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BCL-2 INHIBITORS 

Cross-Reference to Related Applications 

[0001] This application claims priority to, and the benefit of, U.S. Provisional Patent 

Application Serial No. 63/294,646 filed December 29, 2021 entitled "BCL-2 INHIBITORS" 

and U.S. Provisional Patent Application Serial No. 63/415,203 filed October 11, 2022 entitled 

"BCL-2 INHIBITORS," the disclosures of which are incorporated herein by reference in their 

entireties for all purposes.  

Field of Invention 

[0002] The present invention is directed to inhibitors of B-cell lymphoma 2 (BCL-2) 

proteins. The inhibitors described herein can be useful in the treatment of diseases or disorders 

associated with BCL-2. In particular, the invention is concerned with compounds and 

pharmaceutical compositions inhibiting BCL-2, methods of treating diseases or disorders 

associated with BCL-2, and methods of synthesizing these compounds.  

Background of the Invention 

[0003] Apoposis,or progranmed cell death, is a ph'siological process that is crucial for 

embryonic development and maintenance of tissue homeostasIs (U.S. Patent No. 9,120,79 ) 

[0004] Deregulatioof apoptossis involved in certain pathologies. Increased apoptosis is 

associatedwith neurodegenrve diseases such as Parkinson's disease, Azheiner's disease 

and ischa Id. Conversely , deficits in the iplementation of apoptosis playa significant 

role in the development of cancers and then chemoresistance, in auto-immune diseases, 

inflamatory diseases and viral infections. According, absence ofapopto0sis one of the 

phenotypic signaturesof cancer (Hanahan,D. etal- Cell, 2000, 100, 57-70.) 

[0005] The BL-2 family of proteins plays a iaior role Uinuo genesis (WO 

2018/102,766). BCL-2 proteins are haracterizedbased on thepresence of'Bcl-2 homology 

(B1) domains The ant- apoptotic proteins contain all ic BI1-4 doainus; the pro-apoptotic 

proteins contain eiher the B-3 domain only or multple BH domains. The BH3 domai is 

necessary in execuing the pro apoptotic function ofthese proteins. In anti-apotoic proteins, 

the BI3 domain remains hidden or buried inside other B domainsand hence theyelusively 

function as prtetors of cell svival. The BCL-2 proteins use B domainsi'eract with 

each other.The anti-apoptotic BCL-2 proteinsinteractwith pro-apoptoticnembers adinhibit 

their function to maintain cellular homeostasis. It is the shift in balance between anti-apoptotic 

and pro-apoptotic BCL-2 proteins that may decide the fate of cancer cells.
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[00061 Cancer therapeutics targetM the BCL-2 family mainly have focused on 

neutraing one or moreanti-apototic members b inhibiting their function using srma'l 

molecule inhibitors or by suppressing their expressionutiliznganti-sense ogonucleoides 

(WO 2018/102,766). The concept was to inhibit the anti-apoptotic Bel-2 members' function 

andtus allowing pro-apoptotic membersto iduce cell death in cancer cells. Id. However, 

cancercells treated with Be-2 inhibitors were fouid to upregulate other anti-apopttic BCL-2 

or non-BCL-2 family proteins involved in cell survival, resulting in therapeutic resistance.  

[0007] There is a need rtherapeutic agents that can induce cell death in tumorsorcancers 

wit increased expression of Bc-2. This inventions intended to fil this unmet needs 

associated with currentBCL-2 inhibitiontherapy.  

Summary of the Invention 

[0008] A first aspect of the invention relates to compounds of Formula (I): 

R1 

R~a R R3 

/ R2 NI4) |/ 
N ~~~ 

0 R5 

7 N 

(R6)Y 

(I), 

or a pharmaceutically acceptable salt, stereoisomer, solvate, prodrug, or tautomer 

thereof, wherein: 

R' is selected from halogen, -OH, -CN, and -CONH2 ; 

R" is H; 

or R' and Rl, together with the atom to which they are attached, come together to 

form a 3- to 10-membered heteroaryl ring further comprising 1, 2, or 3 heteroatoms selected 

from N, 0, and S; 

R2 and R 3 are each independently selected from Ci-C6 alkyl; 

or R and R3, together with the atom to which they are attached, come together to 

form a 3- to 10-membered heterocyclyl ring further comprising 1, 2, or 3 heteroatoms 

selected from N, 0, and S; 
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each R4 is independently selected from halogen, -OH, -CN, -NO 2 , -COOH, -CH2CN, 

CH 2N(R) 2 , CI-C 6 alkyl, CI-C6 alkoxy, C1 -C6 halogenalkyl, C-C6 halogenalkoxy, -O-(C2 -C6 

alkenyl), -O-(C 2 -C 6 alkynyl), C2 -C 6 alkenyl, C2-C 6 alkynyl, -OH, -OP(O)(OH) 2, -OC(O)(CI

C 6 alkyl), -C(O)(C1-C 6 alkyl), -OC(O)O(C1-C 6 alkyl), -NH2, -NH(C 1-C 6 alkyl), -N(C1 -C6 

alkyl)2, -NHC(O)(C 1-C 6 alkyl), -C(O)NH 2, -C(O)NH(C1-C 6 alkyl), -S(O) 2 (C 1-C 6 alkyl),

S(O)NH(CI-C 6 alkyl), and S(O)N(Ci-C 6 alkyl) 2 ; 

s NR N RO,, 
Ris selected from m) ,R, and ' 9; 

each R6 is independently selected from halogen, -OH, -CN, -COOH, -CH 2CN,

CH2 N(R) 2 , Ci-C 6 alkyl, C1-C 6 alkoxy, CI-C6 halogenalkyl, C1 -C6 halogenalkoxy, -O-(C2 -C6 ) 

alkenyl, -O-(C 2 -C 6) alkynyl, C2 -C 6 alkenyl, C2 -C6 alkynyl, -OH, -OP(O)(OH)2, -OC(O)(C-C6 ) 

alkyl, -C(O)(Ci-C 6 )alkyl, -OC(O)O(C 1-C) alkyl, -NH2, -NH(C1 -C6 alkyl), -N(C1 -C6 alkyl)2, 

NHC(O)(CI-C6) alkyl, -C(O)NH(C 1-C6) alkyl, -S(O) 2 (CI-C6) alkyl, -S(O)NH(CI-C6) alkyl, and 

S(O)N(CI-C 6 alkvl)2; 

each R 7 is independently selected from H, C1.6 alkyl, C2 .6 alkenyl, C2-6 alkynyl, aryl; 

wherein alkyl or aryl is optionally substituted with one or more substituents 

independently selected from halogen, -OH, -CN, -COOH, -CH2 CN. -CHN(R)2, Cl-C6 alkyl, 

C1-C 6 alkoxy, C1 -C6 halogenalkyl, C1 -C6 halogenalkoxy, -O-(C2-C) alkenyl, -O-(C2-C) 

alkynyl, C 2 -C 6 alkenyl, C2 -C 6 alkynyl, -OH, -OP(O)(OH) 2, -OC(O)(C1-C6) alkyl, -C(O)(C1

C6)alkyl, -OC(O)O(C 1-C) alkyl, -NH2, -NH(C-C6 alkyl), -N(C-C alkyl)2, -NHC(O)(C-C6 ) 

alkyl, -C(O)NH(C1-C 6) alkyl, -S(O)2(Ci-C 6) alkyl, -S(O)NH(Ci-C 6) alkyl, and S(O)N(C1-C 

alkyl)2; 

or two RI together with the nitrogen atom to which they are bound and any intervening 

atoms, form a heterocycle optionally substituted with one or more substituents independently 

selected from halogen, -OH, -CN, -COOH, -CH 2CN, -CH2 N(R) 2 , Ci-C6 alkyl, C-C6 alkoxy, 

C 1-C 6 halogenalkyl, C1-C 6 halogenalkoxy, -O-(C2-C) alkenyl, -O-(C2 -C6) alkynyl, C2 -C 

alkenyl, C2 -C 6 alkynyl, -OH, -OP(O)(OH)2, -OC(O)(CI-C) alkyl, -C(O)(C 1 -C) alkyl, 

