, V-diethyl-1-

= Q@ 7
[ l Cl~S~N b
R L og o9
,I\,,./ ,,__L‘Nl'} ) \\é*f-}\.w H' g}
)

sulfonamide}

EtyN, CHaCE: e
‘»-w-‘/ NH2 : : ;LMHN %‘\ N
s O
viii
UANOXO036
{6226} LANOX 836 was synthesized as per the procedwre desonbed for DANQOXE61.

UHONMR (400 MEz, CDCLY 8 7.35-7.33 (m, 3H), 714 (d.J = § Hz, ), 7.08 {6, J = 2.4 Hg,
69
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THY, 6.84 (dd, J=7 Hz, 2.4 He, 1H), 6.536 (&, J= 8 He, 11D, 4.60 {(bs, 1H), 3.96-3.87 (m,
THY, 3.88{s, 3H), 3.45-3.30 Gm, 2H), 3.33 (quartet, J= 6.8 Hz, 4H), 3.18-3.11 {m, 2H}, 3.08-
304 (m, 2H), 123 (/=8 Hz 6H), 115 (d, J= 6.8 He, 3H). HPLO-MS: Expecied: 418
(MH} Found 418,

{227 UANOX0254 (A5 3«methoxyphenylindolin- I-yDpropyl)-4-

methylpiperazing-sulfonamide)

f}?\ %} ,.t" s =
r ﬂ\ | CE-N N
: S N
0

!} N Et3N, CH,Cly /W! %,“N’N\

Fda N—

viit o\
UANOX0254

{82281 UANOXUI54 was synthesized as per the provedwre described for

UANOXD0L. H NMR (468 MHz, CDChL) 8 7.36-7.32 (i, 2H), 730 (bs, 1 J4dd, J=

He, 2 ¥z, o= 08 He, 1H), 7009708 (m, 1HL 6.82¢dd, J= T Hz, 24 He, | H)_, 38t =
R He PH), 3.88 (5, 3H), 3.44-332 (m, 2HL 329 (¢, /= S Hz, 4HL 322 (¢ J= 68 Hz 2H),
3.08-3.04 (m, 2H), 280 (1, J=8 Hz, 4H), 2.358 (s, 3H), 118 (d, /= 8 Ha, 3H) HPLO-MS:
Expected: 443 (MH"); Found: 445,

0]
Br , MN  N-Boc
X)Lwn R M"“\ Y ; oc
©\/> [i\ .t’;]\ ’} """""""""""""""""""""""
N EtsN, CH,Cl, N N\N“ Br  KyCOs CHaCly
overnight (}/j i
X=Cl,Br n=1or2
ix
ixg; n=1
iXp; N =2
PEN JBoc P
& \*5’”"‘> (!MNS CFCO0H i Ry \ /‘ww
':”L‘\-. 3 B iasanaasaae: o
R ] %
MNW’ CHLCly N\)
S n
X Xi
Xg; n=1 Xig; n=1
Xp; n =2 Xip; n =2
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Scheme S

{8229 Synthesis of 2-browo- L -{mdolin-1-vlethan-1-one (mtermediate ix,)
I
. LB
- . Br ~ l oy
wf" ) [\ N
N EtaN, CH2Cly Br
H ) St
overnight of:’
X,

{9230] To g round bottorned Hask equipped with a nitvogen inlet and a magnetic stir

bar, 4 sohution of indoline (1.07 g 8.9 nuwol, 1 mb) i Hhmk CH Ol was added. To the
above solution; EGN Q.80 ¢, 124 mmolyand 2-bromoacety romde {LE g, 0.78 ml B9
mmol) were subsequently added. The mixture was stivved at room tempeoature for overnight,
The mixture was they concenteated. The restdue was washed with water and then with EeQ,
dried &1 vocuo yielding 2.12 ¢ (99%) of the desived product. 'H NMR (400 MHz, CDCL3 8
B0, J= 8 Hz, 1H), 727 {d, /=8 He, 1H), 7189 (guarter, J = S He, TH), 709, J= S He,
Foe = L2 Hz, THYL 4250, J=8 He, 2H), 4. 18 (s, 2H), 323 (1 J =8 He, ZH). HPLCMS:
Expected: 364 (M43 Fournd: 364

{8231} Syuthesis of 3-bromoe- b-{indolin-1-vDpropan-1-one (intermediate 1k}
O
[/\\f\ c;s”n‘v’\ﬁr (\\r\)
S ﬁf ELN, CHCla “ N)\/\ B
overnight g
iXy
{0232} A solution of indoling (1.07 ¢ 8.9 mmol, 1 mL) in 10 mL CH;Cl, was added

10 @ round bottoin flask equipped with a mirogen inlet and a magbetie stiv bar. To the gbove
solution, BN (0,90 ¢, 124 mmoly and J-nomopropanoyl chlonde (1.53 &, 0.9 ml B®
mumol) were subsequently added. The mixture was stivred at room fenperature for overnight.
The mixture was then concentrated fo give 2.92 g of erude product. The residue was washed
with water and then washed with i, dried i vacuo viclding 2.4 (10 %) of crude which
was used in the next step as it is. "H NMR (400 MHz, CDCH)Y 8 813 (d, J= & Hz, 1K), 7.28
(/=8 He, 1H) 718 (. /=8 He, 1H), 7.04 (¢, /=8 Hz, 1H), 416 4,./=8He, 2H), 3.74 {1,
J=8He, 2H), 332 {4 /= & Hz, IH), 315{,./ = R Hez, 2H} HPLO-MS: Expected: 254
{MH); Found: 254

7T
{
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{0233 Svnthesis of fersbutel 4-C-(ndslin-1-31)-2 -oxoethypiperazine- -

carboxyiate {imtermediate X,

SN g Bos:
e HN  N-Boc i j\/\ P
% ", BV
T P

- = N
N : N
Br  KCOs, CHaOl P
!}‘ o 2 3 2 O/’
Q- X
1Xg &
{8234} {n a round bottomed Hlask equipped with a mitrogen inlet and a magnetic stir

bar, the solution of 2-brome-1<{indolin-t-yDethan-t-one (0.2 g, 0.83 maol} in 5 mL CHCL
was added. To the above solution, KoCO:{(0.29 g, 2,10 nuvol) and rere-bunyl piparazine-1-
cavhoxylate (031 g, 1.67 nunol) were added. The nuxture was stirred at room temperature for
overnight and then washed with water {15 mL}. The agucous laver was then extracted with
CHUL (10 mal, x 3). The combingd organic kayers were concentrated and the crude was
purified using colunm clromatography. The desived prodact was cluted with 2 % MeOH in
CHLCH to vield 176 mg (61 %0) of the desired product. YHONMR (400 MHz, CDCL)Y 8 824 (4,
Jm R Hp TH), 7232719 (m, 2H), 704 & F= 8 He, THY 4464, J= 8 He, 2H), 380, /=8
Expected: 346 (MH ) Found: 346,

8235 Synthests of rere-banyl $-03-(indolin~-I-y1-3-oxepropyDipinerazime-1-

carboxyiate (intormediate xu}

; 7N
SR HN  N-Boc < «**B
“\ - /-} \“’”“"} & -
TN e TRaton ol o~ N} N
S F alebiy, gl P N
o ¢ . Boo
Xy Xp
{8236] Compowrnd 5, was synthestzed as per the procedure described for compound

Xy, T NMR (400 MHz, CDCl) 5 8.24 (4, 7= § Hz, 1H), 7.24-7.20 (m, 2H), 7.04 (1, /=8
Hz, TH). 4,00 (. J= 8 Hz, 2H). 3.47 {t, /= 8 Hz, 4H), .24 (. J= § Hz, 2H). 288 (£, /= §
Ha, 2H), 267 (/= 8 Ha, ZH), 2.50 (¢, = 8 Hz, 4H), 161 (s, 94, HPLO-MS: Bxpected:
360 (MH'): Found: 360,

{8237 Synthesis of {-(ndeolin~1-v}F-2-{mperazin--yDothan-1-one (intermediate xiy)
72
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N
e
G
XQ Xia
{0238] i a round bottomed Hask equipped with a nitrogen inlet and a magnetic soir

bar, a solution of 3-bromo~ I~{indohin~1-yDpropan~1~one (1.1 g, 4.58 nunol) in 35 ml CHCL
wag added. To the above solution, KO0 (1,56 g, 11.30 mmol) and rer-buty! piperazing-1~
carboxylate (1.70 g, 9.16 munol) were added. The mintwe was stirred at room temperature for
avernight and then dissobved i1 33 mb water, The aqueous layer was then extracted with
CHLCL 25 mb x 3). The combined organie lavers were concentrated to vield 1.36 g of crude.
The erude was puntfied by colunm chromatography and the desired product was eluted with
2% MeOH tn CHCh to visld 146 2 (92 %) of the desired product, 'H NMR (400 MHz,
CDCE) 3 835 (d, J= 8 Hz, 1H), 7.24-7.21 (m, 2H), 7.06 ../ = § Hz, 1H), 4.19{1, /= & Hz,
TH) 352 (L J= 8 Hz, 4H), 330(s, 2H), 3.23 (/= § Hz, 2H), 2.59 ¢t/ = § Hz, 4H),
HPLC-MS: Expected: 246 (MUY Found: 246,

{6239 Synthesis of Indolio-1-y1-3-{piperazin-{-yDpropan-t-one (ntermediate xi)

(/{\*’ S ) CF CQOH \f?

