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SUBSTITUTED TRICYCLIC COMPOUNDS AS PARP INHIBITORS AND USE
THEREOF

Field of the Disclosure
{00011 This disclosure 15 1u the field of medicinal chemistry. In particular, the disclosure
relates {o substited tricyclic compouunds, and the use of these compounnds as therapeutically

cffective PARY inhibitors and anticancer drugs.

Background of the Invention

{08021  Poly (ADP-ribose) polymerase (PARP) is a family of proteins, which transfer
negatively charged ADP-ribose groups from donor NAD™T onto target proteins. That is one of
many post-franscriptional modifications. Therefore, PARP also is termed as ADP-ribose
transferase.

{0003} Humans are thought to express 17 PARPs identified based on amino acid sequence
homology to the catalytic domain (Vyas et al., 2013 Nature Communication, 4: 3240/1-3240/13).
PARPs either catalyze the addition of a single ADP-ribose anit on target proteins or catalyze the
polymerization of ADP-ribose units to form poly ADP-ribose, also known as poly (ADP-ribose)
modification. As a result, the PARP family is further grouped into two subfamilics accordingly.
Post-translational modification of poly (ADP-tibose) regulate many aspects of protein function
and the physiological function of many PARPs have not been established.

{0064] The most characteristic member of the PARP family 1s PARPI, which was found
10 have the highest intraceliular levels. PARPI consists of 1014 amino acids (NCBI Accession
PORET74y with a total molecular weight of approximately 116 kDa. Structurally, this enzyme is
composed of two main domains including an N-terminal DNA-binding domain and a catalytic
domain. PARP! is known {o play an important role in many cellular functions, including gene
expression, transcription, cell division, cell differentiation, cell apoptosis, DNA damage response
and repair. PARPU is activated when DNA damage occurs and 15 1ovolved i base excision repair
{BER) which is a major mechanism of DNA single-strand damage repair. PARPT binds to the
site of Single Strand Break (S8B). and subsequently repair DNA via BER. In response to DNA
damage, cells also have evolved two main repair pathways: Homologous Recombination (HR)
and Non-Homologous End Joining (NHET), in addition to BER repair mechanisros. HR deficient
turaors have been found to be sensitive to PARP inhibttors, indicating howologous recombination
defects and PARPY inhibition formed a pair of synthetic lethality, which has been validated by

clinical studies. Several PARP inhibitors are currently approved for the treatment of breast,
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ovarian, pancreatic and prostate cancers with DNA damage repair deficient sach as BRCA /2
wmutation.

{08851 PARP2 is a protein of 559 amino acids with molecular mass of approximately 62
kDa and composed of DNA binding domain and catalytic domain {Ame et al,, 1999 § Biol Chem
274: 17860-17868). The catalytic domain of PARP2 is very similar to that of PARPI. PARP2 is
also found to have similar functions to PARPL and 15 involved i the repair of DNA damage
through BER mechanism {Schreiber et al., 2002 J Biol Chem 277: 23028-23036). Marketed
PARP inhibitors, such as Olaparib, Niraparib, Talazoparib and Rucaparib, not only have
irrhibitory activitics against PARPI, but alse have similar inhibitory activities against PARPZ.
Based on the resulis of clinical trials, the therapeutic effects of these marketed PARP inhibitors
are comparable whereas their toxicity profiles are quite different. For exarnple, Talazoparib has
toxicity similar to chemotherapy drogs such as hair loss. Talazoparib also shows more potent
inhibitory activity against TNKS1/2 {Tankyrase 1 or Tankyrase 2) than other PARP inhibitors
{PARP1) in biochemical assay (Ryan et al., 2021, J Biol Chem 296:100251/1-100251/13).
TNKS1 and TNKSZ share 83% sequence identity overall, and their catalytic domain sequences
arc 89% identical, They play roles in DNA repair, telomere maintenance, and Wnt/f-catenin
signaling. Targeting PARPs other than PARP! may be the reason why PARP inhibitors cause
of{-targeted foxicity, such as hair loss and diarthea. In addition, inhibition of PARPZ activity has
been found to lead (o hematotoxicity (Farrés et al.,, 2013 Blood 122: 44-54; Farrés et al., 2015
Cell Death and Differentiation 22: 1144-1157). The toxicity of these PARP inhibitors limits their
clinical application as well as in combination with other targeted drugs.

{00061 Therefore, to improve, enhance and expand the clinical application of PARP
inhibitors, it is important to explore highly selective PAPR1 inhibitor to reduce mechanism -
related or mechanism - independent toxicity.

{08071  Various PARP! inhibitors have been disclosed in, for example, WO2Z0110063803,
WQO2013014038, WO2021013735 and WO2021260092.

Surnmary of the Disclosure

{000G8]  The disclosure provides compounds and analogues thereof as represenied by
Formula I (including Formulae 1, I and IV). The compounds can be used as PARP inhibitors.
In particular, the compounds of the disclosare are selective PARP1 inhibitors relative to PARPZ.

[0009]  The disclosure also provides pharmaceutical compositions comprising an
effective amount of the compound of Formuda 1 (including Formulae H, T and 1V). The
pharmaceutical compositions can be used for the treatment of cancer.

{00101  In a specific embodiment, the pharmacentical composition may further contain

one or more pharmaceutically acceptable carriers, excipients or diluents,
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{08111 v a specific embodiment, the pharmaceutical coraposition may further contain at
least one known anticancer drug or pharmaceutically acceptable salts thereof.

{00121  The disclosure is also directed to methaods for the preparation of novel compounds
of Formula I (including Formulae If, I and 1V).

10013} The disclosure also provides a method for treating or preventing a discases or
conditions responsive to the inhibition of PARP activity (especially PARPT activity), comprising
administering 0 a subject in need thereof an effective amount of the compound of Formuola |

{(including Formulac 11, I and IV} or a pharmaceutically acceptable salt thercof.

Detatled Description of the Disclosure

{88147 It should be understood that the characteristics of the embodiments described
herein can be arbitrarily combined to form the technical solution of this disclosure. The definition
of each group herein can apply to any of the embodiments described herein. For example, the
definitions of the substituents of alkyl herein apply to any of the embodiments described herein
unicss the substitoents of alkyl are clearly defined in the embodiment,

{0015]  The term “hydrogen (H)” as empolved herein includes its isotopes D and T.

[0016] The term “hetercatoms” as empolyed herein includes G, S and N

{08171 Theterm “alkyl” as used herein refers to alky! itself or a straight or branched chain
radical of up to ten carbons. Useful allyl groups include straight-chain or branched Ciio alkyl
groups, preferably Cure alkyl groups. In some embodiments, alkyl is Cis alkyl In some
embodiments, alkyl is Ciz alkyl. In some embodiments, alkyl is deuterated Cra alkyl Typical
Crio alkyl groups incinde methyl, methyl-d3, ethyl, propvl, Bsopropyl, butvl, sec-butyl, teri-butyl,
pentyl {such as 3-pentyl), hexvyl and octyl groups, whiclh may be optionally substituted.

[0018]  The term “atkenyl” as used herein refers to a straight or branched chain radical of
2-10 carbon atoms, unless the chain length is limited thereto, wherein there is at least one double
bond between two of the carbon atoms in the chain; preferably, Cus alkenyl. Typical alkenyl
groups include ethenyl, I-propenyl, 2-propeuyl, 2-muethyl-1-propenyl, I-butenyl and 2-butenyl.

{00181 The term “alkyny!l” as used herein refers to a straight or branched chain radical of
2-10 carbon atoms, unless the chain fength is limited thereto, wherein there is at least one triple
bond between two of the carbon atoms in the chain; preferably, (Uz.s alkynyl Typical alkynyi
groups include ethynyl, I-propynyl, -methyl-2-propyuyl, 2-propynyl, -butynyl and 2-butynyl

[0028]  Useful alkoxy groups include oxygen substituted by the above wentioned Crao
alkyl groups, preferred Curs alkyl groups or Cre alkyl groups, e.g., methoxy, ethoxy, ete. The
alkyl in the alkoxy groups may be optionally substituted. Substitnents of alkoxy groups include,
without limitation, halogen, morpholing, amino (inclnding alkylamino and dialkylamino}, and

carboxy {(including esters thereof),
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{00211 Usefol aminoe and optionally substituted amino groups are -NR'R", wherein R’ and
R" each are independently hydrogen, an optionally substitnted Cioo alkyl, an optionally
substituted Cas cycloalkyl, an optionally substituted ary! or an optionally substituted heteroaryl.
Preferably, R’ and R" each are independently hydrogen, an optionally substituted Ci4 alkyl, an
optionally substituted Cs.s cycloalkyl, or R"and R together with the N to which they are attached
form an optionally substituted 4-7 mermbered cyclic amino group, which optionally comprises
one or more (such as 2, 3) additional heteroatoms selected from a group consisting of O, N and
S. Preferred amino groups include NH>, and at least one of R and R"is a2 Ci alkyl in -NR'R".

{00221 Theterm “ox¢” as used herein refers to =03,

{0023] The term “arvl” as used herein by utself or as part of another group refers to
monocyclic, bicyehic or tricyelic aromatic groups containing 8 to 14 carbon atoros. Aryl may be
sabstituted by one or more sabstitnents as described herein.

{08241  Useful aryl groups include Ce1a aryl groups, preferably Ce.o arvl groups. Typical
Ceaa aryl groups include phenyl, naphthyl, phenanthryl, anthracyl, indenyl, azulyl, biphenyl,
biphenylene and fluorenyl.

{00251  The term “carbocyclic group” as used herein include cycloalkyl and partially
saturated carbocyelic groups. Useful cycloalkyl groups are Cas cycloalkyl. In some preferred
embodiments, cycloalloyl groups are (a6 cycloalkyl. Typical cycloalkyl groups include
cyclopropyl, cyclobutyl, cvelopentyl, cyclohexyl and cycloheptyl. Useful partially saturated
carbocyclic groups are cycloalkenyl, such as Cas cycloalkenyl, which inclade cyclopentenyl,
cycloheptenyl and cyclooctenyl, Carboceyclic group may be substituted by one or more
substituents as described herein.

{08261  Useful halo or halogen groups inclade fluorn, chioro, bromo and {odo.

{60271 Useful acylamino (amido) groups are any Cre acyl (alkanoyl) attached o an amino
nitrogen, £.g., acetamino, propionamido, butanoylamido, pentanoylamido and hexanoylamido, as
well as aryl-substituted Cir.6 acylamino groups, ¢.g., benzoylamido.

[0028]  Useful acyl groups include Cie acyl groups, such as acetyl. Acyl may be
optionally substituted by group selected from halo, amivo and aryl, wherein the amine and aryl
may be optionally substituted. When acyl is sobstitnted by halo, the number of halogen
substituents may be in the range of 1-5. Examples of substituted acyls include chloroacetyl and
pentafluorobenzoyl. When acyl is substituted by amino, amino group may be substitnted by one
or two sobstituends as described herein. In sowe embodiments, aminoacyl is -C{O)»-NR'R",
wherein R and R” each are independently hydrogen, an optionally substituted Crao alkyl, an
optionally sabstituted Cas cycloalkyl, an optionally substituted aryl or an optionally substiteied
hetercaryl. Preferably, R and R” each are independently hydrogen, an optionally substituted Cu.

4 alkyl, or an optionally substituted G cycloalkyl.
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{00281 The term “heterocyclic group” as used herein refers to a saturated or partially
saturated 3-7 membered monocyclic, or 7-10 membered bicyclic ring, spirocyelic ving or bridged
ring system, which consists of carbon atoms and one to four hetercatoms independently selected
from a group consisting of O, N, and S, wherein the nitrogen and/or sulfur heteroatoms can be
optionally oxidized and the nitrogen can be optionally goaternized, and the term also includes
any bicyclic ring system in which any of the above-defined beterocyclic vings 18 fused o0 a
benzene ring. The heterocyelic group can be substinited on carbon atom or nitrogen afom if the
resulting compound is stable. The heterocyclic group may be substituted by one or more
substituents as described herein.

{0030} Useful saturated or partially saturated heterocyclic  groups inchude
tetrahydrofuranyl, letrabydropyranyl, pipevidinyl, piperazinyl, [ 4-diazepanyl, azetidinyl,

oxetanyl, pyrrolidinyl, imidazolidinyl, imidazolinyl, indoline, isoindoline, gquinuclidinyi,

morpholinyl, isochromanyl, chromanyl, pyrazolidine, pyrazolinyl, tetrahydroisogainolyl,
tetronoy! and tetramoyl, which may be optionally substituted by one or more substituents as
described herein.

{00311 The term “heteroaryl” as used herein refers o a group having 5 to 14 ring atorms,
preferably S to 10 ring atoms, with 6, 10 or 14 electrons shared in a cyclic array. Ring atoms are
carbon atoms and 1-3 heteroatoms selected from a group cousisting of oxygen, nitrogen and
sulfur. Heteroaryl may be optionaily substituted by one or more substituents as described herein.

{0032]  Useful heteroaryl groups inclade thienyl (thiophenyl), benzofdlisothiazol-3-y1,
benzolbjthienyl, naphtho[2.3-blthienyl, thianthrenyl, furyl {furanyly, pyranyl, isobenzofuranyl,
chroraenyl, xanthenyl, phenoxanthiioyl, pyrrolyl, imidazolvl, pyrazolyl, pyridyl (pyridinyi,
including withont [imitation 2-pyridyl, 3-pyridyl, and 4-pyridyl), pyrazinyl, pyrimidinyl,
pyridazinyl, indolizinyl, iscindolyl, 3H-indolyl, indolyl, indazolyl, purinyl, 4H-quinolizinyl,
isoquinolyl, quinolyl, phthalzinyl, naphthyridinyl, quinozalinyl, cinnolinyl, pteridinyl, carbazolyl,
B-carbolinyl, phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, phenazinyl, isothiazolyl,
phenothiazinyl, isoxarzolyl, furazanyl, phenoxazinyl, tetrahydrocyclopentafcipyrazol-3-yi,
benzoisoxazolyl such as 1.2-benzoisoxazol-3-yl, benzirmdazelyl, 2-oxindolyl, thiadiazolyl, 2-
oxobenzimidazolyi, imidazopyridazinyl, imidazopyridyl, triazolopyridazinyl,
pyrazolopyrimidinyl, pyrrolopyrimidinyl, pyrrolopyridyl, pyrrolopyrazinyl or trizzolopyrazinyl.
Where the heteroaryl group contains a nitrogen atom in a ring, such nitrogen atom may be in the
form of an N-oxide, e.g., a pyridyl N-oxide, pyrazinyl N-oxtde and pyrimidinyl N-oxide.

{00331  In this disclosure, unless otherwise described, when substituted, the alkyl,
cycloalkyl, heterocycloalkyl, alkoxy, heterocycloalkoxy, alkenyl, heterocycloalkenyl, alkvayi,
amino, amido, acyloxy, carboxyl, hydroxyl, mercapto, alkylthio sulfonyl, sulfonyl, sulfinyl

aminocacyl, silyl, phosphinecarboxy, phosphono. carbocychic group, heterocyclic group, aryl or
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heteroaryl as described in any embodiment herein may be substituted by one or more {such as 1,
2, 3, 4, 5 or 6) substituents selected from the group counsisting of halogen, hydroxyl, carboxyi,
aming, nitro, cyano, Ci.s amido, Crs acyloxy, Cis alkoxy, aryloxy, alkylthio, Cie alkyl, Cis acyl,
Coao aryl, Css cycloalkyl, Crs alkenyl, Coe alkynyl, heterocyclic or hetercaryl, methylenedioxy,
urea group, mercapio group, azide group, carbonyl, alkanesulfonyl, sulfamoyl, dialkyisulfamoyl
and alkylsulfinyl, etc. The substituent Uself may also be optionally substituted. Preferred
substituents incinde withont limitation balogen, hydroxyl, carboxyl, amino, Cire amido, (e
acyloxy, Cie alkoxy, Cis alkyl, Cie acyl and alkanesulfonyl.

{00341 It should be understood that in each embodiment, when the substituent is a
heterocyelic group, aryl or heteroaryl, the number thereof is usnally 1.

{00381 Specificaily, the disclosure provides compounds represented by Forroula b

or stercoisomers, tautomers, N-oxides, hydrates, solvates, isotope-substituted derivatives, or
pharmacentically acceptable salts thereof, or roixtures thereof, or prodrogs thereof, wherein;

Ai, Az and As are each independently selected from N and CRy;

.

the Z ring shown as * is an optionally substituted 5-7 membered carbocyclic group,

~

an optionally substitited 5-7 membered heterocychic group or an optionally substituted 5

membered hetercaryl groap, ¥ indicates the position at which the 7 ring is attached to the rest of
the compound, the dashed lines indicate optional presence of unsaturated bond(s), wherein 7
and ¥z are each independenty C or N, wherein 41 and £z are not N at the same time; 1o addition,
£1 and 7z satisfy the following conditions: (1) when the 7, ring is an optionally substituted §5-7
membered carbocyelic gronp or an optionally substituted 5-7 membered heterocyclic group, both
of Z1 and &2 are C, and among the bonds of the Z ring, only the bond between Zy and Zo is a
double bond; (2) when the Z ring 1s an optionally substituted 5-7 merbered heterocyclic group
and 2z is , the ring atom connected to £ of the Z ring is not N; (3) when the £ ring is an
optionally substituted 5 membered heteroaryl group and 2 s N, in addition o the N at the 2
position, the 5 membered hetercary! further contains 1-3 N heteroatoms; or when £ ring is an
optionally substituted 5 membered heteroaryl, 21 is N, and there are no other heteroatoms in the

Zring, A1is CRuy;
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L is selected from a bond and an alkylene optionally substituted by Rz and/or Ra;

Cy is selected from a group consisting of an optionally sabstituted heterocyclic group, an
optionally substituted arvl, and an optionally substituted hetercaryl;

R is selected from a group consisting of hydrogen, halogen, an optionally substituted alkyl,
an optionally substitoted alkoxy and an optionally substituted carbocyclic group;

Rz and Rs are each independently selected from a group consisting of halogen, ¢yano, an
optionally substituted alkyl, an optionally substitoted alkoxy, an optionaily sabstitnted cycioalkyl,
an optionally substitnted alkenyl, and an optionally substituted alkynyi; or Rz and Ra together
with the attached C form a ring.

{80361 In Formula I and each formula of the disclosure, unless otherwise described, cach
alkyl is independently a Cie alkyl, preferably a Cia alkyl; each alkylene is a Cirs allylene,
preferably a Cia alkylene; each alkenyl is independently a Crs alkenyl, preferably Cz.a alkenyl
each alkynyl is independently Cus alkynyl, preferably Cza alkynyl; each alkoxy is independently
Ci.s alkoxy, preferably Ci4 alkoxy. Preferably, when the alkyl, alkenyl. alkynyl and alkoxy are
substituted, the substitnents can be selected from a group consisting of cyano, hydroxyl, nitro,
amino (-NR'R"), aryl, heterocyclic group, heteroaryl, halogen and carboxyl, etc. The nuraber of
substituents may be -5, R and R" are preferably cach independently H, an optionally substituted
Crs alkyl or an optionally sabstitated Cas cycloalkyl. For example, the substituted alkoyl per se
or as a substituent of other groups may be hydroxyalkyl, dibhydroxyaliyl, allkylaminoalkyl,
dialkylaminoalkyl, heterocyclic alkyl, aralkyl, heteroarylalkyl and haloalkyl, etc. It should be
understood, when the substituent is aryl, heteroaryl, heterocyelic group, cyano. nitro and carboxyl,
the number thereof 1s usnally 1. When the substituent is halogen, the number of substitucnts can
be up to 5 depending on the carbon chain length of the allyl, alkenyl, allkynyl and alkoxy groups;
exemplary substitnents are trifluoromethyl and pentafluoroethyl, ete.

{80371  In Formaula I and each formula of the disclosure, uniess otherwise described, the
number of ring carbon atoms of each carbocyclic group is preferably 3-8, Preferred carbocyclic
groups are Cs.3 cycloalkyl groups or Cas cyeloalkenyl. The substituents on the carbocyclic group
ave preferably Ci.s alkyl, halogenated Cia alkyl, Ciag alkoxy, halogen, hydroxyl, carboxyl, araino
{-NR'R"}, aryl, heterocychic group, beteroary!l and carboxyl, etc. The number of substituents may
be 1-5, R' and R" are preferably each independently H, an optionally substitnted Cia alkyl or an
optionally substituted Cs.s cycloalkyl. It should be understood, when the substituent is aryl,
heteroaryl, heterocyclic group, cyano, nitro and carboxyl, the number thereof is usually 1. When
the substituent 15 halogen, the nursber of substituents can be up to 5.

00381 In Fornmila [ and each formala of the disclosure, unless otherwise described, the
aryl refers to Ceos aryl, the heteroaryl refers to 5-10 membered heteroaryl, and the heterocyclic

group refers to 4-10 membered heterocyclic group. The substituents on each of the arvl,
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heteroaryl and heterocyclic group can each be independently selected from 1-5 groaps consisting
of Crs alkyl, halogenated Ci4 alkyl, Cia alkoxy, halogen, hydroxyl, carboxyl, amino (-NR'R"),
an optionally substituted aryl, an optionally substituted heteroaryl, an optionally substituted
heterocyclic group. halogen, amido, amincacyl (-C(0O)-NR'R") and carboxyl, etc.; wherein R and
R" cach are independently hydrogen, an optionally substituted Cioo alkyl, an optionally
substituted Ca.s cycloalkyl, an optionally sebstituted aryl or an optionally substituted heteroaryl.
Preferably, R and R" each are independently hydrogen, an optionally substitnted Ciq alkyl, an
optionally substituted Ci.s cycloalkyl. The nomber of substituents may be 1-5. The said optionally
substituted aryl, optionally substituted heteroary! and optionally substituted heterocyclic group
may be optionally substituted by 1-5 groups selected from Cha allyl, halogenated Crs alkyl, Cu
4 alkoxy, halogen, hydroxyl, carboxyl, amino (-NR'R"), aminoacyl (-C{O)}-NR'R") and carboxgyl,
wherein, the said R' and R” are preferably each independently H, optionally substituted Ci4 atkyl
or optionally substituted Cas cycloalkyl. It should be understood, when the substituent is aryl,
heteroaryl, heterocyelic group, cyano, nitre and carboxyl, the nomber thereof is usuaily 1. When
the substituent is halogen, the number of substituents can be up to 5.

{60391 In one or more embodiments of the compound of Formula 1, the £ ring 1s selected

from the following groups:

& * B3 * * * * *
-~ ~ y - . el Q,/T /'b\\'.'/, N\ -~
o ~N T ¢
QL QU I =0 (I T L1 AL
\/ R4 ) . kd R4I
N >Yt R_q,» P >ﬁ/* N * !’*
X == N NG = 47N
YN\ N }IN\* (:\\;J; Rx‘."’"ﬁ\ Rgf*‘(\ N ’S’:;j:ﬁl\
Ra Ny R, NN NEL NN RO
N Ré S A R4
2 /4 X * * %
AN o =, Ry’ N7 Mo Nen”
N T . N R N
Rli * RA, N * N * N“'\*n -
, A~ R
t{:)., A R4 /* R4 ; S IS L S * N /-x
ST T T S ST ST
R4 *’ O . 8 *-, R . *‘, 4 *’ S Y and
/*
o
N s

preferably the 7 ring is selected from the following groups:
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wherein ¥ indicates the position at which the 7 ring 18 attached to the rest of the compound; cach
R4 is independently selected from a group consisting of hydrogen, halogen and an optionally
substituted alkyl, preferably hydrogen, halogen and an optionally substituted Cis alkyl; cach R4
is independently selected from a group consisting of hvdrogen, halogen and an optionally
substituted alkyl, preferably hydrogen, halogen and an optionally substituted Cis alkyl. In some
embodiments, each Rq 18 independently selected from a group consisting of hydrogen and an
optionally substituted alkyl, preferably hydrogen and an optionally substituted Ci.3 alkylL

(60401  In one or more embodiments of the compound of Formula L, the Z ring 1s selected

from the following groups:
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{60411  In one or more embodiments of the compound of Formala 1, the Z ring is selected

from the following groups:
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{68421  In one or more embodiments of the compound of Formula 1, the Z ring is selected

from the following groups:

10



WO 2023/025307 PCT/CN2022/115259

& had : ,!#‘ f;& k3 '* Q”I* e k. [N\‘ ,5!
</\§[* @i» Q&* HNij\** WNQI* (I* E ! * q* \\-‘:‘;‘E*

“~

slleRsResBeRs oo a s

N\\MN\* .ﬂN a NN, , <\ ~N, N\::fj\* a Nf::L\* , N‘N;:z . <N”'/'l\* a N*N:r—l\* ’
4L -
(\L \l .y

and ; preferably the Z ring is selected from the

foﬂewing groups:
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{38431  In one or more embodiments of the compound of Formula I, Ay, A2 and Az are
cach independently selected from N and CR., wherein Ry is preferably hydrogen, halogen, an
optionally sobstituted Crs alkyl or an optionally substituted Cis alkoxy, more preferably, Ry is
hydrogen, Ciz alleyl or halogen. In some embodiments, only one of Ay, Az and Az is N, and the
other two are independently CRy, preferably, Ry is independently H, Ci allyl or halogen. In
more preferred embodiment, A3 is CH, one of Ar and Az is N and the other is TR, wherein, R
18 H, Cra alkyl or halogen. lo some embodiments, Ay is N, both of Az and As are CH. In some
embodiments, Az is N, both A1 and Az are CH. In some embodiments, all of A1, Az and Az are
CRy, each Ry is independently H, Ci.3 alkyl or halogen. Preferably, As 1s CH, one of Ay and A»
is CRi, wherein Ri 15 halogen; more preferably, both of Az and As are CH, Ay 1s CRy, wherein
R is halogen.

{68441  In one or more embodiments of the compound of Formula I, when the 7 ring is

not *, Ai, Az and As are cach independently selected from N and CRy, whercin Ry 15
preferably hydrogen, halogen, an optiovally substituted Ci3 alloyl or an optionally substituted Ci.
3 atkoxy, more preferably, Ry is hydrogen, Cr3 alkyl or halogen. In some embodiments, only one
of A1, Az and Az is N, and the other two are independently CRy, preferably, Ry is independently
H, Ci3 alkyl or halogen. In more preferred embodiment, As is CH, one of Avand Az is N and the
other s TRy, wherein, Ry is H. Cia alky] or halogen. In some embodiments, Ay is N, both of Az
and Az are CH. In some embodiments, Az is N, both A: and As are CH. In some embodiments,

all of Ai, Az and Az are CRy, each Ry 1s independently H, Cia alkyl or halogen. Preferably, As 13
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CH, one of Ay and Az s CRy, wherein Ry s Cra alkyl or halogen; wore preferably, both of Az

and Az are CH, Ay is CRy. wherein Ry is (i3 alky! or halogen. Preferably, Az is CH, one of Ay
and Az is CR1, wherein Ry is Crs allovl or halogen; more preferably, both of Ay and Ao are CH,
Az is CRy, wherein Ri is Crs alky! or halogen.
{60451  In one or more erobodiments of the compound of Formula 1, wheo the 7 ring 1s
I
e
¥, Aiis CR1, A2 and Az each are independently N or CR1, wherein Ry is preferably
hydrogen, halogen, an optionally substituted i3 alkyl or an optionally substituted Cis alkoxy,
more preferably, Ri is hydrogen, Cia alkyl or halogen. Preferably, A1, Az and As each are
independently CRy, wherein R is independently H, halogen or Cia alkyl, In sorue emabodiments,
Aiis CRy, both of Az and Az are CH, wherein R is Cis allyl or halogen. In some embodiments,
Az is CRy, both of Ay and Az are CH, wherein Ry is Ci.3 alkyl or halogen. In some embodiments,
Az is CRy, both of Ay and Az are CH, wherein Ri is Croa alkyl or halogen. In some embodiments,
all of A1, Az and As are CH. Preferably, A1 is CRy, both of Az and As are CH: or both of As and

Az ave CH, As is CRy, wherein Ry is Cra alkyl or halogen.

{0046] The substituents on the Z ring can be 1-3 groups selected from a group consisting
of hydroxy, halogen, Cis alkyl, Cia alkoxy, halogenated Ci.4 alkyl, halogenated Cis alkoxy, Cy.
4 alkyl substituted with hydroxy, Crs alkoxy substituted with hydroxy and amino (-NR'R"),
wherein R and R" each are preferably independenily H or Ci4 alkyl. In some embodiments, when
the Z ring is substituted, the substitoents can be 1-3 groups selected from halogen or Ci.4 alkyl.

{08471  In one or more embodiments of the compound of Formula I, each Ry is preferably
independently hydrogen, halogen, an optionally substituted Ci5 alkyl or an optionally substituted
Cis alkoxy. In some emboditaents, Ry is an optionally substituted Cis alkyl, Preferably, when
Ry is substituied, the substituents can be 1-3 groups selected {from halogen, hydroxy, amino (-
NR'R"), etc., wherein R' and R” each are preferably independently H, an optionally substituled
(s alkyl or an optionally sabstituted Css cycloalkyl. Preferably, Ri s halogen, Cia alkyl or
halogenated Cis alkyl. In some embodiments, Ri is hydrogen, Cis alkyl or halogen. In some
cmbodiments, R: is hydrogen or halogen.

{00481  Iv one or more embodiments of the corapound of Formuula §, preferably, Rz and Rs
are each independently halogen or Cis allkvl. In sore embodiments, Rz and Rs together with the
attached C form a 3-6 menbered cycloalkyl.

{00491  In one or more embodiments of the compound of Formula {, L is an unsubstituted
alkylene, preferably an unsubstituted Cis alkylene, more preferably methylene.

{08561  Iv one or roore embodimuents of the compound of Formula L the saxd arvl 15

preferably a phenyl. The said heteroaryt s a 5-10-ruembered hetercaryl contaioing 1 or 2
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heteroatoms selected from oxygen, sulfur and nitrogen atorns. In some embodiments, the said
heteroaryl is a 5-10-membered heteroaryl containing 1 or 2 nitrogen atoms. The said heteroaryl
includes but is not limited to pyridyl, pyrazinyl, pyrrolyl, imidazolyl, pyrazolyl, pyrimidinyl,
pyridazinyl, indolizinyl, thienyl, furyl, and thiazolyl, etc. The said carbocychc group is preferably
a Case cycloalkyl or a Css cycloalkenyl, The said heterocyclic group is preferably a 4-10
membered heterocyclic group containing O, 5 and/or N, including but not limited to azetidinyl,
oxetanyl, pyreolidinyl,  piperazinyl, piperidinyl,  dihydrofuranyl, tetrahydrofuranyl,
tetrahydroisoquinolyl and morpholinyl, etc.

{60511  In onec or more embodiments of the compound of Formula I, Cy is an optionally
substituted 5-7 membered nitrogen-containing heterocyclic group. Preferably, the 5-7 membered
nitrogen-condaining heterocyelic group s covalenily attached to L through its ring nitrogen atom.
Further preferably, Cy is an optionally substituted piperazinyl. Preferably, when Cy is substituted,
the substitients on Cy can be 1-3 groups selected from a group counsisting of halogen, Ci.a alkyl,
Ci4 alkoxy, halogenated Cis alleyl, halogenated Ci4 alkoxy. an optionally substituted 6-14
membered aryl, an optionally substituted 5-10 membered heteroaryl, an optionally substituted 4-
10 membered heterocyclic group and an optionally substituted Cas cyclpalkyl. The optionally
substituted 6-14 membered aryl, the optionally substitnied 5-10 wembered heteroaryl, the
optionally substituted 4-10 membered heterocyclic group and the optionally substituted Cas
cycloalkyl each can be independently substitated by 1-5 substituents selected from a group
consisting of halogen, an optionally substituted alkyl (such as an optionally substituted Ci.z alkyl),
an optionally sobstituted alkkoxy (such as an optionally substituted Cia alkoxy), an optionally
substituted carbocyclic group (such as an optionally substituted Cae cycloalkyl), an optionally
substituted alkenyl {such as an optionally substitoted Cza alkenyl), an optionally substituted
atkynyi {(such as an optionally sabstitated Cr4 alkkynyl), an amino (-NR'R"}), an aminoacyl (-C{()}-
NR'R") and carboxyl, wherein the said R' and R" each are preferably independently H, an
optionally substituted Crie alkyl, an optionally substituted Cie cycloalkyl, an optionally
substituted aryl or an optiovally substituted heteroarvl; preferably H, an optionally substitated Ci
4 alkyl or an optionally substituted (s cycloalkyl. In some preferred embodiments, the
substituent(s) include at least -C{O)-NR'R", and optionally include one or two of substituents
selected from a group consisting of halogen. Ci4 alkyl and halogenated Ci.s alkyl. Preferably. the
said an optionally substituted alkyl, an optionally substituted alkoxy, an optionally substituted
carbocychc group, an optionally substituted alkenyl and an optionally substituted alkyuyl cach
can be independently substituted by 1-3 substituents selected {rom a group consisting of halogen,
bydroxy and amino, such as halogenated Ci4 alkyl and halogenated Cia alkoxy, ete.

{00521  In some preferred embodiments, Cy is substituted by an optionally substitnted 5-

10 membered heteroaryl, preferably an optionally substituted 3-10 membered unitrogen-
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containing heteroaryl. Preferably, the 5-10 membered heteroaryl or 53-10 membered nitrogen-
containing hetercaryl is at least substituted by -C{O}-NR'R" or -COOH and optionally farther
substituted by one or two substituents selected from a group consisting of halogen, Ci-s alkyl and
halogenated Cis alkyl. In some particularly preferred embodiments, Cy is piperaziny] substituted
with an optionally substituted pyridyl, and the said pyridyl is at least substituted with -C(G)-
NR'R". Preferably, in the embodiments as described herein, when the said R and R” are
substituted, the substituents can be 1-5 groups selected from a group consisting of halogen,
hydroxy and amino.

{00531  In one or more embodiments of the compound of Formmla §, Ay, Az and Az are
cach independently CRy; each Ri is independently H, Cis alkyl or halogen; L is -CHz or -
CH2CHz-; Cy 18 piperazinyl substituted with pyridyl, and the said pyridyl is substituted with -
C(O)-NR'R” and optionally further substitated by one or two substituents selected from a group
consisting of halogen, Ci.4 alkyl and halogenated Cr4 alloyl; R and R” each are independently H.
Ci-s alkyl optionally substituted by hydroxy, or Cas cycloalkyl.

{0034] In one or more embodiments of the compound of Formula I, A Az and Az are
cach independently CRy; each Ry is independently H, €y alkyl or halogen: L is -CHu-; Cy 18
piperazinyl sobstituted with pyridyl, and the said pyridyl is substituted with -C{O)-NR'R" and
optionally further substituted by one or two substituents selected from a group consisting of
halogen and Ci4 alkyl; R' and R" each are independently H, Ci.4 alloy! optionally substituted by
hydroxy, or Cas cycloalkyl.

{08551 One group of preferred compounds of Formula 1 in this disclosure is represented

by compouuds of Formula I (ncluding Forroulae Ha and ib)y:

0 Q
M 2, A
NH SEZ NH
W 227’ .
rﬁ\\}\s a"/\N/ 25 TR Ay ’//‘\T B
E
aN /L\/N\«) Ay /K/N\,/
&a (TIa) P (1ib)

or stereoisomers, tantomers, N-oxides, hydrates, solvates, isotope-substituted derivatives, or
pharmaceutically acceptable salts thereof, or mixtures thereof, or prodrugs thereof, wherein:

As, Az and Az are as defined in any embodiments of Formula

W is sclected form a group consisting of CR4Rs, O, S and NR4;

Zi and 72 each are independently C or N, with the proviso that 7 and £2 ave not N at the

same time;
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Za, Za and Zs ave independently selected from a group consisting of UR4, O, S, N, and NR4;
and when £1 is N, at least one of @3, Za and 7s is N; or when #1 is N and all of 73, 74 and 7s are
CR4, A1is CRy;

R is selected from a group consisting of hydrogen, halogen, an optionally substituted alkyl,
an optionally substitated alkoxy and an optionally substitated carbocyclic group;

Ra and Rs each are independenty selected from a group consisting of hydrogen, halogen
and an optionally substituted alkyl;

Re is selected from an optionally substituted ary! and an optionally substitated heteroaryl;

n and m each arc independently selected from a group consisting of 8, 1, 2 and 3; and
2<n+m<4;

Whenmis Qand nis 3, W is not NH.

[G056]  In one or more embodiments of the compound of Formula la, W is CHz, O or N-
Cr3 alkyl, preferably (b, CH2 or N-CHs.

{60571  In one or more embodiments of the compound of Formula Hb, Za, s and Zs are
independently selected from a group consisting of CR4, O, Sand N; and when Zi is N, at least one
of 73, Za and 75 1s N; or when 71 is N and all of Zs, 74 and 75 are CR4, Avis TRy

[GG38]  In one or more embodiments of the compoond of Formula b, the Z ring is

selected from the following groups:

2
{,\
_/'<
\(}Z
2 /;
“ 23
JZ/ :
Z\
\/ =
L]
FAA
{Q’J
FH
i
\4
P
7
g

RN mOENG MNe R, NN NN
* »
N ,‘* /‘k R, //NMN/J R4 x NA;\ N R %4\ /‘x-
= 4 s 3 4G S
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¢
and R N

preferably the 7 ring 1 selected from following groups:
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-
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O SN ‘

wherein * indicates the position at which the Z ring is attached to the rest of the compound; cach

Ra is independently selected from hydrogen, halogen and an optionally sobstituted alkyl,

preferably hydrogen, halogen and an optionally substituted Cra alkyl; each Ry’ is independently

selected from a group consisting of hydrogen, halogen aud an optiopally substituted alkyl,

preferably hydrogen, halogen and an optionally substitated Cias alkyl. In some cmbodiments,

cach R4 is independently selected from a group consisting of hydrogen and an optiovnally

substituted alkyl, preferably hydrogen and an optionally substituted Ci5 alkyl

{30591

Ha and 1Ib), the Z ring 1s selected from the following groups:
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; more preferably, the 7 ring is

selected from the following groups:
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e s N ,,/ N //7\ N SN
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Nep”
oy
{0681 In one or more embodiments of the compound of Formala 1 (including Formulae
Ha and IIb), Ai, A2 and As are cach independently sclected from N and CRy, wherein Ri 15
preferably hydrogen, halogen, an optionally substituted Cia alkyl or an optionally substituted Cr-
3 atkoxy, more preferably, Ry is hydrogen, Cr3 alkyl or halogen. Inn some embodiments. only one
of A1, Az and Az s N, and the other two are independenily CRy, preferably, Ry 1s independently
H, Ci-3 alkyl or halogen. In more preferred embodiment, As is CH, one of Arand Az is N and the
other s TRy, wherein, Ry is H. Cia alky! or halogen. In some embodiments, Ay is N, both of Az
and Az are CH. In some embodiments, Az is N, both A: and As are CH. In some embodiments,
all of Ai, Az and Az are CRy, cach Ry 1s independently H, Ciz alky! or halogen. Preferably, As is
CH, ove of Ar and Az 15 CRy, wherein R is halogen; more preferably, both of Az and As are CH,
Ay is CRy, wherein Ry is halogen.
{08611  In one or more embodiments of the compound of Formula I (inclnding Formulas
Ta and b}, cach R is preferably independently hydrogen, halogen, an optionally substituted Cu.
3 alkyl or ap optionally substituted Ci2 alkoxy. In sowe embodiments, Ri is an optionally
substituted Crs alkyl. Preferably, when Ri is substitnted, the substituents can be 1-5 groups
selected from halogen, hydroxy, and amino (-NR'R"), etc. wherein, R’ and R" each arve preferably
independently H, an optionally substituted Cis alkyl or an optionally substituted Ca.s cycloalkyl.
Preferably, Ri is Cra alkyl or halogenated Cis alloyl. Tn some embodiments, Ry 1s hydrogen, Cu.
1 alkyl or halogen. In some embodiments, R is hydrogen or halogen.
{38621  In one or more embodiments of the compound of Formula I (including Formulae
%
2
e
{ia and 1ib}, when the Z ring 1S not ", A1, A2 and As are each independently selected from
N and CRi, wherein Ry is preferably hydrogen, halogen, an optionally substitaied Cra alkyl or
an optionally substituted Ci3 alkoxy, more preferably, Ri is hydrogen, (i alkyl or halogen. In
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preferred embodiments, only one of Ay, Az and Az is N, and the other two are independently TRy,

preferably, Ry is independently H, Cis alkyl or halogen. In more preferred embodiment, one of
A and Az is N and the other is CRy, As is CH, wherein, Ri is H, Cia alkyl or halogen. In some
embodiments, Ay is N, both of Az and As are CH. In some embodiments, Az is N, both Ay and
Az are CH. In some embodiments, all of Ay, Az and Az are CRy, each Ry is independently H, Cu
3 alkyl or halogen. Preferably, As i1s CH, one of A and Az is CRy, wherein, R1 18 Crs alkyl or
halogen; more preferably, both of Az and As are CH, Ay is CRy, wherein, Ry is Cis alkyl or
halogen. Preferably, Az is CH, one of As and As is Ry, wherein, R1 is Cis alkyl or halogen;
more preferably, both of Avand A» are CH, Az is CRy, wherein, R1 is Ci3 alkyl or halogen.