OC(O)O(C1-C) alkyl, -NH, -NH(Ci-C 6 alkyl), -N(Ci-C 6 alkyl)2, -NHC(O)(Ci-C) alkyl, 

C(O)NH(C 1-C) alkyl, -S(O) 2(C1-C) alkyl, -S(O)NH(C 1-C6) alkyl, and S(O)N(C1-C 6 alkyl)2; 

R' is selected from H, C1.6 alkyl, C 3.8 cycloalkyl, aryl, C1 6 halogenalkyl; 

R9 is selected from C-6 alkyl, C2-6 alkenyl, C2 -6 alkynyl, -(CH2 )1-60R. C3-8 cycloalkyl, 

aryl, or heterocyclyl, wherein said alkyl, cycloalkyl, aryl or heterocyclyl are optionally 

3
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substituted with one or more substituents independently selected from halogen, -OH, -CN, 

COOH, -CH2 CN, C1 -C6 alkyl, C1 -C6 alkoxy, C1-C 6 halogenalkyl, C1 -C6 halogenalkoxy, -0

(C 2-C) alkenyl, -O-(C 2 -C) alkynyl, C2-C 6 alkenyl, C2 -C 6 alkynyl, -OH, -OP(O)(OH) 2 , 

OC(O)(CI-C6 ) alkyl, -C(O)(C 1 -C6 ) alkyl, -OC(O)O(CI-C 6 ) alkyl, -NH2 , -NH(C1 -C6 

alkyl), -N(CI-C6 alkyl)2, -NHC(O)(CI-C6) alkyl, -C(O)NH(C1 -C6) alkyl, -S(O) 2 (C1 -C6 ) alkyl, 

-S(O)NH(C 1-C) alkyl, and S(O)N(Ci-C 6 alkyl) 2 ; 

wherein, 

x is an integer selected from 0, 1, 2, 3; 

y is an integer selected from 0, 1, 2. 3; 

in is an integer selected from 0, 1, and 2; 

each n is an integer independently selected from 1, 2, 3; 

aryl is cyclic, aromatic hydrocarbon groups that have 1 to 3 aromatic rings; 

heterocycle is saturated or partially unsaturated 3-10 membered monocyclic, 7-12 

membered bicyclic (fused, bridged, or spiro rings), or 11-14 membered tricyclic ring system 

(fused, bridged, or spiro rings) having one or more heteroatoms selected from 0, N, S, P, Se, 

and B.  

[0009] Another aspect of the invention is directed to phannaceutical compositions 

comprising a compound of Formula (I), or a pharmaceutically acceptable salt, hydrate, solvate, 

prodrug, stereoisomer, or tautomer thereof and a pharmaceutically acceptable carrier. The 

pharmaceutical acceptable carrier may further include an excipient, diluent, or surfactant.  

[00101 Another aspect of the invention relates to a method of treating a disease or disorder 

associated with modulation of BCL-2 proteins, such as Isoform 1 and Isoform 2. The method 

comprises administering to a patient in need of a treatment for diseases or disorders associated 

with modulation of BCL-2 proteins an effective amount of a compound of Formula (1), or a 

pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, tautomer, or 

pharmaceutical composition thereof.  

[00111 Another aspect of the invention is directed to a method of inhibiting BCL-2 proteins 

including, but not limited to Isoform I and Isoform 2. The method involves administering to 

a patient in need thereof an effective amount of a compound of Formula (I), or a 

pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, tautomer, or 

pharmaceutical composition thereof.  

[0012] Another aspect of the invention is directed to a method of treating or preventing a 

disease or disorder disclosed herein in a subject in need thereof. The method involves 
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administering to a patient in need thereof an effective amount of a compound of Formula (I) 

or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, tautomer, or 

pharmaceutical composition thereof.  

[0013] Another aspect of the present invention relates to compounds of Formula (I), and 

phannaceutically acceptable salts, hydrates, solvates, prodrugs, stereoisomers, tautomers, or 

phannaceutical compositions thereof, for use in the manufacture of a medicament for inhibiting 

BCL-2 proteins, such as Isoformi and Isoform 2.  

[00141 Another aspect of the present invention relates to compounds of Formula (I), and 

pharmaceutically acceptable salts, hydrates, solvates, prodrugs, stereoisomers, tautomers, or 

pharmaceutical compositions thereof, for use in the manufacture of a medicament for treating 

or preventing a disease or disorder disclosed herein.  

[0015] Another aspect of the present invention relates to the use of a compound of Formula 

(I), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, tautoner, or 

pharmaceutical composition thereof, in the treatment of a disease associated with inhibiting 

BCL-2 proteins, such as Isoform I and Isoform 2.  

[00161 Another aspect of the present invention relates to the use of a compound of Formula 

(I), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, tautomer, or 

pharmaceutical composition thereof, in the treatment of a disease or disorder disclosed herein.  

[0017] The present invention further provides methods of treating a disease or disorder 

associated with modulation of BCL-2 proteins including, cancer and metastasis, comprising 

administering to a patient suffering from at least one of said diseases or disorders a compound 

of Formula (I), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, 

tautomer, or pharmaceutical composition thereof.  

[0018] The present invention provides inhibitors of BCL-2 proteins that are therapeutic 

agents in the treatment of diseases such as cancer and metastasis.  

[0019] The present invention further provides compounds and compositions with an 

improved efficacy and safety profile relative to known BCL-2 protein inhibitors. The present 

disclosure also provides agents with novel mechanisms of action toward BCL-2 protein in the 

treatment of various types of diseases including cancer and metastasis.  

[00201 In some aspects, the present disclosure provides a compound obtainable by, or 

obtained by, a method for preparing compounds described herein (e.g., a method comprising 

one or more steps described in General Procedures).  

5
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[00211 In some aspects, the present disclosure provides an intermediate as described herein, 

being suitable for use in a method for preparing a compound as described herein (e.g., the 

intermediate is selected from the intennediates described in Preparations 1-168).  

[0022] In some aspects, the present disclosure provides a method of preparing a compound 

of the present disclosure.  

[0023] In some aspects, the present disclosure provides a method of preparing a compound, 

comprising one or more steps described herein.  

[00241 Unless otherwise defined, all technical and scientific terms used herein have the 

same meaning as commonly understood by one of ordinary skill in the art to which this 

disclosure belongs. In the specification, the singular forms also include the plural unless the 

context clearly dictates otherwise. Although methods and materials similar or equivalent to 

those described herein can be used in the practice or testing of the present disclosure, suitable 

methods and materials are described below. All publications, patent applications, patents and 

other references mentioned herein are incorporated by reference. The references cited herein 

are not admitted to be prior art to the claimed invention. In the case of conflict, the present 

specification, including definitions, will control. In addition, the materials, methods and 

examples are illustrative only and are not intended to be limiting. In the case of conflict 

between the chemical structures and names of the compounds disclosed herein, the chemical 

structures will control.  

[00251 Other features and advantages of the disclosure will be apparent from the following 

detailed description and claims 

Detailed Description of the Invention 

[00261 The present disclosure relates to compounds and compositions that are capable of 

inhibiting the activity BCL-2 proteins including, but not limited to Isoform I and Isoform2.  

The disclosure features methods of treating, preventing or ameliorating a disease or disorder in 

which BCL-2 plays a role by administering to a patient in need thereof a therapeutically 

effective amount of a compound of Formula (I), or a pharmaceutically acceptable salt, hydrate, 

solvate, prodrug, stereoisomer, or tautomer thereof. The methods of the present invention can 

be used in the treatment of a variety of BCL-2 mediated diseases and disorders by inhibiting 

the activity of BCL-2 proteins. Inhibition of BCL-2 can be an effective approach to the 

treatment, prevention, or amelioration of diseases including, but not limited to, cancer and 

metastasis. Decreasing BCL-2 activity can suppress cancer mutagenesis, dampen tumor 

6
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evolution, and/or decrease the probability of adverse outcomes, such as drug resistance and/or 

metastases.  

[0027] In a first aspect of the invention, the compounds of Formula (I) are described: 

R/ 

Rla R2 R3 

R2I R4), 

N' 

(RU YK.  