)\J ~ N/““\ Come, N N”\“‘\

- A-poc O L NH
X Xib
{61240] A solation of tert-batyl 4-(3-(mdolin- -y H-3-oxopropyDpiperazine- |-

carboxyiate (1.2 g 3.34 mmol) in 50 mbL CHCY was added 1o a round bottomed flask
equipped with a mitrogen inlet and aoagnetic stiv bar. To the sbove solution 12 mi,
CF.CO0H was added and the nuxtre was'stirred at coony tompevatire for overmght. The
mixture was then adjusted to pH 11 with saturated aqueous NaxCO; soln, and the lavers wers
then separated, The agueous laver was then extracted with CHyCly (40 mib x 33 The
consbined orgamic lavers were concentrated to vield 0.78 g (96 %) of the desired prodoct, 'H
NMR (400 MHz, Chloroforn-d) 8 8264(d, J= 82 He 1), 7.22 (1, /= 79 Hz, 2H}, 7142

696 {m, 1D, 421 (L =85 He 2H), 3.23 {1, /= 8.5 Hz, 2H), 3.02 - 2.93 (m, 4H), 2.66-2 58
{m, 4HD), 1.86-1.75 {m, 4H). HPLC-MS: Bxpected: 260 (MH ™y, Found: 260,

{8241} TTANOX 828 (4-{2-(indolin-Lyl}-2-oxoethyD-N N-dimethylpiperazine- 1~

sulfonamide)
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Y R
}\JN“ 1N, CH,Cly )\/N\/

i, UANOX028
{82421 ANOXS28 was synthesized as per the procedure deseribed for UANDOXQ61.
'HONMR (300 MHz, CDCL) 8 821 {d. = § Hz, TH), 7.20-7.17 {ny, 2H), 7.04 (. /= § Hz,
LA (L J=8Hz, 2H), 333 (. J= 8 Hz, 4H), 3.29 {s, IH), 320 (1. F=8 Hz, JH), 2.83 {5,
6HD), 2.68 (4, J= B He, 4H). HPLO-MS: Bxpected: 333 (MH ), Found: 333
{243] VANOX02S (V N-diethyl-4-{2-(indolin-1-y1)-2-oxoethyl jpiperazine-1-

sulfonamide)

Xiy LANOXO25

{244 UANOXO2S was synthesized gs per the procedure deseribed for UANOXB01,
THONMR (400 MHz, CDCLY 8 821 (d. J= 8 Hz, 1H), 721717 (o, 2H), 7.03 (1, /= 8 Hz,
YHG, 433 ¢, = 8 He 2H), 3.30-3.25 (m, TOHY, 320 (1 J= 8 He, 2H), 2.68 {1, J = & He, 4H),
16 {t 7= 7 He, 6H), HPLO-MS: Expected; 381 (MHY; Found: 381,
{8245] TANOX®26 (1 -(ndohin- -y D-2-(d-{ morpholinosulfonyhipiperazin- L-yiyethan-
Feone)

0
o — 3 ;\aw)

Ci~8~N D

Cly ¢y ——. ULy (37

"~ N §
VA EtaN, CHaCly }w”
& @

X, UANOX026

{1246] PANOXG26 was synthesized as per the procedore desarthed for TANOXG61.
THONMR (400 MHz, CDCI) 8 8.24 (dJ= 8 Hz, TH), 7.24-7.21 {m, 2H), 7.06 {1,/ =8 Hz,
THY, 414 (6 =8 Hz, 2H), 375 (.= 5 Hz, 4H), 339 (1. /=5 He 4H), 334 {5, 2H), 3.26 (¢,
R He $HY 324 (5 = 8 He, 2H),, 2273 (1 J = 8 He, 4H). HPLO-MS: Expecied: 398
(MH"); Found: 395.
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{0247] HANOXO27 (I -{indohin-1-yD-2-(4-(piperidin-b-yisulfonyDipperanin-1-
vhsthan-1-one)
o
[0 - %8 N\)
1 7 \S/
Ci—§-N Y \ i

P "'\\@ :

@\? Y o = . Ly ()°

= N N\) }\/N\/
p Et;N, CH,Cl, S

)

Xi UANOX027
{0248 VANOX827 was synthesized as per the procedure described for HANOXBGL.

Y NMR (400 MHz, CDCL) §8.23 (d..7= 8 Ha, 1H), 7222718 {m, 2H), 7.04 (1, J = 8 Hz,
TH), 403 (1, J = 8 Ha, 2H), 3.34-3.30 (m, 6H), 3.25-3.19 {m, 6H), 2.60 (1, J = & Hz, 4H),
1.65-1.60 (m, 4H), 1.58-1.53 (s, 2H). HPLC-MS: Expected: 393 (MH'): Found: 393,
[0245] UANOX®8192 (1-(indofin- I-y)-2-(4-(pyrimidin-2-ylpiperazin-1-yljethan-1-

one)
N\ N N 7 \
HN N~ ) Q

V4 e, SN
N Ry

R ~,
Ly
& N Br
P

N
KgCOy, CH,CI P
S allg, LU Q)"
UANGX182
X,
{8256} {rs 3 round bottomed flask equipped with a mitrogen inlet and a magnetic siir

bar, the sohution of 2-brome- 1 (indolin-b-yDethan-T-one (0.2 g, 0.83 nunol) in § wl CHCL
was added. To the above solution, KyCO: {0.29 g, 2.10 pimol) and 3-{piperazin-i-
yhpyrimidine (1027 g, 1.64 numel) were also added. The mixtare was stivred at voom
temperatwre for overnmight and then washed with 15 sl water, The aqueous faver was then
gxfracted with OHUL 10 nad. 2 3). The combined orgamie layers were concentrated (o give
crude product. The crude was porified using column clwomatography with 2 % MeOH in
CHC torvield 128 myg (45 %0) of the desived product. The fraction obtained was further
purificd using sane condition to give 106 mg of the pure and desired product, 'H NMR (406
MHz CDCLYS B33¢d, J=4 Hz, 2H), 827(d. J=8 Hz, 1H), 735721 Gm, 3H), 705 (1, /=
AHz LHD), 650 J=4 He, 1HD, 42187 =4 Hz, 2HL 392 (L F = 8 Hz, 4H), 333 (5, 2H},
324 (t, J= 8 Hz, 2H), 2.71 (¢, J= § Hz, 4H), HPLO-MS: Expeeted: 324 (MH™); Found: 324,
{0251 VANOX832 (4-(3-{indolin-1-y1)-3-oxopropy-N, M-dimethylpiperazine-1-

sulfonamide)

-
LF
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-,
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N
.y Ci—$-N .
N A ” O
)\/\N\\/NH EtzN, CH,Cl, M \\/N\S\N\/

W
© UANOX032

b

Xip,
{0252} VANOXO32 was synthesized as per the procedwwre deseribed for UANOX001.
HNMR (200 MEz, CDCL) 8 822 4d, 7= § Hz, 1H), 7.23-7.19 {m, 2H), 7.04 (£, J=§ Hz,
PHY, 409 (L J=8Hz, 2H), 330 (1, J= S He, 4H), 333 (1, J=8 Hz, 2H). 290 {t, J=8 Hz,
JHD, 2.86 (5, 6H), 2,68 (1.8 =5 He, IH), 2.60 (1. 4= 5 Hz, 4H). HPLO-MS: Bxpected: 367
(MH}, Found: 387,

{8283 VANOX829 (N N-diethyl-4-(3«(indolin-1-y1)-3-oxopropyl)piperazine-1-
sulfonamide)
AR U-—%—N\W I \E’>
} a Nﬁ EtsN, CHoOl, dﬁ:%»/\ " Nedl
. il & 1
© «i UANOXD28 ~
&

{8254 TANOXS29 was synthesized as per the provedige deseribed for UANOXE01.

YHONMR (400 MHz, CDCL)Y 8 823 {d, J= & Hz, 1H), 7.21-7.19 (m 2H), 7.04 (¢, J = § He,
VHY, 4.09 (1, /= 8 Ha, 2H), 3.29 (quartet, /= 8 Hz, 4H), 335321 (m, 6H), 2.89 (1, ./ = § He,
ZH 265 {8, Jo= S He, ZH, 260 (d, 7= 8 Hz, 4H), 1210 J= 8 Hi, 6H) HPLO-MS:
Expected: 393 (MH"), Found: 395,

{0158 LANOX838 (1 -(indolin~1-y1)3~(4-{morpholinosulfonyhipiperazin-1 -
yhpropan-1-one)
mmgmdﬂb .
Pt - i3
e \\ 1t S [ \,L/>
{ ,:L / L m—— Q """"""""""" > E\\..:f; N Pac
i N — Y p AN % : P
:,/.-}\"P““"f N\\“ P Eth, CHECQ D//‘,?\"'“* \m“/"N 3 - '\‘
~ ‘/’ *
N xis vanoxase O O
b.
{#256] VANOXS30 was synthesized as per the provedire described for UANOXQ8L,

' NMR (400 MHz, CDCL) § 8.23 {d, J= § Hz, 1H), 7.24-7.20 (o, 2H), 7.08 (1, J = § Hz,
VY, 180 = 8 Ha, ZHD, 3.76-3.74 (m, 4HD), 333 {17 = 8 He, 4H), 3.27-3.22 (m, 65), 2.1
(. J = & He, 21, 266 (¢, J =8 Ha, 2H), 2.61 (1, J =5 Hz, 45), HPLC-MS: Expected: 405
{MH): Found: 409,
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{0257 HANOXS31 (-(indolin-1-yD-3-{4-(piperidin-1-ylsulfonylipiperanin-1-
vhpropan-1-ong)
T ™
Ci—5-N N
R LY TR, 1 N
O > ,,,,,,,,,,,,,,,,,,,,, 0 ,,,,,,,,,,,,,,,,,,,,, - kr;ﬁj\ Nf e, i
SN 2 ) . NV P
/f:h“f;‘.x\a—N\ NH EtkN, C}‘ESC& df“ &“JJN»‘?:“‘N/R“\
ki, \
“ % UANOX02] O S~
b

{258 UANOXO31 was synthesized a8 per the procedure descrbed for LANOXO0L.

UHNMR (400 MHz, CDCL) 8 823 {d, J=§ Hz, 1H), 7.24-7.20 (m, 2H), 7.04 (t, /= 8 Hz,
THp, .10 (5 o= S He ZH), 3.30 (1, J= S He 4H), 3.26-3.22 (m, 6H), 2.91 (t, /=8 Hz, 2H),
267, F= 8 He, 2H), 261 (t, J=5 Ha, 4H), 1.67-1.56 (m, 6H). HPLO-MS: Expected: 407
{MH"); Found: 407,

{0259 TANOX822 (1-{indobin-1-yD-3-(4-(pyrimidin-2-yDpipevazin- -y Dpropan-1-

one}

e ; ,"&‘“‘\ . LS
e LOS VNS
\\J;’ ‘-».N A N....if' - s

i . T\ N
) W - )N,» N ,me}

i Y - ,
o K,COs. CH,Cla o N g‘i,\
1, UANOX©22
{260 VANOXH22 was synthesized as per the provedure described for comapound

50, 'H NMR (400 MHz, CDCL 8 8.324d, /=4 Bz, 2H), 824 (d, /=S He, 1H), 7.257.21
(o, 2H 708 (40 = 8 Hz, 1H), 6,49 (1, =4 Hz, TH), 410 (1J =8 Hz, 2H), 387 (1. /=8
Hz, 4H), 322 (1= & Hz, 28), 2.00 ¢, J = & Hz, 2H), 270 (. J= & Hz, 2H), 2.60 (1, /= §
Hz, 4H), HPLC-MS: Expected; 338 (MH") and 339 (M + 2); Found: 338 and 339.