{6663]  In one or more embodiments of the compound of Formula Iib, when the @ ring is

“, A is CRy, Az and Az each are independently N or CR1, wherein Ry is preferably
hydrogen, halogen, an optionally substitoted Cia alkyl or an optionally substitnted Cis alkoxy,
more preferably, Ry is hydrogen, Cis alkyl or halogen. Preferably, Ay, Az and Az ecach are
wndependently CRy, wherein Ry is independently H, halogen or Cia alkyl. Tn some embodiments,
Ay is CRy, both of A2 and As are CH, wherein, Ry is Ci.a alkyl or halogen. In some embodiments,
Az 1s CRy, both Ar and Az are CH., wherein, Ry is Cus alkyl or halogen. In sorse embodiments,
Az is CRy, both Ay and As are CH, wherein, Ry is Ci3 alkyl or halogen. In some embodiments,
all of Ay, A2 and As are CH. Preferably, Ar is CRy, both of Az and Az are CH; or both of A and

Az are CH, As is CRy, wherein, Ry is Cua alkyl or halogen.

{0064] In one or more embodiments of the compound of Formula 1 (including Formulae
Ha and Hb), Re is an optionally substituted 6-14 wmembered aryl or an optionally substituted 5-10
membered hetercaryl. An exemplary 6-14 membered aryl group is phenyl The said 5-10
menmbered heteroaryl is preferably a 5-10 membered nitrogen-containing hetercaryl, incloding
but is not limited to pyridyl, pyrazinyl, pyrroiyl, imidazolyl, pyrazolyl, pyrimidinyl, pyridazinyl
and indolizinyl, preferably pyridyl, pyrimidinyl and pyridazinyl. Preferably, when Re is
substituted, the substituents can be 1-5 groups selected from a group consisting of halogen, an
optionally substituted alkyl {such as 1.4 alkyl and halogenated Cia alkyl). an optionally
substituted alkoxy {such as Ci4 alkoxy and halogenated Cis alkoxy), aminoacyl (-C{O)-NR'R™)
and carboxyl. More preferably, Rs is substituted with at least one amincacyl group, preferably,
R is substituted in the para position with an optionally substituted aminoacyl group. Preferably,
the said optionally substituted aminoacyl 18 -C{O)-NR'R", wherein the R’ and R" each are
preferably independenily H, an optionally substituted Crae alkyl, an optionally substituted Cs.g
cycloalkyl, an optionally substituted aryl or an optionally substituted heteroaryl, preferably H, an

optionally substituted Ci.4 alicyl or an optionally substituted Cis cycloalkyl. Preferably, when the
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said R'and R" are substituted, the substitucnts can be 1-3 groups selected from a group consisting
of halogen, hydroxy, oxygen and amino. Preferably, the number of carbon atoms of the optionally
substituted alky! and optionally substituted alkoxy is 1-4, preferably, the substituents can be 1-5
groups selected from a group consisting of halogen, hydroxyl, oxygen and amino. In some
preferred embodiments, the substituents on Re include at least aminoacyl (-C(O)-NR'R"), and
optionally inclode any one or two groups of halogen, Ci.4 alkyl and halogenated Crg allyl.

{¢6065]  In one or more embodiments of the compound of Formula If, Re is:

R“\NI’R
B g
Y 3\{’ o

¥

wherein, B:, B2, Bs and Bs are independently selected from a group counsisting of N and CR7 Ry
is selected from a group consisting of hydrogen, halogen, an optionally substituted alkyl, an
optionally substituted alkoxy, an optionally substitited carbocyclic group, an optionally
substituted alkenyl and an optiovally substituted alkynyl; wherein R’ and R" each are
independently hydrogen, an optionally substituted Cio alkyl, an optionally substituted Cas
cyclealkyl, an optionally substituted arvl or an optionally substituted heteroaryl. Preferably, R’
and R" each are independently hydrogen, an optionally substituted Cra alkyl {(incloding
deuterated Crs alkyl), an optionaily substituted Cas cycloalkyl. * indicates the position at which
the said groap is attached to the rest of the compounnd. Preferably, the group containing By, B,

5 and Ba is phenyl, pyridyl, pyrimidioyl or pyridazinyl. Preferably, Ry is H, halogen, Cia alkyl,
C15 alkoxy or halogenated Cis alkyl. Preferably, Bz is N, Bs is CRy, both of B: and Bz are CH,
wherein Ry is H, halogen, Cis alkyl, Cis alkoxy or halogenated Ci3 alkyl. Preferably, when the
said R'and R" are substituted, the substituents can be 1-3 groups sclected from a group consisting
of halogen, hydroxy and amino. Preferably, R’ 18 hydrogen, R" is hydrogen, Cis alkyl, Cae
cycloalkyl, halogenated Cia alkyl, deuterated Ciz alkyl or hydroxy Cis alkyl In some
embodiments, R' is hydrogen, R is hydrogen, Cia alkyl, dewterated Ciz alkyl, Cse eycloalkyl,
or halogenated Crs ally.

[0066] Preferably, in the embodiments as described herein, the said Ry is an optionally
substituted alkyl, an optionally substituted alkoxy, an optionally substituted carbocyelic group,
an optionally sobstituted alkenyl or an optionally substitated alkynyl, which can be independently
substituted by 1-5 substituents selected from a group consisting of balogen, hydroxy and amiso.

{08671 In one or more embodiments of the compound of Formula Ha, nis 1 or 2.

[0068]  In one or more embodiments of the compound of Formula Ha, mis L or 2.

{006%9]  In one or more embodiments of the compound of Formula Ha, when mis 8, W is
O or CHa.
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{30781 In one or more embodiments of the compound of Formula ITa, W is selected from
{3, CHz and N-CHs: A1, Az and As each are independenily selected from N and CRi; Rs is:

R"\NfR’

A

=B
By~ \il/ o]

5 \B(BZ

wherein, Bi, B2, Bs and By are independently selected from a group consisting of N and TRy R’
and R" cach are independently hydrogen, an optionally substituted Ci.io alkyl, an optionally
substituted Cs.g cycloalkyl, an optionally substituted aryl or an optionally substituted heteroaryl.
Preferably, R' and R" each are independently hydrogen, an optionally substituted (i alkyl, an
optionally substituted Cas cycloalkyl. R: is selected from hydrogen, halogen, an optionally
substituted alkyl, an optionally substituted alkoxy and an optionally substituted carbocyclic group,
preferably H, halogen and Chs alkyl. Ry is selected from a group consisting of hydrogen, halogen,
an optionally substitsted alkyl, an optionally substituted alkoxy, an optionally substitoted
carbocychic group, an optionally sobstituted alkenyl and an optionally substitoted alkynyl;
preferably hydrogen, Cis atkyl, halogenated Chia alkyl or halogen. nis 1 or 2. Preferably, As, A2
and Az each are independently selected from N and CRu; wherein Ry is preferably hydrogen,
halogen, an optionally substituted Cia alkyl or an optionally substituted Cra alkoxy, more
preferably, Ri s hydrogen, Cra alkyl or halogen. In some embodiments, only one of Ai, Ao and
Az is N, and the other two are independently CRy, preferably, R is independenily H, Cis alkyl
or halogen. In some embodiments, oue of Arand Azis N and the other is CR1, Az is CH, wherein,
Riis H, Cis alkyl or halogen. In some embodiments, Ay is N, both of Az and Az are CH. In some
embodiments, A21s N, both of A1 and As are CH. In some embodiments, all of Ay, Az and Az are
CRu, each Ry is independently H, Cis alkyl or halogen. Preferably, As is CH, onc of A1 and Az
is CR:, wherein, Ri 1s Cia alkyl or halogen; more preferably, both of Az and As are CH, A1 s
Ry, wherein, Ri is Cia alkyl or halogen. Preferably, Az is CH, one of As and Asis UR1, wherein,
Ri11s Cis alkyl or halogen; more preferably, both of Ar and Az are CH, As is CR1, wherein, Riis
Ci-3 alkyl or halogen. In some embodiments, Ax is CR;, both As and Az are CH, wherein, Ry is
Crs alkyl or halogen. In some embodiments, As 18 CRy, both Ay and Az are CH, wherein, Ry is
Cia alkyl or halogen. In some embodiments, all of Ay, Ao and Az are CH. Preferably, Ay 18 CRy,
both of Az and Az are CH,; or both of Ay and Az are CH, As is TRy, wherein, Ry is Ci3 alkyl or
halogen. Preferably, By, Bo, Bz and Bs are independently selected from a group consisting of N
and CRy; wherein Ry is preferably hydrogen, halogen, an optionally substituted Cioz alkyl or an
optionally substituted Cis alkoxy, more preferably, Ry is hydrogen, Cis alkyl, halogenated Cis
alkyl or halogen. Preferably, both of Bt and B2 are CH, Ba 15 N, By is CRy, wherein Ry is H,

halogen, av optionally substiuted Cios alkyl or an optionally substituted Cra alkoxy, more
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preferably, R is hydrogen, Cis alkyl, halogenated Cia alkyl or halogen. Preferably, R and R”
each are independently hydrogen, an optionally substituted Ci4 alkyl, an optionally substituted
(3.6 cycloalkyl. Preferably, when the said R' and R" arc substituted, the substituents can be 1-5
groups selected from a group consisting of halogen, hydroxy and amino. Preferably, R is
hydrogen, R" is hydrogen, Cus alkyl, Cag cycloalkyl, halogenated Cyo3 alkyl, deuterated Cros alkyl
or hydroxy Cia alkyl. Preferably, Ry is hydrogen, halogen or an optionally sabstituted Ciz alkyl.
Preferably, Ry is hydrogen, halogen, (1.3 alkyl or halogenated Ci5 alkyl. Preferably, nis 1 or 25
mis 1 or 2. More preferably, nis I;mis 1 or 2.

{0711  In one or more cmbodiments of the camp@und of Formula Iib, the 7 ring is

¥ N ® R‘g 3
T \\T/ X/Nw T
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and  Pa v A Az and As each are independently N or CRy;

wherein cach Rs is independently selected from a group consisting of hydrogen, halogen and an
optionally substituted alkyl, preferably hydrogen, halogen and an optionally substituted Crs alkyl;
each R4'is independently selected from a group consisting of hydrogen, halogen and an optionally
substituted alkyl, preferably hydrogen, halogen and an optionally substitnted Crs alkyl. In some

mbodiments, each R4 is independently selected from a group consisting of hydrogen and an

optionally substituted alkyl, preferably hydrogen and an optmndﬂ‘,f substituted Cra atkyl

G0 a0 O G

\,,. "N “~g
preferably, the Z ring is selected fronu . . N .
/* ,»* — /* /w N- /&
SN N 7N N
§ LN YW <L
N\* N * Nf % N‘::‘ » or N" «
k 2 5 ) i ;
a
e
or the £ ring i8 ¥ Agis selected from CRy; Az and As are independently N or TRy

Ry is selected from the following groups:
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R"\ N L 24
B3
By | 0
* 81;/ 2

wherein, By, Ba, Bs and B4 are independently selected from a group consisting of N and CR7 R

i

and R" each are independently hydrogen, an optionally substituted Ciio alkyl, an optionally
substituted Cs.g cycloalkyl, an optionally substituted aryl or an optionally substituted heteroaryl.
Preferably, R’ and R" each are independently hydrogen, an optionally substituted Crs alkyl, an
optionally substituted Ca.g cycloalkyl. Ry is selected from a group consisting of hydrogen, halogen,
an optionally substituted alkyl, an optionally substituted alkoxy and an optionally subsiituted
carbocychic group. R7 is selected from a group counsisting of hydrogen, halogen, an optionally
substituted alkyl, an optionally substituted alkoxy, an optionally substituted carbocyclic group,
an optionally substituted alkenyl and an optionally substituted alkynyl, Preferably, A:, Az and Az
cach are independently selected from N and CRy; wherein Ry is preferably hydrogen, halogen, an
optionally substituted Cis alkyl or an optionally substituted Ci3 alkoxy, more preferably, Ry s
hydrogen, Cis alkyl or halogen. Preferably, only one of Ar, Az and Az is N, and the other two are
independently CR;, preferably, R1 is independentdy H, Cis alkyl or balogen. Preferably, one of
Arand Az is N and the other is CRy, As 18 CH, wherein, R: is H, Ciz alkyl or halogen. Preferably,
Aiis N, and both of A and A3 are CH. In some embodiments, A2 is N, and both of Ay and Az are
CH. o some ermvbodiments, all of A, Az and Az are CR;, each Ri is independently H, Crs alkyl
or halogen. Preferably, Az s CH, one of Ay and Az is CRy, wherein, Ry is Cus alkyl or halogen;
more preferably, both of Az and As are CH, Ay is CRu, wherein, Ri is Cis alkyl or halogen.
Preferably, Az is CH, one of A: and As is CRy, wherein, Ri is Cis alkyl or halogen; more
preferably, both of As and Ao are CH, Az is CR,, wherein, Ri is Cus alkyl or halogen. Preferably,
B, Bz, Bs and Bs are independently selected from a group consisting of N and CRy; whercin Ry
is preferably hydrogen, halogen, an optionally substitnted Craz allkoyl or an optionally substituted
Crs alkoxy, more preferably, R7 is hydrogen, Cis alkyl, halogenated Cis alkyl or halogen.
Preferably, both of Bi and Bz are CH, B3 is N, B4 1s CRy, wherein Ry is H, halogen, an optionally
substituted Ci.3 alky! or an optionally substituted Ci.3 alkoxy, more preferably, Ry is hydrogen,
Cus allyl, halogenated Cios alleyl or halogen. Preferably, R and R" cach are independently
hydrogen, an optionally sobstitted Cus alkyl, an optionally sobstituied s cycloalkvl
Preferably, when the said R' and R" are substituted, the substituents can be 1-5 groups selected
from a group consisting of halogen, hydroxy and amino. Preferably, R' is hydrogen, R" is
hydrogen, Ci3 alkyl, Css cycloalkyl, halogenated Cis alkyl, deunterated Cis alkyl, or hydroxy

Crs atkyl, Preferably, Ry is hydrogen, halogen, Crs alkyl, or halogenated Ci3 alkyl
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{00721 In one or more embodiments of the componnd of Formula T, Ay, Az and Az are
each independently CRi: each Ri is independently H, Cia alkyl or halogen; Re is pyridyl
substituted with -C{O})-NR'R" and optionally further substituted by one or two substituents
sclected from a group consisting of halogen, Cia alkyl and halogenated €14 alkyl; R'and R" each
are independently H, Cia alkyl optionally substituted by hydroxy, or Cs.s cycloalkyl.

{00731 In one or more embodiments of the componnd of Formula T, Ay, Az and Az are
each independently CRi; each Ri is independently H, Cia alkyl or halogen; Re is pyridyl
substituted with -C{O})-NR'R" and optionally further substituted by one or two substituents
sclected from a group consisting of halogen and Ci4 alkyl; R' and R" each are independently H,
Crs atkyl optionally sabstituted by hydroxy, or Ca.s eveloalkyl

{00741 One group of preferred compounds of Formula T in this disclosure is represented

by compounds of Formula Il (including Formulae {iia and [iIh):

R“\N/R!
I {)
~Bz
1
(Iila)
0 Rﬂ\ /,R'
L5 /J\ NP
S E NH ) G
Z‘;@E‘L— /L\ N )\ Iz
23 2\[/ As ( N ey
Ay /; /N\,)
& (1ib)

or sterecisomers, tantomers, N-oxides, hydrates, solvates, isotope-substituted derivatives, or
pharmaceutically acceptable salts thereof, or mixtures thereof, or prodrugs thercof, wherein:

W, D, &o, 7, i, £, Ad, Az, Az, By, Bz, Ba, Ba, nand v are as defined 1n any of the foregoing
embodiments;

R"and R” each are independently H, an optionally substituted Cii0 alkyl, an optionally
substituted cycloalkyl, an optionally substitnted aryl or an optionally substituted heteroaryl; or

Bs and R" together with the attached aminoacyl group form a 6-membered heterocyclic
aroup.

{60751 In one or more embodiments of the compowmnd of Formula Hia, Wis O, CHa or N-
Cr3 alkyl, preferably (b, CHz or N-CHs.

{60761 In one or more embodiments of the compound of Formula iilb, the 7 ring is

selected from the following groups:
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preferably the Z ring is selected from following groups:
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1
* and T

more preferably the Z ring is sclected from following groups:
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wherein gach Rs is independently selected from a group consisting of hydrogen, halogen and an
optionally substituted alkyl, preferably hydrogen, halogen and an optionally substituted Cis alkyl;
cach R4’ 1s independently selected from a group consisting of hydrogen, halogen and an optionally
substituted alkyl, preferably hydrogen, halogen and an optionally substituted Crs alkyl. In some
embodiments, cach Rq 18 independently selecied from a group consisting of hydrogen and an
optionally substituted alkyl, preferably hydrogen and an optionally substituted Ci.3 alkylL

{60771 Inoue or more embodiments of the compound of Forroula 1T (including Formulae

iiia and 1Hb}, the Z ring is selected from the following groups:

e /* N\ ’* e ,‘k N\ & f\\ ,‘k /N\ * ,‘;‘,’\N/* /[‘\"Nl‘*
ya g /4
LG O O L G a0 O
Y S e IV
OGRS GG GEIGRI QRGN R §
* . * , * , * , % X * , * an d * :
preferably from the following groups:
* N f,* * N /* /'St N ,i\‘ /,& ) /{‘E
— P T Pl ~— 7 = 4{;\ N f N
@?\E* \\/\Nr\* N\ij;::* N\\"“’N\* <!;':I:£\* \\N'E:« N = * \N‘f *
;{;\N;’* N\N/’*
N ¢
S AL

and N

{00781  In one or more embodiments of the compound of Formala I (ncluding Formulae
[iia and Hib), A:, Az and As are each independently selected from N and CRi, wherein R is
preferably hiydrogen, halogen, an optionally sabstitoted Ciz alkyl or an optionally substituted Cr.
1 alkoxy, more preferably, Ri s hydrogen, Cios alkyl or halogen. In some embodiments, only one
of Ai, Az and As s N, and the other two are independently CR,, preferably, Ri i independently
H., Cis alkyl or halogen. In more preferred embodiment, As is CH, one of A1 and Axis N and the
other is TRy, wherein, Ry is H, €y alkyl or halogen. In some embodiments, Ay is N, both of Ay
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and As are CH. In some embodiruents, Az 1s N, both A and Az are CH. In some embodiments,

all of Ax, Az and As are CRy, each R1 is independently H. Cis alkyl or halogen. Preferably, Az is
CH, one of Ar and Az is CRi, wherein Ry is halogen; more preferably, both of A2 and As are CH,
Ay s CRy, wherein R1 is halogen.

{60781 In one or more embodiments of the compound of Forroula 1T (including Formulae

T

T

11a and Hib), when the 7 ring is not ¥, A1, Az and Az each are independently selected from
N and CRa, wherein R is preferably hydrogen, halogen, an optionally substituted Cis alkyl or
an optionally soebstituted Ci3 alkoxy, more preferably, Ry is hydrogen, Cis alky! or balogen. In
preferred embodiments, only one of A1, Az and Az is N, and the other two are independently CRi.
preferably, Ry is independently H, Cis alloyl or halogen. In more preferred embodiment, one of
A and Az is N and the other is CRy, As is CH, wherein, Ry 1s H. Crz ally! or halogen. In some
embodiments, Aris N, and both of Az and Az are CH. In some embodiments, A2 is N and both of
Ay and Az are CH. In some embodiments, all of A, Az and As are CRy, each R is independently
H, Ci3 alkyl or halogen. Prelerably, Az is CH, oue of Ar and Az is TRy, wherein, Ry s Cra alkyl
or halogen; more preferably, both of Az and As are CH, Ay is CRy, wherein, Ri is Cis atkyl or
halogen. Preferably, Az 1s CH, one of A and A3z is URy, wherein, Ry is Crs alkyl or halogen;
more preferably, both of A1 and Az are CH, Az 1s CRy, wherein, Ri is Cia alkyl or halogen. In
some embodiments, Ay is CRy, both of Az and As are CH, wherein, Ry is Ci.3 alkyl or halogen.
In some embodiments, Az is CRy, both As and As are CH, wherein, Ru i3 Cis alkyl or halogen.
In some emmbodiments, Az is CRy, both A and Az are CH, wherein, Ri is Cis alkyl or halogen.
In some embodiments, all of A, Az and As are CH. Preferably, Ar is CRy, both of Az and As are
CH; or both of Ay and Az are CH, As 1s CRy, wherein, Ry is Ci.z alky! or halogen.

[G080] In one or more erbodiments of the compound of Fornmila b, when the 7 ring is

*, Avis CRi, Az and As each are independently N or CR1, wherein Ri is preferably
hydrogen, halogen, an optionally substituted Cia alkyl or an optionally substituted Cus alkoxy,
more preferably, Ry is hydrogen, Cis alkyl or halogen. Preferably, Ai, Az and Az cach are
independently CRy, Ry is independently H, halogen or Cia alkyl In some embodiments, Ar is
CRy, both of Az and As are CH, wherein, R1 is (i3 alkyl or halogen. In some embodiments, Az
is CRs, both Ay and Aj are CH, wherein, Ri is Cis alkyl or halogen. In some embodiments, Az is
(R, both A1 and Az are CH, wherein, Ri is Cia alkyl or halogen. In some embodiments, all of
As, Az and As are CH. Preferably, Ay is CRy, both of Az and As are CH; or both of As and Az are

CH, Az is Ry, wherein, Riis Cis alkyl or halogen.
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{00811  In one or more erobodituents of the compouud of Formaela T (incloding Formulae
1fa and Hib), B, Bz, Bz and Bs are independently selected {rom a group cousisting of N and CR7;
wherein Ry is preferably selected from a group consisting of hydrogen, halogen, an optionally
substitated Ci.3 alkyl, an optionally substituted Cr3 alkkoxy, more preferably, Ry is H, Ci3 alkyl,
Cus alkoxy, halogenated Ciz alkyl or halogen. In some preferred ernbodiments, both of By and
By are CH, Bz is N, Bs is CRy, wherein Ry s preferably hydrogen, balogen, an optionally
sabstituted Cis alkyl or an optionally substituted Ci3 alkkoxy, more preferably, Ry is hydrogen,
Chs alkyl, halogenated Ci.3 alkyl or halogen.

{0082] In one or more embodiments of the compound of Formula 1, R' and R” each are
independently hydrogen, an optionally sobstituted Cig alkyl or an optionally substituted Cas
cycloalkyl; Preferably, R' is hydrogen, R" is hydrogen, Cis alkyl, halogenated Cis alkyl,
deuterated Cia alkyl or hydroxy Cis alioyl.

{08831  In one or more embodiments of the compouond of Formula Hia, nis 1 or 2.

{00841  In one or more embodiments of the compound of Formula Hla, mis 1 or 2.

{0085]  In one or more embodiments of the compound of Formula THa, when mis 0, W is
O or CHa.

[0086]  In some preferred embodiments, in the said -C{O)-NR'R" described herein, R and
R" each are independently H, Cia alkyl or Cas cycloalkyl. In further preferred embodiments, R’
is hydrogen and R” is hydrogen or (.3 alkyl

{00871  One group of preferred compounds of Formula 1 in this disclosure is represented
by compounds of Formula IV {(including Formulae IVa, IVb and IVe):

R
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O N
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{ve)
or stereoisomers, tautomers, N-oxides, hvdrates, solvates, isotope-substitnted derivatives, or
pharmacentically acceptable salts thereof, or mixtures thereof, or prodrugs thereof, wherein:

L, Za, 5, Ry, R and R" are as defined in any of the foregoing embodiments;

Rs, Re and Rio each are independently selected from a group consisting of hydrogen, halogen,
an optionally substituled alkyl, and an optionally substituted alkoxy.

{30881 In one or more embodiments of the compound of Formula 1V, the 5-membered

ring containing ¥a, Z4 and ¥s is selected from the following groups:
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wherein each Ra is independently selected from a group consisting of hydrogen, halogen and an
optionally substituted alkyl, preferably hydrogen, halogen and an optionally substituted Ci.3 alkyl;
cach R4’ is independently selected from a groop cousisting of hydrogen, halogen and an optionally
substituted alkyl, preferably hydrogen, halogen and an optionally substituted Ci3 alkyl In some
embodiments, each Ra is independently selected from a group consisting of hydrogen and an

optionally substituted alkyl, preferably hydrogen and an optionally substituied Crs alkyl.

{0089]  Inone or more embodiments of the compound of Formula IV (including Formulae
IVa, IVb and IVc), Rs, Ro and Rio each are preferably hydrogen, halogen, an optionally
sabstituted Cis alkyl or an optionally substinited Ciz alkoxy, more preferably, Re, Rs and Ruo
each are hydrogen, Cr.3 alkyl or halogen. In some embodiments, Rz is Ci.a alky!l or halogen, and
both of R and Rig are H. In some embodiments, Ry is Ciz alley! or halogen, and both of Rs and
R arc H. In some embodiments, both of Rs and Re are H, and Ryp s Cis alkyl or halogen. In
sowme erobodiments, all of Rs, Re and Rio are H. Preferably, Rs is Cus alkyl or halogen, both of
R and Ruip are H; or both of Rs and Ry are H, Rio is Crs alkyl or halogen.

{30%8]  In one or more emwbodiments of the compound of Formula IV (including Formulas
iVa, IVb and IVc), Rv is selected from a group consisting of hydrogen, halogen, an optionally
substituted Cia alkyl, and an optionally substituted Ci3 alkoxy, preferably, Ry is H, Cis allyl,
Ci3 alkoxy, halogenated Ci.3 alkyl or halogen. More preferably, Ry is H, €3 alkyl or halogen.

{60911 In one or more embodiments of the compound of Formula 1V, R and R" each are
independently hydrogen, an optionally substituted Ciq alkyl or an optionally substituted Cs
cycloalkyl; Preferably, R is hydrogen, R" is hydrogen, Ci.z atkyl, halogenated Cios alkyl, hydroxy
Crs alkyl or Cae cycloalkyl. More preferably, R’ is hydrogen, R" is hydrogen, Ciz alkyl,
halogenated Chr.a alleyl, or hydroxy Chra alkyl

[G092]  In one or more embodiments of the compound of Formula 1V, the S-ruembered
ring containing Za, Z4 and Zs is selected from the following groups:

Ry N~ Ra

N\( N/;)E; N&, R4‘< N RS o
=] ~a

N
R V N o %"‘ N ard /\Q’IL\ R4 \% *
,{/\ " L ; o
N * N
P Rﬁ&%\m N N L.

5 /

Re . N> ang Ra

wherein cach Ra is independently selected from a group consisting of hydrogen and Crs alkyl;
cach R4’ is independently selected frora a group consisting of hydrogen and Ci.3 alkyl; preferably,

the 5-membered ring containing 73, 4 and £ is selected from the following groups:
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R7is H, T3 alkyl or halogen;

Rs. Ro and Rio each are hydrogen, halogen or Cis alkyl; preferably, Rs is Ciz alkyl or
halogen and both of Ry and R are H; or Ro is Ci3 alkyl or halogen and both of Rs and Ruo are
H; or both of Rs and Re are H and Rue is Crs alkyl or halogen; or all of Rs, Re and Rio are H; and

R'and R" arc each independently H or Craa alkyl or Cs.g cveloalkyl,

(00931 K shouold be understood that although W, 2, @o, Za, Za, s, A, Az, As, B, Oy, Re,
Bi, B2, B3, B4, Ry, Rs, Ro, Rip, R, R", n and m are described separately above, the described
features, especially the preferred features, can be arbitrarily combined to form the scope of
different compounds of Formula I (including Formulae II, If and IV) in this disclosure. For
exarnple, in some embodiments of compounds of Formula { (including Formulae I, I and IV)
of this disclosure.

{30%4]  The preferred compounds of Formula I include, withowt limitation:

T-{{4-(6-(methylcarbamoypyridin-3-ylipiperazin-1-yhmethyly-3,5-dihydrofurs|{ 3,4~
clquinolin-4{1H}-one (Example 1);

7-{{4-(2-lluore-6-{methylcarbamoy Dpyridin-3-yljpiperazin- L -yDmethyl-3,5-
dihvdrofuro[3 4-clguinolin-4{1Hj-one (Example 2}

7-{{4-(2~chloro-6-(ruethylcarbamoyDpynidin-3-yDpiperazin- 1-yDmethy1}-3,5-
dibydrofuro{3.4-ciquinolin-4{1H)-one (Example 3);

7-{{4-(2-methyl-6-(methylcarbamoylpyridin-3-yi}piperazin-1-yiymethyl}-3,5-
dihydrofure{3.4-clquinolin-4{1H}-one (Example 4};

T-((4-2-trifluoromethyl-6-(methylcarbamoyljpyridin-3-yDpiperazin- L-yDmethyl}-3,5-
dihydrofuro{3,4-clquinolin-d(1 H)-one (Example 5);

7-{{4-(Z-chioro-6-{ethylcarbamoyl}pyridin-3-yhpiperazin- l-yhmethyl}-3,5-
dihydrofurs{3,4-clquinolin-4(1H)-one (Example &),

T-{{4-(2-methyl-6-(ethylcarbamoyhpyridin-3-ylipiperazin- 1-yDmethyi)-3,5-
dihydrofuro{3.4-clquinolin-4(1H)-one (Example 7

T-{{(4-2~rifluoromethyl-6-(cthylcarbamoyDpyridin-3-vl)piperazin- L-yDmethyl)-3,5-

dibydrofuro{3.4-ciquinolin-4{1H)-one (Example 8);
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7-{{4-(2-chloro-6-(ruethylcarbamoyDpyridin-3-yDpiperazin- 1-yDmethyD-9-fluore-3.5-
dihydrofuro{3.4-cjquinolin-4{1H}-one (Example 9;
7-{{(4-{2-methyl-6-(methylcarbamoylpyridin-3-ylpiperazin-1-yl ymethyl}-9-fluore-3,5-
dihydrofure{3.4-c]quinolin-4{1H}-one (Example 10);
7-((d-(2-riftuoromethyl-6-{methylcarbamoypyridin-3-yDpiperazin- L-yDmethy}-9-
fluoro-3.5-dihydrofure[3 4-ciguinolin-4(1H)-one (Example 11)
7-{{4-(2-chioro-6-(ethylcarbamovlipyridin-3-yhpiperazio- L-yDmethyl)-9-fleoro-3,5-
dihydrofuro{3,4-clguinolin-4{1H)-one (Example 12);
7-{{4-(2-methyl-6-{ethylcarbamoyl)pyridin-3-yl)piperazin- 1-yhimethyl}-9-fluoro-3,5-
dihydrofuro3.4-clguinolin-4(1H)-one (Example 13);
T-({4-2-uifluoromethyl-6-(ethylcarbamoyDpyridin-3-vpiperazin- 1 -yDmethyi-9-{laoro-
3,5-dihydrofurof3,4-clquinolin-4(1H}-one {Example 14);
3-({(4-(2-methyl-6-(methylcarbamoylipyridin-3-vl)piperazin- 1 -ymethyl)-7,8,9,10-
tetrahydrophenanthridin-6(5H}-one {Example 15);
7-({4-(2-chioro-6-(methylcarbamoyhpyridin-3-ylpiperazin- I-yDmethyi)-1,2,3,5-
tetrahydro-4H-cyclopentalclquinolin-4-one (Example 16};
7-((4-Z-methyl-6-(methylcarbamoylpyridin-3-yDpiperazin- 1-vUmethy-1,2.3,5-
tetrahydro-4H-cyclopentacjquinolin-4-one (Example 17);
7-{{4-{2-chioro-6-{methylcarbamoylpyridin-3-vi}piperazin-1-ylimethyi}-3,5-
dihydrofuro{3.2-clguinolin-4(2H}-one (Example 18);
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-yhpiperazin- I-yDmethyl)-3,5-
dihydrofuro{3.2-clquinolin-4(2H)-one (Example 19y
3-({(4-(2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- 1 -yDmethyl)-7,9-
dihydrofure{3.4-c]{1,5]naphthyridin-6{5H}-one (Example 20);
7-({4-{2-chloro-O-(methylcarbamoyhpyridin-3-yl)piperazin- I-ymethyl)-2-methyl-1,2,3,5-
tetrahydro-4H-pyrrolof3.4-c]quinolin-d-one (Example 21);
8-({(4-(2-chloro-6-(methylcarbamoyhpyridin-3-yUpiperazin- -y Droethyly-1,2,4,6-
tetrahydro-SH-pyrano| 3,4-cjquinolin-3-one (Example 22);
8-{{4-2-methyl-0-{methylcarbamoyhpyridin-3-yDpiperazin-1-ymethyh-1,2,4,6-
tetrahydro-SH-pyranof 3.4-clgninolin-5-one (Example 23);
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- I-yDimethyhpyrrolo{ 1.2-
ajquinoxalin-4(5H}-one (Hxample 24);
7-({4-(2-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin- I -yDmethyDimidazof 1,2-
ajguinoxalin-4(SH}-one (Example 25);
7-({(4-{2-methyl-6-(methylcarbamoylpyridin-3-ylpiperazin-1-yl ymethyl}imidazof 1,5-

ajguinoxalin-4(SH}-one (Example 26);
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T-({4-(2-methyl-6-(imethylcarbamoyDpyridin-3-yhpiperazin- L-yDmethyl)-
{1,2,dlriazolof4,3-ajquinoxalin-4(SH-one (Example 27);
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-yl}piperazin-1-ylymethylipyrazolof 1,5-
ajguinoxalin-4(SH}-one (Example 28};
7-({4-(2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin-1-yhmethyl)-
1,2, dlrazolof 1,5-a]quinoxalin-4(SH)-one (Exarple 29);
8-{{4-(Z-methyl-0-(methylcarbamoyDpyridin-3-yhpiperazin- 1-yDmethyDimidazo{ 1,5-
clquinazolin-5(6H)-one (Example 30}
8-{{4-(Z-methyl-O-(methylcarbamoyDpyridin-3-yl)piperazin- 1-yhimethyhimidazo[1,2-
clquinazolin-S{6H)-one (Example 31);
8-({4-(2~-methyl-6-(methylcarbamoyhpyridin-3-ypiperazin- -y Dwethyl)-
{1,2,dlriazolof4,3-clquinazolin-3{(6H)-one (Example 32);
8-({4-(2-methyl-6-(methylcarbamoylipyridin-3-yl}piperazin- 1 -y Dmethyl)-
{1,2,d4jtriazolof 1,5-cjquinazolin-5{6H)-one (Example 33);
T-({(4-(2-fluoro-6-(methylcarbamoylpyridin-3-yDpiperazin-1-yhmethyDpyrrolof 1,2-
alguinoxalin-4(SH}-one (Example 34);
7-((4-(2-chioro-6-(methylcarbamoylpyridin-3-yUpiperazin- -y Droethylpyrrolo{ 1,2-
ajguinoxalin-4(SH}-one {(Hxample 35);
7-{{4-(2-flnoro-O-{methylcarbamoypyridin-3-yljpiperazin-1-ylimethyDpyrazolof 1,5-
ajquinoxalin-4(SH}-one (Example 36);
7-{{4-(2-chloro-6-(methylcarbamoyDpyridin-3-yDpiperazin-1-yDmethyDpyrazolo{ 1,5-
ajquinoxalin-4(5H}-one (Example 37);
T-({(4-2-fluoro-6-(methylcarbamoypyridin-3-vi)piperazin-1-yDmethylyimidazo[ 1,5-
ajquinoxalin-4(5SH}-one (Example 38}):
7-{{4-{2-chloro-G-(methylcarbamoyhpyridin-3-yl)piperazin- I -yl imethylimidazof 1.5~
alguinoxalin-4(SH}-one (Example 39);
T-((4-Z-methyl-6-(methylcarbamoylpyridin-3-yDpiperazin- I-vDmethyl)-9-
fluoropyrrolof L, 2-ajquinoxalin-4(5H}-one (Example 40);
T-{{4-(2-fluore-6-{methylcarbamoyDpyridin-3-yDpiperazin- 1 -yl methyh-9-
fluoropyrrolof1.2-ajquinoxalin-4(5H)-one {(Example 41};
7-{{4-(2-chloro-6-(methylcarbamoylpyridin-3-yDpiperazin-1-yDmethyD-9-
fluoropyrrolof1,2-ajquinoxalin-4(SH)-one (Example 42}
7-({4-(2-methyl-6-{methylcarbamoyDpyridin-3-yDpiperazin- L-yDmethyl)-9-
fluoropyrazolol 1, 5-ajquinoxalin-4(5SH)-one (Example 43};
7-({4-(2-fluoro-6-(methylcarbamoylpyridin-3-yipiperazin-1-y ymethyl}-&-

fluoropyrazolo[1,S-alquinoxalin-4{SH)-one (Example 44},
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7-{{4-(2-chloro-6-(ruethylcarbamoyDpyridin-3-yhipiperazin- 1-yDmethyl)-9-
fluoropyrazolol 1, 5-ajquinoxalin-4(5H)-one (Example 45},
7-{{(4-{2-methyl-6-(methylcarbamoyDpyridin-3-yl}piperazin-1-ylymethyl}-9-
chloropyrazolo{1,5-ajquinoxalin-4{5H)-onc {Example 46};
T-({(4-(2-fluoro-6-(methylcarbamoylpyridin-3-yDpiperazin-1-yhmethyD)-9-
chloropyrazolo{1,5-a]quinoxalin-4(SH)-one (Exarople 47);
8-{{4-(Z-methyl-0-(methylcarbamoyhpyridin-3-yDpiperazin- I-yDmethyDpyrrolo{ 1,2-
ciquinazolin-5{(6H)-one (Example 48},
T-{{4-{2-methyl-6-{ethylcarbamoylpyridin-3-ylipiperazin- 1-yhimethyi)-1,2,3,5-tetrahydro-
4H-~cyclopentalclquinolin-4-one (Example 49);
7-{{4-(2-chloro-6-(cthylcarbamoylpyridin-3-vhipiperazin-1-yDmethyD- 1,23, S-tetrahydro-
4H-cyclopentalclquinolin-4-one (Hxample 50);
8-({4-(2-tlnore-6-(methylcarbamoyipyridin-3-yipiperazin-1-yDmethyhimidazof 1,2-
clquinazolin-5(6H)-one {Example 51);
8-({4-(2-chloro-6-{methylcarbamovhpyridin-3-yhpiperazin- L-yDmethylimidazof 1.2-
clguinazolin-3(6H}-one (Example 52);
8-({(4-(2-fhuoro-6-(methylcarbamoylpyridin-3-yhipiperazin- L-ylmethyD-10-
fluoroimidazo{1,2-cjquinazolin-S{(6H)}-one (Example 53);
T-{{4-{2-methyl-6-{methylcarbamoyDpyridin-3-yl)piperazin- I-vlimethyh)-1-
methylpyrrolof1,2-ajgninoxalin-4(5H)-one (Example 54);
7-{{4-{2-methyl-6-(methylcarbamoyDpyridin-3-ypiperazin- I-yDimethyl)-2-
methylpyrrolof 1, 2-ajgninoxalin-4(53H)-one (Example 55);
7-({4-{2-methyl-6-(methylcarbamoylpyridin-3-yDpiperazin- 1-yDmethyl)-3-
methylpyrrolof1,2-ajquinoxalin-4{5H}-one (Exampie 56);
7-({(4-{2-methyl-6-(methylcarbamoylpyridin-3-yl}piperazin- 1-ylymethyl}-2-
methylpyrazolof1,5-ajgninoxalin-4(5H)-one (Exampie 57);
T-((4-Z-methyl-6-(methylcarbamoylpyridin-3-yDpiperazin- 1-vDmethyl)-3-
methyipyrazolof1,5-ajguinoxalin-4(SH-one (Example 58);
T-{{4-(2-methyl-6-{cyclopropyicarbamoylipyridin-3-vi}piperazin-i-yDmethylpyrrolof 1.2-
ajquinoxalin-4(SH}-one {Example 59);
7-{{4-(2-flnoro-6-{cyclopropylcarbamoylipyridin-3-yDpiperazin- 1 -yhmethyDpyrrolo{ 1,2-
ajquinoxalin-4(5H}-one (Hxample 60);
7-({4-{2-chloro-6-(cyclopropyicarbamoylpyridin-3-yDpiperazin- L-yDmethyhpyrrolol 1.2~
ajguinoxalin-4(SH}-one (Example 61
7-({4-{2-methyl-6-{cyclopropylcarbamovlpyridin-3-yijpiperazin-1-