(I), 

and pharmaceutically acceptable salts, hydrates, solvates, prodrugs, stereoisomers, and 

tautomers thereof, wherein R', R2, R3 ,R,RR,xandyaredescribedherein.  

[00281 It is understood that, for a compound of Formula (I), R', R R3, R 4, R, RR, x and y 

can each be, where applicable, selected from the groups described herein, and any group 

described herein for any of RR 2, RR, R4, R', R', x and y can be combined,whereapplicable, 

with any group described herein for one or more of the remainder of R , R2, R, R4, R5, R", x 

and y.  

[0029] The details of the invention are set forth in the accompanying description below.  

Although methods and materials similar or equivalent to those described herein can be used in 

the practice or testing of the present invention, illustrative methods and materials are now 

described. Other features, objects, and advantages of the invention will be apparent from the 

description and from the claims. In the specification and the appended claims, the singular 

fonns also include the plural unless the context clearly dictates otherwise. Unless defined 

otherwise, all technical and scientific terms used herein have the same meaning as commonly 

understood by one of ordinary skill in the art to which this invention belongs. All patents and 

publications cited in this specification are incorporated herein by reference in their entireties.  

Definitions 

[00301 The articles "a" and "an" are used in this disclosure to refer to one or more than one 

(i.e., to at least one) of the grammatical object of the article. By way of example, "an element" 

means one element or more than one element.  

7
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[00311 The term "and/or" is used in this disclosure to mean either "and" or "or" unless 

indicated otherwise.  

[0032] The term "optionally substituted" is understood to mean that a given chemical 

moiety (e.g., an alkyl group) can (but is not required to) be bonded other substituents (e.g., 

heteroatoms). For instance, an alkyl group that is optionally substituted can be a fully saturated 

alkyl chain (i.e., a pure hydrocarbon). Alternatively, the same optionally substituted alkyl 

group can have substituents different from hydrogen. For instance, it can, at any point along 

the chain be bounded to a halogen atom, a hydroxyl group, or any other substituent described 

herein. Thus the term "optionally substituted" means that a given chemical moiety has the 

potential to contain other functional groups, but does not necessarily have any further 

functional groups. Suitable substituents used in the optional substitution of the described 

groups include, without limitation, halogen, oxo, -OH, -CN, -COOH, -CH 2CN, -O-(C1 -C6 ) 

alkyl, (CI-C6 ) alkyl, (C1-C6 ) alkoxy, (C1 -C6 ) haloalkyl, (C1-C6)haloalkoxy, -O-(C 2-C) alkenyl, 

-O-(C 2-C) alkynyl, (C2-C) alkenyl, (C2-C6) alkynyl, -OH, -OP(O)(OH) 2, -OC(O)(C-C) 

alkyl, -C(O)(C1-C6) alkyl, -OC(O)O(C1-C6) alkyl, -NH2, -NH((C1-C6) alkyl), -N((C1-C6) 

alkyl) 2, -NHC(O)(C 1-C 6) alkyl, -C(O)NH(C 1 -C6) alkyl, -S(O)(C-C 6) alkyl, -S(O)NH(C-C 6 ) 

alkyl, and S(O)N((Ci-C 6) alkyl)2. The substituents can themselves be optionally substituted.  

"Optionally substituted" as used herein also refers to substituted or unsubstituted whose 

meaning is described below.  

[00331 As used herein, the term "substituted" means that the specified group or moiety 

bears one or more suitable substituents wherein the substituents may connect to the specified 

group or moiety at one or more positions. For example, an aryl substituted with a cycloalkyl 

may indicate that the cycloalkyl connects to one atom of the aryl with a bond or by fusing with 

the aryl and sharing two or more common atoms.  

[0034] As used herein, the term "unsubstituted" means that the specified group bears no 

substituents.  

[00351 Unless otherwise specifically defined, the term "aryl" refers to cyclic, aromatic 

hydrocarbon groups that have I to 3 aromatic rings, including monocyclic or bicyclic groups 

such as phenyl, biphenyl, or naphthyl. Where containing two aromatic rings (bicyclic, etc.), 

the aromatic rings of the aryl group may be joined at a single point (e.g., biphenyl), or fused 

(e.g., naphthyl). The aryl group may be optionally substituted by one or more substituents, e.g., 

I to 5 substituents, at any point of attachment. Exemplary substituents include, but are not 

limited to, -H, -halogen, -O-(C1-C) alkyl, (C1 -C) alkyl, -O-(C2-C) alkenyl, -O-(C2 -C6 ) 

8
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alkynyl, (C 2 -C 6) alkenyl, (C 2 -C6 ) alkynyl, -OH, -OP(O)(OH) 2, -OC(O)(C1 -C6) alkyl, -C(O)(CI

C-) alkyl, -OC(O)O(C1-C) alkyl. -NH2, NH((C1 -C) alkyl), N((C1 -C) alkyl)2, -S(O) 2-(C1 -C6 ) 

alkyl, -S(O)NH(C1-C) alkyl, and -S(O)N((C 1-C) alkyl)2 . The substituents can themselves be 

optionally substituted. Furthermore, when containing two fused rings, the aryl groups herein 

defined may have a saturated or partially unsaturated ring fused with a fully unsaturated 

aromatic ring. Exemplary ring systems of these aryl groups include, but are not limited to, 

phenyl, biphenyl, naphthyl, anthracenyl, phenalenyl, phenanthrenyl, indanyl, indenyl, 

tetrahydronaphthalenyl, tetrahydrobenzoannulenyl, and the like.  

[00361 Unless otherwise specifically defined, "heteroaryl" means a monovalent 

monocyclic or polycyclic aromatic radical of 5 to 24 ring atoms, containing one or more ring 

heteroatoms selected from N, O S, P, Se, or B, the remaining ring atoms being C. Heteroaryl 

as herein defined also means a bicyclic heteroaromatic group wherein the heteroatom is 

selected from N, 0 S, P, Se, or B. Heteroaryl as herein defined also means a tricyclic 

heteroaromatic group containing one or more ring heteroatoms selected from N, 0, S, P, Se, or 

B. The aromatic radical is optionally substituted independently with one or more substituents 

described herein. Examples include, but are not limited to, furyl, thienyl, pyrrolyl, pyridyl, 

pyrazolyl, pyrimidinyl, imidazolyl, isoxazolyl, oxazolyl, oxadiazolyl, pyrazinyl, indolyl, 

thiophen-2-yl, quinolinyl, benzopyranyl, isothiazolyl, thiazolyl, thiadiazole, indazole, 

benzimidazolyl, thieno[3,2-b]thiophene, triazolyl, triazinyl, imidazo[I,2-b]pyrazolyl, furo[2,3

c]pyridinyl, imidazo[1,2-a]pyridinyl, indazolyl, pyrrolo[2,3-c]pyridinyl, pyrrolo[3,2

c]pyridinyl, pyrazolo[3,4-c]pyridinyl, thieno[3,2-c]pyridinyl, thieno[2,3-c]pyridinyl, 

thieno[2,3-b]pyridinyl, benzothiazolyl, indolyl, indolinyl, indolinonyl, 

dihydrobenzothiophenyl, dihydrobenzofuranyl, benzofuran, chromanyl, thiochromanyl, 

tetrahydroquinolinyl, dihydrobenzothiazine, quinolinyl, isoquinolinyl, 1,6-naphthyridinyl, 

benzo[de]isoquinolinyl, pyrido[4,3-b][1,6]naphthyridinyl, thieno[2,3-b]pyrazinyl, 

quinazolinyl, tetrazolo[1,5-a]pyridinyl, [1,2,4]triazolo[4,3-a]pyridinyl, isoindolyl, pyrrolo[2,3

b]pyridinyl, pyrrolo[3,4-b]pyridinyl, pyrrolo[3,2-b]pvridinyl, imidazo[5,4-b]pyridinyl, 

pyrrolo[1,2-a]pyrimidinyl, tetrahydro pyrrolo[1,2-a]pyrimidinyl, 3,4-dihydro-2H-12