{6261] VANOX023 (2-(cyclobeptylamino)-1-(indolin-1-ylethan-1-one)
HRN\[/"“‘\
\9
/"\7‘\‘ J,f /"’C"\« ,,»\
oy Oy,
¥ Br z Ny O
o HLON V2R ?
}\ C 3C 0}‘ \\\,\"‘/“‘}
%, UANOX023
4262} A solation of vyclohepianaming {(1.87 mmol, 022 g, 024 mly in 4 b of

CHRUN was added to a round bottomed flask equipped with a nitrogen indet and a magnetic
stir bar. To the gbove sohution, 2-bromeo-1-(indolin- 1~ jethan-1-one (015 g, 0.624 nunol) n

2 mb CH:ON was added dropwise. The mixture was stirred at room temperatare for

77
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overnight and then concontrated to give orude product. The product was purified using
column chromatography with 2-5 % MeOH s CH:CL solvent to vield 110 mg {63 % of the
desired product. The vompound was re-purified using the same method above to give 68 mg
{40 %5) of the pure compound as indicated by HPLC. 'H NMR (400 Mz, CDCL) 8 8.344d, J
w8 He, 1TH), 7.23-7.19 oy, 2H), 702 (¢, J= 8 Be, TH), 404 (1, J= 8 He, 2H), 382 {5, 2H),

324 (1,0 8 Hz, 28, 2,70 (septet, 4 He, TH), 1.94-1.86 (m, ZH), L74-1.67 (m, 2 1), 162~

{0263} VANOXD24 (3-{cycloheptylanuno I (indolin- -yDpropan-L-one)
ey WYY Ay Y
lvff‘j““w Ny [E\;\ N P

A8 N
O%\i CHLON O"MH
iy UANOX024
{0254] LANOX824 was synthesized as per the procedure deseribed for conpound

UANOXO023, 'H NMR (400 Mz, CDCHYS B.10{d, J= & He, 1H), 7.23-7.19 (m, 2H), 7.08
(= 8 Hz, 1H)Y, 408 {1,./=8 Hz, 2H), 341 (1, =& Hz, 2H), 3.36-3.31 {m, 1H}, 3.30
{quartet, J = 4 Hz, TH), 3.20 (L 8 Hz, 2H), 2.32-2.25 (m, 2H), 1.97-1.96 (m, 2 H), L.89-1.81
{m, IH), Lod-1.61 (m, 4 H), 1.59-1 48 {m, 3H) HPLO-MS: Expected: 228 (M +2); Found:
228 and 339.

Br< :
@ No2 @/\*} sopano [ _J D
SN TN
N
H

K2CO3, Pdg(dba)3, DMF oy EtOH
7 7
1400 C, MW, 20 min ) L
u.,"‘;::“ o
\
N

02 NHZ
Xii xiii
Schame 6
{3265] Syuthesis of 1-(d-nitrophenyinndoling (i A oucrowave vial was charged

with the 4-bromonitrobenzene (2,16 ¢, 10.69 mmol), ndohine (1.28 g, 10.70 nunol), and
Pd{dba): (.05 numal, 83 myg), KaCO: (42.69 mumol, 5.9 p) and DMF (3 mb), The mixture
was heated at 140 7C for 30 min-at medivm power in a hiotage mtiator. The reaction mixtare
was poured mto 1o water and the aqueous was extracted with CHCl (x 33 The combined
organic lavers were dried over Na: 80, filtered, rotary evaporated and then dried i vaauo,

The orude was loadedonto a flash sifica gel colunm which was eloted with hexame-Et0Ae

78



WO 2018/009854 PCT/US2017/041179

{4:1) to give 2.27 ¢ (R& %0) of the purified product as orange red solid. 'H NMR (400 MHz,
CDCR) 6824 (d, J=8 He, 2H), 7.37(d, /= S Hz, 1H), 7.30-7.28 (m, 2H), 724 (d =& Hz,
2HY, 606 {t J= T4 He, TH), 4.10 (1. J=8 Hz, 3H), 3.24 (1, /= § Hz, 2H).

{1266] Synthesis of 4-{indolin~1-yDaniline {(xiii} The sohution of 1+{4-
uitvophenyvilindolme (1,43 g, 944 vuwwol} n 15 mb EtOH wag added to 3 vound bottomed
flask cquipped with a nitrogen inlet and a magnetic stir bar. To the above solution,
SnCl2H0 (3358 ¢, 14,85 mmol) was added and then the mixture was stisred at 70°C
overnight. To the mixiure was added 4 N NaOH and the aqueous was exiracted with EtOAc
{x 3}. The combined organic layers were dried over mubydrous Na: SO, coneentrated and
then dried fr vacug vielding brownish orange il as enude. The crude was colmon
chromatographed with 2¢ % EtOAc in Hexanes vielding 630 myg (30 %) of the pure and
desired compouand as parple solid. 'HONMR (400 MHz, CDCI)Y 8 716 (4, J= 8 Hz, 1H),
TA2(d, F= & Hz, 2H), 7.05 (¢ F= & Hz, 1H), 6.824d, J= & Hz, 1H), 6.76-6.69 (m, 3H}, 3.99-

{8267 VANOX838 (N-N N-dicthylasunosulfonyh-d~{indobin~ L~y Danihine}
’Q‘\, =N,
e ~ U
D Ci§~N ~FTON
i (N !
' N @:‘X

/™) n
SN, CH-Cl Q N

)
o

<

s,

{

o

S N X s
N N-S
L NHp el
xii}
UANDXO3S

{0268} VANOXO3S was synthesized as per the procedure described for UANQXO0T.
Y NMR (400 MHz, CDCLY S 7.20-7.18 {ne, SH), 7.10-7.09 (m, 2H), 6.30-6.76 (m, 1H), 3.95
{t,J= 8 Ha, 2H), 330 ¢, J=7 He, 2H), 316 (1, J=8 He, 2H), 113 (0 J=7 He, 2H). HPLC-
MS: Expected: 345 (MH ™) Found: 348,
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xviii 100 % .
xix
{269 Synthesis of feri-butvl 4-02-bromoethyDpipsrazine--carboxylate (xvii)
{0278} In a round bottom flask equupped with Ny inlet, @ magnetic stiv bar and an

addition farmel, M-Boc-d-(2-hydroxyethyl) piperazine {xvi} (1 g, 434 numol), PPh (1.23 g,
4.7 vomol) CHaCL (1 mL) was added. To the above mixtwre, a solution of carbon
teirabromide (1,58 ¢, 4.7 mmol) in 10 mL of CH:Ch was added dropwise over 2hat 0° (.
The mixture was stivved at room tempeorature for 20 b The organie phase was evapowied to
obtamn an oil that was punified by flash clevomatography (ethyl acctate/bexanes 2/8) to afford
the desired produet as an oily compound that slenwvly m}ssiaﬁxzed ot storage {132, vicld
100%), "H NMR (400 MHz, Chloroforme-d) § 3.51 ~ 3,30 (m, 6H), 2.82 ~ 2.67 {m, 2H), 2.50
~2.33 {m, 4H}, 143 {5, 8H). Synthesized according 1o the procedure veported inJ Med.
Chem, 2004, 47, 3, 7112719 and POT Int. Appl., 2013064919, 10 May 2013,

{0271 Svnthesis of sert-butyl 4-(2-(ndolin- TylhethvDpiperazine--carboxylate
{xviii)
{8272 fito a round bostomed flask equipped with a mitrogen inlet and a roflux

condenss, the solution of Indoling (.35 g, 4.63 mmeol, .52 mbs i Sl DMEF was added. To
the above solution, Ko (125 g 9.04 mimol) was added and then the mixtare was stivved
for 30 nun. To the above mixture, ferr-butyl 4-(3-bromocthy Dpiperazine-1 ~cathoxylate (1.38
g, 4.60 mmol, 1 eq) were then added to the mixtare. The mixtare was then heated at 110°C
or 2 b The mixters was then dilued with DEwater, extracted with CHClz (x3). The
combined organic layers were dried over NapSO, anhydrous, concentrated and then dried i
vacue vielding 17 g of erude. The oily crude was column chromatographed with 38-70 %
EtOAc in Hexanes to give 1.3 g (87 %) of the pure and desired compound. 'H NMR (40
MHz, Chloroforne-d) 5 7.14 - 5,96 (m, 2H), 6.64 (d, J= 82 Hz, 1H), 6.46 (d, /= 7.6 Hz,
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LY, 343 (6 J = 4.9 He, 41), 3.38 (5, J= 83 He, 2H), 322 (4, /= 8.3 Mz, 2HL 294 {1 J= 6.6
Ha, 2HY 260 (1, J = 7.0 Hz, 2H). 246 (¢, J= 5.0 Hz, 4H), 1.44 (s, 9H), HPLC-MS: Bxpected:

+2)7; Found: 333,

{1273} Synthesis of 1-{2-{piperazin-1-vijethyhindoline (xix)
{274 fnte a round bottonted Hask equipped with awitrpgen inlet and 3 magnetic stiy

bar, the solution of rert-bunyl 4-{ 2-{indolin- -y ethyDpiperazine- carbonylate (1 3 g, 382
aunal) i 60 ml CHCL was added. To the above solution 17 mb of CFAC00H wis added
and the nuxture was stirved at room temperature for overnight. The reaction was monitored
with TLC, The mixtare was rolary evaporated, dissobved in water and then basthied to pH 1
with sat aqueous Nap{UOs soln, powred mio a separatory firmel and the layers were separated.
The agqueous laver was then extracted with CHoCl (33}, The combined organic layers were
concentrated using rotary evaporator and then dried 5 vaono vielding 930 mg {100 %) of the
degived product. 'H NMR (48 MHz, Chloroform-d) § 7.06-7.02 {(m, 2H), 6 62 (. J =74 Hz,
THY, 647(d, J=80Hz, 1H), 338 Q. /=83 Hz, IH}, 3.22 (1, J= 7.8 He, 2H), 3.00 - 2.83
{m, 6H), 2,58 (t, J= 7.1 Hz, TH), 2.55 - 2.43 (m, 4H). HPLO-MS: Expected: 232 (MH)Y ™,
Found: 232,

{0275] TANOX 862 (1-(2-(4-({d-(rifluoromethoxy phenyDsudfony Dpiperazin- 1+
yhethyl indoline)

0 - \\/O{:Ff,
Ci—S Q QCF4 /
"ﬁ\\-@r O, A=
SORe .
Nm/ EtN, CH.Cly . ( \)
, ~o=T N N
\\/"
xix
UANOX062
{9276 Into g 25-mL round bottomed flask equipped with a nitrogen mict and a

magnetic stir bar, 1534 mg (0.67 sunol) of 1~{2-{piperazin-1-vlcthyDindoling, 210 mg {0.81
manol) of 4{rifluoromethosybenzenesulfonvl-chleride, 0.1 b {1 36 nmunol} of
riethyiamine and § mib of CHACh were added. The wixtore was stivved vigoronsly at room
temperature for 18 b To the mixture, DB water was added and then the mixtire weas
transferred into & separatory funnel and the lavers were separated. The aqueous laver was
then extracted with CHCly (13}, The combined organic extracts were dried over anlvdrous
NSO, the drving agens was removed by filiration and the filtrate was concentrated by
rotary evaporation. The residue was further drted dv voene to give hght vellow ol as erude.