vhmethyDpyrazolof 1, 5-algninoxalin-4(§H)-one (Example 62);
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7-({4-(2-methyl-6-{cyclopropyvlcarbamoyDpyridin-3-yDpiperazin- L-yhmethy)-3,5-
dihydroforo{3,4-clquinolin-4{1H}-one (Example 63};
7-{{(4-(2-fluoro-6-(methylcarbamoyljpyridin-3-yilpiperazin-1-yDmethyl}-9-fluore-3,5-
dihydrofuro{3.4-clquinolin-4{1H}-one (Example 64});
T-({4-(6-(methylcarbamoypyridin-3-yhpiperazin-1-yDmethyDpyrrolo[ 1, 2-a]goinoxalin-
4{5H)-one (Example 65);
7-{{4-(Z-methyl-6-{cyclopropylcarbamoylpyridin-3-yhipiperazin-i-yDmethyl)-9-
tluoropyrrolof1.2-ajquinoxalin-4{5H)-one {Example 66};
7-{{4-{2-flnoro-0-{cyclopropylcarbamoylipyridin-3-yipiperazin-1-yhmethyl}-9-
fluoropyrrolof1,2-ajquinoxalin-4(SH)-one (Example 67);
7-({4-(2-chioro-6-{cyclopropylcarbamoyhpyridin-3-yDpiperazin- I-yDwethy)-9-
fluoropyrrolof1,2-ajquinoxalin-4{SH}-one (Example 68);
T-({4-2-fluoro-6-(methylcarbamoypyridin-3-vi}piperazin-i-yDmethyl)-2-
methylpyrazolof1.5-ajguinoxalin-4(SH)-one (Exampie 69);
T-({4-(2-chioro-6-(methylcarbamoyhpyridin-3-ylpiperazin- 1-yDmethyi)-2-
methylpyrazolof1,5-ajgninoxalin-4(SH)-one (Exampie 70);
T-{{4-(2-fluoro-6-{methylcarbamoylpyridin-3-yDpiperazin-1-yDmethyD-3-
methylpyrazolof1,5-ajquinoxalin-4{5H}-one (Example 71);
7-{{4-{2-chioro-6-{methylcarbamoyl}pyridin-3-vl}piperazin-1-ylmethyl}-3-
methylpyrazolof1,5-ajquinoxalin-4(5H)-one (Exampie 72);
7-{{4-(2-fluoro-O-{methylcarbamoyDpyridin-3-yljpiperazin- 1 -yDmethyl)-9-fluore-2-
methylpyrazolof 1, 5-ajquinoxalin-4(5H}-one (Hxaruple 73);
7-({4-{2-chloro-6-(methylcarbamoyDpyridin-3-ylipiperazin- 1-ylmethy-9-fluoro-2-
methylpyrazolof1.5-ajguinoxalin-4(SH)-one (Exampie 74};
7-({(4-(2-methyl-6-(methylcarbamoylpyridin-3-yl}piperazin- 1-yiymethyl}-9-fluoro-2-
methylpyrazolof1,5-ajgninoxalin-4(5H)-one (Exampie 73);
7-((4-(2-fluoro-6-(methylcarbamoyDpyridin-3-yDpiperazin- 1 -yhmethyD-9-fluore-3-
methyipyrazolof1,5-ajquinoxalin-4(SH-one (Example 76);
7-{{4-(2-chioro-6-{methylcarbamoylipyridin-3-vDpiperazin- -y Duethy 3-9-flooro-3-
methylpyrazolof1,5-ajquinoxalin-4{5H}-one (Example 77);
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- I-ylimethyl}-9-fluore-3-
methylpyrazolof L, 5-ajquinoxalin-4(SH}-one (Hxaruple 78);
7-({4-(2-methyl-6-(methvicarbamoyhpyridin-3-ylpiperazin- L-yDmethyl)-9-fluoro-1,2,3,5-
tetrahydro-4H-cyclopenta[ciguinolin-4-one (Example 79);
7-((4-(2-fluoro-6-(methylcarbamoyl jpyridin-3-vi}piperazin-1-yDmethyl}-9-fluore-1.2,3.5-

tetrahydro-4H-cyclopenta[ciquinolin-4-one (Example 80);
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7-{({4-(2-methyl-6-{cyclopropylcatbamoyDpyridin-3-yDipiperazin- -yDmethyD-9-fluoro-
1.2,3,5-tetrahydro-4H-cyclopentalciquinolin-4-one (Hxample 81};
7-{{(4-(2-fluoro-6-(cyclopropylcarbamoylpyridin-3-ypiperazin- 1 -yDimethyD-9-fluoro-
1.2,3.5-etrahydro-4H-cyclopentalciquinolin-4-one (Example 82);
T-({4-(2-methyl-6-(methylearbamoylpyridin-3-yDpiperazin-1-yhmethyhthienof3.4-
clguinolin-4(SH)-one (Example §3);
T-{{4-(Z-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin-1-viimethyDihienof2,3-
ciquinolin-4{5H-one (Example 84);
T-{{4-{2-methyl-6-{(methylcarbamoyDpyridin-3-yl)piperazin- 1-ylimethythienof 3,2-
ciquinolin-4(5H}-one (Exaraple 85);
7-({4-(2-methyl-6-{methylcarbamoyDpyridin-3-yDpiperazin- L-yDmethyl)-9-
fhuorothieno{3.4-cjquinolin-4{5H}-one (Example 86);
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-yi}piperazin- 1 -yhmethyl)-2-chlore-9-
fluoropyrazolo[1,S-alquinoxalin-4(5H)-one (Example 87};
T-({4-(2-fluoro-6-(methylcarbamoylpyridin-3-yDpiperazin- 1 -ymethyl)-2-chlore-9-
fluoropyrazolof 1.5-alquinoxalin-4{SH}-one (Example 88);
T-{{4-Z-methyl-6-(carbamoyhpyridin-3-yhpiperazin- 1-yDmethy1}-9-luoropyrazolof 1.5-
ajguinoxalin-4(SH}-one {(Hxample 89);
T-{{4-{2-methyl-6-{{methyl-d3)-carbamovlipyridin-3-yl}piperazin-1-ylymethyl}-9-
fluoropyrazolof 1,3-ajquinoxalin-4¢3H}-onc (Example 90);
7-{{4-{2-methyl-6-(ethylcarbamoyhpyridin-3-ylpiperazin- {-yDmethyl)-9-
fluoropyrazolol 1, 5-ajquinoxalin-4{5H}-one (Example 91);
7-{{4-(2-methyl-6-(cyciopropylcarbamoyDpyridin-3-yhpiperazin- 1 -yhimethy -9-
fluoropyrazolo[1,S-alquinoxalin-4(5H)-one (Example 92},
7-({(4-{2-methyl-6-(methylcarbamoylpyridin-3-yl}piperazin- 1-ylymethyl}-&-
fluoropyrazolof 1.5-alquinoxalin-4{SH}-one (Example 93);
T-((4-Z-methyl-6-(methylcarbamoylpyridin-3-yDpiperazin- I-vDmethyl)-6-
fluoropyrazolof1,5-ajquinoxalin-4{SH}-one (Example 94);
T-{{4-(2-fluore-6-{methylcarbamoyDpyridin-3-yDpiperazin- 1 -y methy h-6-
fluoropyrazolo]1,5-ajquinoxalin-4{5H-one (Example 95);
§-((4-(2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- i -yDmethy)-10-
fluoroimidazol1,2-clguinazolin-5(6H}-one (Example 96};
T-({4-(6-(methylcarbamoyDpyridin-3-yhpiperazin- l-yhmethy-9-fluoropyrazolof 13-
ajguinoxalin-4(SH}-one (Example 97;
7-({(4-{2-methyl-6-(methylcarbamoylpyridin-3-yl}piperazin- 1-yiymethyl}-3-

chloropyrazolo{l,5-ajquinoxalin-4(3H)-one (Example 98);
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T-({4-(2-fluoro-6-{methylcarbamoyDpyridin-3-yUpiperazin- 1 -y Dmethyl)-3-
chloropyrazolo{1.5-ajquinoxalin-4{5H}-one {Example 99);
7-{{(4-{2-methyl-6-(methylcarbamoyDpyridin-3-yl}piperazin-1-ylymethyl}-2-
chloropyrazolo{1,5-ajquinoxalin-4{5H}-one {Example 100}
T-({4-(2-methyl-6-(methylcarbamoylpyridin-3-ypiperazin-1-yhmethyl)-2,3-
dimethylpyrazolof1,5-algninoxalin-4(SH-one (Example 101);
T-{{4-(Z-methyl-6-{methylcarbamoyDpyridin-3-yDpiperazin- 1-yDimethyD-9-
methyipyrazolof1,5-ajquinoxalin-4(5H}-one (Example 102};
7-{{4-{2-methyl-6-{methylcarbamoyDpyridin-3-yl)piperazin- 1-vlymethyl}-6-fluoro-2-
chloropyrazolo[l.5-ajguinoxalin-4(5H)-one {Example 103);
7-{{4-(2-methyl-6-{(methylcarbamoyDpyridin-3-yDpiperazin- L-yDmethyfuro]2.3-
ciquinolin-4(5H)-one (Hxample 104);
7-{{4-(2-methyl-6-(methylcarbamoylpyridin-3-ylipiperazin- 1-yDmethyl}- 1-methyi-1,5-
dihydro-4H-pyrazoio[4,3-cjquinolin-4-one {(Example 105);
T-({4-(2-methyl-6-(methylearbamoylpyridin-3-ylpiperazin-1-yhmethyh)-1,5-dihydro-4H-
pyrazolof4,3-clquinolin-4-one (Example 106}
7-((4-Z-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin- 1-yDmethyD-9-fluoro-
furo{2,3-clquinolin-4{5H}-one (Example 107},
7-{{4-{2-flnoro-O-(methylcarbamoypyridin-3-ylipiperazin- I-yDmethyl)-9-fluoro-
fure{2,3-cjquinolin-4(SH)-one (Example 108);
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- I-yDimethyl-6-fluore-2-
methylpyrazolof L, 5-ajquinoxalin-4{5H}-one (Hxaruple 109);
7-{{4-2-fluoro-6-{ethyicarbamoylipyridin-3-yDpiperazin-1-y Dmethyi}-6-
fluoropyrazolof 1.5-alquinoxalin-4{5H}-one {(Example 110}
7-({(4-(2-fluoro-6-(cyclopropylcarbamoylipyridin-3-yipiperazin- I - ylimethy -6+
fluoropyrazolof 1.5-alquinoxalin-4{SH}-one (Example 111});
7-((4-2-fluoro-6-(methylcarbamoyDpyridin-3-yDpiperazin- 1-yhmethyD-6-fluore-2-
chloropyrazelo{1,5-alguinoxalin-4(SH)-one (Exaruple 112);
T-{{4-(Z-methyl-4-(methylcarbamoyDphenyDpiperazin- -y Dmethy}-9-flucropyrazolo{ 1,5-
ajquinoxalin-4(5H}-one {Example 113);
7-{{4-{2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- I-ylimethyl)-9-
fluorothieno] 2 3-clquinolin-4(SH}-one (Example 114);
7-({4-(2-fluoro-6-(methylcarbamoypyridin-3-vlpiperazin- 1 -y Dmethyl)-6-fluore-2-
methylpyrazolof 1.5-ajquinoxalin-4{5SH)-one (Exanmple 115);
7-({(4-{2-methyl-6-carboxypyridin-3-vpiperazin-1-yDmethy!}-9-fluoropyrazolof 1.5~

ajgquinoxalin-4(SH)-one (Example 116);
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T-({4-(2-methyl-6-(N-(hydroxymethyDcarbamoyDpyridin-3-yDpiperazin-1-yDmethy)-9-
fluoropyrazolol 1, 5-ajquinoxalin-4{SH)-one (Example 117},
8-({4-(2-methyl-6-(methylcarbamoylipyridin-3-vi}piperazin-1-ylmethylipyrazolo{1.5-
clquinazolin-5(6H)-one {Example 118);
8-({(4-(2-chloro-o-(methyicarbamoyhpyridin-3-yUpiperazin- I-yDimethyl}-10-
fluoroimidazo{1.2-cjquinazolin-S(6H)-one (Example 119);
8-{{4-(2-fluoro-0-{methylcarbamoypyridin-3-yDpiperazin-1-vlmethyh-10-
fluoroimidazo{1,2-clquinazolin-5(6H-one {Example 120);
7-{{4-{2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- | -yymethyhfuro{3,2-
clquinolin-4({5H}-onc (Exaraple 121}
7-({4-(2-methyl-6-{(methylcarbamoyDpyridin-3-yDpiperazin- L-yDmethylithiazolof4,5-
ciquinolin-4(5H)-one (Hxample 122);
T-({4-2-fluoro-6-(methylcarbamoypyridin-3-vi}piperazin-i-yDmethyl)-2-
chloropyrazolo{1,5-ajquinoxalin-4{5H}-one {Example 123};
T-({4-(2-methyl-6-(methylearbamoyDpyridin-3-ylpiperazin- 1-yhmethyh)-3-
fluoropyrazolof 1.5-alquinoxalin-4{SH}-one (Example 124},
T-{{4-(2-fluoro-6-{methylcarbamoylpyridin-3-yDpiperazin-1-ymethyh-2 3-
dimethylpyrazolof 1,5-ajquinoxalin-4(SH}-one (Example 125);
7-{{4-{2-flnoro-O-{methylcarbamoyDpyridin-3-yljpiperazin- I -yhmethyl)-3-chloroe-2-
methylpyrazolof1,5-ajquinoxalin-4{5H)-one (Exampic 126);
7-{{4-{2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- I-yDmethyl)-3-chloro-9-
fluoropyrazolol 1, 5-alquinoxalin-4¢ 5H)-one (Example 127);
7-({4-{2-methyl-6-(methylcarbamoylypyridin-3-ypiperazin- 1-yDmethyl)-6-
fluoropyrrolof 1,2-ajquinoxalin-4(5H)-one {Example 128});
7-({(4-{2-methyl-6-(methylcarbamoylpyridin-3-yl}piperazin- 1-ylymethyl}-6-
methylpyrazolof1.5-ajgninoxalin-4(5H)-one (Example 129}
T-((4-Z-methyl-6-{methylcarbamoylpyridin-3-yDpiperazin- 1-vlmethyl)-6-
chloropyrazelo{1,5-alguinoxalin-4(SH)-one (Exaraple 130);
8-{{(4-2-methyl-6-{methylcarbamoyDpyridin-3-yipiperazin- I -ymethyh-10-
fluoropyrrolof1,2-ciquinazolin-5{6H}-one (Example 131);
§-({4-(2-flnoro-6-(methylcarbamoyDpyridin-3-yljpiperazin- I -yDimethyl)-10-
fluoropyrrolof1,2-¢clquinazolin-3(6H)-one (Exaruple 132);
7-({4-(2-fluoro-6-(methylcarbamoyDpyridin-3-yvipiperazin- 1 -y Dmethyl)-6-
methylpyrazolof 1.5-ajquinoxalin-4{5SH)-one (Example 133);
7-({4-(2-fluoro-6-(methylcarbamoylpyridin-3-yipiperazin-1-yl ymethyl}-6-

chloropyrazolo{l,5-ajquinoxalin-4(3H)-one (Example 134);
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T-({4-(2-methyl-6-(cyclopropylcatbamoyDpyridin-3-yDpiperazin- 1 -yhmethyD-6-
fluoropyrazolol 1, 5-ajquinoxalin-4{5SH)-one (Example 135);
&-fluoro-7-{{4-(2-flnoro-6-{{methyl-d3)carbamoylpyridin-3-yi}piperazin-1-
yhmethylipyrazolof1.5-alquinoxalin-4(5H)-one {Example 136};
5-fluoro-7-{({4-(2-methyl-6-({methyl-d3)carbamoylpyridin-3-yDpiperazin-1-
yhmethyDpyrazolof1,5-algninoxalin-4(SHy-one (Example 137}
&-floore-7-({4-(2-tlaoro-6-((methy-d3 )carbamoyDpyridin-3-yDpiperazin-1-
yimethyDfuro{2. 3-c]gninolin-4{SH)-one (Example 138);
6-fluore-7-({4-(Z-methyl-6-({methyl-d3)carbamoyDpyridin-3-ylipiperazin- 1-
vhmethyDfuro[2 3-c]guinolin-4(5H)-one (Example 139);
6-fluoro-7-({4-(2-methyl-6-{ (rocthyi-d3)carbamoyDpyridin-3-yDpiperazin- L-yDmethy1)-2-
chloropyrazolo{1.5-ajquinoxalin-4{5H}-one {Example 140};
S-thoro-7-({(4-(2-fluoro-0-{{methyl-d3)ecarbamoyhpyridin-3-yl}piperazin-1-
yhmethylipyrazolof1.5-alquinoxalin-4(5H)-one {Example 141};
5-fluoro-7-({4-(2-flnoro-6-({methyl-d3)carbamoyhpyridin-3-yl)piperazin- 1 -yhmethyl)-2-
chloropyrazolo{l,5-ajquinoxalin-4(3H)-one (Example 142);
7-((4-Z-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin- 1-vyDmethyD-6-fluoro-
furo{2,3-clquinolin-4{5H}-one (Example 143},
7-{{4-(2-methyl-6-{ethylcarbamoyhpyridin-3-ylipiperazin- 1-yDmethy 1}-6-
fluoropyrazolof 1,3-ajquinoxalin-4(5H}-one (Example 144};
7-{{4-(2-fluoro-O-{methylcarbamoylpyridin-3-yijpiperazin- i -yDmethyl)-6-
fluoropyrrolof1,2-alguinoxalin-4{(SH)-one (Example 145y,
7-{{4-(2-methyl-6-(methyicarbamoylipyridin-3-ylipiperazin- 1 -yDmethyl}-2-methy]-2.5-
dihydro-4H-pyrazoio[4,3-cjquinolin-4-one {(Example 146);
7-({(4-{2-methyl-6-(methylcarbamoylpyridin-3-ylpiperazin- 1 -yl ymethyl}- 3-chloro-2-
methylpyrazolof1.5-ajgninoxalin-4(5H)-one (Example 147}
T-((4-Z-methyl-6-(methylcarbamoyDpyridin-3-yhpiperazin-1-vDmethyl)-3,9-
difluoropyrazolol 1,5-alquinoxalin-4(SH)-one (Example 148);
7-{{4-(2-fluoro-O-{methylcarbamoypyridin-3-yDpiperazin-1-yhimethyD-6-fluoro-
furo{2,3-cjquinclin-4{5H)-one (Example 149});
§-({4-(2-flnoro-6-{(methylcarbamoyDpyridin-3-yljpiperazin- I-yDmethyl)-7-
fluoropyrrolof1,2-¢clquinazolin-3(6H)-one (Exaruple 150);
ot stereoisomers, tautomers, N-oxides, hydrates, isotope-substitnied derivatives, solvates ot
pharmacentically acceptable salts thereof, or mixtures thereof, or prodrugs thereof.
{00951 Some of the compounds of the present disclosure may exist as stercoisomers

including optical isomers. The disclosure includes all stereoisomers and the racemic mixtores of
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such stercoisomers as well as the individual enantiomers that may be separated according to
methods that are well known to those of ordinary skill in the art.

{00961 Examples of pharmaceutically acceptable salts include inorganic and organic acid
salts, such as hydrochloride, hydrobromide, phosphate, sulphate, citrate, lactate, tartrate, maleate,
furnarate, mandelate and oxalate; and inorganic and organic base salts formed with bases, such
as sodiom hydroxy, tristhydroxymethyDaminomethane (TRIS, vomethamine) and N-methyl-
glucamine.

{00971 Examples of prodrugs of the compounds of the disclosure include the simple esters
of carboxylic acid-containing compounds {c.g., those obtained by condensation with a Cia
alcohol according to methods known in the art); esters of hydroxy containing compounds (e.g..
those obtained by condensation with a Cru carboxylic acid, Cs.g diacid or anhydrnide thereof, such
as succinic anhydride and fumaric anhydride according 1o methods known in the arty; imines of
amine containing compounds {e.g., those obtained by condensation with a Ci.s aldehyde or ketone
according to methods known in the art); carbamate of amino containing compounds. sach as those
described by Lew, et al., (J. Med. Chem. 42: 3623-3628 (1999)) and Greenwald, e al., (J. Med.
Chem. 42: 3657-3667 (1999)); and acetals and ketals of alechol-containing compounds {(e.g.,
those obtained by condensation with chloromethyl methyl ether or chloromethy] ethyl ether
according to methods known in the art).

{0098] The compounds of this disclosure may be prepared using methods known to those
skilied in the art, or the novel methods of this disclosure. Specifically, the compounds of this
disclosure with Formula I (inchuding Formulae I, I and IV) can be prepared as illustrated by
the exemplary reaction in Scheme 1. Reaction of methyl 4-oxotetrabydroforan-3-carboxylate and
triflucromethanesulfonic anhydride (T20) ander the catalysis of N N-diisopropylethylamine
(DIEA) produced methyl 4-({{trifluoromethylisulfonylloxy}-2,5-dihydrofuran-3-carboxylate.
Suzuki reaction of methyl 4-{{{&riflnoromethyijsulfonyloxy)-2,5-dihydrofuran-3-carboxylate
and (d-{methoxycarbonyD-2-nitrophenyhboronic acid under the catalysis of Pda{dba)s produced
methyl  4-(d-{methoxycarbonyl}-2-nitropheny)-2 . 8-dihydrofuran-3-carboxylate.  Reaction of
methyl 4-(4-(methoxycarbonyl)-2-oitrophenyl)-2.5-dihydrofuran-3-carboxylate and Fe/AcOH
under the catalysis of AcOH produced methyl 4-ox0-1,3,4,5-tetrabydroforoe{3 4-cjquinoline-7-
carboxylate. Reduction reaction of methyl 4-oxo-1,3,45-tetrahydrofuro{3.4-clgninoline-7-
carboxylate and Hthium aluminum  hydride (LiAHs) produced  7-Chydroxymethyl)-3,5-
dihydrofuro{3 4-cljguinolin-4(1Hj-one. Chlorination of 7-(hydroxymethyl}-3,5-dihydrofurof3,4-
clguinoln-4(1H)-one with SOCL produced 7-(chloromethyl}-3,5-dihydrofuro{3,4-clguinolio-
4(1H)-one. Substitution reaction of 7-{chloromethy1}-3,5-dihydrofare{3 4-cjquinolin-4{1H)-one

and N-methyl-5-{piperazin-1-yljpicolinamide under the catalysis of DIEA and KI produced the
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target corapound T-{{4-(6-(roethylcarbamoyDpyridin-3-yhpiperazin-1-yDimethy}-3,.5-
dihydrofuro{3,4-clquinolin-4{1H}-one.
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{30981 Other related compounds can be prepared using similar methods. For example,

replacernent of N-methyl-S-(piperazin- I-yDpicolinarmde with 6-fluoro-N-methyl-S-(piperazin-
1-ylpicolinamide pmduced the target compound 7-{({4-(2-fhuoro-6-(methylcarbamoypyridin-3-
yhpiperazin-1-yhmethyh)-3,5-dihydrofurof 3,4-cjquinolin-4{1H)-one. Replacement of N-methyl-
3-(piperazin-1-ylpicolinamide with 6-chloro-N-methyl-3-(piperazin-1-yhpicolinamide
produced the target compound 7-({(4-(2-chloro-6-(methylcarbamoyDpyridin-3-yhpiperazin-1-
yhmethyh-3,5-dihydrofuro[3,4-cjquinolin-4{ 1H)-one. Replacement of N-methyl-5-(piperazin-
I-yUpicolinamide with N, 6-dimethyl-5-(piperazin-1-yDpicolinamide produced the target
compound 7-({4-(2-methy}-6-(methylcarbamoyhipyridin-3-ylpiperazin- 1-ylimethyi}-3,5-
dihydrafuro{3,4-clquinolin-4{1 H}-one. Repiacement of N-methyl-5-(piperazin-1-
yhpicolinamide with 6-chloro-N-cthyl-3-(piperazin-1-yljpicolinamide produced the target
compound 7-{{4-(2-chloro-6-{ethylcarbamoyhpyridin-3-yDpiperazin- I-yDmethyl}-3,5-
dihydrofuro{3,4-clguinolin-4(1 H)-one. Repiacement of N-methyl-S-{piperazin-i-
yhpicolinamide with N-ethyl-6-methy}-5-(piperazin-1-yDpicolinamide produced the target
compound 7-{{4-(2-methyl-6-(ethyicarbamoyhpyridin-3-yl)piperazin- 1-yDmethyl}-3,5-
dihydrofuro{3.4-clquinolin-4(1H)-one.
{00108] The compounds of this disclosure can be prepared as Hlustrated by the exemplary
caction in Scheme 2. Substitation reaction of methyl 4-fluoro-3-nitrobenzoate and voethyl TH-
pyrrole-2-carboxylate under the catalysis of Cs2COs produced methyl 1-{d-(methoxycarbonyl}-
2-pitrophenyl}-1H-pyrrole-2-carboxylate.  Reaction of methyl  1-{4-(methoxycarbonyl)-2-
nitrophenyhy-1H-pyrrole-2-carboxylate and Fe/AcOH under the catalysis of AcOH produced
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methyl 4-oxo-4,5-dihydropyrrelol 1, 2-alguinoxaline-7-carboxyiate. Reduction reaction of methyl
4-pxo-4,5-dihydropyrrolol1,2-ajquinoxaline-7-carboxyiate  and  LiAlHs  produced  7-
{(hydroxymethyDpyrrolol1.2-alquinoxalin-4(5H)-one. Chlorination of 7
{(hydroxymethylipyrrolof1,2-ajquinoxalin-4(5H}-one with SOCl: under the catalysis of DMF
produced 7-{chloromethyDpyrrolof1.2-ajguinoxalin-4(5H)-one. Suobstitution reaction of 7-
{chloromethyDpyrroloi 1, 2-ajauinoxalin-4(SH)-one and N, 6-dimethyl-5-(piperazin-1-
yhpicolinamide under the catalysis of DIEA and K produced the target compounnd 7-({4-(2-
methyl-6-(methylcarbamoy)pyridin-3-yDpiperazin-1-yDmethyipyrrolol 1,2-alquinoxalin-
4(5H)-one.

Scheme 2
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[00101] Other related compounds can be prepared using similar methods. For example,
replacernent of methyl H-pyreole-2-carboxylate with methyl  TH-inmidazole-2-carboxylate
produced the target compound 7-({4-(2-methyl-6-{methylcarbamoylipyridin-3-yi}piperazin-1-
yhmethyliimidarzo{l,2-ajquinoxalin-4(5H)-one. Replacement of methyl 1H-pyrrole-2-
carboxylate with methyl 1H-imidazole-3-carboxylate produced the target compound 7-({4-(2-
methyl-6-{methylcarbamoyl)pyridin-3-yDpiperazin-1-yDmethyDimidazof 1, 5-ajquinoxalin-
4(SH)-one. Replacement of methy]l 1H-pyrrole-2-carboxylate with methyl 1H-pyrazole-S-
carboxylate produced the target compound 7-({4-{2-methyl-6-{methylcartbamoylpyridin-3-
yhpiperazin-1-yiimethvhpyrazolof1,5-ajgoinoxalin-4(SHy-one. Replacement of methyl 1H-
pyrrole-2-carboxylate with methyl 3-methyl-1H-pyrrole-2-carboxylate produced the target
compound 7-{{4-(2-macthyl-6-(methylcarbamoylpyridin-3-yDpiperazin- t-yhmethyl)- 1-
methylpyrrolof 1.2-ajgninoxalin-4(SH-one.

{81621 The compounds of this disclosure can be prepared as illustrated by the exemplary
reaction in Scheme 3. Reduction reaction of methyl 4-fluoro-3-nitrobenzoate and Hy ander the
catalysis of Pd/C produced methy! 3-amino-4-fluorobenzoate. Reaction of methyl 3-amino-4-
fluorobenzoate and 1H-pyrazole-S-carboxylic acid under the catalysis of DIEA and O-(7-
Azabenzotriazol- Ly D-N,N, N N'-tetramethyloroviom  hexaflnorophosphate (HATU) prodoced

methyl  d-fluore-3-{1H-pyrazole-S-carboxamidoibenzoate. The intramolecular ring closure
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reaction of methyl 4-flooro-3-(1H-pyrazole-3-carboxamidoybenzoate under the catalysis of
K2C0s produced methyl 4-oxo-4,5-dihydropyrazolo] 1,5-a]guinoxaline-7-carboxyiate. Reduction
reaction of methyl 4-oxo-4,5-dihydropyrazole{l,5-a]quinoxaline-7-carboxylate and LiAiH4

produced  7-(hydroxymethyhpyrazolo{l,5-ajquinoxalin-4{5H}-one.  Chlorination of 7-

{hydroxymethyDpyrrolo[ 1 2-alquinoxalin-4(5SH)-one with SCGCL produced 7-

{chloromethyDpyrazolol1,5-ajguinoxalin-4{SH)-one. Substitution reaction of 7-
{chloromethylipyrazolofl,S-ajquinoxalin-4(SH)-one and N,6-dimethyl-3-{piperazin-1-

yviipicolinamide under the catalysis of DIEA and KJ produced the target compound 7-({4-{2-
methyl-6-{methylcarbamovlipyridin-3-ylipiperazin-1-ylimethyi}pyrazolo{1,5-alguinoxalin-

4{SH)-one.

Scheme 3
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{00103] Other related compounds can be prepared using similar methods. For example,
replacemient  of N, 6-dimethyl-5-(piperazin-1-yDpicolinamide  with  6-fluoro-N-methyl-5-
{piperazin-1-yl)picolinamide  prodaced  the  target compound  7-({4-(2-flnoro-&-
(methyicarbamoyhpyridin-3-yUpiperazin- 1-yDmethyDpyrazolof 1, 5-ajquinoxalin-4{SH}-one.
Replacement of N,6-dimethyl-5-(piperazin-{-yDpicolinamide with 6-chloro-N-methyl-5-
(piperazin-l-yDpicolinarmide  produced  the  target  compound  7-((4-(2-chloro-6-
{methyicarbamoyhpyridin-3-ylipiperazin-1-yhmethy Dpyrazolo{ 1, 5-ajquinoxalin-4(5H)-one.
Replacement of methyl 3-amino-4-fluorobenzoate with methyl 3-amino-4,5-difluorobenzoate
produced the target compound 7-({4-(2-methyl-6-(methylcarbamoyDpyridin-3-yhpiperazin-1-
yhmethyh-9-fluoropyrazolof 1. 5-ajguinoxalin-4(5H)-one. Replacement of methyl 3-amino-4-
fluorobenzoate with roethyl 3-amino-S-chloro-4-fluorobenzoate produced the target compound
7-{{4-(2-methyl-6-(methylcarbamoylipyridin-3-yl}piperazin- 1 -yDmethyl)-9-chloropyrazolof1,5-
ajguinoxalin-4(SH}-one. Replacement of 1H-pyrazole-S-carboxylic acid with 3-methyl-1H-
pyrazole-5-carboxylic  acid  produced  the  target compound  7-({(4-{2-methyl-6-
{methylearbamoyDpyridin-3-ylpiperazin-1-ylhmethyl}-2-methylpyrazolof1,5-ajquinoxalin-

4{5H)-one.
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{08164] The compounds of this disclosure can be prepared as illostrated by the exemplary
reaction in Scheme 4. Reaction of methy! 4-formyl-3-nitrobenzoate, givoxal and NH:-MeOH
produced methyl 4-(1H-imidazol-2-y1}-3-nitrobenzoate. Reduction of methy! 4-(1H-imidazol-2-
yi-3-nitrobenzoate with SnCh - 2H20 produced methyl 3-amino-4-(1H-imidazol-2-yDhbenrzoate.
Reaction of mcthyl 3-amino-4-(1H-imidarol-2-yhbenzoate and triphosgene (BTC) produced

methyl S-ox0-3,6-dihydroiraidazel 1, 2-cJguinazoline-8-carboxylate. Reduction of methyl S-oxo-

5.6-dihydroimidazo} 1,2-cjgquinazoline-8-carboxylate with LiATH produced 8-
{(hydroxymethyDimidazo{1,2-c]quinarolin-5(6H)-one. Reaction of 8-
{hydroxymethylimidazo{1,2-clquinazolin-5{6H}-one and SOCh produced 8-

{chloromethyhimidazofl,2-clquinazolin-3{(6H}-one. Reaction of 8-{chloromethyhimidazofl,2-
clguinazolin-3(6H)-one and N.6-dumethyl-S-{piperazin-1-yDpicolinamide prodoced the target
compound 8-{{4-(2-methyl-0-{methylcartbamoylpyridin-3-yDpiperazin-1-
yhmethyDimidazo{1,2-cjquinazolin-S(6H-one.

Scheme 4
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[G60105] Other related compounds can be prepared using similar methods. For example,
replacement  of  N.6-dimethyl-5-(piperazin-1-yljpicolinamide with  6-fluoro-N-methyl-5-
(piperazin- l-yDpicolinamide  produced  the  target  compownnd  8-({4-(2-fluoro-6-
{wethyicarbamoyDpyridine-3-vDpiperazin- L-yvhmethyDimidazol 1. 2-cjquinazolin-S(6H)-one.
Replacement of N.o-dimethyl-5-(piperazin-1-yUpicolinamide with  6-chloro-N-methyi{-5-
{piperazin-1-yl)picolinamide  produced  the  target compound  8-{{4-(Z-chloro-6-
{methylearbamoylpyridin-3-ylpiperazin-1-yhmethyhimidarzo[ 1,2-cjquinazolin-5{(6H}-one.

{00166] The compounds of this disclosure can be prepared as illustrated by the exemplary
reaction in Scheme 5. Reaction of methyl 3Z-amino-4-brovoobenzoate and  (I-{teri-
butoxycarbonyl)- 1H-pyrrol-2-yhboronic acid under the catalysis of Pd{(PPhaCh and NazCGs
produced methyl 5-o0xo-5,6-dihydropyrrolol i,2-clgquinazoline-8-carboxylate. Reduction of

methyl 3-oxo-5.6-dihydropyrrolof1.2-clquinazoline-8-carboxylate with LiAlHs produced 8-

(hydroxymethyDpyrrolof 1,2-c]quinazolin-5(6H)-one. Reaction of 8-
{hydroxymethyhpyrrolo[ 1,2-cJquinazolin-3(6H}-one and woethanesulfonyl chloride under the

catalysis of wiethylamine produced (5-0x0-5,6-dihydropyrroloil,2-clguinazolin-8-ylmethyl

methanessifonate.  Reaction  of  (S-oxo-5,6-dibydropyrrolof 1.2-clguinazolin-8-ylmethyl
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methanesulfonate and N, 6-dimethyl-S-{piperazin-I-yDpicolinamide under the catalysis of DIEA
and Kl prodoced the target compound 8-((4-(Z-methyl-6-(methylcarbamoylipyridin-3-
yiipiperazin-1-yhmethylipyrrolof1,2-clquinazolin-5(6H)-one.

Scheme 5
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{80107 Other related com}jmunds can be prepared using simmlar methods. For example,
replacement of  (1-(tert-butoxyearbonyl- 1 Hopyrrol-2-yvDboronic acid  with  (I-(tert-
butoxycarbonyl)-1H-pyrazol-S-yi}horonic acid produced the target compound 8-{{4-(2-methyl-
G-{methylcarbamoypyridin-3-vljpiperazin-1-yhmethylipyrazolo{ 1,5-clquinazolin-5{6H-one.

[00168] The compounds of this disclosure can be prepared as illustrated by the exemplary
reaction in Scheme 6. EHsterification of methyl 2-oxocyclopentane-1-carboxylate and
trifluoromethancsulfonic  anhvdride wonder the catalysis of DIEA produced wmethyl 2-
{{{triflvoromethyDsulfonylioxy)eyclopent-T-ene-I-carboxylate.  Borylation of methyl 2-
{(({aifleoromethyilsuifonyloxylcyclopent-1-ene-1-carboxylate  and  bis{pinacolato)diboron
under the catalysis of Pd{dppfiCh . CH:Cl: produced methyl 2-{4,4,5 5-tetramethyl-1,3.2-
dioxaborolan-2-yDeyclopent- -ene-{-carboxylate. Suruki reaction of methyl 2-(4,4.5,5-
teframethyi-1,3,2-dioxaborolan-2-yhicvclopent-1-ene-1-carboxylate  and  methyl  4-browo-3-
flaoro->-nitrobenzoate under the catalysis of Pd(PPhaClhz produced methyl 3-fluoro-4-(2-
{methoxycarbonylicyclopent-1-en-1-y1}-5-nitrobenzoate. Reaction of methylt 3-flnoro-4-(2-
{methoxycarbonylicyclopent-1-en-1-yi}-S-nitrobenzoate and Fe/AcOH produced methyl 9-
fluoro-4-ox0-2,3,4,5-tetrahydro-1H-cyclopentafcjquinoline-7-carboxylate. Reduction of methyl
9-fluoro-4-ox0-2,3.4,5-tetrahydro- L H-cyclopenta[clquinoline-7-carboxylate with  LiAlHy

-
o]

produced 9-floore-T-(thydroxymethyl}-1,2,3,5-tetrabydro-4H-cyclopentalclguinolin-4-one.

2

Chlorination of 9-fluoore-7-(thydroxymethyl)-1,2,3,5-tetrabydro-4H-cyclopentalciquinolin-4-one
with SOCL vnder the catalysis of DMF produced 9-fluors-7-(chloromethyi)-1,2,3,5-tetrahydro-
4H-cyclopenta{clquinolin-4-one. Reaction of 9-fluore-7-(chloromethyl}-1,2.3,5-tetrahydro-4H-
cyclopentafclquinolin-d-one  and N,6-dimethyl-S-(piperazin-I-yDpicolinamide under the
catalysis  of DIEA and K@ produced the target compound  7-({(4-(Z-methyl-6-
{methyicarbamoypyridin-3-yhpiperazin-1-ymethy )-9-fluoro-1,2,3 5-tetrahydro-4H-
cyclopentafciquinolin-4-one.
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Scheme 6
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{G0169] Other related compounds can be prepared using similar methods. For example,
replacement  of N,6-dimethyl-5-(piperazin-1-ypicolinamide with  6-fluoro-N-methyl-5-
{piperazin-1-yl}picolinamide  produced  the  target  compound  7-({4-(2-fluoro-6-
{methylcarbamoylipyridin-3-ylpiperazin-1-yhmethyl)-9-fluore-1,2,3, 5-tetrahydro-4H-
cyclopentalclgninolin-4-one. Replacement of N.6-dimethyl-3-(piperazin-1-yDpicolinamide with
N-cyclopropyl-6-methyl-S-(piperazin-1-yDpicolinamide produced the target compound 7-({4-(2-
methyl-6-{cyclopropylearbamoylipyridin-3-ylpiperazin- 1 -yhmethyl}-9-flaoro-1,2.3,5-
tetrahydro-4H-cyclopentalciquinolin-4-one. Replacement of N, 6-dimethyl-5-(piperazin-1-
vhpicolinamide with N-cyclopropyl-6-fluore-5-(piperazin- 1 -ylpicolinamide produced the target
compound 7-({4-{2-fluoro-6-{cyclopropylearbamoyljpyridin-3-yDpiperazin- L-yDmethyD-9-
floore-1,2 3 S-tetrahydro-dH-cyclopentafciquinolin-d-one.

{08118¢] The compounds of this disclosure can be prepared as illnstrated by the exemplary
reaction in Scheme 7. Reaction of E»mfathyi-iE—prrazoie—i—cm‘ba’myl chioride and S-bromo-2,3-
diflnoroaniline under the catalysis of NaH produced N-{5-bromo-2,3-diflucrophenyl)-5-methyl-
1H-pyrazole-3-carboxamide. Reaction of N-(5-bromo-2,3-difluorophenyly-S-methyl-1H-
pyrazole-3-carboxamide and KxCO: produced 7-bromo-9-fluoro-Z-methylpyrazolof1,5-
alquinoxalin-4{SH)-one. Reaction of 7-bromo-9-{noro-2-methylpyrazelo{i,S-ajquinoxalin-
4(SH)-one and (tributylstannylimethanol under the catalysis of XphosPdGz prodoced 9-fluoro-7-
{(hydroxymethyl}-2-methylpyrazolo{ 1.5-alguninoxalin-4(SH)-one. Reaction of 9-flnoro-7-
(hydroxymethyl}-2-methylpyrazolo{1,5-ajquinoxalin-4(3H)-one and SOCL under the catalysis
of DMF produced 7-{chloromethyl}-S-fluoro-2-methylpyrazolo{l,5-ajquinoxalin-4(SH)-one.
Reaction of 7-{chloromethyD3-9-fluoro-2-roethylpyrazololl,S-alquinoxalin-4(SH)-one and 6-
fhuoro-N-methyl-5-(piperazin-1-ylipicolinamide under the catalysis of KI and DIEA produced
the target compound 7-((4-(2-fluoro-6-(methylcarbamoyl)quinoxal-3-yi)piperazin- 1-ylimethyi)-
S-fluoro-2-methylpyrazolo{1.5-ajquinoxaline-4{5H}-one.