pyrrolo[2,1-blpyrimidine, dibenzo[b,d] thiophene, pyridin-2-one, furo[3,2-c]pvridinyl, 

furo[2,3-c]pyridinyl, 1H-pyrido[3,4-b][1,4] thiazinyl, benzoxazolyl, benzisoxazolyl, furo[2,3

bipyridinyl, benzothiophenyl, 1,5-naphthyridinyl, furo[3,2-blpyridine, [1,2,4]triazolo[1,5

a]pyridinyl, benzo [1,2,3]triazolyl, imidazo[1,2-a]pyrimidinyl, [1,2,4]triazolo[4,3

bipyridazinyl, benzo[c][1,2,5]thiadiazolyl, benzo[c][1,2,5]oxadiazole, 1,3-dihydro-2H
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benzo[d]imidazol-2-one, 3,4-dihydro-2H-pyrazolo [1,5-b][1l,2]oxazinyl, 4,5,6,7

tetrahydropyrazolo[1,5-a]pyridinyl, thiazolo[5,4-dlthiazolyl, imidazo[2,1

b][1,3,4]thiadiazolyl, thieno[2,3-b]pyrrolyl, 3H-indolyl, and derivatives thereof. Furthermore, 

when containing two or more fused rings, the heteroaryl groups defined herein may have one 

or more saturated or partially unsaturated ring fused with a fully unsaturated aromatic ring, 

e.g., a 5-membered heteroaromatic ring containing I to 3 heteroatoms selected from N, 0, S, 

P, Se, or B, or a 6-membered heteroaromatic ring containing 1 to 3 nitrogens, wherein the 

saturated or partially unsaturated ring includes 0 to 4 heteroatoms selected from N, 0, S, P, Se, 

or B, and is optionally substituted with one or more oxo. In heteroaryl ring systems containing 

more than two fused rings, a saturated or partially unsaturated ring may further be fused with 

a saturated or partially unsaturated ring described herein. Exemplary ring systems of these 

heteroaryl groups include, for example, indolinyl, indolinonyl, dihydrobenzothiophenyl, 

dihydrobenzofuran, chromanyl thiochromanyl, tetrahydroquinolinyl, dihydrobenzothiazine, 

3,4-dihydro-1H-isoquinolinyl, 2,3-dihydrobenzofuranyl, benzofuranonyl, indolinyl, oxindolyl, 

indolyl, 1,6-dihydro-7H-pyrazolo[3,4-c]pyridin-7-onyl, 7,8-dihydro-6H-pyrido[3,2

b]pyrrolizinyl, 8H-pyrido[3,2-b]pyrrolizinyl, 1,5,6,7-tetrahvdrocyclopenta[b]pyrazolo[4,3

e]pyridinyl, 7,8-dihydro-6H-pyrido[3,2-b]pyrrolizine, pyrazolo[1,5-a]pyrimidin-7(4H)-only, 

3,4-dihydropyrazino[1,2-a]indol-1(2H)-onyl, or benzo[c][1,2]oxaborol-1(3H)-olyl.  

[0037] "Halogen" or "halo" refers to fluorine, chlorine, bromine, or iodine.  

[00381 "Alkyl" refers to a straight or branched chain saturated hydrocarbon containing I

12 carbon atoms. Examples of a (CI-C6 ) alkyl group include, but are not limited to, methyl, 

ethyl, propyl, butyl, pentyl, hexyl, isopropyl, isobutyl, sec-butyl, tert-butyl, isopentyl, 

neopentyl, and isohexyl.  

[0039] "Alkoxy" refers to a straight or branched chain saturated hydrocarbon containing 

1-12 carbon atoms containing a terminal"O" in the chain, i.e., -O(alkyl). Examples of alkoxy 

groups include without limitation, methoxy, ethoxy, propoxy, butoxy, t-butoxy, or pentoxy 

groups.  

[00401 "Alkenvl" refers to a straight or branched chain unsaturated hydrocarbon containing 

2-12 carbon atoms. The "alkenyl" group contains at least one double bond in the chain. The 

double bond of an alkenyl group can be unconjugated or conjugated to another unsaturated 

group. Examples of alkenyl groups include ethenyl, propenyl, n-butenyl, iso-butenyl, pentenyl, 

or hexenyl. An alkenyl group can be unsubstituted or substituted. Alkenyl, as herein defined, 

may be straight or branched.  
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[00411 "Alkynyl" refers to a straight or branched chain unsaturated hydrocarbon containing 

2-12 carbon atoms. The "alkynyl" group contains at least one triple bond in the chain.  

Examples of alkenyl groups include ethynyl, propargyl, n-butynyl, iso-butynyl, pentynyl, or 

hexynyl. An alkynyl group can be unsubstituted or substituted.  

[0042] The term "alkylene" or "alkylenyl" refers to a divalent alkyl radical. Any of the 

above-mentioned monovalent alkyl groups may be an alkylene by abstraction of a second 

hydrogen atom from the alkyl. As herein defined, alkylene may also be a C1 -C alkylene. An 

alkylene may further be a C1-C 4 alkylene. Typical alkylene groups include, but are not limited 

to, -CH2-, -CH(CH3)-, -C(CH 3) 2-, -CH2CH2-, -CH 2CH(CH3)-, -CH 2C(CH3) 2-, -CH2CH2CH2-, 

-CH2CH2CH2CH2-, and the like.  

[0043] "Cycloalkyl" means saturated or partially unsaturated hydrocarbon monocyclic or 

polycyclic (e.g., fused, bridged, or spiro rings) system having 3 to 30 carbon atoms (e.g., C3

C 12 , C3-C 1 0, or C3 -Cs). Examples of cycloalkyl groups include, without limitations, 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptanyl, cyclooctanyl, norboranyl, 

norborenyl, bicyclo[2.2.2]octanyl, bicyclo[2.2.2]octenyl, decahydronaphthalenyl, octahydro

1H-indenyl, cyclopentenyl, cyclohexenyl, cyclohexa-1,4-dienyl, cyclohexa-1,3-dienyl, 

1,2,3,4-tetrahydronaphthalenyl, octahydropentalenyl, 3a,4,5,6,7,7a-hexahydro-1H-indenyl, 

1,2,3,3a-tetrahydropentalenyl, bicyclo[3.1.0]hexanyl, bicyclo[2.1.O]pentanyl, 

spiro[3.3]heptanyl, bicyclo[2.2.1]heptanyl, bicyclo[2.2.1]hept-2-enyl, bicyclo[2.2.2]octanyl, 

6-methylbicyclo[3.1.1]heptanyl, 2,6,6-trimethylbicyclo[3.1.1]heptanyl, adamantyl, and 

derivatives thereof. In the case of polycyclic cycloalkyl, only one of the rings in the cycloalkyl 

needs to be non-aromatic.  

[00441 "Heterocyclyl", "heterocycle" or "heterocycloalkyl" refers to a saturated or 

partially unsaturated 3-10 membered monocyclic, 7-12 membered bicyclic (fused, bridged, or 

spiro rings), or 11-14 membered tricyclic ring system (fused, bridged, or spiro rings) having 

one or more heteroatoms (such as 0, N, S, P, Se, or B), e.g., or 1-2 or 1-3 or 1-4 or 1-5 or 1

6 heteroatoms oreag.,1,345,or6heteroatoms, independently selected from the group 

consisting of nitrogen, oxygen and sulfur, unless specified otherwise. Examples of 

heterocycloalkyl groups include, but are not limited to, piperidinyl, piperazinyl, pyrrolidinyl, 

dioxanyl, tetrahydrofuranyl, isoindolinyl, indolinyl, imidazolidinyl, pyrazolidinyl, 

oxazolidinyl, isoxazolidinyl, triazolidinyl, oxiranyl, azetidinyl, oxetanyl, thietanyl, 1,2,3,6

tetrahydropyridinyl, tetrahydropyranyl, dihydropyranyl, pyranyl, morpholinyl, 

tetrahydrothiopyranyl, 1,4-diazepanyl, 1,4-oxazepanyl, 2-oxa-5-azabicyclo[2.2.1]heptanyl, 
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2,5-diazabicyclo[2.2.1]heptanyl, 2-oxa-6-azaspiro[3.3]heptanyl, 2,6-diazaspiro[3.3]heptanyl, 