{1
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The crade was then ponificd by prep TLCO with 60 9% ethvl scetate wn hexanes fo give 183 mg
{61 %} of the pure and desived product as white solid, 'H NMR (400 MHz, Chiorofurm-d) 8
TR, /=90 Hz, 2H), 741737 (m, 2H), 7.12 - 7.00 {m, 2H), 6.66 (1d. J= 7.5, LU Hg,
THY, 645 (d,J= 7.8 He, 1H}, 336 ¢¢ J= 8 He, 2H), 31940 F= &8 He, 2H), 3104, J= 8 He,
4H), 297 (1, J= 8 He, 2H), 2.71 < 2,60 (m, oH ) HPLO-MS: Expected: 456 (MH} 7, Found:
436 and 454

{6277} PANOX863 (Synthesis of N N-disthyl-4-{2-(ndolin- -y Dethy Dipiperazine-1-
sulfonamide)
R
- ca—{s:—mj\ (J,
= ’,;-\ —rs 0y e O r N*
L ¢y ° ~ o
NN ) g Y /‘“N e
Y ‘__,N“J Eth, CHECEE L \N
o N J
xix
DANOQX063
{8278 VANOX863 was svuthesized as per the procedure deseribed for UANOXS62,

"HNMR (400 MHz, Chlovofornd) 8 7.10-7.06 {m, 2H), 6.67 (td, J=7.5, L0 He, 11, 6.50
{d J=T 6 He THY 3420 J= 84 He 2H) 330 (g, J= 7.0 He, 4H), 3.27 - 322 {m, 6H},

2990 = 83 He, 2R, 2664, =83 Hy, 28, 263 2538 (o dH), 1211 T=T1 Hy
SHY HPLO-MS: Bxpected: 367 (MH}Y' ‘; Found: 367,
{1279} VANOXO64 (1-(2-{4-((4-fluorophenviiselfonyDipiperazin- yvhethyDindoline}

1]
Qi""% \ F
Q3

EQ‘“\(\ 2 " AN " Oug
Z N N D (“‘N ©

. EtsN, CH,Cly

N\ /f“\g

ézf\
L

A "
xix
LANOX06S
{0284] TANOX 864 was synthesized as per the procedre described for UANOXE62.

Y NMR (400 MEz, Chioroform-d) 8 7.80 (dd, J= 9.0, 5.1 Hz, 3H), 724 (dd, /= 90,83
Haz, 2H), 7.10 — 7.02 {n 2H), 6.66 (6d, = 7.4, 1.0 He, 1H), 645 (d, /= 7.8 Hz, 1H), 336 (¢
Je= 4 He, 2H), 3,19 (6 J= 8.4 Ha, 2H), 312 - 3.06 (i, 4H), 296 (1, /= 8.3 Hz, 2H), 270 -
2.60 (m, 8H). HPLC-MS: Expected: 390 {(MH}Y"; Found: 390,

{6281} HANQOX866 (Synthesis of 1-{2-{4-(benzold}{ 1, 3]dioxol-3-

visubfonyDpiperazive L ~yhethyiindoline)

]
i
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Xix
UANOX066
{1282] VANOXO66 was synthesized as per the provedure desertbed for HANOX862.

YHNMR (400 MHz, Chloroform-d) 8 7.11 - 7.04 (m, 2H), 6.67 (1d, J= 7.3, 1O Hz, 1H), 6.51
(d,J=7.4Hz, 1H).3.42 (t, J= 8.4 Hz, 2H), 3.31 — 3.26 (m, 6H), 3.23 (q,./= 7.1 Hz, 4H),

299 (t, J=8.4 Hz, 2H), 2.66 {t. /=84 Hz, 2H), 2.60 —2.53 (m, 4H), 1.15(t,./=7.1 Hz,
6H). HPLC-MS: Expected: 331{MH) ": Found: 331
{0283 TANOXB67 (Svnthesis of {2-{4-(2-tlnorohenzyvlpiperazin-1-

yvhethyDindoline)

O F
N

O ~
'/:J:: (‘NH F Es%,,\ "MN/M‘;‘LJ B

] \ - ,"{"
Na{OAC};;BH AQQH - I,z;;’.‘NN} 1 j
: CHyCh LT
Xix 6 %
R UANOXO6T
{1284 by a4 round bottomed flask equapped with a nitrogen inlet and 8 magnetic stiy

bar, 2-fluorobenzaldeliyde (83 myg, (167 mamol), 1-(2-(piperazin- lyvliethytindoline {154 mg,
.67 mmoly and UHRCOk (5 mbY were added. To the gbove nuxture AcOH (38 1L, 0.67
nenod) was sdded. The reaction was stirred for | hour at room termperature. To the mixiwe
Na{QAC)BH (426 mg, 2.01 nunol) was added in portiony aver a period of 2 howrs. The
reaction puxture was alowed o stir overmight at room temperatore. The reaction mixture was
poured into H,O and the aqueous was exttacted with CHCL (33} The organue layer was
dried over NaySQ;, filiered and then rotary evaporated. The erude was purified by
preparatory TLO with 10 9% MeOH in CHCh to give 208 my of the desired product. The
product was repurified using same condition as above to give 81 mg (36 %) of the pure and
desired compound as amber color gl YHENMER (400 Mz, Cliloroform-d) 8 739 (1d, 7= 7.5,
LRy (R, 730 725 oy, T 243 06d, F o 7.5, L2 -z, 1M 710 7.02 o, 3HD, 667 {td,
d=T74 1O Hz, 1HYL 630, J=01 He, 1H), 3.69¢d, /=13 Hz, 2H}, 340 (1.7 =83 He,
JHY, 329 {0 S=83 He, 2H), 298 ¢ =83 He, 2H), 273 (1, J = 8.3 Hz, 4H), 2.67-2.58 {m,
dH), 212,06 {m, TH) HPLO-MS: BExpected: 340 (MH) 7; Found: 340.
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{8285 The NADPH-oxidase (Nox) enzymes are an evelutionarily conserved gene
family that that is most consistently linked o host defense mechanisms, including lung
fibrosis {Bernard K eraf, dwrtoxidanss & redox signoding 20; 2838-2853, 2014; Thanmickal
VI, Zhou Y, Gaggar &, and Duncan SR, Fibrosis: ultimate and proximate causes. The
Jowrnal of efinical investigarion 124; 46734677 20143, The role of Noxd in injury-induced
tfibrosis was evaluated using o nuwine wodel of ung injury, In this annmal model, ntra~
racheal instillation of the chemotherapeutic agent, bleomyein, induces epithehum fnjury
that feads 10 peak fibrosis 2-3 weeks post-injury (Hecker Loer o, NADPH oxidase-4
mediates myoftbroblast activation and fibrogenic responses 10 ung mjury. Nature piedicine
150 FO77-10R1, 2008 Izbicky G ef ol Time cowrse of bleomycin-induced hung fibrosis,
Bternationad jowraal of experimengal pathologe 83 111119, 2002} Noxd is induced in a
time-dependent manner, wcreasing fromy day 7 up to day 28, supporting a temporal
relaticuship between Noxd expression, myefibroblast activation, and fibrosis following lung
mgury (Nogwre medicine 13 1077-1081, 2009}, In contrast, the Nox2 isoform (predominantly
expressed it phavoevtic cells} increases on day 7 (poak inflammatory phaseyand rehans to
bascline levels at later tme-points when inflanimatory sesponses subside (Naawre medicine
L5 1O77-1081, 2009},

Nowd s upresulated in the lunes of hbuman IPF patients

Among the seven members of the Nox family, Noxd has now been mmplicated in a vanety of
fibrotic discases, including the Hver (Aoyamea T er of . Hepatodogy S6 2316-2327 2012;
Bettaich A et ol | Gastroenterology 149 468-480 o4 14, 2015, Sancho P et ol PloSone T
48285, AN, skin (Spadoni T et ol Artforitiy & rhewmatology 67: 1611-1622 2015},
kidney {Barnes JL e af | Kidney international 79 944-956, 201 1; Sedeck M el ol , American
Jowrnad of plnstology Renal plnsiology 298 F1348-1338, 2010), beart (Ago T erf ol dging 2
Hi12-1016, 2010; Kwroda Jer ¢, Proceedings of the Nationad deadepy of Sciences of the
Enired States of Amerioa 107, TA565-1558740, 201800, and bung (Griffuh B of ok, dntioxidans
& redax stpaling Vi 23082516, 2000; Haveison C e al., Nat Rev Drvag Diseov 8 773-773,
2008 Hecker L erad | Scence renddotonal wedicine 6 2310247, 2004, Narwe wmadicine 15
TO77-1081, 2009}, It has been demonstrated that Noxd s upregulated in g myofibroblasts
of uman IPF patients (Amara N ef ¢, Thorax 63 733-738, 2010; Science translational
medicine 6 23112247, 2014),

{0286} Therapeutic targeting of Nowd inhibits the development of fibrosis and results

in a reversal of extablishedipersistent fibrosis i nucs.
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{02871 While 1t has boen shown that genetic targeting of Noxd mneliorates the
development of injury-induced fuag fibrosis in voung mice (Mudure medicine 15 [77-1081,
20091 1t has also been demonstrated that genctic knockdown of Noxd (via infra-tracheal
debivery of Noxd-niRNA to the hangs of byured mice} tn an mvimal model of porsistent hang
fibrosis Jed to a reversal of estabhished fibrosis (Science fransfaionad medicine 623 1ra247,
20143, It was later validated by similar findings using mice with gonetic deletion of Noxd
{Camescechi S er ol | Antioxid Redoy Signal 15 607-619, 20113, Overall, these studies
demonstrate a enitical role for Nox4 in mediating tung fibrosis. Since the mitial discovery that
Noad mediates hung tissue fibrosiy (Notwre Medicine, 2008), Noxd bas been ingplicated in
fibrotic discase of various organ svstems (Hver, shin, kidney, and cardiac) Noxd is now
considered to be among the most pronusing therapeatic targets for fibrotie disease (Var Rey
Deng Discov 8 773773, 2009; Liepelt A er ¢l , dwnads of translanional medicineg 3: 813,

Hi1 5). However, no selective Noxd mbabitors are clinically available.