Scheme 7
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{00113} Other related compounds can be prepared wusing similar methods. For example,
replacement  of  6-fluoro-N-methyl-3-(piperazin-1-yljpicolinamide with N,6-dimethyl-5-
(piperazin-l-yDpicolinarmide  produced  the  target  compound  7-{({4-(Z-maethyl-6-
{methylcarbamoyhquinoxal-3-vhpiperazin-1-yhmethy)-9-fluoro-2-methylpyrazolo{1.5-
ajquinoxaline-4(SH)-one. Replacement of 3-methyl-1H-pyrazole-5-carbonyl chloride with 4-
methyl-iH-pyrazole-S-carbonyl chiloride produced the target compound 7-({4-(2Z-methyl-6-
{methylearbamoylquinoxal-3-yDpiperazin-1-yhmethyD)-9-fluore-3-methylpyrazolo{1,5-
alquinoxaline-4(3H)-one. Replacement of 3-methyl-1H-pyrazole-5-carbonyl chloride with 3-
chloro- 1 H-pyrazole-S-carbonyl chlovide produced the target compound 7-({(4-{Z2-methyl-6-
{methyicarbamoylyquinoxal-3-yipiperazin-1-yhmethyl)-2-chloro-9-fluoropyrazolo{ 1.5+
ajquinoxaline-4{5H}-one. Replacement of 3-methyl-1H-pyrazole-S-carbonyl chloride with 1H-
pyrazole-S-carbonyl chloride, replacerent of 5-bromo-2,3-difluoroaniline with 3-bromo-2,6-
difluoroaniline, and replacernent of 6-fluoro-N-methyl-5-(piperazin-1-ypicolinarmide with N,6-
dimethyl-S-(piperazin-1-yDpicolinamide, produced the target compound 7-({(4-(Z-methyl-6-
{methylearbamoyhpyridin-3-yhpiperazin-1-yDmethyl)-6-fluoropyrazolo] 1,5-ajquinoxalin-
4(5H)-one. Replacement of 5-bromo-2,3-difluoroaniline with 3-bromo-2,6-difluorcaniline, and
replacement  of  6-fluoro-N-methyl-3-(piperazin-1-yljpicolinamide with N,6-dimethyl-5-
(piperazin- {-yDpicolinamide,  produced the  target  compound  7-({4d-(Z-methyl-6-
{methylcarbamoyDquinoxal-3-yhpiperazin- L-yDmethy)-6-fluoro-2-methylpyrazolo[1,5-
ajquinoxaline-4(SH)-one. Replacement of 3-chloro-1H-pyrazole-5-carbonyl chloride with 1H-
pyrazole-5-carbonyl chloride, replacement of 5-bromo-2,3-difluoroaniline with 3-bromo-2,6-
diflnoroantiine, and replacement of 6-fluoro-N-methyl-5-(piperazin-1-yljpicolinamide with N,&-
dimethyl-3-(piperazin-1-yljpicolinamide, produced the target compound 7-({4-(Z-methyl-6-
{methylcarbamoyDpyridin-3-yhpiperazin-1-yUmethy}-6-fluoro-2-chloropyrazolof1,5-
ajguinoxahin-4(SH}-one.

{66112] The compounds of this disclosure can be prepared as illustrated by the exemplary
reaction in Scheme §. Reaction of methyl 4-bromothiophene-3-carboxylate and (2-amino-4-
(methoxyecarbonylphenybboronic acid under the catalysis of NaOAc and Pd(dppf)(Clh: produced
methyl 4-ox0-4,5-dihydrothicnol 3,4-cjquinohine-7-carboxylate. Reaction of wethyl 4-ox0-4,5-
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dihydrothieno|3,4-clguinohine-7-carboxylate and LiAlHs produced 7
{hydroxymethylithieno{3,4-c]quinolin-4{5H}-one. Reaction of 7-(hydroxymethybhihieno{3,4-
ciquinolin-4{5H}-onc and SOChL under the catalysis of DMF produced 7-
(chloromethyhithieno[3,4-ciquinolin-4(5H}-one. Reaction of 7-{chloromethyhthieno{3,4-
clquinolin-4(3H}-onc and N 6-dimethyi-5-(piperazin-I-yDpicolinamide under the catalysis of KI
and DIEA produced the tfarget compound 7-({(4-(Z-methyl-6-(methylcarbamoyDquinolin-3-

yhpiperazin-1-yiimethyhihieno{3,4-c]gninoline-4(SH)-one.
Scheme 8
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{08113] Other related compounds can be prepared using similar methods. For example,

replacement of methyl 4-bromothiophene-3-carboxylate with methyl 2-bromothiophene-3-
carboxylate produced the target compound 7-{{4-(2-methyl-6-(ruethyicarbamoyhaguinolin-3-
yhpiperazin-1-yhmethybhthieno{3,2-cjguinoline-4{5H)-one.  Replacement of methyl 4-
bromothiophene-3-carboxylate with methyl 3-bromothiophene-2-carboxylate produced the target
compound 7-({4-(2-methyl-6-(methyicarbamoyhipyridin-3-yUpiperazin- I-yDmethylyhieno{2,3-
clquinolin-4(5H}-one. Replacement of methyl 4-bromothiophene-3-carboxylate with methyl 5-
bromothiazole-4-carboxylate  produced  the  target  compound  7-{{4-(2-methyl-6-
(methyicarbamoyDpyridin-3-ylpiperazin- I-yhimethylthiazoio[4,5-cjquinolin-4(5H)-one.

[00114] Aun important aspect of the present disclosure is the discovery that compounds of
Forraula T (ncluding Formulae 1, HI and 1V) are PARP inhibitors, especially selective PARP1
whibitors. Therefore, the compounds of Formula T (including Forroulae H, I and IV) or
stereoisomers, tatomwers, N-oxides, hydrates, isctope-substituted derivatives, solvates or
pharmacentically acceptable salts thereof, or mixtures thereof, or prodrugs thereof can be used to
treat a variety of diseases or conditions responsive to the inhibition of PARP activity {especially
PARPL activity), or used to prepare a medicament for treating or preventing diseases or
conditions respounsive o the inhibition of PARP activity {especially PARPI activity).

{08118} In the disclosure, the diseases or conditions respousive to the inhibition of PARP
activity (especially PARP1 activity), include cancer. Cancer can be a solid mmor or

hematological tumor, including but is not limited to liver cancer, melanoma, Hodgkin’s disease,
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non-Hodgkin’s lyvmphoma, acute lvmphocytic levkemda, chrovic lymphocytic leukemia, multiple
myeloma, neuroblastoma, breast cancer, ovarian cancer, lung cancer {such as small cell hung
cancer), Wilms tumor, cervical cancer, testicular cancer, soft tissue sarcoma, primary
macrogiobulinemia, bladder cancer, chronic myeloid leukemia, primary brain cancer, malignant
melanoma, gastric cancer, colon cancer, rualignant pancreatic islet tumor, malignant carcinoid
cancer, choriocarcinoma, mycosis fungoides, head and neck cancer, osteogenic sarcoma,
pancreatic cancer, acute myeloid teukemia, hairy cell leukemia, rhabdomyosarcoma, Kaposi’s
sarcoma, urogenital tumors, thyroid cancer, esophageal cancer, malignant hypercalcemia,
cervical hyperplasia, renal cell carcinoma, endometrial cancer, polycythemia vera, idiopathic
thrombocythemia, adrenocortical carcinoma, skin cancer, and prostate cancer. Preferably, the
cancer 1s responsive to the inhibition of PARP activity, especially PARPT activity.

{64116] Therefore, the present disclosuare inclndes methods for the treatment or prevention
of diseases or conditions responsive to the inhibition of PARP activity (especially PARPL
activity), comprising administering to a subject {especially mammal, more specifically human)
in need thereof an effective amount of the compound of Formula T (including Forraulae 1, I and
IV) or stereoisomers, tautomers, N-oxides, hydrates, isotope-substituted derivatives, solvates or
pharmoaceutically acceptable salis thereof, or mixtures thercof, or prodrugs thereof, or a
pharmacentical composition comprising an effective amount of the compound of Formula 1
(including Formulae H, I and IV} or steresisomers, tantomers, N-oxides, hydrates, isotope-
substituted derivatives, solvates or pharmaceutically acceptable saits thereof, or mixtures thereof,
or prodrugs thereof.

{60117 In practicing the therapeutic wethods, effective amounts of pharmacentical
preparations are administered o an individual exhibiting the symptoms of one or more of these
disorders. The pharmaceutic preparations comprise a therapeutically effective amount of the
compound of Formula I (including Formulae H, I and IV}, formulated for oral, intravenous,
local or topical application, for the treatment of cancer and other discases. The amount is effective
to amehorate or elumivate ove or more syraptoms of the disorders. An effective amount of a
compound for treating a particular disease 1s an amoount that 1s sufficient (o ameliorate or in some
manner redace the symploms associated with the disease. Such amount may be administered as
a single dosage or may be administered according to an effective regimen. The amount may cure
the disease but, typically, is administered in order to ameliorate the symptoms of the disease.
Typically, repeated admindstration 1s required to achieve the desired ampeloration of symplom.

{01181 Iv another embodiment, there s provided a pharmacentical composition
comprising a compound of Formula I {including Formulae I, Il and IV) as a PARP inhibitor, or

stereoisomers, tautomers, N-oxides, hydrates, solvates, isotope-substituted derivatives, or
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pharmacentically acceptable salis thereof, or mixtures thereof, or prodrogs thereof and a
pharmaceutically acceptable carrier.

[001191  Another embodiment of the present disclosure is directed to a pharmaceutical
compaosition effective to treat or prevent cancer comprising a compound of Formula I (inclnding
Fornmlae T, Tl and 1V} as a PARP inhibitor, or stercoisomers, tantomers, N-oxides, hydrates,
solvates, sotope-substiuted derivatives, or pharmaceutically acceptable salts thereof and
prodrogs thereof, in combination with at least one known anticancer agent or a pharmaceutically
acceptable salt thereof. In particular, the compound herein can be combined with other anticancer
drugs related to the mechanism of DNA damage and repair, such as ATM inhibitors, ATR
inhibitors, Weel mhibitors, DNA-PK inibitors; HDAC inhibitors such as Volinota, Romudidesin,
Papiseta and Bailesta;other anticancer drogs related to cell division, including Chk1/2 inhibitors,
CDRA/6 inhibitors such as Paposinib; other targeted anticancer agents, including USP1 inhibitors,
PRMTS inhibitors, Pol8 inhibitors, RADST inhibitors, and so on. (Other known anticancer agents
which may be used for anticancer combination therapy include, but are not Hmited to alkylating
agents, such as busulfan, melphalan, chlorambuctl, cyclophosphamide, ifosfamide,
temozolontide, bendamustine,  cis-platin, mitomycin  , bleomycin and  carboplatin;
topoisomerase | inhibitors, such as camptothecin, irinotecan and topotecan; topoisomerase I
inhibitors, such as doxorobicin, epirsbicin, aclacinomycin, mitoxanirone, elliptinium and
etoposide; RNA/DNA antimetabolites, such as S-azacytidine, gemcitabine, 3-fluorouraci,
capecitabine and methotrexate; DNA  antimetabolites, such as 5-fluore-2'-deoxy-uridine,
fludarabine, nelarabine, ara-C, pralatrexate, pemetrexed, hydroxyurca and thiognanine;
antimitotic agent such as colchicine, vinblastine, vincristing, vinorelbine, paciitaxel, ixabepilone,
cabazitaxel and docetaxel; antibodies such as mAb, panitumumab, necitumumab, nivolomab,
pembrolizumab, ramucirumab, bevacizumab, pertuzumab, trastuzuomab, cetuximab,
obinutuzumab, ofatumumab, rituximab, alemtuzumab, ibritumomab, tositumomab, brentuximab,
daratumurab, clotuzumab, Ofatumumab, Dinutuximab, Blinatumomab, ipilimumab, avastin,
herceptin and mabthera; Antibody—Drug Conjugates (ADC) sach as T-DMI, Trastuzomab
Deruxtecan, Trastuzuroab Emtansine, Datopotaroab Deruxilecan, Gerntuzomab Orzogarvicin,
Brentuximab Vedotin, Inotuzomab Ozogamicin, Sacitiizumab govitecan, Enfortumab Vedotin,
Belantamab Mafodotin; kinase inhibitors such as imatinib, gefitinib, erlotinib, osimertinib,
afatinib, ceritinib, alectinib, crizotinib, erlotinib, lapatinib, sorafenib, regorafenib, vemurafenib,
dabrafentb, aflibercept, senitintb, nilotinib, dasatinib, bosutinib, ponatimib, ibrutimb,
caborantinib, lenvatintb, vandetanib, trametintb, cobimetinib, axitinib, temstrolimus, Idelalisib,
pazopanib, Torisel and everolimas. Other known anticancer agents which may be used for
anticancer combination therapy include tamoxifen, letrozole, fulvestrant, mitoguarone,

octreotide, retinoic acid, arsenic, zoledronic acid, bortezomib, carfilzomib, Ixazomib, vismodegib,
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sonmidegib, denosurab, thahidowide, lenalidomide, Venetoclax, Aldesleukin {recombinant buroan
interlevkin-2} and Sipuencel-T {prostate cancer treatment vaccing).

[001281 Inpracticing the methods of the present disclosure, the compound of the disclosure
may be administered together with at least one known anticancer agent in a unitary
pharmaceutical composition. Alternatively, the compound of the disclosure may be administered
separately from at least one known anticancer agent. In ove embodiment, the compound of the
disclosure and at least one known anticancer agent are administered substantially simultaneounsly,
i.e. all agents are administered at the same time or one after another, provided that compounds
reach therapeutic levels in the blood at the same time. In another embodiment, the compound of
the disclosure and at least one known anticancer agent are administered according to individual
dose schedale, provided that the corapounds reach therapeutic levels 1n the blood.

[G0121] Aunother embodiment of the present disclosure is directed {0 a bioconjogate to
inhibit tomor. The bioconjugate is consisted of the compound described herein and at least oune
known therapeutically useful antibody, such as trastuzomab or rituximab, or growth factor, such
as EGF or FGF, or cytokine, such as IL-2 or IL-4, or any molecule that can bind to cell surface.
The antibodies and other molecules could deliver the compound described herein to its targets,
making i an effective anticancer agent. The bioconjugates could also enhance the anticancer
effect of the therapeutically useful antibodies, such as frastuzumab or ritaximab.

[00122] Another embodiment of the present disclosure is directed to a pharmaceutical
composition cffective to inhibit tumor comprising the PARP inhibitor of Formula 1 (including
Forrnulae I, T and IV), or pharmaceutically acceptable salts thereof, or prodrugs thereof, in
combination with radiation therapy. In this embodiment, the compound of the disclosure may be
administered at the same time as the radiation therapy or at a different time.

[00123] Yet another cmbodiment of the present disclosure is directed to a pharmaceutical
composition cffective for post-surgical treatment of cancer, comprising the PARP inhibitor of
Formula 1 (including Formulae H, I and 1V), or pharmaccutically acceptable salts thereof, or
prodruog thereol. The disclosure also relates to a method of treating cancer by surgically remuoving
turaor and then treating the maromal with the pharmaceutical composition described herein.

{0G124] Pharmaceutical compositions of this disclosure include all pharmaceutical
preparations which contain the compounds of the present disclosure in an amount that is effective
to achieve its intended purpose. While individual needs vary, determination of optimal amounts
of each component in the pharmaceutical preparations 1s within the skill of the art. Typically, the
compounds or the pharmaceutically acceptable salt thereof may be administered 0 mammuals,
orally at a dose of about 0.0025 to 50 mg per kg body weight per day. Preferably, from
approximately 0.01 mg/kg to approximately 10 mg/kg body weight is orally administered. If a

known anticancer agent is also administered, it 1s administered in an amount that is effective to
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achieve us mntended purpose. The optimal arsounts of soch known anticancer agents are well
known to those skilled in the art.

{00125] The unit oral dose may comprise from approximately (.01 to approximately 50
mg, preferably approximately 0.1 to approximately 10 mg of the compound of the disclosure.
The unit dose may be administered one or more fimes, with one or more tablets daily, each
containing from approgimately 0.1 to approximately 5O mg, conveniently approximately 0.25 to
10 mg of the compound of the disclosare or its solvates.

[00126] In a topical formulation, the compound of the disclosure may be present at a
concentration of approximately 0.01 to 100 mg per gram of carrier.

[00127) The compound of the disclosure may be administered as a raw chemical. The
compounds of the disclosure may also be admunistered as part of a suitable pharmaceutical
preparation  confaining pharmacentically acceptable carriers {comprising excipients and
auxiliaries}, which facilitate the processing of the compounnds into pharmaceutically accepiable
preparations. Preferably, the pharmaceutical preparations, particularly oral preparations and those

used for the preferred administration, such as tablets, draggers, and capsules, as well as solutions
suitable for injection or oral administration, contain from approximately 0.01% to 99%,
preferably from approximately 0.25% to 75% of active compounnd(s), together with excipieni(s).

{81281 Also included within the scope of the present disclosure are the won-toxic
pharmacentically acceptable salts of the compounds of the present disclosure. Acid addition salts
are formed by mixing a solution of the compounds of the present disclosure with a solution of a
pharmacentically acceptable non-toxic acid, such as hydrochloric acid, fumaric acid, maleic acid,
succtnic acid, acetic acid, citric acid, tartaric acid, carbonic acid, phosphoric acid, oxalie acid,
and the like. Base addition salts are formed by mixing a solution of the compounds of the present
disclosure with a solution of a pharmaceuticaily acceptable non-toxic base, such as sodinm
hydroxide, potassium hydroxide, choline hydroxide, sodium carbonate,
tris(hydroxymethylaminomethane, N-methyl-glucamine and the like.

{60129 The pharmaceuntical preparations of the disclosure may be administered to any
mammal, so long as they may experience the therapeutic effects of the compounds of the
disclosure. Foremost among such mamimals are humans and veterinary animals, although the
disclosure is not intended to be so limited.

{00138] The pharmaceutical preparations of the present disclosure may be administered by
any means that achieve their intended purpose. For example, administration raay be by parenteral,
subcutaneons, infravenous, luframaoscular, iotraperifoneal, transderrsal, buccal, intrathecal,
intracranial, intranasal or topical routes. Alternatively or concurrently, administration may be by
oral route. The dosage administered will be dependent upon the age, health, and weight of the

recipient, type of concurrent treatment, frequency of treatrnent, and the nature of the effect desired.
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{81311 The pharmaceutical preparations of the present disclosure are manufactured in a
known manner, e.g., by means of conventional mixing, granulating, dragee-making, dissolving,
or lyophilizing processes. Pharmaceuntical preparations for oral use may be obtained by
combining the active compounds with solid excipients, optionally grinding the resulting mixtuare,
processing the mixture of granules after adding suitable auxiliaries if desired or necessary,
thereby obtaining tablets or dragee cores.

{G0132] Suitable excipients are, in particular, fillers, such as saccharides, e.g. lactose or
sucrose, mannitol or sorbitol; celhulose preparations and/or calcium phosphates, ¢.g. tricalciom
phosphate or calcium hydrogen phosphate; as well as binders, such as starch paste, including,
¢.g., maize starch, wheat starch, rice starch, potato starch, gelatin, tragacanth, methyleellnlose,
hydroxypropyl methylcellulose, sodiur carboxymethyleellulose, and/or polyvinyl pyrrolidone.
It desired, disintegrating agents may be added, such as the above-mentioned starches and also
carboxymethyi-starch, cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof,
such as sodinm alginate. Auxiliaries are, in particular, flow-reguiating agents and lubricants, e.g.,
silica, talc, stearic acid or salts thereof, such as magnesium stearate or calcium stearate, and/or
polyethylene glycol. Dragee cores are provided with suitable coatings which, if desired, are
resistant to gasiric juices. For this purpose, concentrated saccharide solutions may be used, which
may optionally contain gum arabic, tale, polyvinyl pyrrolidone, polyethylene glycol and/or
titanium dioxide, lacquer solutions and suitable organic solvents or solvent mixtures. In order to
produce coatings resistant to gastric juices, solutions of suitable cellulose preparations, such as
acetylcelinlose phthalate or hydroxypropyl methylcellulose phthalate, are used. Dyyes or pigments
may be added to the tablets or dragee coatings, e.g., for identification or in order to characterize
combinations of active compoumd doses.

{00133] Other pharmaceuntical preparations, which may be used orally, include push-fit
capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such
as glycerol or sorbitol. The push-fit capsules may contain the active compounds in the form of
granules, which may be mixed with fillers, such as lactose; binders, such as starches; andfor
lubricants, such as talc or magnesiom stearate and stabilizers. In soft capsuoles, the active
compounds are preferably dissolved or suspended in suitable liguids, sach as fatty oils, or liquid
paraffin. In addition, stabilizers may be added.

[00134] Suitable formulations for parenteral administration include agueouns solutions of
the active compounds, e.g., aqueous solutions and alkaline solutions of water-soluble salts. In
addition, suspensions of the active compounds as appropriate oily injection suspensions may be
administered. Suitable lipophilic solvents or vebicles incluade fatty oils, e.g., sesame oil, or
synthetic fatty acid esters, e.g., ethyl oleate or triglycerides or polyethvlene glycol-400, or

cremophor, or cyclodexirins. Aqueous injection suspensions may contain substances which
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increase the viscosity of the suspension, e.g., sodium carboxymethyl cellnlose, sorbtiol, and/or
dextran. Optionally, suspension stabilizers may also be contained.

[00135] In accordance with onc aspect of the present disclosure, compounds of the
disclosure are employed in topical and parenteral formulations and are used for the treatment of
skin cancer.

{08136] The topical formulations of this disclosure are formulated preferably as oils,
creams, lotions, ointments and the like by choice of appropriate carriers. Suitable carriers include
vegetable or minecral oils, white petrolatum (white soft paraffin}, branched chain fats or oils,
animal fats and high molecular weight alcohol (greater than Ciz). The prefesred carriers are those
in which the active ingredient is soluble. Emulsifiers, stabilizers, humectants and antioxidants
may also be included, as well as agents imparting color or fragrance, if desived. Additionally,
transdermal penetration enhancers may be employed in these topical formulations. Examples of
such enhancers are found in UJ.S. Patent Nos. 3,989,810 and 4.444.762.

[001371 Creams are preferably formulated from a mixture of mineral oil, self-emulsifying
beeswax and water in which the active ingredient, dissolved in a small amount of an o, such as
almond otl, is admixed. A typical example of such a cream is one which includes approximately
40 parts water, approximately 20 parts becswax, approximately 40 parts mineral oil and
approximately 1 part almond oil.

{00138] Ointments may be formulated by mixing a solution of the active ingredient in a
vegetable oil, such as almond oil, with warm soft paraffin and allowing the mixture to cool. A
typical example of such an ointment is one which includes approximately 30% almond oil and
approximately 70% white soft paraffin by weight.

{81397 The present disclosure also involves use of the compounds of the disclosure for
the manufacture of a medicament for the treatment of clinical symptoms in response to inhibition
of the activity of PARP. The medicament may inclnde the above-mentioned pharmacentical
compositions,

[00149] The following examples are illustrative, but not limiting, of the method and
compositions of the present disclosure. Other suitable modifications and adaptations of the
variety of conditions and parameters normally encouontered in clinical therapy and which are

obvious to those skilled in the art are within the spirit and scope of the disclosure.

EXAMPLES
General remarks
All reagents were of commercial quality. Solvents were dried and purified by standard
methods. Mass spectrum analyses were recorded on a Platform 1 (Agilent 6110) gnadrupole mass
spectrometer fitted with an electrospray interface. "H NMR spectra was recorded at 400 MHz, on
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a Bricker Ascend 400 apparatus. Chernical shifts were recorded in parts per million {(ppm)

downfield from TMS (8.00 ppm), and J conpling constants were reported in hertz (Hz).

Hxample 1
7-{{4-(6-{methylcarbamoyl)pyridin-3-yDpiperazin-1-yhmethyl)-3,5-dihydrofuro[3.4-
clquinolin-4(1H}-one

a3 Preparation of methyl 4-({(mrifluoromethylsuifonyDoxy)-2,5-dihvdrofuran-3-carboxylate:
To a sohution of methyl 4-oxotetrahydrofuran-3-carboxylate (1.00 g, 0.69 mmol) in dry DUM (40
mb.) was added DIEA (2.68 g, 2.07 mmol) at -78 °C under N2 atmosphere and the solution was
stirred at -78 °C for 30 min. Then THO (5.87 g, 2.07 rumel, 3.0 eq) was added slowly. The mixture
was stitred at -78 °C for 30 win and roomueraperature for 1.5 bours. After completion, the mixture
was quenched with water (5 mL) and the mixture was extracted with DCM 26 ml. x 2). The
combined organic phase was washed with brine, dried over avhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by chromatography over silica gel
{Petroleum cther: Ethyl acetate = 20/1 to 10/1) to afford the title compound (1.60 g, vellow oil,
yield: 83 %).

b} Preparation of methyl 4-{d-(imethoxycarbonyl)-2-nurophenyl}-2,5-dihydrofuran-3-
carboxylate: To a mixture of methyl 4-({(rifluoromethylisalfonyljoxy)-2,5-dibydrofaran-3-
carboxylate {2.00 g, 7.24 mmol), (4-(methoxycarbonyl}-2-nitrophenyi}boronic acid {1.95 g, 8.69
mmol}, KF (1.38 g, 23.82 mmel) in THF (40 mL) and HxO (2 mL) was added Pdu{dbay; (0.66 g,
0.72 mmol) and wri-tert-butylphosphine tetrafluorcborate {(0.50 g, 1.73 mmol). The mixture was
degassed and purged with N2 3 times and stirred at 70 °C for 16 hours under Nz atmaosphere. After
completion, the mixture was gquenched with water (20 ml) and the mixture was extracted with
DOM (30 mL x 2}, The combined organic phase was washed with brine, dried over anhydrous
sodivm sulfate and concentrated under reduced pressure. The residue was purified by
chromatography over silica gel (Petroleum ether; Ethyl acetate = 10/1 to 3/1) to afford the title
compound {1.76 g, yellow solid, yield: 76 %;).

¢} Preparation of methyl 4-ox0-1,3,4,5-tetrabydrofuro]3 4-clquinoline-7-carboxylate: To a
solution of methyl 4-{(4-(methoxyearbonyl)-2-nitropheny]}-2.5 d}hydmfuun -carboxylate (1.76
2, 5.71 mmol} in AcOH (17 mL) was added Fe powder {1.60 g, 28.57 mmol). The resulting
mixture was stirred at 80 °C for 2 hours. After completion, the reaction mixture was filtered and
the filtrate was concenirated under reduced pressure. The residue was diluted with water (10 mL)
and extracted with DCM (20 mL x 3). The combined organic phase was washed with brine, dried
over anhydrous sodinm sulfate and concentrated ander reduced pressure to afford the ttle

compound {1.40 g, red-brown solid, crude). MS(ES], m/z): 246.05 [M+H]"
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d) Preparation of 7-(hydroxymethyl)-3,5-dibydrofuro{3 . 4-clquinolin-4(1H}-one: To a
suspension of methyl 4-ox0-1.3,4, 5-tetrahydrofuro]3,4-cquinoline-7-carboxylate (1.00 g, crude,
4.10 mmol) in THF (10 mL} was added LiAlH4(0.78 g, 20,40 mmol} at 0 °C under N2 The
resulting mixtare was stirred at 0 °C for 20 minutes and then warmed o room temperatare. After
completion, the mixture was quenched with ice-water (10 mL) and 1 M ag. HCI to adjust pH to
3. The resulting mixture was extracted with EtOAc (30 mi). The combined organic phase was
washed with brine, dried over anhydrous sodium sulfate and concentrated under reduced pressare
to afford the title compound (0.13 g, light vellow solid, yield: 15%). MS{ESL m/z): 218.21
{M+H]".

¢) Preparation of 7-(chloromethyi)-3,5-dihyvdrofuro{3 4-clquinolin-4(1H)}-one: To a
suspension of 7-(hydroxymethyD)-3,5-dihydroforo[3 4-cjquinolin-4 (1 H}-one (0.13 g, §.60 mmol)
in PCM (3 mb) was added DMF (4.00 mg, .06 mamol) and SOCI2 (043 g, 3.60 mmol) at § °C.
The resulting mixtare was stitred at room temperature for 2 hours. After compietion, the mixture
was concentrated to afford the title compound {0.14 g, grey solid, crude). MS(ESI, m/z): 236.03
[M+HT"

£y Preparation of 7-({4-(6-(methylcarbamoylipyridin-3-yDpiperazin-1-yDmethyl)-3,5-
dihydrofuro[3 4-clguinolin-4(1Hj-one:  To a  suspension of  7-{chloromethyl}-3,5-
dihydroturo|3,4-clguinolin-4(1H)-one (90.00 mg, crade}, K (13.92 mg, 0.80 mmol) and N-
methyl-5-{piperazin-1-yl)picolinamide hydrochloride (115.14 mg, (.57 mmol) in CH3CN (4 mE)
was added DIEA (245.00 mg, 1.90 munol) at room temperature. The resulting saspension was
stirred at 80 °C for 2 howrs. After compiction, the solvent was removed under vacuum. The
residue was purified by Prep-HPLC (C18, CHaON/H:0, 10~30%, 0.1% HCOOH added) to afford

the target compound {(40.00 mg, white solid, vield: 25%).

The following compounds of Exarples 2-23 were prepared using a synthesis voethod siroilar

to that described in Example 1.

Example Compound MW 1&_3{? TH NMER (400 MHz)

o o DMSO-da: 6 1178 (s, 1), 8.36 (@, § = 5.0
Ne Bz, 1H). 823 (4, T=29 1z, 1), 7.79(d, I =
. {;’T N K TWIO | 404 | 4205 | B8 Ha H). 755727, 3H), 7.17 (.3
: A g IM+HY | 8.0 He, 1HD, 5.26 ¢, T = 4.0 Hz, 21,
Q & T 3.9 Hz, 2H), 3.58 (s, 28D, 2,74 (d, I -
bl Hz, 310, 2.56 - 2.48 (ra, $H).
DMSO-ds: & 11.82 (5, L), 840 (&, = 5.0

o Fng Hz, 1H), 7.8
~ ,JLNH NS N s | G UL 744 LT =80 He, (10,730 (s, LD,
2 a\Ji\ ] L] 437.4% [*;j;“'“; 7.214d, I =7.6 He, 1), 5.39 - 5.19 (m, 2H),
i’\ ;”\N 4 MR 507 - 476 (m, 2H), 3.62 (s, 2H), 3.21 - 3.09
\/“\,N\/J (e, 4HD, 2.76 (4, § = 4.7 Hz, 3H), 2.60 - 2.53

{m, 441}
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.n‘"

D0 § 18,68 (5, ill) ‘@0" id, =82 Hz,
PHy, 7.67 (s, EHYL T i, 1= 107 He, 'ZHL

R P Y'Y T \0 o 45425 | T34 (4, 1= 801 }(d,J: 8.8 He,
5 I j\ 3530 b |13 5.8 (s, 260, 507 ),
L h 325 - 312 {m, 45), {d 1= 44 Hz, 3H)
2 276 = 2.63 (m, 4H),
DMSO-ds; 6 11,78 (5. 1), 838 46 f =45
iz 111776 (d, = 8.4 Mz, 1), 7.43 (4. )
a340n | +5, 8.0 He, ZH), 7.37 (5, {H). 7 i
4 {-::i;H‘-- L, 1H), 5.26 (s, 28D, 4.93 ¢
MR | by 290 - 288 () 430,
Bz, 34, 2572352 (m HY, 246 (d,
He, 3H)
5 487 4% / /
DL
snos | 83 LI =80y, 2H). 708 (d;
& 46795 | i | 1= imy, 26D, 597 -
T E/ (, fn;) ﬁ..:{s {s. 2H, 353 - 3.44 (,
2H), 3.35 - 210;m 411, 2.75 - 260 (m, 41,
1260, 1= ,n,r, 3HD.
~ 10,28 (m, 1H). 8 01—7@1
B a4813 | 5.0, i~41){{z 2H), 3.
7 IS4 -543 (o, 231, 305 - 295
2.66 {m, 4Ty, 2.52 (s, 3HD, 1.27 (1, ¥ =
).
a 015 ! /
g 47192 i /
10 51.50 / ¢
I 50547 / /
12 485.94 / /
13 48553 / /
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4 519.50 / /
15 44357 / /
TU s, 1, €07 (4 = 8.2t
/jj’ o n iRl 3,1 =8.1 He
w T T s Wi=718
¢ A PN PO e (s, THD, 3,37 - 324 (m, 4H),
SN 5 1o, 3D, 300 @, T+ 51 e
e 0 {ro 43, 2,42 - 2.09 (1o, 200
o Hy ( 1H), asn“—, 8% (m, 2H),
f\(,LLNH Mg 43915 m 0, 740731 (i, ).
po LI U T s | e 72T e DT 62003150 )=
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Fxample 24
T-{{4-2-methyl-O-(methyicarbamoyDpyridin-3-yljpiperazin- 1 -y Dmethyijpyrrolof 1,2-
alquinoxalin-4{SH}-one
a) Preparation of methyl 1-(d-(methoxycarbonyi)-2-nitropheny - 1 H-pyrrole-2-carboxyliate:
To a solution of wethyl 4-leore-3-nitrobenzoate {1.00 g, 5.03 romol) tn DMF (20 ml) was added

Cs2C0Cs (197 g, 6.04 mmol) and methyl [H-pyrrole-2-carboxylate (.63 g, 5.03 mmol). The
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mixture was stirred at 60°C for 4 hours. After completion, the mixtare was added water (50 rol.)
and extracted with DOM (40 mL x 2}. The combined organic phase was washed with brine, dried
over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was
purified by chromatography over silica gel (Petroleum ether: Ethyl acetate = 100/1 to 50/1) to

give the title compound (0.8 g, yellow solid, yield: 52.3%). MS{ESL, m/z): 305.05 [M+H]".

by Preparation of methyl 4-oxo-4.5-dihydropyrrolo]1,2-alquinoxaline-7-carboxylate: To a
solution of methyl 1-(4-{methoxycarbonyl}-2-nitrophenyl)-1H-pyrrole-2-carboxylate (800.0 mg,
2.6 mmol) in AcOH (16 mL) was added Fe powder (736.8 mg, 13.2 mumol}. The resulting mixture
was stirred at 80 °C for 2 hours. After completion, the reaction mixture was filtered and the filtrate
was concentrated under redoced pressure. The residue was diluted with water (20 mb) and
exiracted with DCM (20 mi. x 3). The combined orgauic phase was washed with brine, dried
over anhydrous sodivm sulfate and concentrated under reduced pressure fo give the title
componnd (200 mg, yellow solid, yield: 31.4%). MS(EST, w/z): 243.05 DM+HT

¢} Preparation of 7-(hydroxymethyl)pyrrolo1,2-ajquinoxalin-4(5H}-one: Te a solution of
methyl 4-ox0-4,5-dihydropyrrolol 1,2-ajquinoxaline-7-carboxylate (100.0 mg, 0.4 mmol) in THF
(5 ml) was added LiATH4 (0.06 g. 1.6 munol) at 0 °C gonder Nz. The resulting mixture was stirred
at 0 °C for 20 minutes and then warmed to room temperature. Afier stirred for 4 hours, the mixture
was added DCM (30 mL) and quenched with water (0.06 mL), then added 15% sodium hydroxide
aquecus solution {0.06mbL) and water (0.18 mL). The mixtare was stirred at room femperature
for 15 min. The mixture was dried over anhydrous sodium sulfate and filtered, and filter cake
was washed with MeQOH (60 mL). The filtrate was concentrated under reduced pressure to give
the title compound (120 mg crude, white solid}. MS(EST, m/z): 215.25 [M+HT"

&y Preparation of 7-{chloromethyDpyrrolof1,2-ajguinoxalin-4(SH)-one: To a suspension of
7-(hydroxymethylpyrrolo{1.2-ajquinoxalin-4(5H}-one {100 mg, 0.46 mmol} in DCM (10 mb)
was added DMF (2 drops) and SOCL (220.3 mg, 1.85 mmol) at § °C. The resnlting mixture was
stirred at room temperature for 2 hours. After completion, the mixture was concentrated to give
the title compound (140 mg crude, grey solid). MS(ESE miz): 233,15 [M+H]"™

¢}  Preparation  of  7-({(4-(Z-methyl-6-(methylcarbamoyhipyridin-3-yipiperazin-1-
vhmethybpyrrolof1,2-a]quinoxalin-4(5H)-one: To a saspension of 7-{chloromethylipyrrolof1,2-
ajquinoxalin-4(SH}-one {30.0 mg crude, 8.13 mmol). Ki (2.1 mg, 0.01 mmol} and N,6-dimethyl-
S-(piperazin- I-yDpicolinamide (30.3 mg, (.13 mmol) in CHCN (5 mL) was added DIEA (83.9
mg, 0.65 mrool) at room terperature. The resulting suspension was stitred at 80 °C overnight.
After completion, the solvent was rermsoved under vacoum. The residue was purified by Prep-
TLO (DOM: MeOH=18:1) to give the target compound (23.8 mg, white solid, yield: 42.9%}.

The following compounds of Examples 25-27 were prepared using a synthesis method

similar to that described in Example 1 or Example 24,
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MS
Exampie Compound MW E({h ‘;\' ;\;' 'H NMR (400 MHz)
' CDOD: 6 843 (s, 1), 7.91 - 7.81 {m, 2H},
TIT, T =84 He, 1H), 739(d, 7 =83 He,
43135 1H), 730 (s, 1H), 7.25 (d, 1 = 8.6 Hz, 1H),
24 430,51 {N’IH){‘ 7.18{d, I= 39 Hz {H) 665 (¢ J=36Hz
’ : 1H), 3.67 (5, ZH), 3.08 — 2.98 (m, 4H), 2.96
(d, T=4.4 Hz, 3H), 2.76 - 2.64 (in, 4H), 2.51
(s, 3413,
- 432.45
2 431.5 ’ h
- S
13215
26 4315 | ST
M+ (m, 4H), 2.77 {4, ] = 4.7 Hz,
3H), 2.63 - 2.52 (. 48D, 2.51 (s, 3HD.
27 432.49 / /

Example 28
7-({4-{2-methyl-6-(methylcarbamoyhipyridin-3-yDpiperazin- I-yDmethyDpyrazolof 1,5-
ajquinoxalin-4(5H }-one

ay Preparation of methyl 3-amino-4-fluorobenzoate; To a solution of methyl 4-fluoro-3-
nitrobenzoate (300 mg, 2.5 mmol} in MeOH (6 mL) was added Pd/C (50 mg}. The resulting
mixture was stirred at roorn {emperature overnight onder He. Alter completion, the reaction
mixture was filtered, the {iltvate was concentrated (o give the title compound (400 mg, white solid,
vield: 94%). MS(ESI, n/z): 170.15 [M+H}

by Preparation of methyl 4-fluoro-3-(1H-pyrazole-S-carboxamido)benzoate: To a solution
of methyl 3-amino-4-fluorobenzoate (400 g, 2.4 mmol) in DMFE (20 mL) was added 1H-pyrazole-

S-carboxylic acid (398 mg, 3.6 mmol) and HATU (1.35 g, 3.6 mmol) and DIEA (1.2 g, 9.5 vamol).

The mixture was stirred at 80°C for 16 hours. Afier completion, the mixiure was added water (50
mi.) and extracted with DCM (40 mL x 2). The combined organic phase was washed with brine,
dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was
purified by chromatography over silica gel (Petroleum ether: Ethyl acetate = 100/1 to 530/1) to
give the title compounnd (340 mg, yellow solid, vield: 54%). MS(ESE, mve): 264.05 [M+H

¢} Preparation of methyl 4-ox0-4,5-dihydropyrazolof 1,5-alguinoxaline-7-carboxylate: To a
solution of methyl 4-fluoro-3-( 1 H-pyrazole-S-carboxamidoibenzoate (120.0 mg, 8.46 mmol) in
DMF (& mb) was added KoCOs(126 mg, (.9 mmol). The mixture was stirred at 120 °C for 16

hours. After completion, the reaction mixture was filtered and the filtrate was concentrated vnder
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reduced pressure. The residoe was diluted with water (20 mb) and extracted with DCM (20 mlL
x 3. The combined organic phase was washed with brine, dried over anhydrous sodium sulfate
and concentrated nnder reduced pressure to give the title compound (100 mg, yellow solid, yicld:
90%). MS{ES], m/z): 24405 [M+H]"

d) Preparation of 7-(hydroxymethylpyrazolo[1,5-ajguinoxalin-4{5H)-one: To a solution of
methyl 4-ox0-4 5-dihydropyrazolof1,5-ajguinoxahne-7-carboxylate (100.0 mg, 0.4 mmol) in
THF (5 mb) was added LiAH: (1.6 ml, 1.ommol) at 8 °C under No. The resulting mixture was
stirred at (¢ °C for 20 minutes and then warmed to room temperatare. After stirred for 4 hours, the
mixture was added DCM (30 mL} and quenched with water (0.06 mL), then added 15% sodinm
hydroxide agueous solution (0.06mL) and water {0.18 mL). The mixture was stitred at room
temperature for 15 min. The mixture was dried over anhydrous sodinm sulfate and filtered, and
the {ilter cake was washed with MeOH (60 mL). The filtrate was concentrated under reduced
pressure fo give the title compound (120 mg crude, white solid). MS(ESE, m/z): 216.25 [M+H]*.