1,4-dioxa-8-azaspiro[4.5]decanyl, 1,4-dioxaspiro[4.5]decanyl, I-oxaspiro[4.5]decanyl, I

azaspiro[4.5]decanyl, 3'H-spiro[cyclohexane-1,1'-isobenzofuran]-yl, 7'H-spiro[cyclohexane

1,5'-furo[3,4-b]pyridin]-yl, 3'H-spiro[cyclohexane-1,1'-firo[3,4-c]pyridin]-yl, 3

azabicyclo[3.1.0]hexanyl, 3-azabicyclo[3.1.0]hexan-3-yl, 1,4,5,6-tetrahydropyrrolo[3,4

c]pyrazolyl, 3,4,5,6,7,8-hexahydropyrido[4,3-d]pyrimidinyl, 4,5,6,7-tetrahydro-IH

pyrazolo[3,4-c]pyridinyl, 5,6,7,8-tetrahydropyrido[4,3-dlpyrimidinyl, 2

azaspiro[3.3]heptanyl, 2-methyl-2-azaspiro[3.3]heptanyl, 2-azaspiro[3.5]nonanyl, 2-methyl-2

azaspiro[3.5]nonanyl, 2-azaspiro[4.5]decanyl, 2-methyl-2-azaspiro[4.5]decanyl, 2-oxa

azaspiro[3.4]octanyl, 2-oxa-azaspiro[3.4]octan-6-yl and the like.  

[0045] The term "haloalkyl" as used herein refers to an alkyl group, as defined herein, 

which is substituted one or more halogen. Examples of haloalkyl groups include, but are not 

limited to, trifluoromethyl, difluoromethyl, pentafluoroethyl, trichloromethyl, etc.  

[00461 The term "haloalkoxy" as used herein refers to an alkoxy group, as defined herein, 

which is substituted one or more halogen. Examples of haloalkoxy groups include, but are not 

limited to, trifluoromethoxy, difluoromethoxy, pentafluoroethoxy, trichloromethoxy, etc.  

[0047] The term "cyano" as used herein means a substituent having a carbon atom joined 

to a nitrogen atom by a triple bond, i.e., C--N.  

[00481 The term "amine" as used herein refers to primary (R-NH2, R # H), secondary (R2

NH, R2 # H) and tertiary (R3-N, R # H) amines. A substituted amine is intended to mean an 

amine where at least one of the hydrogen atoms has been replaced by the substituent.  

[0049] The term "amino" as used herein means a substituent containing at least one 

nitrogen atom. Specifically, -NH2 , -NH(alkyl) or alkylamino, -N(alkyl)2 or dialkylamino, 

amide-, carbamide-, urea, and sulfamide substituents are included in the term "amino".  

[00501 The term "solvate" refers to a complex of variable stoichiometry formed by a solute 

and solvent. Such solvents for the purpose of the invention may not interfere with the biological 

activity of the solute. Examples of suitable solvents include, but are not limited to, water, 

MeOH, EtOH, and AcOH. Solvates wherein water is the solvent molecule are typically 

referred to as hydrates. Hydrates include compositions containing stoichiometric amounts of 

water, as well as compositions containing variable amounts of water.  

[0051] The term "isomer" refers to compounds that have the same composition and 

molecular weight but differ in physical and/or chemical properties. The structural difference 

may be in constitution (geometric isomers) or in the ability to rotate the plane of polarized light 
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(stereoisomers). With regard to stereoisomers, the compounds of Formula (I) may have one or 

more asymmetric carbon atom and may occur as racemates, racemic mixtures and as individual 

enantiomers or diastereomers.  

[0052] The present invention also contemplates isotopically-labelled compounds of 

Formula I (e.g., those labeled with 2 H and "C).Deuterated (i.e. 2HorD) and carbon-14 (i.e., 
1 4C) isotopes are particularly preferred for their ease of preparation and detectability. Further, 

substitution with heavier isotopes such as deuterium may afford certain therapeutic advantages 

resulting from greater metabolic stability (e.g., increased in vivo half-life or reduced dosage 

requirements) and hence may be preferred in some circumstances. Isotopically labelled 

compounds of Formula I can generally be prepared by following procedures analogous to those 

disclosed in the Schemes and/or in the Examples herein below, by substituting an appropriate 

isotopically labelled reagent for a non-isotopically labelled reagent.  

[00531 The disclosure also includes pharmaceutical compositions comprising an effective 

amount of a disclosed compound and a pharmaceutically acceptable carrier. Representative 

"pharmaceutically acceptable salts" include, e.g., water-soluble and water-insoluble salts, such 

as the acetate, amsonate (4,4-diaminostilbene-2,2-disulfonate), benzenesulfonate, benzonate, 

bicarbonate, bisulfate, bitartrate, borate, bromide, butyrate, calcium, calcium edetate, 

camsylate, carbonate, chloride, citrate, clavulariate, dihydrochloride, edetate, edisylate, 

estolate, esylate, fumerate, fiunarate, gluceptate, gluconate, glutamate, glycollylarsanilate, 

hexafluorophosphate, hexylresorcinate, hydrabamine, hydrobromide. hydrochloride, 

hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate, magnesium, malate, 

maleate, mandelate, mesylate, methylbromide, methylnitrate, methylsulfate, mucate, 

napsylate, nitrate, N-methylglucamine ammonium salt, 3-hydroxy-2-naphthoate, oleate, 

oxalate, palmitate, pamoate (1,1-methene-bis-2-hydroxy-3-naphthoate, einbonate), 

pantothenate, phosphate/diphosphate, pirate, polygalacturonate, propionate, p

toluenesulfonate, salicylate, stearate, subacetate, succinate, sulfate, sulfosalicylate, suramate, 

tannate, tartrate, teoclate, tosylate, triethiodide, and valerate salts.  

[00541 A "patient" or "subject" is a mammal, e.g., a human, mouse, rat, guinea pig, dog, 

cat, horse, cow, pig, or non-human primate, such as a monkey, chimpanzee, baboon or rhesus.  

[00551 An "effective amount" when used in connection with a compound is an amount 

effective for treating or preventing a disease or disorder in a subject as described herein.  

[0056] The term "carrier", as used in this disclosure, encompasses carriers, excipients, and 

diluents and means a material, composition or vehicle, such as a liquid or solid filler, diluent, 
13
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excipient, solvent or encapsulating material, involved in carrying or transporting a 

pharmaceutical agent from one organ, or portion of the body, to another organ, or portion of 

the body of a subject.  

[0057] The term "treating" with regard to a subject, refers to improving at least one 

symptom of the subject's disorder. Treating includes curing, improving, or at least partially 

ameliorating the disorder.  

[00581 The term "disorder" is used in this disclosure to mean, and is used interchangeably 

with, the terms disease, condition, or illness, unless otherwise indicated.  

[00591 The term "administer", "administering", or "administration" as used in this 

disclosure refers to either directly administering a disclosed compound or pharnaceutically 

acceptable salt of the disclosed compound or a composition to a subject, or administering a 

prodrug derivative or analog of the compound or pharmaceutically acceptable salt of the 

compound or composition to the subject, which can forn an equivalent amount of active 

compound within the subject's body.  

[00601 The term "prodrug," as used in this disclosure, means a compound which is 

convertible in vivo by metabolic means (e.g., by hydrolysis) to a disclosed compound.  

[0061] The present invention relates to compounds or pharmaceutically acceptable salts, 

hydrates, solvates, prodrugs, stereoisomers, or tautomers thereof, capable of inhibiting BCL-2 

proteins, such as Isoform 1 and Isofonn 2, which are useful for the treatment of diseases and 

disorders associated with modulation of an BCL-2 protein. The invention further relates to 

compounds, or pharmaceutically acceptable salts, hydrates, solvates, prodrugs, stereoisomers, 

or tautomers thereof, which can be useful for inhibiting BCL-2.  