Efficacy of analogs for inhibition of Noxd-dependent H:O»

A high-throughput sereening (HTS) assay was ostablished for Noxd ihibwion, utilizing
HEK293 colls that stably overexpress Noxd (HEKNoxd cells), which gonerate high lewels
of HaOh (Cheng G er af, Gene: 2001, p. 131140}, Over 30,000 compounds have been
sereened and medicinal chomistry offonts have led to the synthesis of nunerous analogs and
the identification of a chomically distinet series of selective Nox4 inhibitors. Table § shows
dose-dependent activity of various analogs synthesized. Fig, 1A shows a subset of these
snalogs verses veliole god DIPL (2 positive control, as DPY inhibits all Nox aciivity).
Troatment with UANoxO48 or UANox034 fed to a dose-dependent decrease in Ha(:
generaton by HEKNoxd cells, as measured by Amplex Red agsay (Fig. 1AY 1G-S was
evaluated for UANoxME (Fig. 1B),

Table, 1: Efficacy for inhibition of Noxd-dependent H, 0.,
{288 HEK ceolls stably transfected to overaxpress Noxd wore treated with test
compounds and synthesized analogs i DMSO and incubated for T b HyO, production was
evaluated by Amplex Red assay. Valoes represent means and SDof H,O: production after
reatment with 1, 5, and 1} gM (final concentration) test compounds and synthesized analogs.

Hu0, production reported relative to vehicle gontrol; n =3-10/group.
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Final concentration (uM)
1 5 10
Compound Name { Afean | SD Mean | SD Mean | SD
DMSO
{Vehicle control) 10001 0.050

UANOX001 | 0.995 | 0.060 | 1.063 | 0.030 | 1.032 | 0011
UANOX002 | 098 | 0.067 | 1.061 | 0.035 | 1.015 | 0.037
UANOX003 1008 | 0.134 | 1.029 | 0.015 | 1.028 | 0.018
UANOX004 | 0.994 | 0.029 | 1.007 | 0.070 | 0.882 | 0.167
UANOXO006 | 0.822 | 0.108 | 0825 | 0.108 | 0.741 | 0.107
TANOX007 26 | 0.008 | 0916 | 0.037 | 0.908 | 0.016
UANOX008 | 0684 | 0065 | 0779 | 0.113 | 0.678 | 0.091
UANOXO011 0.980 | 0.080 | 0.979 | 0.019 | 0.956 | 0.008
UANOX012 | 0.960 | 0.003 | 0.950 | 0.040 | 0.857 | 0.073
UANOX013 1006 | 0.041 | 0.921 | 0.060 | 0.881 | 0.020
UANOXO018 1101 | 0.056 | 1.027 | 0.037 | 1.002 | 0.068
UANOXO019 | 0915 | 0.153 | 0.814 | 0.185 | 0.741 | 0.133
UANOX020 | 0.737 | 0089 | 0.870 | 0.110 | 0.866 | 0.111
UANOX021 0742 | 0.054 | 0.876 | 0.021 | 0.791 | 0.040
UANOX022 LI06 | 0075 | 1069 | 0.055 | 1.103 | 0.030
UANOX023 | 0983 | 0062 | 1.077 | 0062 | 1.003 | 0.043
UANOX025 To71 | 0018 | 1.131 | 0020 | 1.124 | 0.065
UANOXO026 | 0.906 | 0232 | 1059 | 0.074 | 1.011 | 0.143
UANDOX027 0017 | 1131 | 0012 | 1.124 | 0.027
Q081 | 1123 | 0007 | L1l | 0.038

""""" UANOXD29 | L.125 | 0038 | L117 | 0021 | L.09% | 0.058
UANOX030 1080 | 0.034 | 1.084 | 0.027 | 1.037 | 0.012
UANOX031 1111 | 0.019 | 1106 | 0.040 | 0.997 | 0.045
UANOX032 1118 | 0.036 | LO9L | 0.066 | 1L.052 | 0.048
UANDX033 1004 | 0.052 | 0912 | 0.148 | 0.867 | 0.034
UANOXO34 1005 10032 | 0803 | 0.039 | 0.706 | 0.017
UANOXU036 1.018 | 0037 | 0832 | 0.027 | 0.747 | 0016
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UANOX6037 0972 1 0.029 | 0.793 | 0.052 | 0.773 | 0.035
UANOX038 0.925 | 0.150 | 0.800 | 0.125 | 6.635 | 0.226
UANOX048 0.893 | 0.020 | 0.765 | 0.031 | 0.693 | 0.023
UANOX049 0871 | 0.028 | 0.784 | 0.016 | 0.714 | 0.019
UANOX054 0902 | 0.038 | 0.876 | 0.013 [ 0.824 | 0.017
LANOXO5S 09021 09 | 0908 | 0.006 | 0.868 | 0.028
UANDOXES6 0959 1 0425 | 0884 | 0.033 | 0834 | 0.023
TANOXS62 ORR7 ¢ 0066 | 0758 | 0.040 | 0.664 | 0.052
UANOX063 0.902 | 0.063 | 0.719 | 0.031 | 0.665 | 0.022

UANOXO54 0863 | 0030 | 0757 | 0022 | 0724 | 0.033
LANOX 866 0953 1 0020 | 0722 [ 0037 | 0731 | 0.021
LANOXO67 0939 | 0040 | 0912 | 0016 | 0851 [ 0.014
UANOX070 0914 | 0.025 | 6779 | 0.024 | 0.693 | 0.003
UANOX071 0.908 | 0.010 | 0856 | 0001 | 0.770 | 0.012
UANOX673 no42 | 0002 | 0759 | 0029 | 0.744 | 0.057
UANOXO73 0823 | o857 | 0721 | 0.055 | 0677 | 0.042
LANOX®76 0832 1 0028 | 0720 | 0031 | 0662 | 0.026
UANOX079 0.896 | 0.007 | 0.651 | 0.016 | 0.584 [ 0.031
UANOX080 0.855 | 0.039 | 0.601 | 0.044 | 0491 | 0.028
HANOXSS1 O.R8& | 0086 | 0.670 | 0018 | 0.558 | 0.060
UANOX082 0908 | 0.058 [ 0707 [ 0032 | 0.606 | 0.038

TTUANOXO83 | 0.823 | 0.083 | 0730 | 0.016 | 0.665 | 0.007
UANOX084 0.903 | 0038 | 0.775 | 0057 | 0675 | 0.023
UANOXO8S 0027 | o056 | 0835 [ 0018 [ 0.736 [ 0.024
UANOX68B6 0907 | 0846 | 0816 | 0.013 | 0714 | 0.006
LANOXBS7 0.997 1 0036 | 0883 [ 0014 | 0.741 | 0.008
UANOXO088 1.023 [ 0.047 [ 0903 | 0012 | 0.796 | 0.019
UANOX089 1.013 | 0.019 | 0836 | 0.056 | 0.701 | 0.022
LHANOX899 Lods | 0017 | 0887 | 0042 | 0.745 | 0.009

DANONXNS234 | 0878 | 0126 | 0880 | 0.025 | 0.763 | 0.081
LANOX8192 | 0964 | 0033 | 1.108 | 0.044 | 1.080 | 0.023
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{0289 HEK cells stably transfocted o overexpress Nogd were treated with varying
concentrations of tost compounds, DPY (ali-Nox mhibitor positive control), or DMSO
{vechicle control) and meebated for 1 h (FIG. 1), (FIG. 1A) H O, presence was evaluated by
Aooplex Red assayv. {(FIG 1B gy was evatuated for UANex048 m HER/ Noxd cells and
was then determined o be 4.8 M. Valoes represent means + SEM; n =4 F valoes were
caloulated by student’s two-tatled tiast, Sp <QOS p < 001, %% p < 0001,

Compounds pass false-positive testine

{0290 Secreening was porformed to rule out false positives. UANox048 does not
dernonstrate scavenger activity (FIGO2A), does not exhibit assay interforcnes {via inhibition
of HRP activity) (FIG. 2B), and docs not atfect celhudar viabiliy (Fig. 2C).

{291} UANox 048, DMIQO (velucte control), or catalase (kuown HyG) scavenger
positive control) was added to & cell~free assay contamning exogenous HaGy (5 mMy and
scavenger aviivity for HaOh was assessed by (F1G, 2A ) Amplex Red assay and {(FIG. 2B}
ROS-Glo assay {an HRP-free assay systent 1o rule out assay micrference). {(Fig. 2C) HEK
cells stably ransfected to overexpress Noxd were treated with UANox(48, digitontn {an
fnducer of coll death ) or DMSG (vehicke control} and prechated for 1 i Gollelar viahbility
was evaluated by CellTiier-Glo Assay. Values represent means = SEM; n= 4, P valucs werg
calculated by student’s two~tailed tiest, Xp < 005, ¥¥p < 001, ¥ p < 0001,

Compounds are hichly selective for Noxd-dependent HLO-

{25921 There are no climcally-avatiable seleotive Nox4 inhibitors, Screening assays
1o evaluate selectivity agatnst Nox1 and Nox2 were developed inan effort to identity bighly
seloctive inhibitors of Nox4, with low selectivity for closelv-related Nox homologs.
Importantly, anslogs show little to no mbubition of Nox2- and Noxi-dependent H:0: (Fig. 33
Additionally, analogs Qo not inhilnt Nox-independent mochantsns of HaO; production, as
miasured by topact on xanthine oxidase (XOrdependent HoO; generatimt. These data
support the wdentification of smalbmolecule infubitors that are highly selective for Noxd.
{8293 Caco-2 colls were co-treated with Calctiriol {1 1M, I8 k, to nduce Noxi-
dopendent H; O generation) and test compounds, DFI {all-Nox inhibitor positive cowmtrad), or
DMSO {vehicle contvol). HyO, production was evaluated by Amplex Red assay (FIG 3A)
RAW 264.7 cells were co-treéated with PMA {20 uM, 2h, o induce Nox2-dependent Hald,
gencration} and test compounds, DPY {ali-Nox inhibitor), or DMS0 {vchicle). Nox2-
dependent HxO: was evaluated by Amplex Red assay (FEG 3B). XO-dependent HaOy
production was imtiated in the presence of fest compounds or vehicle control {DMSO). The
reaction was incubated for 30 moand HoOh presence was quantified by Amplex Red assay
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{FIG, 30 Values roprosont mcans & SEM, n=3; # values wore caloalated by studont’s two-
tatled tipst, ¥p < Q.03 ¥p (8], T p 001