¢} Preparation of 7-(chloromethyDpyrazolof 1,5-alquinoxalin-4(5H -one: To a suspension of
7-(hydroxymcethylypyrazolo{1,5-ajquinoxalin-4(SH)-one (120 mg, 0.56 mmol) in DCM (10 mL)
was added DMF (2 drops) and SOCL (398.0mg, 3.35 mmol) at 0 °C. The resulting mixture was
stirred at roorn temperatore for 2 hours. After cormpletion, the mixture was concentrated to give
the title compound (130 mg crade, grey solid). MS(ESE, ny/z): 234.12 [M+H}*

£}  Preparation of  7-{{4-(Z-methyl-0-(methylcarbamoyl)pyridin-3-yhpiperazin-1-
vhmethyDpyrazolof 1,5-alquinoxalin-4(5H}-one: Toe a  T-{chloromethylpyrazolof1.5-
aguinoxalin-4(SH)-one (130.0 mg crude, 0.56 mmol), KI (18 rog. 0.01 mmeol) and N, 6-dimethyl-
S-(piperazin-1-yDpicohnamide (1305 mg, 0.56 mmol} 1o CH3CN (5 mL) was added DIEA
(360.0 myg, 2.79 mmel} at room temperature. The resulting suspension was stitred at 80 °C
overnight. After completion, the solvent was removed under vacuum. The residue was purified
by Prep-TLC (BCM: MeOH=10:1} to give the target compound {17.3 mg, white solid, three-step
yield: 10%).

The compound of Example 29 was prepared vsing a synthesis method similar to that

described in Exarople 28.

N S . 1LC-MS TN (400 M
Example Compound MW (EST) HNMR (400 MHz)

DMSChde: & 1187 (s, 1), 842 ¢ F= 55
He, 1), 8.14 — $.04 (ra, 25D, 7.79 (d, F = 5.4
43215 | He, 1H), 748 (4 J = 83 Hz, 1H), 741 &,
IMHEGT § 3D, 7.30 (6, 7 = 84 Hz, 1), 7.14 (s, 1D,
3.63 (5, 200, 2.99 — 2.92 (m, 41D, 2.80 (d, J =
4.5 He, 3H), 2.63 - 2.56 {m, 4K, 2.52 (s, 3ED.
DMSCde: § 12,33 (s, 1H), 8.58 (s, 11}, 8.39
(4,3 = 6.0 Hz, 1), £.04 (. ] = 7.9 Hz, 11).
43335 | 77644, T =84 Mz, 1H), 745 (4, T = 7.8 Hz,
(MY | 2HD, 7.34 (4, § = 8.2 Hz, 13D, 3.63 (s, 21D,
3.00 - 2.85 (m, 450, 2.76 (4, T = 4.5 Hz, 3H).
2,63 754 (s, 4H), 249 (s, 3H0.

28 4315

29 432.49
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The compound of Example 30 was prepared using a synthesis wethod similar to that

described in Example 31.

Example 31
8-({4-(2-methyl-6-(methyvlcarbamoylpyridin-3-ylpiperazin-1-yhmethyDimidazo{1,2-
clquinazolin-S{6H)-one

a) Preparation of methyl 4-(1H-imidazol-2-yD)-3-nitrobenzoate: To a suspension of methyl
4-formyl-3-nitrobenzoate (4.5 g, 21.5 mmol} in MeOH (100.0 mL) was added NH:-Me(H (7
mol/L, 45.0 mbL} and glyoxal (40% wt. in HzO, 22.0 mL)} under Nz at room temperature for 16
hours. After completion, the mixture was concentrated under reduced pressure. The residue was
purified by coluron chromatography over silica gel (Petroleum ether: Ethyl acetate = 100/ 1 to
20/ 1) to afford the ttde compound (340.0 mg, yellow solid, 10 % yield). MS(EST m/z): 248.0S5
[M+HY

b) Preparation of methyl 3-amino-4-(1H-imidazol-2-vlibenzoate: A solntion of methyl 4-
{(1H-imidazol-2-y1}-3-nitrobenzoate (540.0 mg, 2.2 mmol), SnCh-HoO (2.1 g, 10.9 mmol) in EA
(20.0 mL) was stirred at 80 °C for 2 hours. After completion, the mixture was adjusted topH=§
with NaHCOs agueous solution and extracted with EA (40.0 mL x 3). The combined organic
phase was dried over sodiom sulfate and concentrated under reduced pressure. The residoe was
purified by column chromatography over silica gel {(Petrolenm ether: Ethyi acetate = 50/ 1 to 5/
1} to afford the title compound (230.0 mg, yellow solid, 48 % yield). MS(ESL m/z): 218.25
[M+H]*.

¢y Preparation of methyl 5-ox0-5,6-dibydroimidazol1,2-cjguinazohne-§-carboxylate: To a
suspension of methyl 3-amino-4-(1H-imidazol-2-yhbenzoate (230.0 mg, 1.1 mmol) in dioxane
{10 ml) was added BTC (330.0 mg, 1.1 mmol) under Na. The resulting mixture was stirved at 80
°C for 16 hours . After completion, the mixture was concentrated. The residue was washed by
water to give the title compound (crude, 380.0 mg, vellow solid). MS(EST, m/z): 244,03 [M+H]".

d) Preparation of 8-(hydroxymethyDimidazo{1.2-clquinazolin-5{(6H)}-one: To a suspension
of methyl S-oxo-3,6-dihydroimidarol !, 2-cquinazoline-8-carboxylate (380.0 mg, 1.6 mmol) in
THEF (5 mi) was added LiAIH-THF (1 mol/L, 3.2 mi} ander Nz at § °C. The mixture was warmed
to room temperature and stirred for 2 hours. After completion, the mixtore was guenched with
1M hydrochloric acid agueous solution (1.0 mL} and concentrated. The residue was diluted with
water (10 mL) to give a yellow suspension. The solid was collected by filtration, washed with
water {10.0 mL), diethyl ether (10.0 wol) and dried to give the title componnd (crude, 270.0 mg,
yellow solid).

¢} Preparation of &-{chloromethyDimidazoll,2-clquinazolin-5(6H}-one: To a suspension of
8-(hydroxymethyl}imidarzof1,2-ciquinazolin-5{6H}-one (270.0 mg, crude, 1.3 mmol} in DCM
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(10 mL) was added DMF (19.0 mg, 0.3 mmol) and thionyl chloride (773.5 mg, 6.5 mrmol)

O’

dropwise at § The resuiting mixture was stirved at room temperature for 1 howr. After
completion, the mixture was concentrated o give the title product (crude, 270.0 mg, grey solid)
used directly in the next step without further purification. MS(EST, m/z): 234.00 [M+HT"

£ Preparaiion of  8-({(4-(2-methyl-6-(methylcarbamoypyridin-3-yl)piperazin-1-
yhmethyDunidazo{1.2-clquinazelin-5(6H)-one: To a solotion of 8-(chloromethyDimidazo{1,2-
clquinazolin-S{&6H)-one (270.0 mg. 1.15 mmol), KI (19.1 mg, (.Immol) and N, 6-dimethy}-5-
{piperazin-1-yl)picolinamide (322.9 mg, 1.4 mumol} in CH3ON (10.0 mL) was added DIEA (741 .8
mg, 5.8 mmol) at room temperatare. The resulting solution was stirred at 80 °C for 3 hours. After
completion, the solvent was removed under vacuum. The residue was purified by Prep-TLC to
give the target compound(27.0 mg, white solid, 4 steps yield: 6%,).

The following compounds of Examples 32-33 were prepared using a synthesis method
stinilar to that described in Example 31.

The following compounds of Examples 34-35 were prepared using a synthesis method
sirnilar o that described in Example 24,

The following compounds of Examples 36-47 were prepared using a synthesis method

sirailar to that described in Example 28.

Exarapie Compound MW iy HNMR (4060 MHz)

DMSO-d6: 5 11.64 (5, 11}, $.45 (s, 111), .39
(d J=5.2 Hz, 110, 791 (d. I = 8.1 Hz, 1H),
a3rs | 43235 1 TT7(s HD, TS (s, 1H), 745 (4 T =83 H,
BLS | ot | 7?6 (s, 1H}, 7.21 (4, ¥ = 8.0 Hz, 11},
(5. 2H), 2.97-2.87 (ra. 4H). 2.76 (. T =
4.8 Hz, 310, 2.60-2.51 (s, 41, 2.45 (s, 31D
DMSG-d6: & £1.94 (5, 1H), 8.40 (s, U1), 8.07
(.3 = 8.1 He, 1H), 7.84 (s, 1H), 776 (d, I =
4L A5 | 8.2 Hz, 1H), 745 (4, T= 8.4 Hz, 1H), 741 s,
U e | I, 755 (s, 10D, 708 (d, § = 8.3 M, UHD,
3.62 (s, 20D, 3.01 ~2.89 (ra, 4H), 2.76 (4, I =
4.5 Hz, 36, 2.64 — 2,52 (m, 45D, 2.47 (s, 31D,

jo51
ha

CDCI3: & 968 (s, 1HD), 7.99{d. J =83 Iz,
1H), 7.70 (s, 1H), 7.63 (d, T = 8.3 Hz, 1H),
43510 § 751 (s, 1H), 7.37 - 7.26 (m, 3H), 7.23(d, I =
M+Hl+ | 8.1 He, 1D, 6.70 (s, 1H), 3.64 (s, 211, 3.32 -
9 {m, 4H), 2.99 (3, F = 5.0 He, 3Hy, 2.72 ~
60 (m, 4.

434.48

31
5
2.
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a ‘\/ CDCI3: § 9.58 (s, 1M}, 8.07 (d, J = 7.6 Hz,
A A sat as | D780 2756 (m, 31, 740 (A T = 7.5 He,
35 SN T ® 1 asoes ,‘:;fH]‘l TH), 731 - 7.29 Gn, 260, 7.23 (5. UHD, 6,70
N j EEEEIT L (s, THD, 3.66 (s, 2H), 3.28 - 3,12 (ra, 4H), 3.01
NG N (d, T=4.5 Hz, 3), 2.78 - 2.65 {m, 4H).
- DMSCO-46: & 11.84 (5, 1H). 8.37 (d, T = 4.7
ﬁ\ - H‘f\ Hz, 1), 8.16 - 7.96 (m, 2H), 7.81 (4, 1= 7.9
16 S A 'T’\n i35as | 43640 | He UL 7.540,0 9.3 Ha, 1), 757 (s, 1H),
: SN A oy PN el | 7260 T=8.0H2, 1H), TG, T, 35845,
] ?\E\/g 2H), 3.21 —3.05 {m, 4H), 2.73 (4, ) = 4.3 He,
~ AH),2.60 — 2.51 (m, 4H).
P DMSO-d6: 5 11.85 (s, 1), 841 ¢d. 1 = 4.6
2 - Wb Hz, 1H), 8.14 - 7.98 (m, 2H), 7.90 (4, T = 7.9
o N SN L Hz, 1D, 7.63 (4, T =8.3 Hz, 1HY, 7.36 (s, 1,
37 1T | 45192 e T T e
- \'V\/EL e 7.26{d, J= 7.7 He, 11, 7.11 (s, 1), 3.
s 2H), 3.15 - 3.03 {m, 4H), 2.75 (d, T= 4.3 H2
N ] ik, ) 5
i 3H), 2.63 - 2.53 (m, 4H).
B DMSO-d6: 6 £1.36 (5, 15, 9.00 (s, 1), 8.3
g e FiRt (4,7 =4.2 Hz, 1), .11 {d, ] = §.2 He, 11,
15 ST N Ny Se aisag | 43620 1 781(d T =77 Ha, 2H), 7.56-751 (m, I,
. N o IM+He | 7.20 (s, 1H), 7.8 (4, T = 8.2 Tz, 1H), 355 (s,
K oo 260, 3,23 - 3.08 (m, 4H), 273 {4, I = 4.2 He,
N TN e oy . ~ =
3y, 2.62 - 2,50 (i, 4H).
P DMSO-d6: 5 9.61 (5, 1), 8.42 (d. 1 = 4.8 [z,
,OL - Hi ), SA2(d, =83 1z 1), 790 (4, T =82
- ST - %Jf O | ysygp | 45235 | Hz 1H) 78205 1H), 7.63 (6,7 = 8.2 Hy, 1H),
SN P DU M | 729 (s BED, 709 (A, T = 8.1 Hz, 1H), 354 (s,
“ B\/g B IHY, A.47 - 2.99 (m, 4H), 2.75 (d, T = 4.4 Hy,
N P
3H,2.62 - 0.52 (m, 4H).
o v DMSO-d6: & 11.45 (s, 1H), 8.41 (d, § = 4.8
o N Bz, 1H), 7.96 (s, 1), 7.7 (¢ ,1:* }3; m)
10 CT N T 0 gsy | 020|748 (AT =85 Mz, 1), 7.24 - 7.01 (w31,
NN A N Y MaH | 6706 T = 3.4 He, LH), 3.56 (5, 2H), 3.00 —
L\/l ] 2.90 (m, 4H), 2.77 {d 7 Hz, 3H), 2.64 -
BRI 2,51 (m, 411}, 2.47 (5. 31D
e DMSO-46: 6 1145 (5, LUy, 858 - 8.10 (nm,
i et 1H), 7.96 (s, 1H), 782 (d, ] = 8.1 Hz, 1H),
" Gl SN0 L oy o | 9SRAS 7S5 (6 =94 Ha, L, 707 — 7.02 (m, 31,
' NN A NS IM+H | 6.70 (5 3= 3.4 Hz, [H), 3.55 (s, 28, 3.21 -
A n 3.03 (m, 4H), 2.73 {4, T = 4.7 Hz, 3H), 2.59 —
FUURT 2.52 {my, 4H),
o s DMSO-G6: § 1144 (s. 1H). 842 {q. T = 5.5
i Gl N - He, 1), 8.02 - 7.83 (m, 2HD, 7.05{d, ] = 8.2
a2 Vel H =70 segon | 46920 it L) 708 - 6,99 (m, 3H). 6.70 (dd. J =
2 LN g TEL MeHE 39,28 Hz 1H), 3.56 (s, 2H), 3,14 - 3.01 (1,
i i 4H), 276 (d, T = 4.8 Hz, 3H), 2.64 - 2.53 (m,
NG NN
41,
9 A DMSO-d6; 5 8.50 — 840 (m, 1H), 8.38 .
,\,»'LNH \TNW»\\G ssoqs | HDTIO T =82 Ha 11749 (6,7 = 8.3
43 i 44849 | SV by 1n), 7.24 (s 1H). 7.22 - 7.14 (m 3D,
N e M H - / ’ H
NS N M 6 (G 2R, 3.05 - 2,88 (m, 4, 270 (d, S =
Fx\ BN /N\/ 4.8 Hz, 3H), 2.65 - 2.56 (m, 4H), 2.49 (s, 3H).
O - DMSO-d6: & 12.07 (s, 1H), 849 — 8.40 (m,
E N 1), 8.36 (s, 1D, 7.84 (d, J = 8.4 Hz, 1),
s \LJ O 1 isaas | 5410 TSB(A T = 106,80 Ha 1H), 723 (5. )
T MaH 723270 dn, 28D, 3.60 (s, 20, 3.
L (m, 4H), 2.76 (4, ] = 4.7 Hz, 3H), 2.62
(m, 419,
DMSO-d6: 5 12.00 (5, 1H), 865 - 832 (,
f__,i\NH Ch_ M f&« 470 | [HNBOT (T =20 He 1H), 7.90 (4. 1= 83
. 0y | 470 e Y =
45 - N\/ ;\ L 46991 | it | HE 1) 764 (1 = 8.2 He, 1H). 7 34685

/\ //\,,

3.4 - 3.03 (m. 41,
2.68 - 2.52 (m, 4H).
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o v DMS0-d6: 6 12.02 (5. 11, 844 (g, J = 5.5
s N Hz, 1H), 8.3 (d, J = 2.2 Hz, 1H),7.80(d, I =

i 'O YN0 L | 46610 82 Hg, T, 7.50 (3= 83 e, U, 7.38 (0,
RN e SIS e | T= 0.0 e ZH), 72248, T = 1.9 He, 1), 3.62

(s, 2H), 3.00 - 2.93 (xa, 4H), 2.80 (¢, I = 48
Hz, 3H), 2.65 - 2.57 (m, 4H), 2.51 {5, 3H).
DMSO-d6: 6 12.01 (s,

o f%,\, \,/

o an JH), 8.41 (g ¥ =51,
JL\ Fu Ny Ay 47 Hz, 1YL 813 (d, J=2.1 Hz, 1H), 7.84

47 ( H ~YOYY 46991 $70.16 | T=83Hz, iH), 7.62 - 7.53 {m, 11),7 zuc.
N- N\/f\. /\N Al L [MEHT | T=95Hz 2H), 721 (4,1 = 2.0 Hy, m 3.60

o I AN {5, 2H), 325 - 306 (m, 4H), 276 (4, T = 4.7

Hz, 3H), 2. 62 2.55 {m, 4H).

Hxample 48
8-{{4-(2-methyl-6-(methylcarbamoylpyridin-3-yDpiperazin-T-yhmethyDpyrrolo 1,2-
clgninarolin-5(6H}-one

a) Preparation of methyl S-oxo-5.6-dihydropyrrolof 1,2-clgainazoline-8-carboxylate: To a
mixture of roethyl 3-amino-4-bromobenzoate (1.0 g, 7.2 wamol), (1-(tert-butoxycarbonyh-1H-
pyirol-2-yDboronic acid (2.0 g, 8.7 mmel}, NaxCOs (1.4 g, 23.9 mmol} in ACN (20.0 mL) was
added PA(PPhs)Cl (660.0 mg, 0.7 mmol). The mixtare was degassed and purged with N2 3 times,
The mixture was stirred at 80 °C for 35 minntes under N2 atmosphere. The mixture was dilnted
with water (20.0 mL) and extracted with DCM (30.0 mL x 2). The combined organic phase was
washed with brine, dried over anhydrous sodiom sulfate and concentrated vnder reduced pressure.
The residue was washed MTBE to give the title compound (0.4 g, yellow solid, vield: 39%).

b} Pmparation of 8-(hydroxymethylpyrrolo{1,2-clquinazolin-S{6H}-one: To a suspension
of methyl 5-0xo0-5,6-dihydropyrrolol.2-clgninazoline-8-carboxylate (0.3 g, 1.2 mmol} in THE
(10 mL) was added LiAlH4 (1 M in THF, 5.0 mL, 4.9 mmol) ander N2 at 0 °C. The mixtore was
warmed (0 room temperature and stirred for 2 hoors. The mixtare was quenched with ice-water
(10.0 mlL) and was adjusted to pH=3 with 1M hydrochloric acid aqueous solution. The resulting
mixtare was extracted with EA (20.0 mLx3}. The combined organic phase was washed with brine,
dried over anhydrous sodium sulfate and concentrated under reduced pressure to give the title
compound (200.0 mg. white solid, vield: 75%).

) Preparation of {§-ox0-3,6-dihydropyrrolof 1 2-c]guinazolin-8-yDrmethyl
methanesulfonate: To a saspension of §-(hydroxymethyhpyrrolof1.2-clquinazolin-3(6H)-one
{60.0 mg, 0.3 mmol) in DCM (5§ mL} was added TEA (84.9 mg, 0.8 mmol) and methanesulfonyl
chloride (48.3 mg, 0.4 mmol) dropwise at § °C. The resnlting mixture was stirred at room
temperature for 2 hours. The mixture was concentrated under reduced pressure to give the ttle
compound {crade, 90.0 mg, vellow solid).

dy  Preparation of  8-({4-(Z-methyl-6-(methylcarbamoyhipyridin-3-yipiperazin-1-
yhmethybipyrrolof1.2-clguinazolin-3(6H)-one: To a solntion of (5-oxo-5.6-dihydropyrrolof1,2

ciquinazolin-8-yDmethyl methanesulfonate {(90.0 mg, 0.3 mmol}, KI (10.0 mg, 0.1 mmol) and
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N.&6-dimethyl-S-(piperazin-T-yDpicolivamide (90.0 mg, 0.4 mmol) in CHCN (10.0 ml}) was
added DIEA (193.5 mg, 1.5 mymol) at room temperative. The resulting solution was stirred at 80
°C for 7 hours. The mixtuare was cooled to room temperature and filtered. The filter cake was
washed with methanol (3.0 mbL). The solid was purified by Prep-TLC (MeOH/DCM=25/1) to
give the target cornpound(7.0 mg, white solid, 2 steps yield: 5%).

The following compounds of Examples 49-30 aund 63-64 were prepared using a synthesis
method similar to that described in Example 1.

The following compounds of Hxamples 51-53 were prepared using a synthesis method
similar to that described in Example 31

The following compounds of Examples 34-38, 62, and 66-72 were prepared using a
syathesis method sinular to that described in Hxarople 28,

The following compounds of Examples 59-61 and 65 were prepared using a synthesis

method similar fo that described in Example 24.

Example Compound MW H:l}::iﬁ HENMR (400 MHz)
T DMSO-6: & 11.49 (s, 1H), 8.4 (q. 1=48
e Hr, 1,790 (d T = 7.9 He, 1H), 781 (d, I =
jj"\ N ,L\ 8.3 Hz, 1H), 7.59 (dai, 1=30, 1.4 Ha, HU
43 AN NR \,r STOL aqsy | 3LES 1749 (T =83 He 1), 7.26 (5 11, 7.19
A f\"’/ SR MaH | (A6, T =80, 15 He, 1H), 6.99(dd. T=35,1.5
\[\ I Hz, 1H), 6.68 (t, 1= 3.3 Hz, 1H), 3.60 (s, 2H),
TN 308~ 2.86 (my, 410, 2.81 (L ¥ = 4.8 Hz, 3H),
2,67 - 2.56 (1w, 4H), 2.50 (s, 3H).
j CDCI3: § 1032 (5, 1), 8.07 - 7.86 {m, 2H),
J(i} mmd §=80 e, 1H), 735 (d, 1 =79 He,
) — PN L | 44620 {5, LED, 3.75 (5. 2H), 349 (L 1=7.0
49 /YN L\J O 4557 | npamge 2.5
\Ar/j\ oy s 5, 3, 223 0
28, 1.26 (6, I = 7.3 Hz, 3H).
CDCIR: 6 9.74 (5, 1H), 8.06 (d. J = 8.2 Hz,
1 THL 764 0, 1= 6.3 Hy, 1H), 748 (A T =79
o MR Hz 1H) 7.39 (4, I =82 Hz, 1), 729 . I =
s ,\/U\NH SN Ay | geggy | 40020 1 144 Hz D), 375 (s, 2H), 3.56 - 3.57 (m,
N N L ’ DU IMaHe | 2HD, 3.30 - 3,18 (m, 4H), 3.12 (1, ] = 7.4 He,
’\I‘J\EL ¢ ‘i}s ” IH, 2.97 (4, T = 7.6 Hz, 2H), 2.86 - 2.6
Ny N 4HE, 2.34 ~ 2.02 (m, 2003, 1.24 (¢ §
KIE3R
o M
L\ Fags ,J%.
\,i\, L
?L Hn
52 & /N\;j uji{w&'ﬁ 451.92 / /
NN N
k/l /‘N\/’J
j? Hrii” DMSO-d6: § 8.41-8.39 (,m,iH‘}, 7.86 (s, IHL
o [0y Y s | s GO IR 0
hE N\ o=t . A BRI A £ (8, {3, 7. (s 708 I =
G G U g 1), 3,59 (6 280, 3.18-3.12 (i, 416, 2,72
g N (d, J= 4.4 Hz, 3H), 2.58-2.52 (m, 4H).
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DMSO-d6: & 1304 (s, 11} 841 (g, F = 4.6
Hz, {H).8.04(d, J=86He, 1H)L777{d.J=
44505 B2 Hez 1H), 745, T= 83 Hz, H) 727 (s,
444 .54 ‘vi;}ﬁ-& ), 702, I =85 Hy, 1H), 094 (34, ] =38
U Hz, 1), 641 (4. =38 He, 1H), 3.55 (s, 2H},
3.01 - 2.85 (m, 4H), 2.81 - 2.71 (1m, 6H), 2.61
- 2.52 (m, 4H), 2.46 (s, 3H).

tn
I

DMSG-d6: 6 11.21 (5. 11}, 845 (g, § = 5.9
5 Hz, 1H),7.95 (s, LD, 7.91 (4.3 = &4 Hz, 1H),
N N v 1779 (6T =93 He, 1H), 748 (4, T = 8.3 He,
P N 4452 .

T j O qaass | 8 1H), 7.28 (s, LH), 7.5 (4, J = 8.5 Hy, 1ED,

| 3
N . M+
\f\ik N IV L 3 6 T, 3,57 (s, 21, 3.00 - 2.90 (m, 413),
SN 279 (d, F = 4.9 Hz, 3H), 2.64 - 2.53 (m, 4H),

249 (s, 3H), 2.22 (5, 3H).

n
i

DMSO-d6: & 10.9’7 (s, 110}, 8.41 ’d =31
L/E« H Hz, 1H), 7.98(d, ] = 2.8 Hz, 1), 7.89 (d, T =

N s | B4HZ 111;“76(dd=wn1 m:ws d,
7 MM ! \, O 44434 fy?“#?_} ¥ =84 Ha, 1H), 7.20 (s, 1}{),1{!8:&,%%_4
Y [N + FETRRET L Mz, 18, 6.46(d, 5 =2.7 Hz, 11), 3.53 (s, 21),
k o on M 2.8~ 2.87 (m, 4H), 2.77 (d, ] = 4.8 Hz, 3H),
2.8) 2,50 (m, 4H), 246 (d, ] = 2.1 e, 61

DMSO-d6: 6 11.83 (s, 1H), 844 (q. J = 5.1
;if Hz, 1H), 8.02(d, 3 = 8.3 He, U, 7.79 (. T+
My ik | B2 HE TH), 747 (0= 8.3 Ha, 13, 7.37
N0 w5 f'f‘}gp ), 7.26 (1d, J = 8.3, 1.7 nz, {E, 692 ¢
: : I L a6l s, 21), 2,98 - 291
N (d, ] = 4.8 He, 3, 2.61 - 2.55 (a, 450
(5. 3H), 2.42 (s, 36D,

wm; 5950 (s, 1HD), 8.13 ¢d, = 8.1 Uz,
o LAH, 804 - 7.86 (m, 2H), 773 (s, 1H), .33
445,53 \/ff;ﬁi (. &1;12 1), 7.27 (s, LED, 3.67 (s, 21,
T 1 3.04-2.96 (m, THY, 2.77 —2.61 (m, 43D, .55
(s, 3H), 2.50 (s, 3.

58

DMSO-66: 6 1125 (5, 110}, 834 (4. J = 4.8
i, TED, .17 (s, LHD, $.91 (4, I = 8.4 e, 110,
TR T =85 He, 1H), 747 {d, I = 8.3 He,
1H), 7.29 (s, 1HD), 7.17 (4, T = 8.3 Hz, 11D,
7.01 (dd, =138, 1.5 Hz, 1H). 668 (1, T = 3.4
He, m). 3.58 (5, 20}, 3.05 - 2.59 (m, 43D,
2,59 279 (m, 11, 261 ~2.54 (m, 411, 2.47
(s, 511) 0.79 - 6.47 (o, A1),

Z g
e Y
+ 0
i
=B
= A

CDBO E800(dd, F=2.9 1.4 Hx, 1H), 7.89
(d, J=38.4 Hz 2H), 758 - 7.42 (m iH), 7.34
46115 (S?1H)7k_8(d F=82Hz, IH), 7.17(dd, J
460.51 M 4.1, 14 Hy, 1D, 671 (LT = a»H? 1), 3.65
v (s, 28D, 3.30 - 323(?& 4H), 2.88 - 2.76 {ru.
TH 271 -2.54 (m, 4H), 0.84 - 0.74 (., 2H),
0.08 — 0.58 {m, 2H).

w

60

DMSO-d6: 6 11.21 (s, 1H), 837 ¢4, § = 4
A Hz, 1H), 8.14 (s, 11}, 7.98(d. = 8.4 Hz, IHL
HN 7.89(d, J = 8.2 Hz, 15), 7.63 (4. T = 8.2 Hz,
' Ti Mo Ay gr697 | 47735 | UL T8 (s LH), 713 (d, 1 = 82 Hy, 1H),
Sn N /E\:J’ FUL M | 698 (A 5= 3.7 He 1), 664 (1, T = 33 He,
\(F { 3«' 4 1H), 3.55 (s, 28D, 3,14 — 2.90 (m, 4H), 2.89 —
Sy 271 (m, 1HD, 2.59 - 2.51 (m. 4H), 0.67 - 0.54
(@, 4H).

DMSO-d6: 5 1197 (5. 110, 836 (. T= 4.
A fhe, L1, 813 (d, 1 = 8 3 Hy, 1H)L 809 (d, ] =
o HL 2.0 Hz, 1), 7.81 (4§ = 8.2 Ha, 1), 7.50 (4,
A P emas | 45835 | T=83 He (H), 742 (s 1D, 732 (41 = 9.7
62 ‘o U O 1 T3 e | By 1, 707 (d, T = 2.0 He, (D), 3.65 (s, 200),

NN 3.02 - 2.03 (m, 4H), 2.97 - 2.80 (m, 1H), 2.68
T, 0,89 - 0.05 (.
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459.55

460.25
M+

CDCI3:0 11,16 (s, 11), 8.21 - 7.82 (m, 2H),
T4 (s, 1H), 7.37 - T7.28 (m, 2H), 539 (1, I =
3.8 He, 2HD, 524 (¢, J = 3.8 Hz, 2H), 3.70 {5,
25, 3.06 - 2.96 (m, 4H), 2.96 - 2.81 (xu, HH),
2.74 - 2.62 (m, 4H), 2.49 (s, 3H), 0.99 - 0.77
{m, 2H), 0.73 - 0,56 (m, 2H).

CDCI3: 6 8.02 (5, 1HD, 781 {d, J = 8.8 Hz,
TH), 7.61 (s, 1H), 7.54 {d, I = 8.7 Hez, 1H),
15698 (m, 4H), 6.55 (s, 1H}, 3.48 (s, 28],
27 -3 lhm 4, 2.834d, I = 4.4 Hz, 3H),
62 - 2.36 (m, 4H).

7
3.
2.

o
[

K
3
X
in
o

DMSO-de: § 1142 (s, 1H), 831 (d J=49
Hz, iH), '7()6(5 1H). 7 76(4 I=8.1He, [H),
T46(d, F=83Hz, 1H), 726 -7 0) (m, JH},
Q.70 (¢, .F = 3.4 Hz, 1H), 3 Sb (s, 2H), 2.99
2.88 (m. 4H), 2.87 - 2.75 (m, 1H), 2.62 - 2.5
(m, 4H)y, 2.45 (s, 3H), 0.76 - 0.52 (m, 4H).

478.50

47694
M+

DMSG-d6: 6 1142 (5, 1H), 834 {(d, J =5}
Hz, 1H), 7.96 (s, 1H), 7.81(d.J=8.1 Hz, 1H),
7.59-7.51 (o, THD, 7.23 - 698 (m, 3H), 6.71
~ 6.68 (s, 1H), 3.54 (s, 2F), 3.23 - 3.05 (m,
4H)Y, 2.94 =275 (m, 1H), 2.62 - 2.49 (m, 411},
.90 - 0.23 {m, 4H).

48496

4454
M+H+

DMSO-d6: 6 11.44 (5, 1), 837 ¢4, I = 4.7
Haz, THD, 7.96 (3, 11D, 7.90 (4, 1 = 8.2 Hz, 1),
764 (T = 8.2 He, 15D, 7.26 - 7.02 (m, 31,
670 (4, T = 3.3 Hz, 11D, 3.56 (s, 2HD, 3.16 -
301 (m, 45D, 2.94 - 2.75 (m, 1H), 2.62 - 2.51
(i, 413), 0.77 - 0.40 (m, 45D

448.44

4502
M+

DMSO-de: & 11.81 ¢, 1H), 8.44-8.39 (ra,

H), 8.02(d, J =83 He, 1HL 784 (4, I =80

Hz, TH), 7.00-7.54 (o, 1H), 7.37 (5 1D, 7.26

(d. J=84Hz 11} 6. 95' H{ 3.60(s, 2H),

321 -3.40 (m. 4y, 276 kd I =45 Hz, 3H),
2.03 - 2.53 (m, 4H), 2.42 (s, 3H),

46594

406.2
M+

CDCE3: & 10,76 (s, 1H), 8. l“ (d, J=83Hz
iH), 8.07(d, T = 8.2 Hz, [H), '67(c =59
He, 1H), 7.39(d. I= 7.5 Hz, 2H), 731 {d, I =
8.4 Hz, 1H), 6.98 (s, 111) 3.68 (s, 2H), 3.27
332 (e, 4ED, 3.00{(d, F=5.1 Hz, 31), 2.83 -
2.64 (m, 4H), 2.51 (s, 3H),

449.49

450.2
M+H+

CDCB+CH30D: 6§ 8.07 (&, § = 8.0 Hz, 1H),
R0 (s,1H), 787 (6, T = 8JHz 1), 7.70 (s,
i), 734733 (m, 1), 7.27-7.24 {(w, 1,
3.62 (br, 2H -3.19 (m, 4H). 291 (s, 3H),
2.67-2.61 {m, 4H), 248 (s, 3H).

~J3
3

465.84

466.15
{M+H+

CDCHCDION: 5808 (d, ] = 8.0 Hz, 21)
797 (d. } >;' He, 1H). 7.71 (s, 1HD, 7.44-
743 . 1H), 27 725 (o, 2D, 3.64 (bt
2HY, 3.20-3.14 (m, 4HD,2.95 (s, 35, 2.70-
2.64 {m, 4H), :‘ 9 (s, 3H).

T-({4-(2-fluoro-6-(methylcarbamoybpyridin-

Example 73

3-yhpiperazin-1-yUmethyD-9-fluore-2-

methylpyrazolo[1,5-ajquinoxalin-4{SH)-one
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a) Preparation of N-(S-bromo-2,3-difluorophenyl)-S-moethyl-1H-pyrazoie-3-carboxamide:
To a solntion of 5-bromo-2,3-difluorcaniline (1.2 g, 5.7 munol} in anhydrons THF (50 mlL.) was
added NaH (912.0 mg, 22.8 mmol) at § °C. The mixture was stirred at room temperature for 15
mins. Then a solation of 3-methyl-1H-pyrazole-5-carbonyl chloride (826.0 mg, 5.7 mmol} in
anhydrous THF was added dropwised at 0 °C. The resnlting solution was stirred at room
temperature for 2 hours. After completion, the reaction was quenched with saturated NHa(l
aqueous solution (5 ml.), the residue was dilnted with water (80 mL) and extracted with EA (50
mb x 3). The combined organic phasc was washed with brine, dried over Na:SOs and
concentrated under reduced pressure to afford the title compound (1.1 g, crude, off-white solid,
vield: 61%).

by Preparation of T-bromo-9-fluore-2-methylpyrazolof 1, 5-ajquinoxalin-4{5H})-one: A
mixture of N-(5-bromo-2,3-difluorophenyl}-5-methyl-1H-pyrazole-3-carboxamide (1.1 g, 3.48
mmol) and KoCO: (1.4 g, 10.44 mmol) in DMSO (25 ml) was stirred at 120 °C overnight. After
reaction completed, the residue was diluted with water (50 mL) and extracted with EA (30 mL x
3). The combined organic phase was washed with brine, dried over Nax30: and concentrated
under reduced pressure. The residue was triturated with DCM (5 mL) and the solid was collected
by filtration to afford the title compound (440.1 mg, white solid, yield: 43%). MS(ES], w/z2):
29595 [M+H]"

¢} Preparation of 9-fluoro-7-(thydroxymethyl}-2-methylpyrazolo{1,5-ajquinoxalin-4(5H)-
one: To a solution of 7-bromo-9-fluoro-2-methylpyrazolof 1, S-ajquinoxalin-4{SH)-one (400.0mg,
1.35 mmol) in dioxane (25 ml) was added (tributylstannyhmethanol {877.0 mg, 2.70 mmol) and
KphosPd(Gz (106.0 mg, 0.135 mmol} at room temperature. The mixture was stivred at 90 °C
overnight under Na atmosphere. After completion, a solotion of K¥F (1 M, 10 mi.) was added at
room temperature, the mixture was stirred at the same temperature for 10 min and filtered, the
filtrate was extracted with EA (50 mL x 3). The combined organic phase was washed with brine,
dried over NaxSOs and concentrated under reduced pressore. The residue was triturated with the
mix solvent of PE and HA (PE:EA=1:1, 530 mL) and the solid was collected by {liration to afford
the title compound (280 myg, white solid, vield: 84%). MS(EST, /=) 248.10 [M+H]".

d) Preparation of 7-{chloromethyl}-8-fluore-2-methylpyrazolol 1.5-ajquinoxalin-4(5H)-one:
To a solution of methyl 9-flnoro-7-(hydroxymethyl)-2-methylpyrazolol 1,5-ajquinoxalin-4{SH)-
one {230.0 mg. 0.93 munol) in DCM (S mb) was added SOCL(554.0 mg, 4.95 mmol) and DMF
{1 drop) under Nz at 0 °C. The mixture was warmed to room temperature and stiveed for 2 hours.
Then the solvent was concentrated under reduced pressure and the residue was riturated with
DCM (5 mL) and the solid was collected by filiration to afford the title compound (160.0 mg,

white solid, yield: 65%j).
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&) Preparation of 7-((4-(2-fluoro-6-(muethylcarbamoypyridin-3-yDipiperazin-1-yDmethyD-
S-fluoro-2-methyipyrazolo{1,5-ajquinoxalin-4(5H}-one: To a solution of 7-(chloromethyl}-9-
fluore-Z-methylpyrazolo| 1,5-algninoxalin-4(5H)-one (40.0 mg, 0.15 mmol), KI (3.0 mg. 0.015
mmol) and 6-flnoro-N-methyl-5-{piperazin-1-yDpicolinamide (43.0 mg, 0.18 mmol} in CH3CN
{10 mL) was added DIEA (97.1 mg. 0.75 mmol) at room temperature, The resulting solation was
stirred at 80 °C for 2 hours. After reaction corupleted, the solvent was removed under vacuum.
The residue was purified by Prep-TLC (DCM:MeOH=13:1) to give the target compound {(21.9
mg, white solid, yvield: 31%).

The following compounds of Examples 74-78 were prepared using a synthesis method

sirnilar to that described in Example 7

CAMS .
Example Compound MW H‘i} S{I{' ‘H NMR (400 MHz)
o " T DMSO-ds: & 11.94 (br, TH), 837 (4, J =5.6
)i f n He, 1HD, 7.81 (4, ] = 8.0 Hz, 1H), 7.56-7.52
7 e dh i j’ O grag | AOB20EGm WH)L 77 (M), T2 T = 136 Ha
‘ N N o EMEHT | THD), 6.94 (s, TH), 356 (s, 2H), 3 m 312 (m,
l\v HoA 4H), 2.72 (4, J=4.8 He, 3H), 2.58-2.52 (m,
F 4, 2.38 (5, 3H).
o o DMSO-ds; & 11.94 (b, 151), $.39 ¢d, § =32
A SN . Hz, 1H), 7.89 (4, I»zsﬂHz iH) 63(d.J=
- Ve g L 70 ypzgy | 48425 [ BOH ), 716 (s 1H)T JI=12.8Hz,
AN ) o : [MEBE |, 6.93 (5, 11, 3.56 (s, Jl) 3.12- ){)6 (m
N -
. DMECG-de: 5 11.94 (or, 1H). 8.38-8.37 (m,
I N ")% THY, 7.76 (d, = 8.0 Hz, 1H), 745{d. T =80
25 e i \,H/ SN0 eay | 46420 | Hz 1H) 718 (s 1H), 712(d § = 132 He,
- b M 2 't e O IMEHE D, 6.93 G, 3.57 (s, 2H), 2.96-2.80
PNy ji N (m,4H), 2.76 {4, F=4 4 He, 3H), 2.58-2.52(m,
f 431), 2.45 (5, 336), 2.38 (s, 30
o M DMSO-ds; M\ﬂ (br, 1), 8.37 (br, 1),
<"~=.~/U‘NH i ;"N\ el 168.15 7.85-7.87 fha iH), 7.80-7.78 (m, 1H), 7.536-
76 ! j\, 46748 | 00 1750 (o, LHD, 7.13-7.06 (m, 2H), 3.54 (s, 2HD,
SN A . P2 h T
N ]im\/ g/\‘}!’ IR 4359300 (m, 480, 272 (d, J=4.8 Hz, 3H),
R S N 2.55-2.50 (xo, 4H), 2.40 (s, 3.
o B DMSO-ds: & 11.79 (br, 1H), $.40 (d,  =4.8
o N A He, 1H), 7.90 (3, 1= 7.6 He, 13, 7.63 (. T =
- .\(\ 7 A " \T O 4303 | 48405 | 8.0Hz IH) 7.03 (5111, 7.09 (& = 13
’ NG N F o2 [M+HTT | THD, 6.94 (s, 11D, 3.56 (s, 2H). 2.
) :j 'y A1), 274 (4, I=4.8 He, 3H), 2.58-2.52 (m,
F TN 4H), 2.40 (s, 38).
o e DMSO-de: 5 11.94 (or, 1H), §.40-8.38 (m,
v A 150, 7.89 (5, 1D, 775 (d, § = 8.0 Hz, 1H),
8 il \ﬂf \j/ O gezsy | 46420 1 744(d T=8.0Hz 1), 7.14 6, 1), 70244,
" RN g L IMHHT | T 132 He, THY, 3.55 (s, ZH), 2.96-2.90 (m,
4H), 2.75 (4, I= 4.8 Hz, 3H), 2.59-2.52 (.
A AN , 3H),
FoR ! 431), 2.45 (s, 3H), 239 (.38

Example 79
T-{{4-(2-methyl-6-(methylcarbamoyhpyridin-3-yhipiperazin-1-yDmethy }-9-{luoro-1,2,3,5-
tetrahydro-4H-cyclopentacjqunolin-4-one
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a} Preparation of methyl 2-{{{(trifluoromethyl)sulfonyloxyjeyclopent-1-ene-1-carboxylate:
To a solution of methyl Z-oxocyclopentane-1-carboxvlate (2.0 g, 14.1 mmol) in dry DCM {400
mb.) was added DIEA (8.5 ¢, 42.2 mmol} at -78 °C under N; and stirred for 30 min. Then TH:0
(11.9 ¢ 42 2 mmol} was added slowly. The mixture was stirred at -78 °C for 30 min and at ot for
12h. The mixture was quenched with water {5.0 mL} and extracted with DCM (20 0 mL x 2}, The
combined organic phase was washed with brine, dried over anhydrous sodium suifate and
concentrated under reduced pressure. The residue was purified by column chromatography (8i0:,
Petroleum ether: Ethyl acetate = 100/ 1 to 50/ 1) to give the title compound (2.8 g, 72 % vyield) as
a vellow ol

b) Preparation of methvl 2-(4,4,5 S-tetrarethyl-1,3,2-dioxaborolan-2-yDeyclopent-1-ene-1~
carboxylate: A mixture of methyl methyl 2-({{trifluoromethylisulfonylloxy)oyclopent-T-ene-1-
carboxylate (1.2 g, 4.4 mamol), bis(pinacolatojdiboron (1.3 g, 5.3 mmol), KOAc (0.9 g, 8 8 mmol,
2.0 eqy in THE (40 mL} was added Pd{dppDCl-CHoCl: (0.4 g, 0.4 mmol, 0.1 eq). The mixture
was degassed and purged with Nz for 3 times, and stirred at 100 °C under Ny for 4 hours. After
the reaction is completed. The mixture was filitered and the filtrate was concentrated under
reduced pressure to give the title compound (1.2 g, crude) as a black solid.