[00621 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(I'): 

RI 

Rla R 3 

R2  N R4 

0 0 -R5 

N 

/ (I'), 
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or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0063] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(11): 

R1 

R 1a R 3 

R2 N 

N 
~~ R 

o N 0 
0N 

\/ (II), 
or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[00641 In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(II'): 

R R 

R2 N 
R4 ) 

N 

o .- N 0 

O 6 \__ 
o N 

\/ (II'), 
or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0065] In some embodiments, the compounds of Fonnula (I) have the structure of Formula 

(1II-XI): 
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R1 

Rla R3 

N 

0 N N-R 7 

/ R4 

1N R/ 4 

I N 

N N 

NRR4 

N N -OH 
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R1 

N 
N 

( 

0 N~n 
0- N 

\/ (VI), 

N 
N 

(R 6 )y 

IN / R )x 

N R

0 N 
0 N R7 

Rla2 R 3 

\R 2~~> 

N R 

0 0 

N 
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R' 

Rla R 3 

R 2  4N R 

N / 
N I-~ 

o 0 
0 

y\ / 

(X), 
R' 

Rla R 3 

R N 
(Rax 

|/ 
7N 

N n 

(Re X)Y 

(XI), 
wherein each n is independently selected from 1 2, 3, and X is selected from NR9, 0, 

S, and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or 

tautomers thereof 

[00661 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(III).  

[0067] In some embodiments, the compounds of Formula (1) have the structure of Formula 

(IV).  

[0068] In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(V).  

[00691 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(VI).  

[0070] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(VII).  

[0071] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(VIII).  
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[00721 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(IX).  

[0073] In some embodiments, the compounds of Fornula (I) have the structure of Formula 

(X).  

[0074] In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(XI).  

[00751 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(III'-XI'): 

Rl 

Rla R3 
\R2  ~ ~ 4) 

N 
R4 

N 

0 R-N N-R 

\/ (III'), 
NN 

Rl 

(IV'), 
Ria R3 

N R4 

0 
0 

-N 
-OH 

N 

(V'), 
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N 
N 

( 

0 0 

(R6)~ 

0 0 N' - N-R8 

(R 6 )y 

N - R7 

0 N R 7 

Rla2 R 3 

\R 2~/\ 

N R9 

0 0 
7~N' 

\/ (Lx'), 
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R1 

Rla R 3 

R2  4N R 

N -- ~ 

0 N 

0
(R6 

0R 

\ / 
R1 

Rla R 3 

R2 N 
(Rh 

N / 
0 

0 
NN 

(R 6 )x 

Y~ /X 

\/ (XI'), 

wherein each n is independently selected fiom 1 2, 3, and X is selected from NR 9, 0, 

S, and pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or 

tautomers thereof.  

[00761 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(III').  

[00771 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(IV').  

[0078] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(V).  

[00791 In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(VI').  

[00801 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(VII').  

[0081] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(VIII').  
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[00821 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(IX').  

[0083] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(X').  

[0084] In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(XI').  

[00851 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(I-1): 

R' 

Ria R3  R4 
R 2/ N 

0 R5 
0 

N 

(R 6) 

(I-I), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[00861 In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(I-l'): 

R' 

R13 R3 R 4 
R 2 / N 

N I

0 R 
N 

(R 6 ) 

\/ (I-l'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0087] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(1-2): 

22



WO 2023/129553 PCT/US2022/054091 

R1 

Rla R3 R 4 
R 2/ 

N R 

N 
-~~ 

0 R5 
0 

7- N 

(R 6)

\/ (I-2), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0088] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(I-2'): 

R1 

Ria R 3 R 4 

R 2/ 
N 

N 

(R6)

\/ (I-2'), 

or pharmaceutically acceptable salts, prodrugs, solvates hydrates, stereoisomers, or tautomers 

thereof.  

[0089] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(1-3): 
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R1 

Rla R3 
R2/ 

N R4 

0 R5 
0 

7-\ / 
(R 6 )

\/ (I-3), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0090] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(I-3'): 

R1 

Ria R3 

R2/ N 

0 05 
N 

(R6 )

\/ (I-3'), 

or pharmaceutically acceptable salts, prodrugs, solvates hydrates, stereoisomers, or tautomers 

thereof.  

[0091] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(1-4): 
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R1 

Ra R 3 R 4 

R 2/ 

N R 

N 
-~~ 

0 R5 
0 

7- N 
(R 6 )

\/ (I-4), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0092] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(I-4'): 

R1 

Ria R3 R 4 

R2 / N 

N IN 

0 0R5 
N' 

(R6 )

\/ (I-4'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0093] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-1): 
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R' 

Rla R 3 R 4 
R2 N 

I/ / 
N 

0 N 0 

O N 

\/(I), 
or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0094] In some embodiments, the compounds of Fonnula (I) have the structure of Formula 

(11-1'): 

R1 

R1a R 3 R 4 
R2 N 

I / 

0 -N 0 

/0 N 

\/ (II-1'), 

or pharmaceutically acceptable salts. prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[00951 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-2): 

R1 

Rla R 3 R 4 
R 2/ 

N 

N R- 4 

0 N 0 
0 

O N 

2 /(I-2), 
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or pharnaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0096] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(1I-2'): 

R1 

R la R 3 R 4 
R2 / 

N 
R4 

0 -N 0 
7 N 

(R 6) 

\/ (II-2'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[00971 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-3): 

R1 

R la R 3 

R2 / 

N 

N -- ~ 4 

0 N 0 

N 

\/ (II-3), 
or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0098] In some embodiments, the compounds of Formula (I) have the structure of Fornula 

(II-3'): 
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R1 

Rla R 3 

R2 / 

NN 
N N R4 

0 -N 0 
0 N 

\/ (II-3'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0099] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-4): 

R1 

R aR 3  R4 

R2 N 

N / \ 4 \ 

o N 0 
0 

N 

\/ (II-4), 
or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01001 Itn some embodiments, the compounds of Formula (I) have the structure of Formula 

(11-4'): 

R1 

Rla R3 R 4 
R 2/ 

N 

0 -N 0 
O N' 

(R ) 

2 /(I-4'), 
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or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0101] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A): 

R1 

R la 

N 

0 N 0 
0 

/ 

([R 6 )Y~ 

\/ (II-A), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01021 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1): 

RI 

Rla R 4 

N 

N 

o 0 N 0 
N 

(R 6)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01031 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-l'): 
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RN 

R1a R4 

N 

N -- ~~ p 
0 -N 0 

7 N 

(R \)y 

Y (II-A-1'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0104] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2): 

RI 

Rla R 4 

N 

NR4 

0 N 0 
0 

N 

(R)y K 

(II-A-2), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0105] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2'): 
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R' 

Rla R 4 

N 

NR4 

0 -N 0 

(R \)y 

Y (II-A-2'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates. stereoisomers, or tautomers 

thereof 

[0106] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-3): 

RI 

N R~1a 
NN 

R 4 

N 

0 N 0 
0 

N 

(R)y K 

(II-A-3), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0107] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-3'): 

31



WO 2023/129553 PCT/US2022/054091 

R' 

Rla 

N 

\1/ 

NR4 

0 -N 0 

(R6 )yK 

Y (II-A-3'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0108] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-4): 

RI 

Rla R 4 

N 

O N O 
0 N 

(R 6)y  

(II-A-4), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0109] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-4'): 
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R' 

Rla R 4 

N 

\1/ 

NR4 
0 -N 0 

(R6 )yK 

Y (II-A-4'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates. stereoisomers, or tautomers 

thereof 

[0110] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B): 

R1 

NR 

N 
0 N 0 

0N 

(R 6)Y 

\/ (II-B), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01111 In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(II-B-1): 
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R' 

Rla R 4 

N 

N 

0 0 N 0 

(R 6) 7\ / 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01121 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-i'): 

R' 

Rla R 4 

N 

N ~~

0 -- N O 

N 

(R6)y 

or pharmaceutically acceptable salts. prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01131 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-3): 
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R' 

Rla R 4 

N 

NN 

(R 6y--,6 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01141 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-2'): 

R' 

Rla R 4 

7N 
NN 

R4 

0 N 

(R6)y 

\/(II-B-2'), 
or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01151 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-3): 
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R 
R 