Compounds demonstrate inhibition of disease-relevant cellular phienotypes in human

lune fibroblasts

{0294{ it has been demonstrated that TGE-PI (a cytokine knovw to be highly
expressed i fibrotic diseases) leads to the mnduction of Noxd-dependent HaQh which
modiates critical pro-fibrotic hing myofibroblast phenotypes, including differentiation,
contraction, and ECM genceation (Nusiere medicine 15 1077-1081, 2009}, Whole-genome
Affyroetrix amalvsis i hunan by Sibroblasts revealed that sy response to TGF-BH, Noxd
wits among the most bighly induced genes in the human genome (Nature medicine 13: 1077-
1081, 2009}, The induaibifity of Noxd-dependent H: 0 by TGF-B1 s a lughly specific and
unigue function of Noxd (Martvn KD ed ol | Celbdey signafling 18; 69-32, 2006; Servander L
et gl The Bilochemical jousrnal 406 105-114, 2007, von Lolueysen Koef of |, The Jownad of
hiclpgical chemisny 287 8737-8748, 2012; von Lohnevsen K et ol The Jowrnol of
hialogical chemiziry 283; 3527335282, 2008; vou Lohneysen K er ol , Mblevwdor and
celfular biology 30; 961973, 2010); no other Nox family gone members are affocted st the
mRNA level (Natwre medicine 15: T077-1081, 2009), This unique feature of Noxd has been
exploited in screening efforts 1o vabidate lead drug candidates. Anglogs demonstrated hugh
efficacy for inhibition of TGF-f-mduced Noxd-dependent H:0: in human lang filvoblasts

(Fig. 4).

Anglovs 1

{0295} Human hung fibroblasts (IMRY cells) were sorum starved for 16 h, then
stiroulated withdwithoat TGF-B1 {2 ngfmly for 12 h. Cells wore then treated with teat
compounds, DPI (all-Nox mhibitor positive cotrol), or DMRO (velucle control) and
weabated for an additional 4 k. H0: was gvalested by Amplex Red assay (FHG 4). Valaes
represent mieans & SEM, 0 =37 *P 0,05 using Student’s two-atled £ Fp < 005, Mp <001,
#0001

{0296} TOF - -induced Noxd-dependent H:0: mediates fibroblast-to-myefibroblast
differentiation, as chavactenized by the synthesis of g-smoothrmusele actin {uSMA). These
kev effector celle play a central role i fibrotic o™ gencration, as theyv are contractile celly
responsible for the syathesis of extracelhelar nuatnix (ECM) components. The accurmulation
of aSMA~expressing myofibroblast cells 18 a key pathological hallmark of fibrotie discase

Desmoudiere A er ol , The dmerican jowrnal of pathology 146; 36-66, 1943}, The
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compounds wore ovaluated for their ability to inhihit fhroblasi-to-myvofibroblast
differentiation. Analogs effectively inhilut TGF-P-induced Noxd-dopendent mvofibroblast
differentiation i human lang fibroblaste (FI1G. §8). Together, these data indicate that analogs
demonsteate the ability fo inhibit key pro-fibrotic cellular phenotypes in buman lung
fibroblasts.

Analogs inhibit TGE-B

{0297} Homan hug fGbroblasts {BMRAC cellsy were serum starved for 16 b, then

{-induced libroblast-to-myvolibreblast ditferentiation

stimulated with'without TGF-P1 {2 ng/mi) and co-treated with tost comnpounds, DPE (al-Noex
mtubitor positive contrad), or DMSO (vehicle controd) and teobated for 48 b, oSMA
presencs was ovaluated by Western-innnunoblotting (Fig. SA), and densitomeinic analyses
{Fig. 8B} Values represent means = SEM; n =8 *P <0.05 wsing Student’s two-tailed t-test.
o< QA8 ¥ 001, B o 0001,

Biophysical chavacterization and microscony of analags

{8298} Stadies were performed on the biophysical characterization of selected
analogs, to demonsirate foastbility of an essential requirement aimed at guiding rational
formwlation desipn and ensaring reproducibility (e, quality control) of compound inteprity
durting scale~up, manefhcture, and storage. Differential scauning calovinewy {(DSC) was used,
a bighly sensitive thermos-analvtical techunigue to quantify the thermotropic propertics and
phase transitions of drug candidates. UANoxiME was found to be highly stable, with a
refatively high solid-to-ligpad mehing phase transitiony T 89724 02200 Trea 923 %

8.05 ("), enthalpy 64.87 2 2138 (}g) measwring the energetics during the sobid-to-liquid

phase transition (Fig. 6A). This i ymportant front a pharmaceutical standpoint, as these dats

indicate that UANOXO4S is lughly stable af both room and body temperatures (32-37 °C;

is a non-destructive material science "gold standard” method for measuring the degree of
fong-range molecular order in the poveder. This is critical for solid-state characterization,
where drug candidates vicld a wnique pattern R any given orystalling phase; this provides s
“molceular fingorprint” for erystallinity identification. XRPD of UANoxME demonsteates a
unigque molecular signature, which s consistent between batches of VANOX048 synthesized
at different Gmes n different quantities {Fig. 6B). Attenuvated Total Reflection Fouoriey
Transform Infrared (ATR-FTIR) Spectroscopy is a non~destructive molecular identification
too! based on the absorption of infrared bight by vibrational transitions in covalent bonds.

This provides a- molecular fingerprnt’ for chenueal identification. ATR-FTIR peronits fing

90



WO 2018/009854 PCT/US2017/041179

discrimination bobwion hike matectals andfor batch-to-batch quality vertfication: #is wsad'to
wentify active pharmaccitical ingredions (APD. ATR-FTIR spectroscopy roveals a
consistent molecular ingerpring of UANx048 from two different batches, synthestzed st
different times. Together, XRPD and ATR-FTIR resalts demonstrate proofiofconcept and
foasibility of successfol and consistent UANox048 scale-up. Scanning Electron Microscopy
{(SEM ) with Engrgy Dispersive X-rav {(EDX) is used to visualize the syathesized particles in
their native solid-state and guantify impottant particle propertics which direcily influence
forroulation, mcluding surface structure, particle morphology and size, and particle size range
distribution. SEM of UANoxO44d indicates 8 swrtace structare that 18 typical of simall
melecular weight dregs with ervstalline properties. Confoeal Raman Microspectroscopy is &
non-destractive analyncal wol that 1s wsed to evaloate the spatial distribution of chemical
components within a formudation; this permits characterization of formalation homogeneity
and detectiom of foreign particulate contaminants, This eritical molecutar identification tool is
routinely used {o determine patent infringements, Confocs! Raman microspectroscopy of
UANox{MR demonstiates a umigue moleculsr Sogerprint of its chemical identity,

Analogs demonsivate favorable invitre ADME chargcteristics for gral

formulation/delivery

{1299] fr witro absorption, disttibution, metabolism, and excretion (ADME) were
performed on selected analogs to assoss their potential for continued pre~clinical
development. UANex048 analog has favorable pharmacokingtic/pharmpeodynamies
properties, including a Jow molecular weight (384 4 pavol), calcelated log D value {(4.07),
and polar surface area (S7.8 A7), The compounds were tested for celular permenbility and P-
ghveoprotein offlux susceptibility (Pegp efffux). UANox048 demonstrates effective Caco-2
permeability properties (hgh), and no Pogp offher. P-gp offlux was caloolated by vomparing
permeability through Cace-2 monolayers it hoth the apical-to-basolateral and basolateral-to-
apical directions. Permeability for Caco-2 cells was determined by the luoifer yellow
monolayer integnty test. Caco-2 cells were incubated with UANoxO48 (5 gM, 2 k) and flux
of hictfor vellow across ecl monolayers was determined by LO-MS/MS using electrospray
ionization. Molecular weight, log D, and polar surface area caloulations were performed with
ChemDraw software. These data demonstrate favorable characteristics for oral
fornwilation/delivery UANox048 indicating an opportunity for further development,

{Baag) The foregoing discussion of the invention has been presented for purposes of
Hustration and description. The foregoing is not intended to innt the invention to the form
or forms diselosed herein. Although the deseription of the invention has included description
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of one or mere cmbodiments and certain vartations ad modifications, other vanations and
modifications are within the scope of the invention, e.g., 88 may be within the skilf and
knowledge of those 1o the axt, after understanding the present disclosure. It is mtended o
obtain rights which mchide alternative embodiments to the extent perniitted, including
alternate, interchangeable andior equivalent structures, functions, ranges or steps to those
claimed, whether or not such alternate, interchangeable andior equivalent structures,
functions, ranges or steps are disclosed herein, and without imtending to publicly dedicate any
patentable subject matter. All references cited herein are incorporated by reference i their

entirety.
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WHAT IS5 CLAIMED 1S:

1. A compound of the formwla

(R )y

wherein

n is an integer from 0 to 4,

each R' is independently selected from the group consisting of alkyvl,
Haloadkyl, halogen, nitte, hotorocveloalkyl, cycloathyl, optionally
substituted heteroaryl, optionally substituted arvl, and -OR”, where cach R
is independently selected from the group consisting of hydrogen, altkyl,
heteroarvl, aryl and cycloalkyl or

two adjacent R together with carbon atoms to which they are attached to form
heterocycloalipd;

R is selected from the group consisting of:

{(a) a moiety of the formufa:

v
NG
{by  a motety of the formula: m. .