¢) Preparation . of  methyl  3-fluore-4-(2-(methoxycarbouyljeyelopent-1-en-1-y1)-5-
nitrobenzoate: In a sealed tube, a solution of methyl 2-(4.4,5,5-tetramethyi-1,3,2-dioxaborolan-
2-yheyclopent-1-ene-1-carboxylate (1.2 g, 4.8 mmol), methyl 4-brome-3-fluore-S-nitrobenzoate
(1.3 g, 4.8mmwol) and K2COs (1.6 g, 23.7 mmol} in THF (10.0 mbL) and H2©O (2.0 mL) was added
PA{PPh:)Ch (0.3 g, 0.5 mmol}. The mixture was degassed and purged with Nz for 2 minutes, and
stirred at 85 °C for 16 hours under N After the reaction is completed. The mixtare was diluted
with water (20.0 mL} and extracted with BCM (30.0 mL x 2). The combined organic phase was
washed with brine, dried over anhydrous sodium suifate and concentrated under reduced pressure.
The residue was purified by column chromatography (8102, Petroleum cther: Ethyl acetate = 10/

1o 3/ 1) to give the title corapound (0.5 g, impure) as a vellow solid.
¢y Preparation of methyl 9-fluoro-4-ox0-2,3 4, S<tetrahydro-1H-cyclopentaf ¢ Jquinoline-7-

carboxylate: To a solution of methyl 3-fluoro-4-{2-(methoxycarbonyljcyclopent-1-en-i-yi}-5-
nitrobenzoate (0.5 g, crude) in AcOH (20 mL) was added Fe powder (0.4 g, 28.6 mmol). The
resulting mixture was stirred at 80 °C for 2 hours. After the reaction is completed, the reaction
mixture was concenirated under reduced pressure. The residure was diluted with water (10.0
mi) and extacted with DCM (50.0 mL x 3). The combined organic phase was washed with
brine, dried over anhydrous sodium sulfate and concentrated under reduced pressure {o give the
titte compound (0.8 g, impure} as a brown solid. LC-MS: 262.05 [M+1]*.

¢) Preparation of 9-tlucro-T-(hydroxymethyly-1,2.3 5-tetrahydro-4H-
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cyclopentalclquinolin-4-one: To a suspention of methyl 9-fluore-4-0x0-2.3,4,5-tetrahydro~-1H-

cyclopentalclquinoline-7-carboxylate (0.8 g, impure} in THF (10.0 mL} was added LiAlHa (E M
in THE, 1.5 mi, 1.5 mmol} at 0 °C under Nz, The resulting mixture was stirred at 0 °C for 2
minutes and at 1t for 4 hours. The mixture was quenched with ice~-water (10.0 mL) and adjusted
to pH = 3 with ag. HCI (1 M). The resulting mixture was extracted with EA (50.0 mL x 3}. The
combined organic phase was washed with brine, dried over anhydrous sodium suifate and
concentrated under reduced pressure to give the title compound as a white solid (170.0 mg,
yield: 17%, 4 steps).

3 Preparation of 7~(chioromethyi)—9~ﬂuoro~1,2,3,5-tetrahydmu"-'Eanyclopenta[c}quinolinn
4-one; To a suspension of g-fuoro-7-(hydroxymethyl)-1,2,3,5-tetrahy dro-4H-
cyclopenta[clquinolin-4-one (40.0 mg, 0.2 mmol} in DCM (3 mL) was added DMF (5.0 mg, 0.1
mmoly and SOCh (1428 mg, 1.2 mmol) at 0 °C. The resulting mixture was stirred at room
temperature for 2 hours. After the reaction was completed, the mixture was concenirated to give
the compound as a grey solid (50.0 mg, impure). LC-MS: 25205 [M+1]"

gy Preparation of S5-(4-((9-fluoro-4-0x0-2,3 4,5-tetrahydro-1H-cyclopentalciquinolin-7-
vhethyDpiperazin-1-y])-N,6-dimethyipicolinamide: To a suspension of 7-(chloromethyl)-9-
fluore-1,2,3 S-tetrahydro-4H-cyclopentafcjquinolin-4-one (50.0 mg, impure, 1.0 eq), KI (7.0 mg,
¢.1 mmol) and N, o-dimethyl-S-{(piperazin-1-yhpicolinamide (56 O mg, 0.2 mmol} in CHaCN (4.0
mi.) was added DIEA (129.0 mg, 1.9 mmol) at room temperature. The resulting suspension was
stirred at 80 °C for 2 hours. The mixture was cooled to room temperature and filtered. The filter
cake was washed with methanol (2.0 wml) The solid was purified by Prep-TLC

{(MeOH: DCM=20/1) t to give the targeted compound as a white solid (21.0 mg, vield: 27%;).

The following compounds of Examples 80-82 were prepared using a synthesis method

similar to that described in Example 79.

Example Compound MW HENMR (400 MHz)
o W CHCH: § 1044 (s, [H), 8.24 - 7.80 Gy, 2H),
PS M 7.34(d, I = 8.4 Hz, 1H), 7.08 (s, 1H), 6.96 (d,
7g <\" NH \I" ] Q 449.53 45025 =134 He, )L 3.64 (6, 2HL 3333, 1=90
N (/\N' Ry - [MAHGT F Hz, 2H), 3.04 - 298 (o, THL 292, 1 =79
. l w /E Hz, 2H), 2.75 - 2.61 (m, 4H), 2.49 (s, 3H),
BN 231 = 1.98 {m, 2H),
) CRCH + CD:0 6781, J=77 He, 1),
H??I/ 769 (g, J =49 He, 1H), 7.21 (d, J“It)H!
&0 e \ﬂ/‘\\?o 45340 | DA i}f; o Q;E(; ilzl 'L‘Q:--(-d" i ;{»1 ﬁ(;;\h"’ {H)
3 PN 334 Mk | o) {8, 2k, .,../.,WQE: 1="741 7, 2 1, 3. 0"—:
l 3‘4 305 (m, 48, 2.85 (3, T = 5.0 Mz, 34, 2.76
M (t, J=7.4 Hz, 21), 2.66 - 2.49 (m, 4H), 2.14
- 1.98 (m, 2H),
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L\‘ CDCLs: 8 1085 (5. 1H), 831 - 7.72 (., 2H),
0 7.324d, 5= 8.2 He, 1HD, 7.10 (s, 1), 6.96 (4,
< ,-.if LT @557 | 47620 1 I=112Hz 1), 363 (5, 2H), 333 (L 1= 86
-~ [M+HP | Hz, 21, 3.08 - 2.79 (m, T, 2.72 - 2.60 (nt,
i 4H), 2.48 (s, 3H), 2.31 — 1.91 (m, 2H), 0.97 —

0.70 (m, 26D, 0.70 — 0.49 (1, 2.

A COUEL + CI0D: 0 7.83 (d, 1= 7.9 Hz, 1H),
i/ FOZ(d, I =31 Hz, 1H), 721 (d, 1 =98 Hz,
Pl N \ 48070 iHY, 697 (s. 1H), 685 (d. J = 113 He, 1H),

i h’ 479.53 - 1+l~i‘ 3,52 (s, 2H}, 3.34 - 3.18 (m, 2H), 3.18§ - 3.03

- ; (nt 4H3 .89 2.61 (m, 3H), 2.60 - 1.46 (m,

48, 2.14-2.01 (s, ZH), .85 - 0.67 (w, 2H),
.61 — 0.38 {m, 2H).

]
\/_;"7}:
7 N
&
ol
i,
O

(i’

Example 83
7-{{4-{2-methyl-0-{methylcarbamoypyridin-3-yhpiperazin-1-yDimethyDthieno[3,4-c Jquinolin-
4(5H}-one

a) Preparation of methyl 4d-oxo-4,5-dihydrothieno[3.4-clquinoline-7-carboxvlate: To a
solution of methyl 4-bromothiophene-3-carboxylate (350.0 mg, 1.6 mmol) in DMF (5 mL} was
added Z-amino-4-(methoxycarbonylphenylboronic acid (549.8 mg, 2.4 mmol}, NaOAc (196.8
mg, 2.4 mmol), Pd{dppDHCl (347.8 mg, 0.47 mmol). The reaction mixture was stirred at 130°C
for 13 min under microwave under No. After completion, the reaction mixture was filtered and
the filirate was concentrated. The residue was diluted with water (20 mL) and extracted with EA
{20 mL.x3). The combined organic phase was washed with brine, dried over anhydrous sodium
salfate and concentrated under redoced pressure. The residue was purified by Prep-TLC
{(DCM/MeOH = 20/1) to give the title compound (108.0 mg, vellow solid. vield: 26%). MS{ESL
/ey 25995 [M+H}*

b} Preparation of 7-(hydroxymethyDthieno[3 4-ciquinolin-4(8H-one: To a suspension of
methyl 4-ox0-4,5-dihydrothieno[3 4-clquinoline-7-carboxylate (108.0 mg. 0.4 mmeoly in THF (3
mi.) was added LiAlHs (0 M in THF, 1.7 mL, 1.7 mmol} under Nz at § °C. The muixture was
warmed to room temperature and stirred for 2 hours. Then the mixtare was quenched with water
(2 mL) and extracted with EA (10 mLx3). The combined organic phase was washed with brine,
dried over anhydrous sodium sulfate and concentrated under reduced pressure to give the title
compound {72.0 myg crude, white solid). MS(EST, mv/z): 232.00 [M+H]*Y,

¢y Preparation of 7-{(chloromethyl)thieno|3,4-clgninolin-4(SH)-one: To a suspension of 7-
(hydroxymethyDthieno{3,4-clguinolin-4(SH)-one (72.0 mg, 0.3 mmol) in DCM (3 mL) was
added DMF (2 drops) and thiony! chioride (222.3 mg, 1.9 mmol, 6.0 eq.) dropwise at 0 °C. The
resulting mixture was stirred at room temperature for 10 min. After completion, the mixture was
concentrated to give the title compound (40.0 mg crude, white sohd). MS(ESL m/z): 250.20
{M+H

dy  Preparation  of  7-({(4-(Z-methyl-6-(methyicarbamoylpyridin-3-yi)piperazin-i-
yhmethybthieno{3.4-clquinolin-4(5H}-one: To a solution of 7-(chloromethylthieno[3,4-
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clguinolin-4{SH)-one (40.0 mg, 0.2 mrool) i CHON was added N,6-dimethyl-5-(piperazin-1-
yhpicolinamide {37.4 mg, 0.1 mmoly, DIEA (103.2 mg, 8.8 mumol), K1 (5.0 mg, .03 mmol) under
Nz. The resulting solution was stirred at 80 °C for 2 hours. After completion, the solvent was
removed in vacunm. The residue was purified by Prep-TLC (DCM/MeOH = 20/1, 0.1% TEA to
give the target cornpound (9.2 mg, white powder, 3 steps yield: 5%).
The following compounds of Examples 84-85 and 104 were prepared using a synthesis
method similar to that deseribed in Example 83.

The following compounds of Examples 86-103 were prepared using a synthesis method

similar to that described in Example 73.

Example Compound MW I;;ﬁs 'H NMR (400MHz)
o CDCH: 5 9.61 {5, 1H), 847 (d, J=4.0Hz,
,W aasys | D783 T =52 He 1D, 774400 =
23 o - j’\ 756 | e | 521 T, 744 G, B, 739 - 730 (m,
i ”\1 d SRR M), 374 (5, 28D, 311 - 2.90 (i, THY, 279
— —2.64 (m, 411}, 2.50 (s, 35D
N CDCH: § 1031 (s, 1H), 8.00 - 7.88 (m, 35D,
v /s_w“)kNH BV o s | 183G J— 572 Hz, 1), "74\51 J=5210
84 A Ny 756 | (e | T T4 G 1HD, 739 - 730 (. 2H). 374
'\r R : (s, 2§}, 3.1 1 2.9 (m, TH), 2.78 — 2.64 (m,
NG 4F, 2.50 (s, 3H).
DMSO-de: & 11.95 (5, 111}, 8.39 (d, F = 5.3
j\ HE He, 1H). 7.9 (& § = 8.0 Hz, 10, 7.81 -
N e 7,72 e, 2H), 754 (&, T = 5.1 He, 1H), 751
85 & 1 A \T \T O aarss | BB o4, 2, 733 (6 T = 80 He, UHD,
8NN (’\ N IMERIT 4 43 s, 20, 347 - 330 (m, 40, 3.03 -
L\)E\/NN/ 287 (m, 43, 272 (8, T =47 Ha, 3H), 244
(s, 3H).
o e DMSO-ds: 5 11.29 (s, 150, 8.47 (s, 11),
j - h A 8.33 (s, 1H}, 8.13 (s, 1H), 769 (8, [ = 8.2
> &7 T j;\\]/ O | eses | 46615 | Hz L) 738 (4,0 = 8.3 Ha, 1H), 7.06 (s,
° 2 fw\ S UL IMEHIT | IH), 695 (A I = 117 Ha, 1H). 3.50 (s, 2H),
: 2.91-2.83 (nu. 43, 2.70 {5, 3H), 2.51-2.45
BN B (e, 46D, 2,47 (s, 30,
P DMSO-ds: 6 11.94 (br, 1), 8.41-8.39 (m,
ﬁ\ ok i 1), 776 4, § = 8.0 Hz, 1), 7.45 (4, I =
87 o 1 Y | 4gaes | 48435 | B8H2 1H)7.26 (5, 1H), 7.09-7.16 (m. 2H),
: NN g 2L iMaHP | 3.59 (s, 2H), 2.96-2.90 (m, 4H), 2.75 (d, I=
E_,@\/i‘\vj 4.4 Hz, 3H), 2.58-2.52 (m, 4H), 245 (s,
2.
9 Hif DMSO-ds: 6 12.17 (s, 1H), 2.40 (d, J = 5.1
- Fo N A, o e | Hz 1H), 7.84 (@, § = 8.0 Hz, 1, 7.64
88 o7 N \J P ag790 i?ggsy 752 (m, L, 7.29 (5. 1ED), 7.25 - 7.12 (m,
A IR i 260 (s, 2HD, 3.22 - 3.12 (m, 4H), 2.76
BN (d,J=4.7 He, 3H), 2.63 = 2.54 (m, 4H).
) Ny DMSO-ds: & 11.94 (or, 1H), 8.07(d, J=2.0
e ,NQT&O s3is | e 1)L 780-777 (m, 2, .46- A1 (m,
89 §one L Ny P 43546 | N | T2, 707705 (4, 0, 2H). 3.5
Y /JN B (s, 71}, 286-2.90 (m, 415, 2.60-2.53 (m,
P 413y, 2.45 (s, 3H).
D, DMSO-ds & 11.94 ¢br, 1H), 836 ¢5, LD,
5 < 807 (d, 1=2.0 He, 11D, 7.76 (4, T = 8.4 H,
PN NN 45345 | 1D, 745 Y =84 Hz, 1H), 718 (3, 1= 14
” " /Ni PP ? 523U VHP | He, LH) 7,45 - 7.13 {m, 2H), 3,58 (s, 20D,
] b 2.93-2.91 (m, 4H). 2.52-2.51 (m, 41D, 247
A A (s, 3H).
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o]
A A,

464.20

DMSO-ds: & 11.94 (br, 1H), 8.42-8.41 (m,
iH),SO, (d, J=24Hz 1H),776(d, ] =
8.0 He, H{), 745, T = “"s.~.~ Hz, [1H). 7.18

93 / ] \’ o 46352 1 | (d, = 15.6 He, 1H), 7.55 ~ 7.14 Gu, 2H),
\N > o f\/ MR 3 5 46 A{;, 327408 (m 21, 2.93-2.91
j\/ (m, 4H), 2.57-2.53 (m, 4H), 2.47 (s, 3H),
E 1.07 (¢, = 7.6 He, 3H).
N DMSO-de: 6 .28 (d, I =48 Hz, 1), 807
“ o (4, =201z, 1), 7.75 (4. T = 8.8 Hz, {FD),
By N 7620 | 745 (@ T=20He, JH) 7.21 (s, JH,,”’ 15
92 O ]1\ Yo 4TS g | Tl (w2,
N 2\ N R 48, 285283 (o ,
. \J\,N\/‘ 2.45 (s, 3H), 0.66-0.65 (m, 2H), 0.64-0.60
(ni, 2H).
o e DMSO-ds: & 11.94 (br, 1H), 8.38-8.37 (m,
AL N A PH), 807 (d, T = 2.0 Hz, 1), 7.85 (4, § =
. CE j\f{ ° , 45020 | 96 He. 1, 776 (0.1 =84 e 1ED, 748
93 N g 44949 1 L Tt 21D 713 (4 T
e IM+HTE | 7.43 (m, J}), 713 (4, ¥ = 2.0 Ha, 1H), 365
3N A, 2. 77-2.75 (m,
F p 2
B 3 8.39-8.37 (m,1H), 8.06 (d
o HN OH; 1H), 7.91{d, I = 8.0 Ha, 1), 7
PN N /gg 45015 2.8 He, 1H), 7.43 (4, I = 8.8 Hy, JI)
94 4 e lj 449.49 f&i¢ﬁi*' v S, 1 = 2.0 P, LD,
N f’i [N LA ‘6/ (s, 2H), 2.94-2.88 (w1, 4H), 2.75 (d,
SN J=5.2 Hz, 3H), 2.60-2.54 (1, 4H), 2.44 (s,
3ED.
o i DMSO-de: & 8.37-8.35 (m,iH), 8.08 (d,
i e n J=2.0Hz, 1H), 7.981 (d, ] =8.4 Hz, 1H), 7.79
o5 /\f’ NH 1” S0 | aagg | 454320 | (A T7=8.0Hz 1), 75204, 7= 84 Hy, U,
> NN ,k UF N T M 7310 )= 84 e T, 7S (4 3= 2.0,
NG N ,i TH), 3.66 (5, ZH), 3.16-3.11 (m, 48}, 2.72
el (d, I: 4.4Hz, 3H). 2.59-2.53 (m, 4H).
o N DMSO-de: & $.41-8.39 (m,1H), 7.88 (s,
R N PH), 7.76 (4, F = 7.6 Hz, 1H), 7.47-7.44 (m,
- e o fgoq0 | 45005 2EDLTAG (01D T (A T 108 He, 1D,
NP O Z s IMHTE | 3.62 (s, 28D, 2.96-2.90 (m, 4H), 276 (4, I=
J\L\ oo 4.8 Hz, 3H), 2.60-2.54 {(ra, 4HD, 2.46 (s,
= N N _\tI‘D
o i DMSO-ds: & 11.98 fbr, 1), 853 (AL J=2.0
I N Hz 1H), 8.17 (d, J= 4.8 Hz, 1H), w, B
o1 Y TH w70 sasdg | 43620 | =20Hz 1D, 7.89 \C.J 88 Hy, 1H),7.20
: YL NP N P IVHET | (81D, 7.16-7.13 (m, 2H), 6.81 (4, T =92
) \J\ Ny Bz 1H), 3.60-3.57 (w.4tD, 3.55 (s, ZH).
FrONTINTN 3.7 2 (m, 431, 270 (d, J = 4.0 Hz, 3H).
DMSChds: 6 8.43 ¢d, J = 5.4 Hz, 1H), 828
a O HNT (s, 1H), 8.21 (s, 1H), 8.07 (d, 7 = 7.9 Hz,
;\\\f,lkw NG A se60s | MED- 7794 J =85 Ha 1H), 74844 J
a8 4 i B 465.94 e | 82 HE 1D 737 (8 1H). 736 (@, J = 85
NN A i N e Hez, 18, 3.67 (s, 280, 3.00 ~ 2.90 (m, 440,
S J\,‘N\) 279 (d, = 4.9 ¥z 3H), 2.63 ~ 255 (m,
45D, 2.49 (s, 3H).
] DMSO-ds: 5 11,93 ¢s, £, 841 (g, J =42,
a0 HNT 3.7 Hz, 1H), 8.20 (g, m,n 8.06 (4, J = 8.3
, \;’ﬂ\NH Ayt Se | 47040 | 1% 1), 784 (& =80 Hz, 1) d
99 ; b 46961 § TN N T = 1005, 8.1 He, TH), 736 G,
NNz i IMEHIT R4 e 1), 360 (s, 21, 3.0
S ] No_A (m 4H), 276 (d, ¥ = 4.7 He, 3H), 2
2.53 {m, 4H).
DMSO-de: 6 12,03 (5, 1H), 8.43 (d. J = 5.1
o N Hz, {1}, 8.03(d, T=84Hz, 1H), 779 (4]
) - ~ N ,&0 o agpas | T S3HA UD 748 T =83 Ha 1), 7.40
150 o L N ”E\ IJ 46594 | g | 00 1L T3LE T8, 13 T, 11,705
N Tf‘ Y < i (s, 1ED, 3.63 (s, 2H), 3.01 - 2.89 (m, 410,
NG NN 2.79 (d, T = 4.8 Hz, 3H). 2.63 — .55 (m,

4H3, 2.49 (s, 3H).
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DMSG-ds: & 11.63 (s, 1H), 8.42 (s, 1},

Lo HN" 797, T=82Hz, 1H), 779, I = 34}14,

) I o agnag | MDA T =84 1), T 1,
191 4 L 45955 | Ny | TR =842 U, 359 A{: 3.00
N \{ - B —2.90 (m, 4H), 2.79 (&, § = 4.7 Hz, 3H),

NG ,N 2.62 — 2.54 {m, 4H), 2.49 (s, 313, 2.34 (4,

= 12.8 Hz, 6H).

DMSO-ds: 8 1178 (or, 1H), B.40-837
o HiY (m,1H), 8.04 (d, J=1.2 Hz, lH) 775 (d, T =
i S.4 He, 1H), 744 (d, T = 8.4 Hz, 1H), 7.25
(s, 1), 711 {d, T = 2.0 e, 1H). 7.08 (s,
; ED, 3.54 (s, 280, 2.95-2.90 (m, 4H), 2.87
PNy } (s, 3H), 2.75 (d, J=4.8 Hz, 3H), 2.53-2.51

3
S
=N
Y W
24
ff :
./ I
AY
=
)
W
[
£
N
(9}
n
Do
s
Z 5
>
X
Jumg
=3

(ra, 4ED, 2.44 (s, 31
o e DMSO-ds: 3 12,10 (br, 1H), 8.41-8.39 (m,
i N 1M}, 7.83 (4, 7 = 84 Hy, 1D, 774 (4, I =
(03 o _{ﬁ/ NH l,j O | 4gagy | 48410 R4 He. (£, 7.43 EP 8.4 He, WH: 735
T NP N S IM+HTY | 731 (m, D, 7.27 (5,1H) 3.67 (s, ZH),
| QO 294288 (i, 410, 2,75 (d, J= 4.8 He, 310,
7 2.60-2.54 (m, 4H), 2.45 (5,3
DMSO-de: & F1.81 5,
mf\’ 5.4 Hz, 1H), 8.26 (4,
PR ey | (T =81 Hy, 6, 7. 3
104 N \] O 1 3149 ;}jé‘; 748 ~ 7.38 (m, 3D, 7.25 {dd, 3
I T He, 1HY 3.6 G, 2H), 24
\ P \/ 276 {d, ] = 4.8 He, 3H), 2.

4D, .48 (s, 3H)

Example 105
T-{{4-(2-wethyl-o-(methylearbamoyhpyridin-3-yDpiperazin- L-yDmethyl)-T-methyl-1,5-
dihydro-4H-pyrazolol4,3-cjquinolin-4-one

a} Preparation of ethyl-2-{4-bromo-2-nitrobenzoyl)-3-{dimethylaminolacrylate: A solution
of 4-bromo-2-nitrobenzoic acid (3.0 g, 12.2 mmol) in SOCL (10 mi) was stirred at 30°C for 3
hours ander nitrogen. After completed, the solution was concentrated under reduced pressure. To
the residue was added toloene (3 mL) and concentrated again onder reduced pressure. A solution
of the resulting acid chioride in acetonitrile (8 mL) was added dropwise to a solution of ethyl 3-
dimethylaminoacrylate (1.7 g, 12.2 mmol) and TEA (4.0 g. 36.0 mmol} in acetonitrile (30 mL)
at room temperature and stirred overnight. To the resulting reaction mixture was added water (20
mb) and extracted with EA (20 mb x 3). The combined organic phase was washed with brine,
dried over anhydrous sodiom sulfate and filtered. The filtrate was conceuntrated under reduced
pressure. The residue was purified by silica gel chromatography (PE/EA=1/1) o give the tile
compound (2.0 g, vellow oil, vield: 449, MS(EST, m/z): 37115 IM+HI"
b Preparation of ethyl 5-(4-bromo-2-nitrophenyl)-1-methyl- 1H-pyrazole-4-carboxylate: To
a solation of ethyl-2-(4-bromo-2-nitrobenzoyi}-3-(dimethylaminojacrylate (0.8 g, 2.2 mmol) in
cetonitrie (8 ml) was added methylhydrazine (40% 10 H2O3, 0.4 g, 2.6 ramol). The mixture was
stirred at S0°C for 1 hour. Afier the reaction was completed, the mwixture was concentrated nnder
reduced pressure. The residue was diluted with water {20 mL) and extracted with EA (20 mL x
3}. The combined organic phase was washed with brine, dried over anhydrous sodinm sulfate and
filtered. The filtrate was concentrated under reduced pressure, and the residue was purified by
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silica gel chromatography (PE/EA=10/1) to give the title compound (0.6 g, yvellow solid, yield:
78 %) MS(ESL m/zy: 354,15 [M+H]™

¢) Preparation of 7-bromo-1-methyl-1,5-dihyvdro-4H-pyrazolof4,3-ciguinolin-4-one: To a
solution of ethyl 3-{4-bromo-2-nitrophenyl})-i-methyl-1H-pyrazoie-4-carboxylate (0.3 g, 0.8
mmol} in acetic acid (& mL} was added iron powder (0.3 g, 5.4 mmol) under nitrogen, The
resubting mixbtare was stirred at 80°C for 2 hours. After the reaction was completed, the mixture
was cooled to room temperature. The mixture was filtered and filtrate was poured into ice water,
the suspension was filtered. The solid was dried under reduced pressure to give the title compound
(0.1 g, white solid, 48 %). MS(EST, m/z): 277.95 [M+H}"

dy Preparation of 7-(hydroxymethyD)- l-methyl-1,5-dihydro-4H-pyrazolo[4,3-clgninolin-4-
one: To a solution of 7-bromo-1-methyl-1,5-dihydro-4H-pyrazolol4,3-¢Jguinohin-d-one (0.7 g,
2.5 mamol) in dioxane (20 ml) was added {iribotylstannyDmethanol (1.5 g, 5.0 mmol) and Xphos
Pd G2 {165.0 mg, 8.2 mmol} at room temperaniire. The mixtare was stirred at 90 °C overnight
under nitrogen atmosphere. The reaction was cooled to room temperature, a solution of KF (1 M,
10 mL) was added, the mixture was stirred for 10 minutes and filiered. The filtrate was exiracted
with EA (50 mL x 3. The combined organic phase was washed with brine, dried over Na)SQO4
and concentrated under reduced pressure. The residue was triturated with PE:EA=1:1 (10 mL)
and the solid was collected by filtration to afford the title compound (0.5 g, white solid, yield:
87 %) MS(ESL, m/zy: 23030 [M+H]™

¢} Preparation of 7-(bromomethyl)-l-methyl-1,5-dihydro-4H-pyrazolof4,3-clguinolin-4-
one: A solution of 7-thydroxymethyh)-1-methyl-1,5-dihydro-4H-pyrazolof4,3-clquinolin-4-one
{200 mwg, 0.87wamol) in HBr (48% in water, 10 mL} was stirred at 80°C for 3 hours. the reaction
mixfure was concenirated under reduced pressure. Acetonitrile (3 mL.) was added and the reaction
mixture was concentrated under reduced pressure to give the title compound {crude, 254 mg, off-
white solid). MS(ESE, m/z): 292.535 [M+H1"

£ Preparation of  7-{{4-(2-methyl-6-(methylcarbamoyhquinolin-3-yipiperazin-1-
vhmethyl)-1-methyi-1,5-dihydro-4H-pyrazolofd, 3-cjquinoline-4-one: To a solution of 7-
(bromomethyl-1-methyl- 1 5-dihydro-dH-pyrazolol{4d,3-clquinolin-4-one (60.0 g, 0.2 mmol),
KI (7.0 mg, 0.1 mmol) and N,6-dimethyl-5-(piperazin-1-yDpicolinamide (45.3 mg, 0.2 mmol} in
CH3CN (3 mL) was added DIEA {123.0 mg, 1.0 mmol) at room temperature under Nu. The
resulting suspension was stirred at 80 °C for 30 min. After completion, the solvent was removed
under vacuum. The residue was purified by Prep-HPLC to give the target compound (11.0 mg,

white sohid, yield: 12 %).

Example 106
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T-{(4-{Z-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin-1-yDmethyD- 1. 5-dthydro-4H-
pyrazolofd,3-clguinolin-4-one

a) Preparation of ethyl 5-(4-bromo-2-nitrophenyl}-1H-pyrazole-4-carboxylate: To a solution
of ethyl 2-(4-bromo-2-nitrobenzoyl}-3-(dimethylaminojacrylate (1.0g, 2.69 mmol) in acetonitrile
{8 mL) was added hydrazine hydrate (50 % in water, 323 mg, 2.69 mmol}. The resulting mixture
was stirred at 30°C for T hours. The reaction mixture was concentrated under reduced pressure.

The residue was diluted with water {20 mi.) and extracted with EA {20 ml x 3). The combined
organic phase was washed with brine, dried over anhydrouns sodium sulfate and concentrated
under reduced pressure. The residue was purified chromatography over silica gel (PE/EA=4/1)
to give the title compound (800 mg, vellow solid, yield: 88%). MS(ESL, w/z): 339.90 [M+H]".

b Preparation of 7-bromo-1,5-dihvdro-4H-pyrazolof4,3-cjgrinolin-4-one: To a solation of
ethyl 5-(4~bmmﬂ~2—niiii‘ophﬁnyi)—1 H-pyrazole-4-carboxylate (800 mg. 2.36 mumol} in acetic acid
{6 mlL.) was added iron powder (662 mg, 11.83 mmol) ander nitrogen. The resalting mixture was
stirred at 80°C for 2 hours. After the reaction was completed, the mixture was cooled to room
temperature and filtered. The solid was dried under reduced pressure to give the title comapound
(400 mg, white solid, 67.6%). MS(ESL ro/z): 261.95 [M+H]"

¢y Preparation of tert-butyl 7-bromo-4-oxo-4,5-dihydro-1H-pyrazolo{4.3-clguinoline-1-
carboxylate: To a solution of 7-bromo-1,5-dihydro-4H-pyrazoloi4,3-clquinolin-4-one (400 mg,
1.4 mmol) in DMF {4 mL) was added di-tert-butyl dicarbonate {325 mg, 1.4 mmol) and DMAP
{4-dirncthylarninopyridine, 20 mg, 0.14 mmol) at room teruperature. The mixture was stirred at
room temperature for 2 hours. To the mixture was added water (20 mL) and extracted with EA
{2 x 40 mL). The combined organic phase was washed with brine, dried over NaxSOs and
concentrated under redoced pressure. The residue was purified by silica gel (BCM/MeOH=10:1)
to afford the title compound {500 mg, yelow solid, 73%). MS(ESL, m/z): 364.00 [M+HJ"

dy  Preparation of tert-butyl  7-{(hydroxymethyl}-4-oxo-4,5-dihydro- 1H-pyrazolo[4,3-
clguinoline- l-cartboxylate: To a solution of tert-butyl 7-bromo-4-oxo-4,5-dihydro-1H-
pyrazolol4 3-clquinoline-1-carboxylate (500 wg. 1.37 mmol) in dioxane (20 wl) was added
(tributylstannyDethanol (881 mg, 2.7 wrool) and Xphos Pd G2 (80 mg, 0.13 mmol) at roow
temperature. The mixture was stizred at 90°C overnight ander nitrogen atmosphere. After
completion, a solution of KF (1 M. 10 mL) was added at room temperature. The mixture was
stirred at the same temperatore for 10 minutes and filtered, and the filtrate was extracted with EA
{30 ml x 3). The combined organic phase was washed with brine, dried over NaxSO4 and
concentrated under redoced pressure. The residoe was triturated with PE:EA=11 (10 wl) and
the solid was collected by filtration to afford the title corupound {crude, 450 mg, white solid,

vield: 90 9. MS(EST, nv/z): 316.05 [M+H]™
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¢} Preparation of 7-(bromowmethyl}-1,5-dihydro-dH-pyrazolof4,3-clquinolin-4-one: A
solution of tert-butyl 7-(hydroxymethyl)-4-oxo-4,5-dihydro-1H-pyrazolo{4,3-cjquinoline-1-
carboxylate (430 mg, 1.3 mmol} in HBr (48% in water, 10 mbL) was stirred at 85°C for 3 hours.
The reaction mixture was concentrated under reduced pressure. Acetonitrile (3 mi} was added to
the crude product and the mixture was concentrated under reduced pressure to give the title
compound {crude, off-white solid, 300 mg). MS(ESL w2} 27585 [M+H]

£y Preparation of tert-butyl  7-(bromomethyh)-4-0x0-4,5-dihydro-1H-pyrazolof4,3-
clquinoline-1-carboxylate: To a solution of 7-(bromomethyl)-1,5-dihydro-4H-pyrazolo{4,3-
clguinolin-4-one (353 mg, 1.2 mmol) in DMF (4 mL} was added di-tert-butyl dicarbonate (287
mg, 1.3mmol) and DMAF (20 myg, 0.14 mmel) at room temperature. The mixture was stivred at
room temperature 2 honrs. The mixture was added water (20 wi) and extracted with EA (40 wlL
x 2}. The combined organic phase was washed with brine, dried over NazS8Q4 and concentrated
under reduced pressure. The residue was purified by silica gel (DCM/MeOH=10:1} to afford the
title compound (131 mg, yeHow solid, 33 %, MS(ESI, m/z): 378.00 iM+H]".

g} Preparation of tert-butyl 7-((4-(2-methyl-6-{methylcarbamoylipyridin-3-ypiperazin-1-
yhmethyl-4-oxo-4,5-dihydro- iH-pyrazolo[4,3-ciquinoline- 1-carboxylate: To a solution of tert-
butyl 7-{bromoroethyi}-4-oxo-4,5-dihydro-1H-pyrazolo[4, 3-clquinoline- I -carboxyiate (13 mg,
.34 mmol), KI €10.0 mg, 0.1 mmol) and N, 6-dimethyl-5-(piperazin-1-yhpicolinamide (81 mg,
(.34 mmol} in acetonitrile (3 mL} was added DIEA (140.0 mg, 1.0 mmol) at room temperatare
under Nz, The resulting suspension was stirred at 80°C for 30 min. After completion, the solvent
was rermoved under reduced pressure. The organic phase was dried over anhydrous sodiurm sulfate
and concentrated to afford residue, which was washed with acetounitrile to give the title comapound
{(95.0 mg, white solid, yield: 32 %). MS(ESY, m/2): 532.25 (M+HI"

hy  Preparation of  7-{({4-(2-methyl-6-(methylcarbamoyl)quinolin-3-ypiperazin-1-
yhmethyl)-1,5-dihydro-4H-pyrazolo{4,3-clquincline-4-one: To solution of tert-butyl 7-({4-(2-
methyl-6-{methylcarbamoyl)pyridin-3-yDpiperazin-1-yDmethyl)-4-oxo-4,5-dihydro- 1 H-
pyrazolo[4 3-cjquinoline-I-carboxylate (95 wg, 0.17 mmol) in diexane (§ ml) was added
HCVdioxane (3 mL) under Nz, The resulting suspension was stirred at roowm femperature for 2 h
After completion, the solvent was removed onder reduced pressare. The residue was purified by
Prep-TLC (DCM/MeOH=10/1)} to afford the target compound (5.0 mg, white solid, yield: 6 %).

The following compounds of Examples 107-108, 121-122, 138-139, 143 and 149 were
prepared using a synthesis method similar to that deseribed ju Example 83,

The following compounnds of Examples 109-117, 123-130, 133-137, 140-142, 144, and 146-
148 were prepared using a synthesis method similar to that described in Example 73.

The compound of Example 118 was prepared using a synthesis method similar to that

described in Example 48.
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The following compounds of Examples 119-120 were prepared vsing a synthesis ruethod

similar to that described in Example 31.

The following compounds of Examples 131-132, and 150 were prepared using a synthesis

method similar to that described in Example 48.

The compound of Example 145 was prepared using a

described in Example 24.

synthesis method similar to that

Example

Compounnd

MW

LC-MS
(BSD

YEUNMR (400ME)

105

446,15
[M+H

DMSO-ds: & 11.39 (s, 15}, 5 8 3(
4.8 e, 11D, 817 (d, J = 8.3 Ha )w’
(5. LED, 77948, T = 8.3 He, 1ED), wa 44
(i, 201, 7.28 (d, T = 8.2 He, 1H), 4.35 (s,
43, 3.64 (s, 28D, 3.40-3.31(m, 4H), 2.99-
2.92 (m, 45D, 2.79 (d. T = 4.8 Hz, 350, 2.59
(s, 35D

106

431.49

DMSO-ds: 5 11.29 (5, 11D, 8.44 (5. U,
$.03 (s, 1FD), 7.78 (s, ). 744 (6, T = 303
Hz, 2H), 7.24 (s, 1H), 3.62 (s, 2H), 3.00-
290 (m, 45), 2.80 (s, 3H), 2.65-2.55 (s,
48}, 2.50 (s, 3H).

107

446,48

DMSO-ds: 6 12.06 (s, 1), 8.3%(q, = 5.3,
4.6 He, 1H), 827 (d, I =19 Hz, 1H),7.76
(3, J=83Hz 1H), 745(d, J=83 Hz, IH),
728 748 (m, 2, 710 (d, T = 115 Ha,
1H), 3.61 {5, 2H), 2,0” (dd. 1=6.1, 3.4 Hz,
4H) 276 (d, J = 4.8 Hz, 3H), 2.61 ~ 2.53
(3, 4H), 2.45 (s, 3H).

S
w
[’
~
kN

454.3¢
{M+HY

DMSO-ds: 6 12.05 (5. 7, 8537 (s i),
8.27(d, 1= 1.9 Hz, 110, -m J=8.1i,
1H), 7.62 ~ 7.45 (m, m). 29 - 718 (e
2,709 (d, T = 11.3 He. 1), 360 {5,211y,
349 - 308 (m, 4FD, 272 (4, J = 4.7 Hz,
3H), 2.39 ~ 2.56 (m, 4H),

B
&
oo
an
s

DMBO-da: 6 1187 (br, 1H), 8.40-8.38 {m.
iH) 7.82(d, 1 =80Hz {H), 7.74 (dE J=

(‘H‘ IH), 743 (i =80 ‘ﬂ'
U = 3.0 Hz, 1H), 694 {s, }}{) n‘)ﬁ L
‘H‘;, 2.94-2.86 (xa, 4H), 2.75 (4. J=4.0 Hz,
3H), 2.62-2.54 (m, 4H), 2.44 (s, 3H), 2.39
{5, 3H}.