N 

0 N O 
O 

(R 6y--,6 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01161 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-3'): 

R' 

N R 

N ~~ 4 

0 -N O 
0 N 

(R 
6)y

Z (II-B3-3'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisoners, or tautomers 

thereof 

[01171 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-4): 
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R' 

Rla R 4 

N 

NN 

(R 6) 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01181 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-4'): 

R' 

Rla R 4 

7N 
NN 

R4 

0 N 

(R6)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01191 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-3-A): 
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R/ 

NN -~4 
K/>~~R 

N 

0 N 0 
N 

(R6)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0120] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1I-A): 

R 

R 4 

N 

N 

o N 0 
0 0 N 

(R6)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0121] In some embodiments, the compounds of Formula (I) have the structure of Formula 
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R/ 

R 4 

N 

N 

0 ~-N 0 

(R 6)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates. stereoisomers, or tautomers 

thereof 

[0122] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A): 

R I 

R 4 

0 1N R 4 

N 

NN 0 N 0 
0 

N 

(II-A-2-A), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0123] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A'): 
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R/ 

R 4 

N 
N R4 

N 

0 ~-N 0 

(R 6)y 

Y (II-A-2-A'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0124] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-3-A): 

RII 
R1 N 

N 

N 

0 N 0 
0 

N 

(R 6)y-: 

(II-A-3-A), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0125] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-3-A'): 
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RI 

N 
N R4 

N 

0 ~-N 0 

(R 6)y 

Y (II-A-3-A'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates. stereoisomers, or tautomers 

thereof 

[0126] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-4-A): 

R I 

R4 

N R 

N 

O N O 
0 N 

(R) 

(II-A-4-A), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0127] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-4-A'): 
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R' 

R 4 

NN N R4 

N 

(R 6)y 

Y (II-A-4-A'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0128] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-A): 

R1 

, N / R4) x 

N 

0 N 0 
N 

(R 6)y-6" 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01291 In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(II-B-4-A): 
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R' 

R 4 

N 

N 
0 N 0 

N 

(Re6y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01301 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-1-A'): 

R1 

R 4 

N 

0 1-/ 0 

N 

(R 6)y 

or pharmaceutically acceptable salts. prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01311 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-2-A): 
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R' 

N~R 
4 

N 

0\ / (I-B-2--) 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01321 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-2-A'): 

R1 

R 4 

7N 

N~ R4 

N~ 
O -- N O 

(R 6)y 

Y ~(II-B-2-A'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisoners, or tautomers 

thereof 

[01331 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-3-A): 

44



WO 2023/129553 PCT/US2022/054091 

R' 

N 

NN 

0\ / (I-B-3--) 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01341 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-3-A'): 

R1 

7N 
N~ R4 

N 

O -- N O 

(R 6)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01351 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-4-A): 
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R' 

N R 4 

N 

\ /_ 0 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01361 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-4-A'): 

R1 

N R4 

N~ 
NN 

(R 6)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01371 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-B): 
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N-NH 

N 
(R4%) 

0 N 0 
0- 

N 

(R 6)y 

(II-A-B), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01381 In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(1I-A-I-B): 

N-NH 

N/R N 

N 

0 0 N N\-0 

(R 6)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0139] In some embodiments, the compounds of Formula (I) have the structure of Fornula 

(II-A-1I-B'): 

N-NH 

N/R N 

N 
0 -N 0 

0 N 

(R64 
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or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0140] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(11-A-2-B): 

N-NH 

R 4 

N 

N 

o N 0 
N 

(R 6)y-N 

(II-A-2-B), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0141] In some embodiments, the compounds of Fornula (I) have the structure of Formula 

(II-A-2-B'): 

N-NH 

R 4 

N 
N R4 

N 

0 z -N 0 
0 N 

(R 6)y 

(II-A-2-B'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0142] In some embodiments, the compounds of Fornula (I) have the structure of Formula 

(II-A-3-B): 
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N-N 

N 
4 

N 

0 N 0 
O N 

(R 6 )y 

(II-A-3-B), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01431 In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(II-A-3-B'): 

N-NH 

N 

N 

0 0 =-N 0 

(R6)y 

(A B 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0144] In some embodiments, the compounds of Formula (I) have the structure of Fornula 

(II-A-4-B): 

N-N 

I 

R 
NN 

O N O 
O N 

(R6)-;

(II-A-4-B), 
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or pharnaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0145] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-4-B'): 

N-NH 

SR 4 

N 
N R4 

N 

0 -- N 0 
0 N 

N 

(Re6 )y 

Y (II-A-4-B'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0146] In some embodiments, the compounds of Fornula (I) have the structure of Formula 

(II-B-B): 

N-NH 

N 

0 N 0 
0 N 

/ 4(II-B-B), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0147] In some embodiments, the compounds of Formula (I) have the structure of Fornula 

(II-B3-1-3): 
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N-NH 

N 

/ R4 
N 

0 N 0 
O 

N 

(R 6)y-- 6 

or pharmaceutically acceptable salts. prodrugs, solvates, hydrates, stereoisoners, or tautomers 

thereof 

[01481 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-1-B'); 

N-NH 

N 

/ R4 
N 

o -N 0 
O N 

(R 6)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0149] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-2-B): 

N-NH 

I 

NN 

O N O 

O N 

(R6)y 
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or pharnaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0150] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-2-B'): 

N-NH 

I R 4 

N 

(R 6)y 

(II-B-2-B'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0151] In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(II-B-3-B): 

N-NH 

N 

O N O 
O 0 N 

(RS)y 

\/ (II-B-3-B), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01521 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-3-B'): 
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N-NH 

N 

N -- ~ 4 

0 -- N O 

0 

(Re) 

(II-B3-3-B3'), 

or pharmaceutically acceptable salts. prodrugs, solvates, hydrates, stereoisoners, or tautomers 

thereof 

[01531 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-4-B): 

N-NH 

N/R R4 N~ 

NO N Or 

0 N 

(R 6)y 6:9 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0154] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-4-B'): 

N-NH 

N R 

N 
NO 

-N O 

N 0 

(R6)\ 

(II-B-4-B'), 
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or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0155] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(11-A-C): 

N

HN 

N (RR4.  

N 

o N 0 

/ 1 N 
(R 6)yc

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0156] In some embodiments, the compounds of Fornula (I) have the structure of Formula 

(II-A-1I-C): 

N

HN R4 

N 

N 
o N 0 

N 

(R 6)y 9 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0157] In some embodiments, the compounds of Fornula (I) have the structure of Formula 

(II-A-1-C'): 
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N

HN R4 

N 

T? 1/ 
N 

0 -N O 

(R 6 )y 

Y\ / 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01581 In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(II-A-2-C): 

N

HNN R 4 HN 

O N O 
0 N 

(R 6)y 

(II-A-2-C), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0159] In some embodiments, the compounds of Formula (I) have the structure of Fornula 

(II-A-2-C'): 

N

HN R4 

N 

N ~ 4 

0 -N 0 
0 N 

(R 6 
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or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0160] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(11-A-3-C): 

N

HN 

NN 
R 4 

N 

o N 0 
N 

(Re6 )y 

(II-A-3-C), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0161] In some embodiments, the compounds of Fornula (I) have the structure of Formula 

(II-A-3-C'): 

N

HN 

N 

N ~~ 4 

o -- N 0 
0N 

(R 6)y 

(II-A-3-C'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0162] In some embodiments, the compounds of Fornula (I) have the structure of Formula 

(II-A-4-C): 
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N

HN R4 

N R4 N 

eN 
0 N 0 

O 
N 

(R 6 )y 

(II-A-4-C), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01631 In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(II-A-4-C'): 

N

HN R 4 

NN 

O -- O 

(R 6) 

(A C 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0164] In some embodiments, the compounds of Formula (I) have the structure of Fornula 

(II-B-C): 

N

H N 
HN 

N 
(R4).  