{¢} an optionatly substituted arvl; and
{d) an optionally substituted heterocycloatkyi,
wherein

mois lor

X'is optioually substituted heterocyeloalkyl, NR'R®, -NRISO:RS,
NRPC(OIRE, -NRPSONRRY, or -NR'CONR'R

X O N or§

R and R are cach independently bydrogen or alkyl;

each of R and R™ iy independently hydrogen or atkyl, or B and R
together with the nitrogen atow to which they are attached 1o form
s optionally substituted heterocyeloalkyl

each of R” and R is independently hydrogen or alkyl; and

o
L
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R%is -N{R%, optionally substitutod arvl optionally substituied
hetoroaryt or optoially substituted heterooyelvl
provided that the compound is not:

N-(N N-diethyvianunosalfonyi -2« indolin-1-yDpropane- 1 -amine);
1, Lediethyl-3-(2-(ndolin- I-vhethyDorea;
{N-(N N-dimethy lamisosulfony-2-{indolin-1-ylethane- 1 -amine);
4-{2~{indohin-{~yhethylimorpholine;
FCr{piperidin-1-yhethyljindoline;
N-(2-(indolin-1-yDpropyl)morpholine-4-sulfonamide;
N-(2-(indolin-1-yDpropvhpiperidine- 1-sulfonamide;
G-fhisoro-N-{ 2-Oindolin-Lvipropylhenzenesubfonanude;
G-thsoro-N« 2-ndolin-LvhiethyDbenzenesulfonamide;
N=(2-{indolin-{-yDethvl-d-methoxybenzenesalfonamide;
3 A-diftuoro~-N-{2-(indolin-1 -y Dpropylibenzenesulfonanide;
N-{2-{indolin--yhpropyh)-2 3-dihydrobenzo{bj{ 14 [dixine-H-sulfonanude;
N-{2-Gndolin-d-ysthyDbenzol{d}{ { 3 ]dioxole-S-sulfonamide;
N=(2-(indolin-1-vhethyD-2 3-dihvdrobenzo{bll | 4idionine-6-sultonamids;
N N-diethyl-4-Q2~(indolin~ 1 -¥1}2-oxocthypiperazine- | -sulfonamide;
1< indolin-1-9D-2-(4-(momphelinosulfonylpiperazin-1-ylethan-1-one;
T-{indolin-1-yD-2-(4-(pyvrinudin-2-yDipiperazin-1 -yl)ethan-1-one;
4-{3-{indolin-1~yip-3-axopropyli-N N-dimethylpiperazine- 1 -sulfonamide;
N N-diothyl-4-{3-(ndolin- Lyl-3-oxopropy piperazine- bsulfonantide;
-(indolin- L-viF3-(d-{morpholinosulfonyDpiperazin-1 -yhpropan-1-one;
t-{indotin- 1-y13-3-(4-{pyrimdin-2-yljpiperazin-1-yl)propan-1-one;
2-frycloheptylanusoi-1-(indolue-I~ylethan-1-one; or

3-{eyeloheptylanunod-1-(indolin-1-ylpropan-1-one.

2 The compound of Claim 1 of the formwla:
P
o
®Rhtt /:fl»} _
T X!
Rv‘w\[\/
R¥
(fa}
wherein

nisGorli:
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Les

]

R’ is optionally substituted aryk;

N'is NR'R?, -NRUCOIR®, NRPSONR'R’ or -NR"SO:R™,

R and R ave cach independently hydrogen or afkyl;

cach of RY and R’ is independently hydrogen or alkyl,

or R and R together with the nitrogen atom to which they are attached to
form an optionally substituted hetorooveloalkyl;

R is hedrogen or atkyl: and

R is optionally substituted ary! or optionally substituted heteroeyelyl.

The rompound of Claim 2, wherein

XHs NRIR NHCOOIR®, NHSQNRRT or -NHSG.RY

R and R are cach independently hydrogen or methyl;

R and R® ave alliyl,

or R* and R7 together with the nitrogen atom to which they are attached to form an
optionally substituted piperazine ning; and

R® is optiomally substituted phenyl or optionally substitated pyrolidinyl.

The compound of Claim 3, wherein
wis by
R is 3-methoxyphenyl; and

R* and R ave ethyl,

The compoand of Claim 3, wheran
wis
R and R together with the nitrogen atom to which they are attached to form
piperazine ring substitated with R” wherein B s alky! -SO:RY or -SONRR’,
wherein
R% and R are alkyl,
R¥ ig optionally substituted aryl; and
R* is phenyl or pyroliding], wherein the phony! s substituted with one or more of
halogen, haloatkyl, ~O-haloalkyl, -O-(5-(rifluoromethypyridin-2-viy, -O-phenyl,

cvano, ~d-methoxyphenyl,
The compound of Claim 2, wheretn RY and R are hydrogen.

The compouand of Claim 2, wherein R is hvdrogen and R 18 methvl.
b < =) o)
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8. The compound of Claim 2, whercin R and R are methyl.
9. The compound of Claim 1 of formula (1h)

whersin
Xhg -NRIRY, -NHC(OWRS, -NHSONR'R’ or -NHSO:RY,
RYand R7 ave cach independently hydrogen or methyl;
when X' s -NR'R®, R and R together with the nitrogen atom to which they
are attached to form a piporazine ving, wherein the piporazing ring
substituted with R, wherein R 15 -SO.RY or -SONRR?, wherein
R” and R’ are atkyl; and
R" is phonyl substituted with halogen or -O-halealkyl,
when X' is -NHCORE, R” is pyrrolidingd,
when X' is -NHSONR'R® wherein R and R are alkyl, and
when X' is -NHSOQ:R®, R i phenyl substituted with one or move of -O-alkyl,
halogen, halvatkyl, -O-haloatkyl, -O-(S-(rifluoromethybpyridin-2-y1), -O-

phenvl orcyvane.

10, The compound of claim 9, wherein
R and RY are othwl
R is phenyl substituted with fluoro or -0-CFs;
R and R are ethyk and
when X is -NHSOLR, R® is phenyt substituted with one or more of -0-Mg, fuoro,

~CFs, “O-CFy, -O<{5-(riffuoromethyDpyridin-2-y1), -O-phenyl or cyano.

11, The conmpound of elaim 9, whercin
X NRIRY SNHECOIR or NHSORY
R is hydvogen aud R is hydrogen or roethyl;
when X' i NR'RY, R and R together with the nitrogen atom to which they are
attached to form a piperazine ring, wherein the piperazine ring substituted with R’
wherein B s -SO:R™ or -SONR'R”, whereln
R® and RY are alkyl and

RY iz pheny! substitused with halogen or -O-haloalkyl,
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when X is —’NHC{C}}R&, R s pyrroldinvk
when X' is NHSORY R4 pheyl substituted with haloalkyl, -O-haloatkyl, -O-(5-

{wiflgorontethylipyridin-2-y1}, ~O-phenyl or ¢vano,

12, Thecompound ofclaim H | wheren
R and R” are ety
R is pheny! substituted with fluoro or ~O-CFy;
when X' is ,NHg{}z}{{ R phenyl substitated with ~CFy, «O-CFy, ~0-{5-

(riftuoromethylypyridin-2-vl}, -O-pheayl or evano.

13, The compound of claim 8, wheren
Xlis -NHSOWR™
R and RY are methyl:
RY s pheny! substituted with one or more of -O-alkyl, halogen, haloalkyl, -O-

hatoalkyl, “O-(3-trifluoromethyDpyridin-2-viy, ~-O-phonyl ot cvano.

14, The compound of clain 13, whersin
R® is phenyl substitated with one or more of -OMe, flaoro, -CFs, -0-CF, <O-(5-

{mifluoromethy Dpynidin-2-v1), «O-phenyt or eyano.

owery
(4]

The compound of Clainy 1, wherein the compouond is
NN Ndicthylaminosuliony)-2-(mndolin-{«yDethane-f-amine
N2<{indol-LoyDethylipyrolidine-solfonamide
1, -diethyl-3-2-Gndolin- -vhipropyljurea
NAN N-dimethylaminosulfonyl}2-(indolin- 1 -yl)propane-1-amine
N-{2-(mdohn- I-vhpropylipyrrolidine--salfonamide
No{2~(indohin-1-vikthy-4-methyipiperazine- I -canboxamide
No2-(indolin-1-yhethybmorpholine-4-sulfonamide
N-(2-¢indolin-1T~yDethylipiperidine-t-sulfonamide
N-(2-{dolin- Ly DpropyD-4-methyvipiperazine- L -carboxamide
No(Z-(ndolin-lyhipropyhipyrrohdine -carboxamnide
N-{2-(mdolin- I-vhethyDpyrrolidine- Learboxamide
F-{mdotin-1-yD-2~{4-{pyrinidin-2-yDpiperazin-1-yDethan- 1-one
P-(indolin- Lyl 2-(4-{pipendin-T~yisulfonvDpiperazin- Lyhecthan-1-one
4 2-{indohin- L ~yh-2-oxoethyl-N N-dimethylpiperazine- sulfonanude

I-(indolin-1-y1)-3-(4-(piperidin- 1 -ylsulfonyl}piperazin- 1-ylpropan-1-one
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N-2-(indolin-T-yDpropyh-2-(pvridin-4-yhihiazole-4-cacboxande
N-(2-(mdolin--yDpropyh-d-methoxybenzencsulfonamide
NA2-(5-(3-methoxyphenylindotin- Ly lpropy )-N N-diethyl-1-sulfonamide
N-2-{indolin~L-vDpropyhi-d-methyipiperazine- salfonamide
N-L2-(8CGonsethonyphenyDindolin- Lovlipropyi-domethyipiperazive- salfonmmde
AN-{N N-diethvlaminosulfonyi-d-(indadin- -yl -phenyvi-1-amine
N-(2~{indobin~1-yhpropyh--{trifluoromethyhibenzenesulfonanude
N-(2-(indobin~ -y Dpropyh-4-(riffugromethoxy henzencsutfonanude
N-2-{indolm-1-yBpropy-2-(d-methoxyphenvijthinzole-4-carboxamide
N-2-(indolin-1-yipropy-2-phenyithiazole-4-carboxmmide
N-{2-(mdolin-Lyvpropyhi-2-04-{riffuoromethyDipheny Dithiarole-4-carboxanmide
{2 (4 (g trfluoromethon y ipheny Bsulfonvlipiperazin~ -y Dethyliindoline

N N-dicthy 4-(2-(mdolin- -yhethnDipiperszine-T-aulfonamde

1+ 2-(${{4-Tluorophenylisulfonyhpiperazim- L -yhethyindoline

N Mdhethybd-(2-(ndolin- L-yicthyDpiperazine~ T ~carboxamide
1-(2-{4-(2-flaorobenzylipiperazin- L-yl)ethylindoline

N-(2-{indolin-1-yhpropy D-4-({5-Qrifluoromethy)pyridin-2-

yhoxybenzencsul fonamide
N-(2-(indolin-1-vhipropyl)-4-phenonybenzenesulfonamide
$-gvano-N-(2-{indolin- {-yDpropyliibenzenesutfonamide

No(2{indobn~ 1~y hethyD4-{ rifluoromethyi thenzencsulfonamide
N-(2-{indolin-T-yhethyh-d-{nfluoromethoxybenzenesulfonamide

N 2-(indolin-1~yDethyl-4-phenoxybenzenesalfonamide

N-(2-{indolin-T-y Dethyl-3-( 8 -(trifluctomethyl jpvridin-2-yDoxy thenzenesudfonatude
3 4-difluoro-N-(2~«(indobn- -yhethyDbenzenesulfonanuds
cvano-N-2-{ndohin- -y DethyDbenzenesulfonamide

NN, Nedicthvlaminosulformy2-(indalin- 19l )-Z-mcthvipropane- aming
N-(2~-{indolin-1-yD2-methylpropy D-d-(rifluoroniethyl thehzenesul fonamide
N-(2-¢indolin-1-vD-2-methylpropyl-d-phenoxybenzenesulfonamide
4-floore-N-(2-(ndolin-1-y{}-2-methyipropyDbenzenesulfonamide

3 4-diftuore-N-(2<(indolin- -y} 2-methylpropylibenzenesulfonamide
N(2-{mdolin-1-yi-2-methylpropyl-4-({ 8 -(trifluoromethypyridin-2-

yhoxy)benzenesulfonamide
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N-2-Cindolin- -y D-2-mothylpropyi-4-{methowy bonzencsalfonamide
N-(2-(mdotin- -yl 2-methvipropylD-4-(ui fluoromethosybenzenesulfonanide

or a pharmaceutically acceptable salt thereot.