467.48

468.15
(M

DMSO-da: 6 842839 (. L), 8.06 (d,
J=2.0 Hz, 1TD, 791 (d, T = 84 Hz, 11D,
780, §=7.6 Hz, 15D, 7.55-7.50 (me. 1),
7.34-7.30 {r, 1), .15 (6, T = 1.6 Ha, 1H),
266 (s, 2H), 3.26-321 (m., 23}, 3.16-3.10
(i, 45}, 2.59-2.53 (m, 4H), 1.04 (1, 1= 6.8
Fiz, 3H).

3
a

a4,

it}

470.49

DMSO-de: 5 8. md T= 44 Hz 10}, 8.06
3, 2.0 He, TH), 791 (AT = 8.4 Ha, 1H),

8. ‘Hs, 7.54-7.49 (m, 15),
30 (ra, 1H), 7.15 48, T = 2.0 Ha, 130).
.66 (s, 2H), 3.15-3.00 {m, 4H), 2.31-2.80
(w, } 1), 2.58-2.52 (m, 450, 0.62-0.62 (m,
41).

487.90

48%.39
MR

DPMSO-ds: & 12,13 (br, 1H), 8.41-8.3%9 {m.
1H), 7.87-7.79 (m, 2H), 7.54-7.50 {m, 1H),
(m, 1), 7.27 s, 1), 3.66 (s,
310 g, 48D, 2.72 (4, = 4.8 Hz,
53 {m, 411y,
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N CD:0D: 5 8.04 (& F=2.1 0z, 131, 7.6 (d,
R ~ ﬁ/g, 1= 128 Hz, 2H), 7.23 0, I = 13.9 Hiz, 31D,
13 &) [ 448 50 THT (4. F = 8.3 He, LD, 3.67 (5, 07
NSNS T - 2.95 (w, 4H), 2.88 (s, 3H), 2.75 — 2.52
AR AN (. 4ED, 2.32 (s, 3H),
B DMSO-s: § 1209 (5, 1H), 8.44 (g J = £.3
o HN Hz, 1), 824 (d, = 5.3 He, U3, 7.92 -
8 )LNH PN fj‘% 615 | 7 %(n, 1H), 77944, 1 = 8.2 Hz, 1H), 7.43
114 \\ji 1 AL 46555 | (0m 0| (@3 =83 Ha, 1H), 731 5. 1H), 7,13 @
o ¢y MR 170;{, m) a<~< (s, 710, 3.00 - 2.93
e N AN (r) 480, 2.79 1.5 Haz, 3H0, 2.65
353 s, A1), 2.48 (5. 31D,
o - PMSOe 5 187 (br, L), 8.40-8.38 {m,
iy e THY, 7.81 {6, T = 8.0 Hz, 2H), 7.54-7.49 (i,
s ot YOO | geyay | 46830 | 1D, 7.28 .1 = 8.0 Ha, 1), 6.9 (s, LD,
- W NP NP SO IMEHT | 3.64 (s, 2H), 3.14-3.12 (m, 4H), 272 (d, F=
1\ ,\f ] $.0 Hz 3U, 2.58-2.56 (m, 4H), 239 G
N s 2.
a o DMSO-ds. 6 7.87 (d, 1= 1.6 Hz, 1),
e g Mg a7q0 | (@ T= 84T 1) T4 J=80 1, 111}
116 Lon. ,_;\ Ny 436.45 ;mn‘-* 703 (s, 1H, 6.84 (. § = 12.0 Hz, 1H), 6.7
]‘\’ i i’ j‘ MR (5, 1 H), 3.53 (s, 2HD, 2.91-2.85 (m, 4H),
SN 2.58-2.52 (m, 4;1), 2.37 (s, 3H).
o DMSO-ds: 6 8.95 (& J = 6.6 flz, 1H), 8.09
o e (5, U, 785 (4.1 = 8.2 ¥z, 1D, 7.50 . )
. . A, ek g | 46615 | = : 3 (s, 1ED, 7.20 - 7.11 {m,
7 ’:N L T 40349 | g | om, 474 6.6 He, 25D, 3.61 (s, 2H),
L] 301 — 2.9¢ (xa, 4H), 2.64 — 2.57 (m, 41,
o 2.50 (s, 3H).
DMSG-de: 5 1178 (5, 110, .39 (g, 1 = 5.8,
o e 5.2 ¥z, 1H), 8.04 (4,7 = 1.8 He, 13D, 7.98
Jil o (&, 1= 800z, 13, 776 (d, I = 8.2 He., 1H),
s Nepe T &g 43150 3245 | 745 (6 =83 He, 1HD, 7.31 (s, 10, 7.24
' e A N TEIY O v | (L T =80 Hz, 1), 7.5 (d, T = 1.8 e, 1T,
% ﬂ\ N 3,66 (s, 2H), 2.97 ~ 2.88 (s, 4H), 2.76 (d,
- 3= 4.8 Hz, 3H), 2.60 - 2.53 (m, 41D, 2.45
(s, 3H).
—
- f[\ o _N\TN DMSO-de: § 12.40 (br, 1H), 7.94-7.92 (m,
o ‘ol j{\ 0 asoop | 47010 L 2T T2770 (m, 1H). 754750 (m, 1),
13 NN, N IMHHT | 7.367.29 (m, 2HD, 437 (s, 2H), 3.38-3.41
> \{E\/&\/l (m, 8H), 2.76-2.72 {m, 3H).
o - DMSO-de: & 8.41-8.30 (m, L), 7.86 (s,
1 . TH, 781 (d, T = 7.6 Hz, 11, 7.577.52 {m,
20 AT ST 5345 | GSHI0 LU TA3 G, LED, TAT (s, 11,768 (.
Nyt ] S WO IMeHT | 10.0 Hz 1D, 3.59 (s, 2HD), 3.09-3.12 {m,
PNy 4, 272 (d. T= 4.4 Hz, 3H), 2.58-2.52 {m,
PN 44, )
B DMSO-ds: & 11.67 {br, 1), 8.41- 8.37 {m,
HN H). 8.04 (4, J = 4.0 Hez, 11D, 785 (4, I =
. - ,N\j)\xo sao e | B0 HA THL 776 (1 = 80 1y 10,744
121 ) A3LE0 1 STV L 742w, 2H), 724 (d, T = 12.0 He, 1H),
2 E i IMEHET o 00 (4, T 4.0 Hy, 1H), 3.61 (s, 2H), 2,93
j\/:&s\/’ 2.92 (m, 41D, 2.75 (. T 4.(;}{; 3H), 2.56-
.53 {m, 411}, 2.46 {s. 310
o o DMSO-ds 5 1193 (5. 100, 907 (5. 1))
I N, 840~ §.37 (o, 1H), 778 (dd, T = 18.7. 82
- {i,Nll/VNH I \j © aigss | 44915 |z S, 747 - 742 (. 24Ty, 724 (6] =
e PN e S M HY | 8. Hz, LH), 3.62 (s, 2H), 2.95-2.89 (m,
il b 4H), 2,76 (d, T = 4.9 Hz, 3H), 2.59-2.53 (m,
\”\/ ~ 4H, 2.50 (s, 3H).
0 = DMSO-ds: 8 12.01 (s, 1), 837 (d, I = 5.1
Hz, TH), 7.99 (4, § = 8.3 Hz, 1), 731 (@,
. S < 470,10 | J=8.0Hz, m) 7.58 1), 7.36
el P\T = j\j 9T bt | (s, 150, 726 (43
. 1H), 3.58 (s, QH,L, 31
\, ~ (3, 1= 4.6 Hz, 3H), 2.57 a5y (i, 4HD).
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DMSO-de: 6843 {d, J=4.9 Hz, 1H), 820
(s, 1H), 8.17 (&, ] = 3.7 He, 1HY, 8.07 (d,J

asoio | =831 11,779 =82 1y, 1), 7.48
124 44949 | N | (€= 83 He, 110, 7.37 (s, 110,729 (A3
T = 85 11z, 110 3,62 5,21, 298 - 292 (m
4H), 2.79 (d, ] = 49 Hz, 3H), 2,63 - 2.55
(m, 4H), 2.54 (s, 3H}.
DMSO-ds: & B.40 4. § = 5.4 Hzr, 11, 7.07
(&, T =84 He, 1), Izmdf 8.1 Hz, 1H
s piasy | AGLIS | 762753 (m, L, 731 (s, 1H)
12 S35 L ety | 5= 83 o, LD, 3.58 (s, 24, 3.93 - 3,14
(. 41, 2,76 (4, § = 4.7 He, 3, 2.6] -
253 (m, 41, 236 5, 3. 233 5, 3H).
DMAC-de 5 1186 (6111837 (@ T = 4
Hy, 1), 7.97 (. ] = 8.4 Hz, 11, Izsﬁ(d
) T=87.5 Hy, 1HD, 7.53 (dd, I = 10.6, 8.2 Hy,
126 sao3 | BRI i 7306 11,722 (@) =85t 1H),
EMAHE | 3 <6 (6, 21, 3.20 - 3,10 (m, 45, 272 (4,
T =48 Hy, 3H), 2.61 - 2,50 (m, 45), 2.34
(s, 3HD
DMSO-s 583970 1= 48 iy, 110, 820
(s, 1H), 7.76 (&, J = 8.2 Hz, 1H), 7.45 (d, J
. agzog | A0 [ =82 Ha M), 714 (0 5 = 13.0 1, LED),
= 3931 IMaHT | 357 (s, 2, 2.95-2.86 (m, 4H), 2,76 (d, ]
= 4.8 Hz, 3H), 2.60-2.46 (m, 4H), 2.42 (s
3.
DMSOGs 5 1124 (5. U1), 8.43 835 (.
TH, 8.16 (4, 1 = 2.7 He, 1H), 7.85 (d
8.6 Hy, 1H), 7.75 (d, I = 8.4 Hz, m)
- agnsy | 44915 | (6. T=83Hz i, 721 (=78 Hy, 1H),

[MAEHGT | 7.09 - 7.01 (m, 1H), 6.70 — 6.60 (m, 14,
3.65 (s, 2H}, 2.96 - 2.87 (ra, 4H), 2.76 (d,
J=4.8 Hz, 3H), 2.63 - 2.55 (m, 4H), 2.45

{s, 3H).
- DMSO-d & 8.41-8.47 (i, 1H), §.03 (. J
0 N =032, 13D, 7.97¢d, 3 =8.0 Hz, 1H),7.74
PR N A wigrs | (6T =8OHA TH) TAL (AT =80 Hz, 1H),
199 'S “ O | ags53 | MO13 4 gas :\d) 8.0 Hz, 1H). 7.12(d, J= 4.0 Hz,

2.91
» 3}’}), 2.5
(s, r}{) 2.46 (s, 3HD.

2.88 {m, 48, 2.76
55 (i, 4H), 2.48

N}

\

DMSO-de: 6 8.41-8.37 (m, 1H), 8.06-8.05

PN J\L ~ ,;J HES e
(. 200, 7.77 (.3 = 8.0 Tix. 110, 7

{\i/ NH j/ ] s6s.0q | G66.10 | 1H) 745 (&, 5= 8.0 Ha, 11,
e S e

NN . PVHHT | 368 (s, 2D, 297 — 2,94 (m, 411), 2.76 (d.
\L\ : T 4.0 Hz, 3H), 2.65-2.

,
[
o=l

63 (m, 4H), 2.48(0,

?}i\

o DMSO-ds: & 1172 (s, 1H), 8.43 (o, F = 5.3,
48 Hy, 1H), 7.80 (d, T = 8.0 Hz, 1H), 7.68
ﬁ\NJL\NH ,N\\I/&O sag3s | @ I=32 L4 He 1), 749 d T = 83
31 (\/K P - P 448.50 {w'éé* Hz, 1H), 7.19 - 7.04 (m, 23, 6.91 - 6.83
al N T (m, 1H), 6.73 (4 T = 3.3 Ha, 1H), 3.62 G,
F/k, N 2H3, 3.01 - 293 (m, 4H), 280 (3, 1 = 4.8
Fz. 3H), 2.64 2,56 (m, 411, 2.50 (s, 3H).
P DMSO-ds: § 1171 (5, 1H), 8.41 ¢d, F = 4.9
] R Haz, 1H). 7.85 (d, | = 8.0 Hz, 1H), 7.67 (d,
PN Fu Ny A T=13.5Hyz, 1H), 7.58 (dd, ] = 16.6, 8.1 Hz,
132 @/}N\H - ‘A\v/; N 452.47 E‘;;;;; 1Hy, 744 -7 4(m 2H), 6.90 - 6.83 {m,
7 ] e rJ\i MR b, 97“»' = 3.3 He, 1HD, %vm 7}{),
T N 323 - 3.15 ( n, 45, 2.76 (d, § = 4.7 Ha,

3H), 2.61 - 2.55 (m, 410,
DMSO-ds: 6 10.99 (br, 1), 8.41-837 (m,
o sy THY, 8.3 (d, 1 = 2.0 Hz, 18, 796 (8, 1 =
oA Fu_ N~ o 2.8 Hz, 1H) .79(' I=8.0 He, [H), 7.54-
133 Ty ¥ T | asvas | DU 7500m, 19, 7.23 40,1 = 84 Hy, 1), 7,31
N \i/ i g ;’\N”\“ (M {d, J= 1.6 He, m) 3.57 (s, 2H), 3.11 - 3.10
NG NN (w3, 4H), 2.72 (4, J= 4.4 Hz, 3H), 2.57-2.54

{m, 45D, 2.46 (s, 3H).
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469.91

470.10
[MER

DMSO-ds: 5 8.4
(m, 216, 7.8 Wy, 7.51-7.52
(e, 2H), 713 (5. L), 3.64 (s, 260), 3.16 —
3.12 (m, 4H), 2.72(d, J=4.0 Hz, 3H), 2.61-
2.59 {m, 4H).

i35

475.53

&76.20
[M+HY

DMSO-ds: 5 8.28 (d. J = 5.2 Hz, 1H), 8.06
(& 1=2.0 Hz, 1H), 791 d, J = 8.0 He, 1),
774(d, 3 = 5.4 7, 1H), 7.43 (. I = $.8 Ha.
LEDY, 7.32¢5 = 8.0 Ha, 1H), 7.15 (4, § = 2.0
He, 15}, 3.67 (s, 2H), 2.91-2.90 (m, 41D,
2.81-2.80 (m, 1H), 2.58-2.56 {m, 41), 2.43
(s, 3H), 0.65-0.64 (m, 2H), 0.60-0.59 (m,
JH).

I
U
&
s
1

45716
M+

DMBO-da: 6 833 (5, 1), 887 (4, F =20
Hz, 1H), 7.91 {(d. } = 8.8 Hz, 1H). 7.79 (d.
I= 84 He, 1H), 7.54-749 (m, 1H). 7.34-
T30 (m, 1H), 715 {4, J= 2.0 He, 1H} 6

(s, 2H), 3.14 -3.12 (m, 4B, 2.57-2.55 (m,
4H).

et

I
o
5
L7y
i

453.29
M+

DMSO-de: 6 836 (s, 1H), 807 (d. J =20
Hz, 1H), 791 (d, T = 8.8 Hz, 1H), 7.75 (d,
I=886Hz U, 741 {4, I =80 He, 1),
7.34-7.30 (o, TED, 7 i5 (d J=2.0 Hz, 1H)
3.67 (s, 28, 2.92 - 2.90 (xa, 45}, 2.59-2.55
{m, 4H}, 244 (s,3H).

457.18
M

DMSO-ds: & 11.84 (5, 1H), 836 (3, J =58
Hz, 1H), (s, 1. 779 (d. I = 8.1 Hz,
2H), 7.55-7.48 (m, 1H) 7.46 (s, 1H), 7.32

7.25 {wm, 1H), 3.68 (s, 2H), 3.17-3 ﬂ? {m,
4}§\ T2{d, ¥ =4.0Hz, 3H), 2.60-2.52 (s,
4H).

452.50

453,15
IM+HT

DMSE}--(‘:s & 1085 (s, FH), 835 (s, 1H),
8.24 (4 J = 1.8 He, 1H), 7.80 (4, J=>§0}{z,
1H), 7.75¢ J =82 Hz, 1H), 747 (¢ =
1.9 Hz, lH) T43(d4,T=82Hz, 1H), 7.32

7.26 (m, 1H), 3.69 (s, 2Hr 2.93-2.86 (m,
4H\. 2.62-2.53 (m, 41, 2.4

+

0
@
D
5]

487.35
DM

DMSChde: § 836 (5, 111, 7.82 (4. J = 84
Hz, 110, 7.74 (3, T = 8.2 Hz, [H), 7.43 (4,
T= 84 Hz, 1H), 7.34 - 7.28 (m, 1H), 724
(s, T, 3.67 (s. 21D, 2.93-2.87 (m, 41,
262,55 (s, 4153, 2.44 (s, 3H).

141

456.47

457.15
[MHH

DMSO-ds: & 13.99 (5, ), 8.35 {5, 11,
807(d, =21 Hz, 1H), 781 (d,I= f 2 He,
1H), 7.60 - 7.49 (my, 1H), 7.20 (s, 1H), 7.18

7.2 (my, ZHD, 3.57 (8, 2HD, 3.20-3.11 {m,
4H), 2.59 - 2.51 (ru, 4H).

490,91

49139
MR

DMSO-de; § 834 (5, Ty, 781 (4 1= 87
Hz, 260, 7.56 ~ 7.45 (m, 1), 7.33 - 7.2
Qn. 1D, 7.23 (s, U, 3.65 (s, 20D), 3.16-
3.08 (m, 4H), 2.59-2.52 (m, 4H).

449,49

450,15
[M+H

DMSO-ds: 3 £1.82¢s IH}, 8.39-8.37 {m,
IHL 824 (4, 1 =208z, {H), 779, I=
7.6 Hz, iH) 7.74(d, I =84 Hez, 1H), 7.47
(\,T = 4.0 He, JI) /4%(d I=&0Hz, 1),

M‘)i\ m, 4}13 275 S Hz, 3H), 2.59
- 2.58 (m, 4H), ”f-r4(5 ﬂH)

i44

463.52

464.15
(M

DMSO-ds: & 1195 (br, 1H), 8.42-8.37

1H), 807 (d, T = 1.6 Hz, 1H), "L\u,i—
8.4 Hz, lH) 775(d, T=76Hz 1H),7 4?
(d, T =80 Hz, 1H), 7.32-7.31 {m, 1H

(4, J= 2.0 Hz, 1M}, 3.67 (s, 28D, 3.2

{m, 2H), 2.91 - 2.88 (m, 4H), 35 (3,
A4H} 248 (s, 3H, 1.06 (¢, = 8.0 Hz, 3H).
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- DMSO-ds: 6837 (d, =50 Hz, 1H), 838
O (SAH)EHR(LHJ Agl'\HZ.,iH 7.87
N 45320 | ° 776 (m, 2H), 7.52 (dd, T = 10.6, 82 He,
145 L 452.47 wravre | L 79 T =77 Hy, 1), 704 (dd, I =
= /’\ g [V 3.8, 1.4 Hy, 1H). 671 - 6.64 (m, 1H}, 3.62
L, (s, 2H), 3.16 -3.09 (m, 4H), 2.72{(4, T =4.8
Hz, 3H), 2.59 - 2.52 (m, 4H).
- DMSO-ds: 6 11.08 (s, FED, 8.52 {5, 11),
841(d,J=55Hz, 1H),7.95(d,1=80Hz,
i FH), 7.79 (¢ 8.3 He, 1H), 748 {3, I =
146 —N ]/\ \T © 44552 {iﬁ}is 8.4 He, 1H)Y 735 (s, 1H), 718 (4, F = 8.8
. b He, 1H), 4.08 (s, 3HD, 3.60 (s, 2H), 2.99 -
2.92 (m, 4H), 270 (d, T = 4.8 Hz, 3H), 2.62
- 2.53 (m, 4H), 2.49 (s, 3H).
P DMSO-de: ¢ 11.86 (5. 1H), 8.38(d, I =49
Ci> O Hz, 1H), 7.97 (4, T = 8.3 Hz, 1H), 7.76 (d,
S U J =82 He, 1H) 7.44 (4, ] = 83 He, 1H),
147 —(\ ‘;Q 1 47996 ‘,:20};@ 732 {s, 1H), 7.23 (3, F = &3 Hz, 1H), 3.62
N7 ” /\‘ EM+H] (8, 2H, 3.00 - 2.87 {m, 45, 2.76 {8, I = 4.8
/\.xN\/ Hz, 3H}, 2.64 - 2.55 (m, 4H). 2.46 (s, 3H).
2.34 (s, 3H).
. O N DMSO-ds: § 12.00¢(br 11).8.45-8.39 {m,
\) N /i} PH), 821 (4, T =37 He, 1H)L, 780 (A 1=
142 <\ j\j/ 0 L6742 468.15 | &2 Hz, 1H), 749 (d, T = 8.1 Hz, 1H), 7.2
- N~ o o IM+HT | (s, 1), 7.16 (s, 1H), 361 (s, 2HD, 2 t9
j/\j\ 2.92 (s, 4H}, 2.80(d, I = 4.8 Hz, 3H), 2.63-
2.55 (w, 4H), 249 {5, 3H.
DMSO-da: & 11.84 (5, 1H). 836 {d, J=590
/J% Hz, [H}, 8.24 {s, 1¥), 7.79 (d, J = 8.1 Hz,
149 \L\’ 45345 454,15 | 2H, 7.56 - 748 (m, [ H) 46(5, 1My, 7.32
o o PME |- 7.25 (m Hi} 3.68 (s, ZH), 3.19-3.06 (.
N 453, 2.72 4.6 Hz, 3H), 261 2.51 (s,
\/ 4H).
DMSO-ds: & £1.53 (5, 1H), 837 (4, J =47
o HN H7 1H), 7.80(d, J = 8.0 Hz, 1H), 7.69 (d,
/11\ Fo N /J% = 8.2 He, THY, 7.60 (4d, T = 3.0, 1 4 He,
156 FNT N \L’ W "G 45747 45315 EH‘: 751 (dd, V= 10.6, 82 He, 1H), 7.23 ~
o ZEN gt o F NN 7 e IM+H '.Ef)(m, LED, 701 {ad, J 5, 13 Hz, 1),
- N ) 6.66 (t,J = 3.3 Hz, 1H), 3.62 (5, 2H}, 3.16-
R e 3.09 (m, 4H), 2.72{(d. F = 4.8 Hz, 3H), 2.59-
2.51(m, 4H).

Example 15]
PARP!T and PARPZ chemiluminescent Assay

The solution of recombinant poly{ADP-ribose) polymerase 1 and 2 (PARP1 and PARP2)
{40 ng enzyme/welly and the compounds o be tested were mixed, respectively. The solations
were added to a 96-well plate coated with histone mixture, incubated at room temperature for
1 h, then 50 pb. 0. 30g/ml Streptavidin-HRP was added to each well. The plates were incubated
for 30 minutes at room temperature. Finally, the plates were treated with streptavidin-HRP
followed by addition of the ELISA ECL substrate to produce chemilaminescence that can be
measured using a chemiluminescence reader. Inhibition of the tested compound to PARPL/2

enzyme activity was calculated according to the following formula,

Readings of positive control — X

Inhibition{%) = - - e
Readings of positive control — Readings of negitive control
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ICso value 1s obtained by fitting the s-shaped dose response curve equation by using XL Fit
software. The curve equation is Y=100/ (1+10MlogC-loglCso}}, C is the compound concentration.
Table 1 summarize the inhibitory effects of compounds on PARP1 and PARP2 enzyme

activity (JCsq).

Table 1
ICsp, oM 50, nM 1Cs0, nM
Exampie Exaople Example
PARPY | PARPZ PARFL | PARF2 PARPI | PARPZ
i £.57 252.5 61 0.37 19.56 102 6.91 10062
2 1.91 128.50 62 0.28 14984 103 0.76 1250.26
3 1.33 467.50 63 1.21 20.92 104 1.42 S98.05
4 £.59 {88 66 1.63 66.06 105 116 91027
6 1.86 / &7 2.02 48.21 136 1.16 910.27
7 1.90 / 58 1.61 G0.15 107 .60 455.06
16 1.99 / 69 2.32 499 108 0.66 353.02
17 1.76 2979 70 1.37 103,11 189 1.15 1267.50
24 0.83 31.54 71 1.35 56.44 110 1.95 G65.40
25 193 / 72 112 109.89 it 1.27 45475
28 0.77 >3000 73 1.96 78.12 112 (.57 222 86
30 1.54 2594. 74 1.52 186.035 113 1.50 370.20
31 1.537 >3000 75 291 228.13 1t4 0.67 1690
34 (.20 2.15 76 210 64.57 113 145 288.25
35 .81 2634 77 1.51 24108 117 (.91 0644 98
36 (.44 41.48 73 1.38 153.41 118 0.60 121656
37 .47 46.51 79 1.24 25.61 119 1.83 9497 80
38 0.30 59.88 &0 2.26 32.00 120 2.34 1950.74
39 19 119.95 83 1.08 1830 121 Q.70 168.25
40 £.54 38.70 84 0.77 10.1 123 0.85 22.28
41 1.02 19.88 &5 1.52 78.02 124 {4.19 1451.54
42 1.50 95.03 26 0.66 13.26 125 1.05 370
43 £.43 i167.04 87 .22 84.05 126 0.79 1.03
44 1.76 317.60 &8 1.72 80.32 127 0.85 82.97
45 2.26 593.42 &9 1.72 86{.54 128 (.85 251.68
46 0.72 %0.26 S 1.37 517.05 129 1.48 368.66
47 0.69 19.26 91 1.39 626.63 130 0.79 1.03
48 0.43 F18.40 a2 1.38 237.5% 131 0.78 110.68
53 2.34 1951 93 1.53 487.92 132 0.72 64.64
54 1.32 12.67 94 2.69 >10000 133 1.50 22194
55 2.24 43.92 95 1.82 886.24 134 1.73 128,46
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36 232 37.91 96 3.27 3299.69 135 1.16 1991.65
57 177 67.86 a8 191 44.97
5% 2.2 247.81 99 149 15.14
39 1.39 21.90 1060 .95 65.65
60 (.74 197 101 4.43 35.56

Relative to PARP2 enzyroe, most of the compounds tested have potent and selective

whibitory effect on PARPI enzyme.

Example 152
Growth inhibition assays against BRCA mutant human breast cancer MDA-MB-436 cell line

The cells were cultured in complete medinm (DMEM medium +10% FBS+ Insulin +
glutathione). When the confluence reached about 80%, cells were digested and gently dispensed
from the bottom of the dish with a 1 mL pipetie. Cell suspension was collected and centrifuged
at 500rpm for 3min. The supernatant was discarded, and the cell pellet were re-suspended in
complete medivm. The cells were seeded into a culture dish at an appropriate proportion, and
then cultured in a 5% COz incubator at 37°C. The assay was carried out when the cells were in
optimam condition and the confluence was reached 80%. Cells in the logarithmic growth phase
were taken to centrifugate, and the culnire supersatant was removed. The cells were resuspended
in refresh complete medium and counted. The resuspended cells were seeded at 3000/ well in a
G6-well plate and incubated at 37°C, 5% CO: incubator overnight. The compound was prepared
as below: 1000x dilution tested corpound solution to 40x test compound solution by adding Sul.
1006x compound solution to 120 pl. Medium (25 fold dilution). The solution was mixed by
oscillation. 0.1% DMSO was used as the control.

The next day, the 96-well plate inoculated with cells was taken out from the incubator, and
the culture supernatant was removed. Then fresh medium of 195 ub/well and Spb/ well of 40x
test compound solotion as mentioned above were added into the 96 well plate, respectively.
Finally, the plate was incubated for 7 days in a 37°C 5% COy incubator, The medium containing
compound was changed on the fourth day. After 7 days, 20uL. of CCK-8 was added to each well
and shaken gently, then was cultured for 4 bours. The plate was shaken for Smin after incubation.
the absorbance values of 450nm or 650nm wavelengths were recorded respectively (0D =
absorbance value of 450nm - absorbance value of 650nm) by using the multifunction readout
instrurnent.

Data were analyzed by software GraphPad Prism 6.0. The inhibitory activity of compounds
on cell proliferation was plotted using cell sarvival rate against the compound concentration as

coordinates. Cell survival rate %= {OBcompound - ODackgrouna ¥{ OD0aso-ODbackgrouwnd) X100, The

85



WO 2023/025307 PCT/CN2022/115259

ICsp value was fitted by the s-shaped dose response curve eqguation: Y=100 / (1+10ogC-
loglCso}), and € was the compound concentration.
Table Z snmmarizes the inhibitory effect data (1Cso) of the compounds on the proliferation

of human breast cancer cells MDA-MB-436.

Table 2

Example H 2 3 4 & 7
ICso {nlV) 170.22 2.65 3.0 422 177 436
Example 18 17 24 25 26 28
150 (M) L7 2.59 0.78 44,87 23.93 098
Example 28 3 34 35 36 37
ICsp {(a8M) 28.18 2.08 0.75 (.39 Lt 1.07
Example 38 38 40 41 42 43
1Cso (nM) 406 3.56 1.15 1.41 0.93 1.20
Example 44 45 46 47 48 49
150 (M) 2.17 2.24 2.27 2.60 0.65 2.18
Exaraple 58 54 35 36 57 58
ICsp {(nM) 570 1.83 {.44 0.65 1.43 1.87
Example 39 60 61 62 63 65
50 (nM) 0.99 0.63 0.98 342 332 112
Example 66 &7 &8 69 76 71
1Cs0 (oM 1.66 211 2.92 108 141 8.77
Example 72 73 74 75 76 77
ICso {nlVl) 2.09 L77 1.58 3.31 1.37 2.39
Example 78 79 8¢ 8i 82 83
ICs0 (nVD) 100 1.04 337 4.67 3.66 .74
Example 84 83 85 87 88 89
ICso {aM) 0.74 2.46 0.87 0.94 0.38 222
Example 94 81 52 93 94 85
{Cso (nD) 2.44 2.81 5.05 5.68 5.05 6.78
Example 96 97 a8 89 186 161
1Cs0 {nM) £.93 110.66 0.62 .54 0.68 2.48
Exaraple 162 163 104 105 114 115
ICso (nM) 224 117 115 0.77 372 1.98
Example 115 117 118 119
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ICs (oM} >104 4.74 10.67 16.18

The compounds tested have good inhibitory effect on the projiferation of BRCA mutated

human breast cancer cells MDA-MB-436.

{08141] Having vow fully described this disclosure, it will be understood by those of
ordinary skill in the art that the same can be performed within a wide and equivalent range of
conditions, formulations and other parameters without affecting the scope of the disclosare or
any embodiment thereof, All patents, patent applications and publications cited herein are fully

incorporated by reference herein in their entirety.
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WHAT IS CLAIMED I5:

1. A compound of Formula I:

1y - .
As e n
or stereoisomers, tautomers, N-oxides, hvdrates, solvaies, isotope-sabstituted derivatives, or
pharmaceutically acceptable salts thereof, or prodrugs thereof, or mixtures thereof, wherein:

As, Az and As each are independently selected from N and CRy;

AT
2 |
.

~.,

N

i1

The Z ring shown as

‘
%

- is an optionally substituted 5-7 membered carbocyelic group,
an optionally substitsted 5-7 membered heterocyclic group or an optionally substifuted 5
membered heteroaryl group, * indicates the position at which the Z ring is attached to the rest of
the compound, the dashed lines ndicate the optional presence of unsaturated bonds, wherein 2
and 7 are each independently C or N, wherein 21 and 22 are not N at the same time; in addition,
Zi and 7o satisfy the following conditions: (1) when the 7 ring s an optionally substituted 3-7
membered carbocyclic gronp or an optionally substituted 5-7 membered heterocyclic group, both
of X1 and 72 are C, and among the bouds of the ¥ ring, ounly the bond between 73 and 22 s a
double bond; (2) when the Z ring is an optionally substituted 5-7 membered heterocyclic group
and 22 is C, the ring atom connected to 72 of the Z ring is not N; (3) when the Z ring s an
optionally substituted 5 membered heteroaryl group and 1 is N, in addition to the N at the ¥4
position, the 3 membered heteroaryl further contains 1-3 N heteroatoms; or when 2 ring is an
optionally substituted 5 membered heteroaryl, 1 is N, and there are no other heteroatoms in the
Zring, Aris CRy;

L is selected from a boud and alkylene optionally substituted by Ro and/or Ra;

Cy is selected from a group cousisting of an optionally substituted heterocyclic group, an
optionally substituted arvl, and an optionally substituted hetercaryl;

R 18 selected from a group consisting of hydrogen, halogen, an optionally substituted alkyl,
an optionally substitoled alkoxy and an optionally substituted carbocyclic group;

Rz and Rz are cach independently selected from a group consisting of halogen, cyano, an

optionally substituted alkyl, an optionally substitnted alkoxy, an optionally substituted cycloalkyl,
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an optionally substituted alkenyl, and an optionally substituted alkynyl; or R2 and Rz together
with the attached C form a ring.

2. The compound of claim 1, or stereoisomers, tautomers, N-oxides, hydrates, solvates,
isotope-substituted derivatives, or pharmaceutically acceptable salts thereof, or prodrags thereof,
or any mixture thereof, wherein the Z ring is optionally substituted by 1-3 groups sclected from
a group counsisting of hydroxy, halogen, Cia alkyl, Cie alkoxy, halogenated Cia alkyl,
balogenated Cra alkoxy, Cia alkyl substituted with hydroxy, Cia alkoxy substituted with
hydroxy and aming (-NR'R"), wherein R' and R” each are independently H or Cig alkylh
preferably, the Z ring is optionally substituted by 1-3 groups selected from a group consisting of
halogen or Crs alkyl;

prma,mbl\z the Z ring is selected from ihe following groups:

@E <1 TE MCL o ‘@ 04T

P Ry P R4

/"‘*\\r & & :-:-T & * *

N - N 4 2 d -~ N AT
S N }\ﬁ SN W = S # TN
‘}» ~+ N >/ ~ & Re—4 Ry ¢
4, L N N., NN NN R{\»——J\

fN\N/* Ry N f "N,’* . Ry . . .

Ry N [N Ry~ N Ny Nepg”

/L\* N/ >;»::L\* 4}\>\N Nf Ry o N NG N

] NE £ N N \N—;‘ . W

4 o 5 4 ) ki k4 Ed

& R4
* S % & %
ST T 0 P T ST el
AR <\ 4 Nz A 4
ST Ry . . R , * and

/4 <

N
N *

?

Rq

preferably, the 7 ring is selected from the {ollowing groups:

QL Q. w0 OO0 AT AT,
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Ngg~ R4 L~ * R4
¥ Y *®
R R “? /* N", . /* ~ N\ P Q *
DU G G s g ¢
Rz@ = * R4 NT:: * . \N’: * . N“’ * R‘if( %
R ’ R4 % ()\i /*
R4 8 g S N N ;L
e~ \
z, ;I* g & | Rr"{'f i N »
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more preferably, the 7 ring is selected from the following groups:
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wherein * indicates the position at which the Z ring 1s attached to the rest of the compound;
cach R4 is independently selected from a group consisting of hydrogen, halogen and an optionally
substituted alkyl, preferably hydrogen, halogen and an optionally substituted Cis alloyl; cach Ry
is independently selected from a group consisting of hydrogen, halogen and an optionally
substituted alkyl, preferably hydrogen, halogen and an optionally sabstituted Ci5 alioyl

3. The compound of claim 1, or sterecisomers, tautomers, N-oxides, hydrates, solvates,
isotope-substituted derivatives, or pharmaceutically acceptable salts thereof, or prodrags thereof,

or any mixture thereof, wherein the Z ring 1s selected from the following groups:
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, e e e
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prefer ablv the Z ring is selected from the ?o} owing groups:
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and

4. The compound of any one of claims 1-3, or stereotsoruers, tautomers, N-oxides, hydrates,
solvates, isotope-substituted derivatives, or pharmaceutically acceptable salts thereof, or
prodrugs thereof, or any mixture thereof, wherein:

only one of Ay, Az and Az is N, and the other two are independently CRy; or Az is CH, one
of A and Az is N and the other is CRy; Aris N, both of Az and Az are CH; or Az is N, hoth A
and Az are CH; or all of Ar, Az and Az are CRy; andfor

each R: is independently hydrogen, halogen, or Cis alkyl or Cia alkoxy optionally
sabstituted by -5 groups selected from a group cousisting of halogen, hydroxy and -NR'R",
wherein R’ and R" each are independently H, Ci4 alkyl or Cis cycloalkyl; preferably, Ry is
hydrogen. halogen, Cus alkyl or halogenated Cus alkyl; and/or

L is an unsubstituted Cis alkylene, preferably a methylene, optionally substituted by Rz
and/Rs, wherein Rz and Rz are each independently halogen or Cia alkyl or Rz and Rs together
with the attached C form a 3-6 membered cycloalioyl.

5. The compound of any one of claims 1-4, or stereoisomers, tantomers, N-oxides, hydrates,
solvates, isctope-substitnted derivatives, or pharmaccutically acceptable salts thereof, or

prodrugs thereof, or any mixture thereof, wherein Cy is a 5-7 merobered nitrogen-containing
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heterocyclic group optionally substitaled by 1-3 groups selected from a group cousisting of!
balogen:; Civ alkyly Cig alkoxy: halogenated Cia alkyl; halogenated Cig alkoxy; and 6-14
membered aryl, 5-10 membered heteroaryl, 4-10 membered heterocyclic group and Cas
cycloalkyl, which are cach independently optionally substituted by 1-5 substituents selected from
group consisting of halogen, an optionally substitnted alkyl, an optionally substituted alkoxy,

an optionally sobstitnted carbocycle group, an optionally substituted alkenyl, an optionally
sabstituted alkynyl, -NR'R", -C{O}-NR'R" and carboxyl, wherein the said R" and R” each are
independently H, an optionally substitated Ci.0 alkyl, an optionally substimted Cs.s cycloalkyl,
an optionally substituted arvl or an optionally substituted heteroaryl;

preferably, the 6-14 membered arvl, 5-10 merobered heteroaryl, 4-10 membered
heterocyclic group and Cas cycloalkyl are each at least sobstituied by -C(O)-KR'R", and
optionally further sobstituted by one or two substituents selected from a group consisting of
halogen, Cis alkyl and halogenated Crq alloyl;

more preferably, Cy is piperazinyl substituted by a 5-10 membered heteroaryl, preferably a
3-10 membered nitrogen-containing heteroarvl, more preferably pyridyl, which is at least
substituted by -C(O)-NR'R" and optionally further substituted by one or two substituents selected
from a group consisting of halogen, T4 alkyl and halogenated Cia alloyL

6. The compound of any one of claims 1, or stereoisomers, tantomers, N-oxides, hydrates,
solvates, isctope-substitnted derivatives, or pharmaccutically acceptable salts thereof, or
prodrugs thereof, or any mixture thercof, wherein Ay, Az and As are cach independently CRy;
cach R is independently H, Cus alkyi or halogen; L is -CHz- or -CH2CHz-; Cy is piperazinyl
substituted with pyridyl, and the said pyridyl is substituted with -C{O)}-NR'R" and optionally
further substituied by one or two substituents selected from a group consisting of halogen, Cia
atkyl and halogenated Cis alkyl; R' and R" each are independently H, Cia alky! optionally
substituted by hydroxy, or Cs.g cycloalkyl.

7. The compound of claim 1, or stercoisomers, tautomers, N-oxides, hydrates, solvates,
wsotope-sabstituied derivatives, or pharmaceutically acceptable salts thereof, or prodrugs thereof,
or maixtures thereof, wherein the compound of Formula 1 is represented by Formulae Ha and 1b

as shown below:

)P;\\/)\NH L5~ )L\NH
\H Y\ ’\\N,v Re ‘Z{Zg \; %/L\Ag {/\N/R«s

wherein:
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W is selected form CR4Rs, O, S and NR4; preferably, W is O, CHa or N-CHg;

Z1 and 7z each are independently C or N, with the proviso that 21 and 22 are not N at the
same time; Zs, Za and Zs are independently selected from a group consisting of CR4, O, 8, N, and
NR4; and when 71 18 N, at least one of 7, 4 and Fs is N or when 7 is N and all of 72, £4 and
Zs are CRa, Ay is CRy; preferably, the 7 ring s selected from the following groups:

* R4 N R4l
3 Bl ;
/a'e N\ ¥ NA}/ ’>\r‘* N \[ R4 ' o \\I/s:
SRS Y T R

RyM-No r NG R,

-

Z
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Q / Q{ (/?\N mm(\__,/_,, . N'/ N \\,"" RA’\?‘ N N;,\N
TN N /\f/—fl\ / s / = e
N7 ¥~ R4 * R4 % R4 N ® Y *
Sy

‘e
g i

and Re
more pteiembiy, the ,(Z ring is the 5 membered beteroary] group as defined in claim 3;

Ax, Az, Az and R are as deflined in any one of claims 1-6;

R4, R4’ and Rs each are independently selected from hydrogen, halogen and an optionally
substituted alkyl;

Ry is selected from an optionally substituted ary! and an optionally substituted hetercarvl;

preferably, Re is:

o

wherein, By, Bo, B3 and Bs are independently selected from a group consisting of N and CRy; Ry

k)

is selected from a group consisting of hydrogen, halogen, an optionally sebstituted alkyl, an
optionally substitoted alkoxy, an optionally substituted carbocyclic group, an optionally
substituted alkeny! and an optionally substituted alkynyl; wherein R' and R" each are
independently hydrogen, an optionally substitmted Cipo alkyl, an optionally substituted iz
cycloalkyl, an optionally substituted aryl or an optionally substituted hetercaryl; * indicates the
position at which the said group is attached to the rest of the corapound;

n and m each are independently selected from a group consisting of 8, 1, 2 and 3; and
2<p+m<4; preferably, nis 1 or 2; preferably, mis 1 or 2;
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whenmis O and nis 3, W is not NH;

preferably, W is O, CHz or N-CHs; Ay, Az and As each are independently selected from N
and CRy, wherein each Ri is independently hydrogen, Cis alky! or halogen; Rs is phenyl, pyridyl,
pyrimidinyl or pyridazinyl substituted at the para position with an optionally substituted
aminoacyl group;nis hirais 1 or 2.