The compound of Claim 1, wherem the compound is
N-(Z-(indolin-T-yDpropyli-4-(tri fluorome thoxy tbenzencsulfonamide
NC-(ndolin-1-y Bpropyh-d-(triftuoromethyDbenzenesafonamide
N 2-(ndobin- -y Dpropyibd-{ (S-{ i fluoromethyvBpyridine2-yhoxyibenzenesutfonamide
N 2-(indolin-{ ~yDethyl)-4-{ trifluoromethylibenzenesudfonamide
N2-(mndolin- yhethyh-4-(rifluoromethoxyibenzenesulfonamide

N 2-(indolinedvDethyd-phesosvbenzenesulfonamide
NeZ-Cindolin- LvDethy -4 Buorome thyDipyridin-2-yDoxy thenzenesulfonamide
3 A-ditleoro-N-{ 2-(indolin-1-vhethyDbenzenesolfonamide
deovano-N-{2-(indolne- Lad ety benzenesolfonmmide
Vo 2-(indolins t-yii-2amethyipropyD-4-{ trifluoromethy Dibenzenesulfonamide
Ne(2-(mdobin- -y H-2-methylpropyl)-4-phenoxybenzenesulfonamide
N-{Z-(indolin- yhy-2-methvlpropyl 45~ mfluoromethylpyridin-2-

yvhoxyibenzenesulfonamide

N{Z<tindolin- L~y 2-mctivvipropyil-d-methoxvbenzenesuifonaniide
N-(Z2-Ondolin- 1w 2-methy propy D-4-(nifluoromethoxy ther sutfonamide
S-(2-(ndolin-1-vilethvDpyrolidime-L-carboxamude
NN Neodivthylaminosufony k- 2-findolin- L -yl - 2-methylpropance-1-anune
1 2-{4-{(4-Fuorophenyi mulfonyDpiperazin LvlethyBindohine
1 2-{A-({4-{ tri furomethoxyphenylisalfonyDpiperazin- 1 -ylethyvilindoline
N N-diethy 42~ ndobin-1-yhethyhpiperazine- 1 -sulfonamide

or # pharmacsutically acceptable salt thereof.

The compound of Claim 1, wherein the compound is

N2 (ndohin- vliethyl-4-phenoxybenzenesud fonamide

N Z-Cindolin- L-yvDethy B-4-{ S-{orifuorometn Dipyridin-2-yDoxy thenzenesplonamide
3 d-diffuoro~-N-{ 2« indotin- 1 yhethylibenzenesudfonamide
d-cyano-N-(2-{indolin- -y Dethvlfbonzenesulfonamide

or & phavmaceutically acceptable salt thereof.

The compound of Claim 1, wherein the compound is
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H{2-(4-{{4d-{rifluoromethoxy sphenyDsulforylipiperaan-I-vlethy Dindoline
N N-diethyl-4-(2-(indolin-1-vDethyDpiperazine-1 -salfonamide
-(2-(4-{{4-TluorophenyDsulfonyhpiperazin-T-yhethyl jindoling
or a pharmaceutically acceptable salt thereof

19 A pharmaceutical composition copprising a compound of Claim | and s
pharmacewtically acceptable carrier.

2 Anethod for treating a chnical condition assaciated with fibratic disorder, the
wethod comprising admimstering 1o a subject a therapeutically effective antount of
the compowd of Claim I, or a pharmaceutically accepiable salt thereod, o treat the

clinteal condition associated with fibrosic disorder.
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. E] Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. l:] Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See Extra Sheet

Claims 1, 19, and 20 have been analyzed subject to the restriction that the claims read on the formula (1) as described in the Lack of
Unity of Invention (See Extra Sheet). The claims are restricted to a compound of the formula | wherein n is 0; R1 is absent; R2 is the
structure shown in (a); wherein m is 1; X1 is unsubstituted heterocycloalkyl, wherein the heterocycloalkyl is N-pyrrolidinyl; R3 and R3' are
each independently hydrogen; pharmaceutical compositions thereof; and methads for treating a clinical condition associated with fibrotic
disorder.

1. E] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. % No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1,19,20

Remark on Protest I:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:] The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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Continued from Box No. Ill Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I+: claims 1-20 are drawn to compounds of the formula |, pharmaceutical compositions thereof, and methods for treating a clinical
condition associated with fibrotic disorder.

The first invention of Group |+ is restricted based on the proviso that the compound is not: N-(N,N diethylaninoslfonyl)-2-indolin-1-yi}
propane-1-amine); 1,1 -diethyl -3-(2-indolin-1-yhethylurea; (N-(N,N-dimethylaminosulfony!} 2-(indolin-1-yl)ethane-1-amine);
4-12-indolin-1-yl)ethy)morpholine; 1-(2-(piperidin-1-yl)ethyl)indoline; N-(2-(indolin-1-yl)propyl)morpholine-4-sulfonamide;
N-(2-(indolin-1-yl)propyl)piperidine-1-sulfonamide; 4-fluoro-N-(2-(indolin-1-yl)propyl)benzenesulfonamide; 4-fluoro-N-(2-(indolin-1-yl)
ethyl)benzenesuifonamide; N-(2-(indolin-1-yl)ethvl)-4-methoxybenzenesulfonamide; 3,4-difluoro-N-(2-(indolin-1-yl)propyl)
betzenesulfonamide; N-(2-(indolin-1-yl}propy!)-2,3-dihydrobenzo[b][1,4]dioxine-6-sulfonamide; N-(2-(indolin-1-yl)ethyl)benzo[d][1,3}
dioxole-5-sulfonamide; N-(2-(indolin-1-yl)ethyl)-2,3-dihydrobenzo([b][1 ,4]dioxine-6-sulfonamide; N,N-diethyl-4-(2-(indolin-1-yl)-2-oxoethyl)
piperazine-1- sulfonamide; 1-(indolin-1-yl)-2-(4-(Morpholinosulfonyl)piperazin-1-yl)ethan-1-one; 1-(indolin-1-yl)-2-(4-pyrimidin-2-yl)
piperazin-1-yl)ethan-1-one, 4-(3-(indo|in-1-y)-3oxopropy)-N.N-dimethyipiperazine-1-sulfonamide;
N,N-diethyl-4-(3-(indolin-1-yl)-3-oxopropyl)piperazine-1-sulfonamide; 1-(indolin-1-yi)-3-(4-(morpholinsulfonyl)piperazin-1-yl)
propan-1-one; 1-(indolin-1-yl)-3-(4-pyrimidin-2-yl }piperazin-1-yl)propan-1-one; 2-(cycloheptylamino)-1-(indolin-1-yl)ethan-1-one; or
3-(cycloheptylamino)-1-(indoin-1-yl)propan-1-one; and is restricted to a compound of the formula | wherein n is 0; R1 is absent; R2 is the
structure shown in (a); wherein m is 1; X1 is unsubstituted heterocycloalkyl, wherein the heterocycloalkyl is N-pyrrolidinyl; R3 and R3’
are each independently hydrogen; pharmaceutical compositions thereof; and methods for treating a clinical condition associated with
fibrotic disorder. It is believed that claims 1, 19, and 20 read on this first named invention and thus these claims will be searched without
fee to the extent that they read on the above embodiment.

Applicant is invited to elect additional formula(e) for each additional compound to be searched in a specific combination by paying an
additional fee for each set of election. Each additional elected formula(e) requires the selection of a single definition for each compound
variable. An exemplary election would be a compound of the formula | wherein n is 0; R1 is absent; R2 is the structure shown in (a);
wherein m is 2; X1 is unsubstituted heterocycloalkyl, wherein the heterocycloalkyl is N-pyrrolidinyl; R3 and R3" are each independently
hydrogen. Additional formula(e) will be searched upon the payment of additional fees. Applicants must specify the claims that read on
any additional elected inventions. Applicants must further indicate, if applicable, the claims which read on the first named invention if
different than what was indicated above for this group. Failure to clearly identify how any paid additional invention fees are to be applied
to the “+" group(s) will result in only the first claimed invention to be searched/examined.

The inventions listed in Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or corresponding special technical features for the following reasons:

The Groups I+ formulae do not share a significant structural element requiring the selection of alternatives for the compound variables
R1, R2, and n.

The Groups |+ share the technical features of a compound having the core structure of the formula |; a pharmaceutical composition
comprising a compound and a pharmaceutically acceptable carrier; and a method for treating a clinical condition associated with fibrotic
disorder, the method comprising administering to a subject a therapeutically effective amount of the compound, or a pharmaceutically
acceptable salt thereof to treat the clinical condition associated with fibrotic disorder. However, these shared technical features do not
represent a contribution over the prior art.

Specifically, US 2006/0178366 A1 to Siddiqui et al. teach a compound having the core structure of the formula 1 (Pg. 43, Para. [0212],
Col. 2,...see first shown structure...); a pharmaceutical composition (Claims 3 and 4) comprising a compound (Claims 3 and 4; Para.
[0206]) and a pharmaceutically acceptable carrier (Claims 3 and 4; Para. [0206])); and a method for treating a clinical condition
associated with fibrotic disorder (Claim 13; Paras. [0209] and [0218]), the method comprising administering to a subject a therapeutically
effective amount of the compound (Claim 13; Paras. [0209)] and [0218]), or a pharmaceutically acceptable salt thereof to treat the clinical
condition associated with fibrotic disorder (Claim 13; Paras. [0209] and [0218]).

The inventions listed in Groups I+ therefore lack unity under Rule 13 because they do not share a same or corresponding special
technical feature.

Form PCT/ISA/210 (extra sheet) (January 2015)
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