8. The compound of claim [, or stereoisomers, tautomers, N-oxides, hydrates, solvates,
isotope-substitnted derivatives, or pharmaceutically acceptable salis thereof, or prodrugs thereof|
or mixtures thereof, wherein the compound of Formula [ is represented by Formulae IHa and b

as shown below:

(Ila)

(liib}

wherein:
W, %, ©o, 73, 74, 75, A Az, As, B, Bz, Bs, Ba, nand m are as described in clatm 7;
R'and R” each are independently H, an optionally substituted Cioo alkyl, an optionally
sabstituted cycloalkyl, an optionally sobstituted aryl or an optionally substituted heteroaryl; or
B3 and R" together with the attached aminocacyl group form a 6-membered heterocyelic

£roup;
preferably, A1, Az and Az cach are independently selecied from N and CRy; and when the 2

/’k
/N
s
ring is *, A1 is CR1, Az and Az each are independentiy N or CRy; wherein R: is hydrogen,

Crs alkyl or halogen;

preferably, Bi, Bo, Bz and Bs are independently selected from a group consisting of N and
{CRy; wherein Ry is hydrogen, halogen, Cia alkyl, Cis alkoxy or halogenated Cioz alkyl

preferably, R and R each are independently hydrogen, an optionally substituted Cra alkyl,
an optionally substituted Cs.¢ cycloalkyl;
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preferably, Bi and R" together with the attached amido group form a 6-membered
heterocyclic group.

§. The compound of claim 1, or sterecisomers, tautomers, N-oxides, hydrates, solvates,
isotope-substituted derivatives, or pharmaceutically acceptable salts thereof, or prodrags thereof,
or mixtures thereof, wherein the compound of Formula 1 is represented by Formulae Va, IVh

and IVe as shown below:

{Ive)
wherein:
Za, Za, and Zs are as described in claim 8; preferably, the S-membered ring containing 7,

Z4 and s 1s selected from the following groups:

* ng N /« R@,‘
- vt N1 >\r’* Ne Q\,/ Nao
ST -~ NI . S NS . RS B
| N« -~ Ry -~ | Ry /
. N v AN .
é/‘:\\N, R4 ‘ﬁﬁi\* Nif N/ N}_:;—i\* Rl&;{é’“N/* N}‘\N’/ = {(/N\‘N/*
m/{’?"i\\ - éq. N R.-q N«' . \N.«w . 4M\N _,;i\\*
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By R and R are as described in claim 7 or §;

Rs, Ro and Rip each are independently selected from a group consisting of hydrogen, halogen,
an optionally substituted aikyl, and an optionally substituted alkoxy.

10. The compound of claim 1, or stereoisomers, tautomers, N-oxides, hydrates, solvates,
isotope-substituied derivatives, or pharmaceutically acceptable salts thereot, or prodrugs thereof,
or muxtures thereof, wherein:

the 5-membered ring containing Za, Za and Zs is selected from the following groups:

. # ’ Ra Ry N . fN N -
/}QT/ N M S -2%’/ N R4 /J\
X ,{5’\ \7‘ T NG N Ram N pr ¢
Ry NN Ry N, Ry TSN N7~ Ry » Ry
R'; ¥ N";’\\ N - / * R E ‘
CE I SIS Gk S G
Peees ‘:" o
N . Ry . N7 - , and R4 ;

wherein each R4 is independently selected from a group consisting of hyvdrogen and Cis alkyl;
cach R4’ is independently selected from a group consisting of hydrogen and Ci.z alkyl; preferably,

the S—}'rltzmbere'i rimf containing s, 24 zmd Zs 1s selected from the foﬂowing Zroups:
/fc * N - /* 0 *

N’ /““N AN <;;:[j
k- <\/N N,NN <\/L\ Q/J\ o L
/:':‘T/ o %/'& P 2\ *

R = S RS
o /1 ;L O & <

NN~

R7is H, Tz alkyl or halogen;

R, Ro and Rio each are hiydrogen, halogen or Cia alkyl; preferably, Rs is Ciz alkyl or
halogen and both of Ro and R are H; or Ro is Ci3 alkyl or halogen and both of Rs and Rio are
H: or both of Rs and Re are H and Ryo is Cus alkyl or halogen; or all of Rg, Ro and Rip are H; and

R'and R are each independently H, Cus allyl or Cas cycloalkyl.
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11. The compound of claim 1, wherein the compound is selected from a group consisting of
a group consisting of’
7-{{4-{6-{methylcatbamoyDpyridin-3-vDpiperazin-1-yhmethyl)-3,5-dihydrofure[3,4-
clguinolin-4(1H}-one;
T-({4-(2-fluoro-6-(methylcarbamoylpyridin-3-yDpiperazin-1 -y methyl)-3.5-
dihydrofuro{3,4-clguinolin-4(1H)-one;
7-{{4-(2-chioro-6-{methylcarbamoyhpyridin-3-ypiperazin- 1 -yimethyi}-3,5-
dihydrofuro{3.4-clguinolin-4(1H)-one;
7-{{4-{2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- | -ylimethyl)-3,5-
dihydrofuro{3.4-clguinolin-4(1H)-one;
7-{{4-2-trifluoromethyl-6-(uethylcarbarsoy Dpyridin-3-yhpiperazin- 1-yDmethyD)-3,5-
dihydrofuro{3.4-clquinolin-4{1H}-one;
7-{{(4-(2-chloro-6-(gthylcarbamoypyridin-3-yhipiperazin-1-yDmethy1)-3,5-
dihydrofure{3.4-clquinolin-4{1H}-one;
7-{(4-(2-methyl-6-{cthyicarbamoypyridin-3-yDpiperazin- I-yUmethyl)-3,5-
dihydrofuro{3,4-clquinolin-4(1H}-one;
7-{{4-Z-tiflooromethyl-6-{ethylcarbamoyDpyridin-3-yDpiperazin- L-yhmethyl)-3.5-
dihydroturo|3,4-clguinolin-4(1H)-one;
7-{{4-(2-chioro-6-{methylcarbamoyi}pyridin-3-yl)piperazin-1-ylimethyl}-9-fluore-3.5-
dihydrofuro{3.4-clguinolin-4(1H)-one;
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- 1-yDmethyl)-9-fluore-3,5-
dihvdrofuro{3 4-clguinolin-4{1Hj)-one;
7-({4-2-trifluoromethyl-6-(methylcarbamoyDpyridin-3-yhipiperazin- 1-ylhmethyl-9-
flaoro-3.5-dihydrofure3 4-clquinolin-4(1H)-one;
7-({4-{2-chloro-O-(ethylcarbamoylpyridin-3-vlipiperazin-1-vhmethyl)-9-fluoro-3,5-
dihydrofuro{3,4-clquinolin-4(1H}-one;
7-((4-Z-methyl-6-(ethylcarbamoyDpyridin-3-yhipiperazin- I-yUmethyl}-9-fluore-3 5-
dihydrofuro{3,4-clguinolin-4( 1 H)-one;
T-{{4-(2-triftuoromethyl-6-{ethylcarbamoyDpyridin-3-yDpiperazin-1-yDimethyi)-9-fluoro-
3,5-dihydrofuro|3.4-c]quinolin-4{1H)-one;
3-{{4-(2-methyl-6-(methylcarbamoyhpyridin-3-ylpiperazin- I -yiymethyl)-7,8,9,10-
tetrahydrophenanthridin-6{5H)-one;
7-({4-{2-chloro-6-(ruethylcarbamoyDpyridin-3-yDpiperazin- I-yUmethy)- 1,2,3,5-

tetrahydro-4H-cyclopenta[ciquinolin-4-one;
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T-({4-(2-methyl-6-(imethylcarbamoyDpyridin-3-yhpiperazin- -y Dmethyl)-1,2,3.5-
tetrahydro-4H-cyclopenta[c]quinolin-4-one;

7-{{4-(2-chloro-G-(methylcarbamoylpyridin-3-yl)piperazin- 1 -yDmethyl)-3.5-
dihydrofure{3,2-clquinolin-4{2H}-one;

T-({4-(2-methyl-6-(methylcarbamoylpyridin-3-ylpiperazin-1-yhmethyl}-3,5-
dihydrofuro{3,2-clguinolin-4(2H)-one;

3-({(4-(Z-methyl-0-(methylcarbamoyDpyridin-3-yDpiperazin- 1-yDmethy-7.9-
dihydrofuro{3,4-c]{1.5]naphthyridin-6(5H}-one;

7-{{4-(2-chioro-6-{methylcarbamoyi}pyridin-3-yl)piperazin-1-yDimethyl}-2-methyl-1.2.3,5-
tetrahydro-4H-pyrroloi3.4-clguinolin-4-one;

8-({4-(2-chloro-6-(methylcarbamoylpyridin-3-yhpiperazin-1-yDmethy-1,2.4,6-
tetrabydro-5H-pyrano{3.4-cjguinolin-5-one;

8-({4-(2-methyl-6-(methyicarbamoylipyridin-3-yvl}piperazin-1-yDmethyl)-1,2,4,6-
tetrahydro-5H-pyrano{3,4-cjquinolin-5-one;

T-({4-(2-methyl-6-(methylearbamoylpyridin-3-ylpiperazin- 1-yhmethyDpyrrolo{ 1,2-
alguinoxalin-4(SH}-one;

7-((4-Z-methyl-6-(methylcarbamoylpyridin-3-yDpiperazin- I-vUmethyDimidazo 1,2-
ajguinoxalin-4(SH)-one;

7-{{4-{2-methyl-6-{methylcarbamoyDpyridin-3-yl)piperazin- I-ylimethyjimidazo[ 1,5-
ajquinoxalin-4(5Hj-one;

7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- I-ylimethyl)-
(1,2 4}riazolof4 3-ajguinoxalin-4{5H)-one;

7-({4-{2-methyl-6-(methylcarbamoylpyridin-3-yl}piperazin-1-yDmethylpyrazolo] 1,5-
ajguinoxalin-4(SH}-one;

7-({4-{2-methyl-6-(methylcarbamoylpyridin-3-ylpiperazin-1-yi ymethyl}-
1,2 dJtriazolof1,5-alquinoxalin-4(3H)-one;

8-({4-(2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin-1-yhmethyDimidazo[ 1,5-
clguinazohin-3{6H)-oune;

8-{{4-(Z-methyl-0-{methylcarbamoyDpyridin-3-yDpiperazin- 1-yDmethyDimidazo{ 1,2~
ciquinazolin-S{6H)-one;

§-({(4-(2-methyl-6-(methylcarbamoyDpyridin-3-yljpiperazin- I -yDmethyl)-
{1,2,4}riazolof4 3-clquinazohin-3{(6H)-oune;

8-({4-(2-methyl-6-(methylcarbamoyhpyridin-3-yUpiperazin- -y Duethyl)-

{1,2,4}triazolof 1.5-cjquinazolin-3{(6H)-one;
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7-{{4-(2-fluoro-6-(methylcarbamoyDpyridin-3-vlpiperazin- 1 -yDmethyDpyrrolo[ 1,2-
ajguinoxalin-4(5H}-one;

7-{{4-(2-chloro-G-(methylcarbamoyl)pyridin-3-yl)piperazin- 1-yDmethyl)pyrrolo[1,2-
ajguinoxalin-4(SH}-one;

T-({4-(2-fluoro-6-(methylcarbamoylpyridin-3-yDpiperazin- 1 -yDmethyDpyrazolof 1.5-
alguinoxalin-4(SH)-one;

7-{{4-(2-chloro-6-(methylcarbamoylipyridin-3-ylpiperazin- I-yDmethylipyrazolo{ 1,5-
ajquinoxalin-4(5H}-one;

7-{{4-(2-fluoro-O-{methylcarbamoypyridin-3-yijpiperazin- I -yhimethyhimidazo{ 1,5+
ajquinoxatin-4(5H}-one;

7-{{4-{2-chloro-6-(ruethylcarbamoyDpyridin-3-yDpiperazin- I-yDmethy Dimidazof 1,5-
ajguinoxalin-4(5H}-one;

7-({4-{2-methyl-6-(methylcarbamoylpyridin-3-yDpiperazin- 1-yDmethyl)-9-
fluoropyrrolof 1,2-ajquinoxalin-4{5H}-one;

T-({4-(2-fluoro-6-(methylcarbamoylpyridin-3-ypiperazin-1 -yl methyl)-9-
fluoropyrrolof 1,2-alquinoxalin-4{5H}-one;

7-{{4-(2-chioro-6-(methylcarbamoylpyridin-3-yDpiperazin- L-yDroethy-9-
fluoropyrrolol 1, 2-ajquinoxalin-4(5H)-one;

T-{{4-{2-methyl-6-{methylcarbamoylpyridin-3-yl)piperazin- I-vlimethyl)-9-
fluoropyrazolof 1,3-ajquinoxalin-4{3H}-one;

7-{{4-(2-fluoro-6-{methylcarbamoylipyridin-3-yijpiperazin- i -yDmethyl)-9-
fluoropyrazolol 1, 5-ajquinoxalin-4(5H}-one;

7-{{4-(2-chloro-6-(methylcarbamoyDpyridin-3-yDpiperazin-1-yDmethyD-9-
fluoropyrazolo[1,5-alquinoxalin-4(5H}-one;

7-({4-{2-methyl-6-(methylcarbamoylpyridin-3-yl}piperazin- 1-ylymethyl}-9-
chloropyrazolo{l,5-ajquinoxalin-4(SH)-one;

T-{{4-(2-fluoro-6-{methylcarbamoylpyridin-3-yDpiperazin-1-yDmethy)-9-
chloropyrazoelo{1,5-alguinoxalin-4(SH)-oue;

8-{{4-(Z-methyl-0-(methylcarbamoyDpyridin-3-yDpiperazin- T-yDmethyDpyrrolo{ 1,2-
ciquinazolin-S{6H)-one;

7-{{4-(2-methyl-6-{ethylcarbamoyhpyridin-3-ylpiperazin- -yDmethyi)-1,2,3, 5-tetrabydro-
4H-cyclopentalclquinolin-4-oune;

7-({4-(2-chloro-6-(ethylcarbamoylpyridin-3-vhpiperazin-1-yDmethyD-1,2.3,S-tetrahydro-

4H-cyclopentafciquinolin-4-one;
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8-({4-(2-tlnoro-6-(methylcarbamoyDpyridin-3-yhpiperazin- L-yDmethyDimidazof 1,2-
clquinazolin-S{6H }-one;
8-({4-(2-chloro-6-{methyicarbamoyl)pyridin-3-ylipiperazin- I-ymethylimidazof 1.2~
clguinarzolin-3{6H}-one;
8-({4-(2-fluoro-6-(methylcarbamoylpyridin-3-yDpiperazin-1-yhmethyD-10-
fluoroimidazol 1 2-clquinazolin-S(6H)-one;
T-{{4-(Z-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin- 1-yDmethyD-1-
methyipyrrolol1,2-ajgninoxalin-4(5H)-one;
T-{{4-{2-methyl-6-{methylcarbamoyDpyridin-3-yl)piperazin- I-vlimethyl)-2-
methylpyrrolof1,2-ajgninoxalin-4(5H)-one;
7-({4-(2-methyl-6-{methylcarbamoyDpyridin-3-yDpiperazin- L-yDmethyl)-3-
methylpyrrolof1.2-a]guinoxalin-4(5H}-one;
7-({4-{2-methyl-6-(methylcarbamoylpyridin-3-yDpiperazin- 1-yDmethyl)-2-
methylpyrazolof!.5-ajguinoxalin-4{SH)-one;
T-{(4-(2-methyl-6-{methyicarbamoyDpyridin-3-yhpiperazin- 1-ylmethyl)-3-
methylpyrazolof1,5-ajgninoxalin-4(5H)-one;
7-((4-(Z-methyl-6-{cyclopropylcarbamoylipyridin-3-vlpiperazin- 1 -yDmethyDpyrrolo[ 1,2-
ajguinoxalin-4(SH)-one;
7-{{4-{2-flnoro-0-{cyclopropylcarbamoylipyridin-3-yiipiperazin-1-yhmethylipyrrolof 1,2-
ajquinoxalin-4(5Hj-one;
7-{{4-(2-chioro-6-{cyclopropylcarbamoylpyridin-3-yDpiperazin- I-ylimethyDpyrrolof 1.2~
ajquinoxalin-4(5H}-one;
7-{{4-(2-methyl-6-(cyclopropylcarbamoyDpyridin-3-yhipiperazin-1-
yhmethylipyrazolof1,5-a]quinoxalin-4(5H}-one;
7-({4-{2-methyl-6-(cyclopropylcarbamoypyridin-3-vhpiperazin- I-yDmethyi)-3.5-
dihydrofuro{3,4-clquinolin-4(1H}-one;
7-((4-2-fluoro-6-(methylcarbamoyDpyridin-3-yhpiperazin- L -yhmethyD-9-fluore-3,5-
dihydrofuro{3,4-clguinohn-4{(1H)-one;
T-{{4-(6-(methvicarbamoylipyridin-3-yhipiperazin-1-yhmethybpyrrolof 1.2-ajquinoxalin-
4{5H}-one;
7-{{4-(2-methyl-6-{cyclopropylcarbamoylpyridin-3-yi}piperazin- 1-yhmethyl}-9-
fluoropyrrolof1,2-ajguinoxalin-4{5H)-one;
7-({4-(2-flnoro-6-{cyclopropylcarbamoylpynidin-3-yDpiperazin- -vlmethy]-9-

fluoropyrrolof 1,2-ajquinoxalin-4(5H}-one;
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7-({4-(2-chioro-6-{cyclopropylcarbamoyhpyridin-3-yDpiperazin- I-yDwethy)-9-
fluoropyrrolof 1,2-ajquinoxalin-4(5H)-one;
7-({4-(2-fluoro-6-(methylcarbamoylpyridin-3-yi}piperazin-1-yl ymethyl})-2-
methylpyrazolof .5-alguinoxalin-4(§H)-one;
T-({4-(2-chioro-6-(methylcarbamoyhpyridin-3-ylpiperazin- 1-yDmethyi)-2-
methylpyrazolof1,5-ajgainoxalin-4{5H)-one;
7-{{4-(2-tluoro-O-{methylcarbamoypyridin-3-yDpiperazin--ymethy[)-3-
methyipyrazolof1,5-ajguinoxalin-4(5H)-one;
7-{{4-{2-chioro-6-{methylcarbamoyl}pyridin-3-vl}piperazin-1-ylmethyl}-3-
methylpyrazolofl,53-ajquinoxalin-4{5H}-one;
7-{{4-(2-fluoro-6-(methylcarbamoyhpyridin-3-vljpiperazin- 1 -y Dmethyl)-9-fluoro-2-
methylpyrazolof 1, 5-alquinoxalin-4(SH)-one;
7-({4-{2-chloro-6-(methylcarbamoyDpyridin-3-ylipiperazin- 1-ylmethy-9-fluoro-2-
methylpyrazolofl.5-ajguinoxalin-4{SH)-one;
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin- 1-vhmethyl)-9-fluoro-2-
methylpyrazolof1,5-ajgninoxalin-4(5H)-one;
7-((4-(2-fluoro-6-(methylcarbamoyDpyridin-3-yDpiperazin- 1 -yhmethyD-9-fluore-3-
methylpyrazolof1,5-ajquinoxalin-4{5H}-one;
7-{{4-{2-chioro-6-{methylcarbamoyl}pyridin-3-vl}piperazin-1-yDmethyl)-9-flaoro-3-
methylpyrazolofl,53-ajquinoxalin-4{5H}-one;
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- I-ylimethyl}-9-fluore-3-
methylpyrazolof L, 5-ajquinoxalin-4{SH}-one;
7-{{4-(2-methyl-6-(methylcarbamoylipyridin-3-ylipiperazin- 1 -yDmethyl)-9-fluors-1,2,3,5-
tetrahydro-4H-cyclopenta[ciquinolin-4-one;
7-({(4-(2-fluoro-6-(methylcarbamoyl jpyridin-3-vl}piperazin-1-yDmethyl}-9-fluore-1.2,3.5-
tetrahydro-4H-cyclopenta[clquinolin-4-one;
7-((4-Z-methyl-6-(cyclopropylearbamoylipyridin-3-vlpiperazin- I -yDmethyl)-9-fluoro-
1,2,3 S-tetrahydro-4H-cyclopentafclguinolin-4-one;
7-{{4-(2-tluoro-0-{cyclopropylearbamoyipyridin-3-yhpiperazin- 1-yDmethy]-9-fluoro-
1,2.3,5-tetrahydro-4H-cyclopentafcjguinolin-4-one;
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- I -ylymethylthienof3,4-
clquinohin-4{3H}-one;
7-({4-(2-methyl-6-{methylcarbamoyDpyridin-3-yDpiperazin- L-ylmethyhthieno] 2,3-

clgunohin-4(3H}-one;
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7-{({4-(2-methyl-6-{methylcarbamoyDpyridin-3-yDpiperazin- -yDmethyhthieno]3,2-
clguinolin-4(5H)-one;
7-{(4-{2-methyl-6-(methylcarbamoylpyridin-3-yl}piperazin- 1-ylymethyl}-9-
fluorothieno{3.4-clquinclin-4{5H}-one;
7T-({4-(2-methyl-6-(methylcarbamoylpyridin-3-ylpiperazin- 1-ylhmethyl)-2-chloro-98-
fluoropyrazolof 1,5-ajguinoxalin-4{SH)-one;
7-{{4-(2-fluoro-O-{methylcarbamoyDpyridin-3-yDpiperazin- 1-yhmethyl)-2-chlors-9-
fluoropyrazolof 1,5-ajquinoxalin-4{5H-one;
7-{{4-(Z-methyl-6-{carbamoyi}pyridin-3-yhpiperazin-1-yhmethyl}-9-flucropyrazolo{1,5-
ajquinoxatin-4(5H}-one;
7-{{4-(2-methyl-6-{(methyl-d3)-carbamoylpyridin-3-yDpiperazin- 1-vDmethyH-9-
fluoropyrazolo 1, 5-ajquinoxalin-4(5H)-one;
7-{{4-(2-methyl-6-(ethylcarbamoyhipyridin-3-ypiperazin- -y hmethy{}-9-
fluoropyrazolo[1,5-alquinoxalin-4(5H}-one;
7-{(4-(2-methyl-6-{cyclopropylcarbamoyDpyridin-3-ylpiperazin- | -yDmethy])-9-
fluoropyrazolof 1.5-alquinoxalin-4{SH)}-one;
T-((4-Z-methyl-6-(methylcarbamoylpyridin-3-yDpiperazin- I-vDmethyl)-8-
fluoropyrazolof 1,5-ajquinoxalin-4{5H-one;
T-{{4-{2-methyl-6-{methylcarbamoyDpyridin-3-yl)piperazin- I-vlimethy -6+
fluoropyrazolo} 1,3-ajquinoxatin-4{3H}-one;
7-{{4-(2-fluoro-6-{methylcarbamoylipyridin-3-yijpiperazin- i -yDmethyl)-6-
fluoropyrazolol 1, 5-ajquinoxalin-4(5H}-one;
8-({4-(2-methyl-6-(methyicarbamoylipyridin-3-yi)piperazin-1-yDmethy)- 10-
fluoroinidazol1,2-clquinazolin-3{6H}-one;
7-({4-{6-{methylcarbamoyDpyridin-3-vDpiperazin-1-yhmethyl}-9-flnoropyrazolof 1.5~
aguinoxalin-4{SH)-one;
T-((4-Z-methyl-6-{methylcarbamoylpyridin-3-yDpiperazin- I-vDmethyl)-3-
chloropyrazelo{1,5-alguinoxalin-4(SH)-one;
T-{{4-(2-fluore-6-{methylcarbamoyDpyridin-3-yDpiperazin-1-ylmethyh-3-
chloropyrazolo{l.5-alguinoxalin-4{5H)-one;
7-{{4-{2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- I-ylimethyl)-2-
chloropyrazolo{l,5-ajguinoxalin-4{SH-one;
7-({4-(2-methyl-6-(methylcarbamoyDpyridin-3-yhpiperazin- L-yDmethy])-2,3-

dimethylpyrarzolof 1. 5-ajquinoxalin-4(5H}-one;
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7-({4-(2-methyl-6-{methylcarbamoyDpyridin-3-yDpiperazin- L-yDmethyl)-9-
methylpyrazolof 1, 5-ajquinoxalin-4(SH)-one;
7-{{(4-(2-methyl-6-(methylcarbamoyDpyridin-3-yl}piperazin- 1-ylymethyl}-6-fluoro-2-
chloropyrazolo{1,5-ajquinoxalin-4{5H}-one;
T-({4-(2-methyl-6-(methylearbamoyDpyridin-3-ylpiperazin- 1-yhmethyDturo{2,3-
clguinolin-4{§H)-one;
T-{{4-(Z-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin- L-vDimethy - L-methyl-1,5-
dihydro-4H-pyrazolo[4,3-cjquinolin-4-one;
T-{{4-{2-methyl-6-{methylcarbamoyDpyridin-3-yl)piperazin- - ylmethyi)-1,5-dihydro-4H-
pyrazolo{4,3-clquinolin-4-onc;
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin- 1-yDwmethyl)-9-fluoro-
furo|2,3-clquinolin-4(SH)-one;
T-({4-2-fluoro-6-(methyicarbamoypyridin-3-vl}piperazin-1-yDmethyl)-9-fluoro-
furo[2,3-clquinolin-4(5H}-one;
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin- 1-vDmethyl)-6-fluoro-2-
methylpyrazolof1,5-ajgninoxalin-4(5H)-one;
7-((4-(2-fluoro-6-(ethylcarbamoylpyridin-3-yDpiperazin-1-yUmethy-6-
fluoropyrazolof 1,5-ajquinoxalin-4{5H-one;
7-{{4-{2-tlnoro-0-{cyclopropylcarbamoylipyridin-3-yipiperazin-1-yhmethyl}-6-
fluoropyrazolo} 1,3-ajquinoxatin-4{3H}-one;
7-{{4-(2-fluoro-O-{methylcarbamoyDpyridin-3-yljpiperazin- 1 -yDmethyl)-6-fluore-2-
chloropyrazolo{1l,5-ajguinoxalin-4{SH-one;
7-{{4-(2-methyl-4-(methylcarbamoylphenylipiperazin-1-yhmethyl-9-fluoropyrazolof 1,5-
ajguinoxalin-4{5SH}-one;
7-({4-{2-methyl-6-(methylcarbamoylpyridin-3-yl}piperazin- 1-ylymethyl}-9-
fluorothieno{2,3-clquinolin-4(SH)-one;
7-((4-2-fluoro-6-(methylcarbamoyhpyridin-3-yDpiperazin- 1 -yhmethyD-6-fluore-2-
methylpyrazolof1,5-ajgoinoxalin-4{SH)-one;
T-{{4-(Z-methyl-6-carboxypyridin-3-yhpiperazin-1-yhmethy!3-9-fluoropyrazelof 1,5-
ajquinoxalin-4(5H}-one;
7-{{4-(2-methyl-6-(N-(hydroxymethylycarbamoylpyridin-3-yDpiperazin-1-yymethyi)-9-
fluoropyrazolol L, 5-ajquinoxalin-4(5H}-one;
8-({4-(2-methyl-6-(methylcarbamoyhipyridin-3-ylpiperazin- I-yDmethyDpyrazolo] 1,5-

clquinazolin-S{6H)-one;
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8-({4-(2-chloro-6-(methylcarbamoylpyridin-3-yDpiperazin-1-yDmethyD- 10-
fluoroimidarzol1,2-clguinazolin-5(6H}-one;
8-({4-(2-fluoro-6-(methylcarbamoylipyridin-3-ylipiperazin-1-yhmethyl)- 10-
fluoroinvidazol1,2-clquinazolin-3{6H}-one;
T-({4-(2-methyl-6-(methylearbamoyDpyridin-3-ylpiperazin- 1-yhmethyDturo{3,2-
clguinolin-4{§H)-one;
T-{{4-(Z-methyl-6-{(methylcarbamoyDpyridin-3-yDpiperazin- I-vlimethyDthiazolof4,5-
clquinolin-4{5H}-one;
7-{{4-(2-fluoro-O-{methylcarbamoyl)pyridin-3-yijpiperazin- I -yhmethyl)-2-
chloropyrazolo{l.5-ajguinoxalin-4{5H)-one;
T-({4-(2-methyl-6-(imethyicarbamoyDpyridin-3-yipiperazin- L -yDmethyl)-3-
fluoropyrazolo 1, 5-ajquinoxalin-4(5H)-one;
T-{{4-(2-fluore-6-{methylcarbamoy Dpyridin-3-yl}piperazin-1-y Dmethyl}-2,3-
dimethylpyrazolof1,5-alquinoxalin-4(5H}-one;
T-({4-(2-fluoro-6-(methylcarbamoylpyridin-3-ylpiperazin-1-yymethyl)-3-chlore-2-
methylpyrazolof1,5-ajgninoxalin-4(5H)-one;
7-((4-Z-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin- 1-yDimethyD-3-chloro-9-
fluoropyrazolof 1,5-ajquinoxalin-4{5H-one;
T-{{4-{2-methyl-6-{methylcarbamoyDpyridin-3-yl)piperazin- I-vlimethy -6+
fluoropyrrolof1,2-ajquinoxalin-4(SH}-one;
7-{{4-{2-methyl-6-(methylcarbamoyDpyridin-3-ylpiperazin- I-yDimethyl)-6-
methylpyrazolof L, 5-ajquinoxalin-4{SH}-one;
7-({4-{2-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin- 1-yDmethyl)-6-
chloropyrazolo{1,5-ajquinoxalin-4{5H}-one;
8-({4-(2-methyl-6-(methyvlcarbamoylpyridin-3-yl}piperazin-1-yimethyl}- 10-
fluoropyrrolof 1,2-ciquinazolin-5(6H)-one;
8-({(4-(2-fhuoro-6-(methylcarbamoylpyridin-3-yhpiperazin- L-ymethyD-10-
fluoropyrrolof L, 2-cjquinazolin-S{(6H)-one;
T-{{4-(2-fluore-6-{methylcarbamoyDpyridin-3-yDpiperazin-1-yimethy Dh-6-
methyipyrazolof1,5-ajguinoxalin-4{5H)-one;
7-{{4-(2-fluoro-6-{methylcarbamoylipyridin-3-yijpiperazin- 1 -yDmethyl)-6-
chloropyrazolo{l,5-ajguinoxalin-4{SH-one;
7-({4-(2-methyl-6-{cyclopropylcarbamoylpyridin-3-yhpiperazin- L-yhmethy)-6-

fluoropyrazolol 1, 5-ajquinoxalin-4(5H)-one;
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6-fluoro-7-({(4-(2-fluoro-0-((methyl-d3)carbamoyDpyridin-3-vlpiperazin-1 -
yhmethybipyrazolof 1, 5-ajguinoxalin-4(5H)-one;
&-fluoro-7-{{(4-(2-methyl-6-({methyl-d3)carbamoylpyridin-3-yipiperazin-1-
yhmethylipyrazolof1.5-algninoxalin-4(§H)-one;
&-fluoro-7-{ (4—(2—ﬂuor0—6— {{methyi-d3)carbamoyDpyridin-3-yDpiperazin-1-
yhmethyDluro{2,3-clguinolin-4(SH)-one;
&-floore-7-({4-(2-methyl-6-({methy-d3)carbamoyDpyridin-3-yDpiperazin- 1-
yimethyhfuro{2.3-clguinolin-4{5H)-one;
6-fluore-7-({4-(2-methyl-6-({methyi-d3)carbamoyDpyridin-3-ylpiperazin- 1-yDmethyi)}-2-
chloropyrazolo[l,5-ajguinoxalin-4(5H)-one;
O-fluoro-T-({(4-2-fluoro-6-({methyl-d3)carbamoyDpyridin-3-vlpiperazin- 1 -
yhmethybpyrazolof 1,5-a]quinoxalin-4(SH}-one;
6-fhioro-7-({(4-(2-fluoro-0-{{methyl-d3)carbamoylipyridin-3-yl}piperazin- I -yDmethyl}-2-
chloropyrazolo{1,5-ajquinoxalin-4{5H}-one;
7-{{4-(2-methyl-6-(methylcarbamoyDpyridin-3-yDpiperazin-1-ylmethyl)-6-fluoro-
furo[2.3-clquinolin-4(5H}-one;
T-{{4-Z-muethyl-6-(cthylcarbamoyDpyndin-3-yDpiperazin-1-yDmethy D-6-
fluoropyrazolof1,5-ajquinoxalin-4(SH-one
7-{{4-{2-fluoro-O-{methylcarbamoyl)pyridin-3-yijpiperazin- 1 -yDhmethyvl)-6-
fluoropyrrolof1,2-ajguinoxalin-4{5H)-one;
7-{{4-(2-methyl-6- {mcthvhdibdmovhpvndm -ylypiperarin- I-yDimethyl}-2-methyl-2,5-
dihydro-4H-pyrazolofd,3-clquinolin-4-oune;
7-({4-{2-methyl-6-(methylcarbamoylpyridin-3-ylpiperazin- 1 -yDmethyl}-3-chloro-2-
methylpyrazolof1.5-ajguinoxalin-4{5H}-one;
7-({4-{2-methyl-6-(methylcarbamoylpyridin-3-ylpiperazin- 1 -yl ymethyl}-3,9-
difluoropyrazolo{1,5-ajquinoxalin-4(SH)-one;
7-({4-2-Thoro-6-(methylcarbamoylpyridin-3-yDpiperazin- L-yDmethyD-6-fluore-
furo[2‘3—cZEquinoli)’\«i{SH}-une;
4-(2-fluoro-O-(methylcarbamoylpyridin-3-yDpiperazin-1-yDmethyvi)-7-
fluoro pyrroi@ [1.2-cjquinazolin-5{6H}-one;
or stereoisomers, tautomers, N-oxides, hydrates, isotope-substituted derivatives, solvates or
pharmaceutically acceptable salts thereof, or prodrugs thereof, or mixtures theveof,
12. Use of the compounnd of any ove of clairas 1-11, or sterecisomers, tautomers, N-oxides,
bydrates, isotope-sabstituted derivatives, solvates or pharmaceutically acceptable salts thereof,

or prodrugs thereof, or mixtures thereof in the manufacture of a medicament for reatment or
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prevention of a disease or condifion responsive to the inhibition of PARP activity; preferably, the
disease or condition is cancer.

13. The use of claim 12, wherein:

the cancer is selected from liver cancer, melanoma, Hodgkin's discase, non-Hodgkin's
Iymphomas, acute lymphocytic leukemia, chronic lymphocytic leukemia, roultiple myeloma,
neuroblastoma, breast cancer, ovarian cancer, loug cancer (such as small cell long cancer), Wilms'
tamor, cervical cancer, testicular cancer, soft-tissue sarcoma, primary macroglobulinemia,
bladder cancer, chronic myeloid leukemia, primary brain cancer, malignant melanoma, gastric
cancer, colon cancer, malignant pancreatic islet tumor, malignant carcinoid cancer,
chortocarcinoma, mycosis fungoide, head and neck cancer, osteogenic sarcoma, pancreatic
cancer, acole myeloid leukemia, hatry cell lenkemia, rhabdomyoesarcoma, Kaposi's sarcoma,
wrogenital tumors, thyroid cancer, esophageal cancer, malignant hypercalcemia, cervical
hyperplasia, renal cell carcinoma, endometrial cancer, polycythemia vera, idiopathic
thrombocythemia, adrenocortical carcinoma, skin cancer, or prostatic cancer; and/or

the medicament forther comprises at least one known anticancer drug or a pharmaceuntically
acceptable salt thereof; preferably, the anticancer drug is selected from a group consisting of a
group counsisting of: busulfan, welphalan, chlorambucil, cyclophosphamide, ifosfamide,
temozolomide, bendamustine, cis-platin, mitomycin C, bleomycin, carboplatin, camptothecin,
irinotecan, topotecan, doxorubicin, epirubicin, aclarubicin, mitoxantrone, methylhydroxy
cllipticine, etoposide, S-azacytidine, gemceitabine, S-fluorouracil, capecitabine, methotrexate, S-
fluoro-2'-deoxy-uridine, fludarabine, nelarabine, ara-C, pralatrexate, pemetrexed, hydroxyurea,
thioguanine, colchiciue, vinblastine, vincristine, vinorelbine, paclitaxel, ixabepiloue, cabaritaxel,
docetaxel, mAb, panitumumab, pecitumumab, nivoluomab, pembrolizomab, ramuciramab,
bevacizumab, pertuznmab, trastuzumab, cetuximab, obinutuzumab, ofatumumab, rituximab,
alemtuzumab, ibritumomab, tositumomab, brentuximab, daratumumab, elotuzumab, T-DMI,
Ofatumumab, Dinutuximab, Blinatumomab, ipilimumab, avastin, herceptin, mabthera, T-DMI,
Trastuznmab Deruxiecan, Trastuzumab Hmtansine, Datopotamab Deruxtecan, Gemtuzomab
Ozogamicin, Brentuximab Vedotin, lootuzumab Ozogamicin, Saciluzomab  govitecan,
Enfortimmab Vedotin, Belantamab Mafodotin, imatinib, gefitinib, erlotimb, osimertinib, afatinib,
ceritinib, alectinib, crizotinib, erlotinib, lafenib, sorafenib, regorafenib, vemurafenib, dabrafenib,
aflibercept, sunitinib, nilotinib, dasatinib, bosutinib, ponatinib, ibrotinib, cabozantinib, lenvatinib,
vandetanib, trametinib, cobimetinib, axitinib, temsirolmus, idelalisib, pazopanib, Torisel,
everohimus, tamoxifen, letrozele, fulvestrant, miloguazone, octreofide, retinoic acid, arsenic,

zoledronic acid, bortezomib, carfilzomub, Ixazomib, vismeodegib, sonidegib, denosumab,
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thalidomide, lenalidomide, Venpetoclax, Aldeslenkin {ecombinant human interleukin-2),
sipueucel-T (prostate cancer therapeutic vaccine); and/or

the medicament is used in combination with radiotherapy.

14. A pharmaceutical composition comprising the compound of any one of claims 1-11, or
stereoisomers, tastomers, N-oxides, hydrates, isotope-substitnted derivatives, solvates or
pharmacentically acceptable salts thereof, or prodrogs thereof or mixtures thercof and a
pharmaceutically acceptable carvier.

15. The pharmaceutical composition of claim 14, wherein the composition further inciudes
at least one known anticancer drug or pharmaceutically acceptable salts thereof: preferably. the
at least one known anticancer drug is selected from a group consisting of the group consisting of:
bosulfan, melphalan, chlorambucil, cyclophosphamide, ifosfamide, temozolomide,
bendamustine, cis-platin, mitomycin , bleomycin, carboplatin, camptothecin, irinotecan,
topotecan, doxorpbicin, epirubicin, aclarabicin, mitoxanirone, methylhydroxy ellipticine,
ctoposide, S-azacytidine, gemcitabine, 3-fluorouracil, capecitabine, methotrexate, 5-fluoro-2'-
deoxy-uridine, fludarabine, nelarabine, ara-C, pralatrexate, pemetrexed, hydroxyurea,
thioguanine, c¢olchicine, vinblastine, vincristine, vinorelbine, paclitaxel, ixabepilone, cabazitaxcl,
docetaxel, mAb, panitumomab, necitumumab, oivoluomab, pembrolizomab, ramucitumab,
bevacizumab, pertuzumab, trastizumab, cetuximab, obinntuzumab, ofatumumab, ritoximab,
alemtuzumab, ibritumomab, tositumomab, brentuximab, daratumumab, elotuzumab, T-DM]1,
Ofatumurmab, Dinntuximab, Blinatomomab, ipilimumab, avastin, herceptin, mabthera, imatinib,
gefitinib, crlotinib, ostinib, afatinib, ceritinib, alectinib, crizotintb, erlotinib, lapatinib, solutinib
laferb, regorafenib, vemurafenib, dabrafenib, aflibercept, sunitinib, nilotinib, dasatinib,
bosutinib, pratinib, brutinib, cabozantinib, lenvatinib, vandetanib, frametinib, cabitinib, axitinib,
temsirolimus,  idelalisib, pazopanib, everclimus, tamoxifen, letrozole, fulvestrant,
mitoguanhydrazone, octreotide, retinoic acid, arsenic, zoledronic acid, bortezomib, carfilzomib,
Ixazomib, vismodegib, sonidegib, denosumab, thalidomide, lenalidomide, Venctoclax,
Aldesleukin  Gecombinant human interlenkin-2), sipucucel-T (prostaie cancer therapeufic

vaceine).
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