N 
0 N 0 

0 N 

(R 6 )y -
5 
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or pharnaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0165] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(11-B-1-C): 

N

HNR 

N 

NI 
0 N 0 

O 
7- N 

(R 6)y 

(II-B3- 1-C), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0166] In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(II-B-1-C'): 

NR 

HNR 

N 

N 

0\0 

2 (II-B3- 1-C'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01671 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-2-C): 
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N

HN R 4 

N R 4 

ON 

R )y -(II-B-2-C), 

or pharmaceutically acceptable salts. prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[01681 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-2-C'): 

N

HN R 4 
HNN 

N R4 

N ~~~ p 
O -N O 

O N 

(R 6)y 

(II-B-2-C'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0169] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-3-C): 

N

HN 

N 

N 

O N O 
O N 

(R6)y 
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or pharnaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0170] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-3-C'): 

N
HN 

NN N R4 

7 

(R 6)y 

(II-B-3-C'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0171] In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(II-B-4-C): 

N

NN R44 HN 

O N4 

NN 

(RS)y 

\/ (II-B-4-C), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01721 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-4-C'): 
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N

HN R 4 
HNN 

N 4 

N~ -- ~ 
N 

0 :--N O 
O0 _ N 

(Re)y 

(II-B-4-C'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[01731 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-i-A-): 

R6 

N 

N 

O N O

(R6)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0174] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1I-A'): 
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R/ 

N 

N I

O -N O NN 
0 

(R)y 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0175] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1I-A-a): 

R1 

Hal 

N 

N 

0 N 0 
N 

(R6)J 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof wherein Hal is halogen and all ither variableas are as defined herein.  

[0176] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-I -A-a'): 
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R' 

Hal 

N 

N I

O -N O 
O? \_ 

N 

(R 6)y 

(II-A-1-A-a'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof, wherein Hal is halogen and all other variables are as defined herein.  

[0177] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1I-A-2): 

R 

Cl 

N 

0 N 0 
0 N 

(R)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0178] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-I -A-2'): 
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R' 

CI 

N 

N I

0 -N 0 

(R)y 

/ (II-A-l-A-2'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0179] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1I-A-3): 

R1 

F 

N 

NN 

(R)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0180] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-I -A-3'): 
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R 

F 

N 

N I

N 

(R)y 

/ (II-A-l-A-3'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0181] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1I-A-4): 

R' 

F 

N 

0 N 0 
0 N 

(R)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0182] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-I -A-4'): 
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R' 

F 

N 

N I

0 -N 0 

(R)y 

/ (II-A-l-A-4'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0183] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1I-A-5): 

R' 
N 

N 

N 
0 N 0 

0 N 

(R)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0184] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-I -A-5'): 
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R' 
N 

N 

N I

NN 0 ~-N 0 

(R)y 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0185] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1I-A-6): 

R' 

=O 
N 

N 

0 N 0 
0 N 

(R)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0186] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-I -A-6'): 
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R0 

N=O 
N 

N I

NN 0 ~-N 0 

(R)y 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates. stereoisomers, or tautomers 

thereof 

[0187] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1I-A-7): 

R' 

0" / S" 
N 1/ Se 

N 

0 N 0 
0 N 

(R)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0188] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-I -A-7'): 
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R' 

/ / 

N 

N I0 / 0 
N 

(R)y 

/ (II-A-l-A-7'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0189] In some embodiments, the compounds of Formula (I) have the structure of Formula 

R 

70 

N H2 
N 

NN 

(R)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0190] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-I -A-8'): 
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R' 
0 

NH2 
N 

N 

0 -N 0 
N 

(R)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0191] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-7-A-9): 

RO= 

N H 

N 

NN 

0\ / 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0192] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1I-A-9'): 
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R/ O 

NH 

N 

N I

0 -N 0 

(R)y 

/ (II-A-l-A-9'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0193] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-1): 

R' 

C1 
N 

NN 

0 N O 

(Rl)y 
0N 

(II-A-2-A- 1), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0194] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-l'): 
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R 

CI 

N 

N -~~ 

O -N O 

(R)y 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates. stereoisomers, or tautomers 

thereof 

[0195] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-2): 

R1 

F 

NO 

NN 

(R)~ 

/ ~ -(II-A-2-A-2), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0196] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-2'): 
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R 

F 

NO 

N 
-~ 

N 

(R)y 

(II-A-2-A-2'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0197] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-3): 

R' 

C1 
N O 

1/ ~0 
N 

0 -N 0 
0 N\

(R)~ 

/ ~ -(II-A-2-A-3), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0198] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-3'): 
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R 

CI 

NO 

N 
-~ 

O -N O 

(R)y 

(II-A-2-A-3'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0199] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-4): 

R' 
N 

N F 

N ~~ 0 

0 N 

(R)y 

(II-A-2-A-4), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0200] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-4'): 
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R' 
N 

F 
N -~ 

O -N0 

N N 

(R)y 

(II-A-2-A-4'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0201] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-5): 

R' 

F 

N 

NN 

0 N O 

(R)0 

(II-A-2-A-5), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0202] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-5'): 
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R' 

F 

N 

NN 
N -~~ 

0 -N 0 

(R)y 

(II-A-2-A-5'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0203] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-6): 

R' 

N F 

1/ ~0 
N 

0 -N 0 
0 N\

(R)~ 

/ ~ -(II-A-2-A-6), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0204] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-6'): 
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R' 

CI F 

N OF 

N 
-~ 

O -N O 

(R)y 

(II-A-2-A-6'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0205] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-7): 

R' 

F 

N O 

1/ ~0 
N 

0 -N 0 
0 N\

(R)~ 

/ ~ -(II-A-2-A-7), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0206] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-7'): 
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R' 

F 

N 

0 ~-N 0 

(R)y 

(II-A-2-A-7'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0207] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-8): 

R' 

F F 

N F 

1/ ~0 
N 

0 -N 0 
0 N 

(R) 

\/ (II-A-2-A-8), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0208] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-8'): 
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R' 

F F 

N F 

N 
-~ 

NN 0 ~-N 0 

(R)y 

/ (II-A-2-A-8'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0209] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-9): 

R' 

F 

0 1 ~NN 
NN 

0 N O 
0 N 

(R)y 

(II-A-2-A-9), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0210] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-9'): 
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R 

F 

N 

N 
N 

N 

(R)y 

(II-A-2-A-9'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0211] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-10): 

R F F 

70 
N C 

0 N O 
0 N 

(Re) 

(II-A-2-A-10), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0212] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-10'): 
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R1 F 

I0 

N 

0 -N 0 
0 

(R 6)y 

(II-A-2-A-10), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0213] In some embodiments, the compounds of Formula (1) have the structure of Formula 

(II-A-2-A- 11): 

R8 

F 

N 

N ~ 

O N O 
0 N 

(R6)y 

(II-A-2-A- 11), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0214] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-1 l '): 
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R' 
F 

N 

N I

0 :--N O 
0 N 

(R 6)y 

(II-A-2-A-11'F), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0215] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-12): 

R1 

F 

N 

O N O 
0 N 

(R 6)y 

(II-A-2-A-12), 

or pharmaceutically acceptable salts, prodrugs, solvates hydrates, stereoisomers, or tautomers 

thereof 

[0216] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-12'): 
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R' 
F 

N 
7-1 

(R 6)y 

(II-A-2-A-12'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0217] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-13): 

R1 

F 
N F 

N 

0 N 0 
0 

N 

(R 6)y 

(II-A-2-A-13), 

or pharmaceutically acceptable salts, prodrugs, solvates hydrates, stereoisomers, or tautomers 

thereof 

[0218] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-13'): 
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R' 

F 

N O F 

N --~~-\ 
NN 0 :--N 0 

0 N 

(R 6)y 

(II-A-2-A-13'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0219] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-14): 

R1 

CI 

N 

N/ 
F 

O N O 
0 N 

(R 6)y 

(II-A-2-A-14), 

or pharmaceutically acceptable salts, prodrugs, solvates hydrates, stereoisomers, or tautomers 

thereof 

[0220] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-14'): 
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R' 

CI 

N 

(R 6)y 

(II-A-2-A-14'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0221] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-15): 

R1 

F 

N 

7F 
O N O 

0 N 

(R 6)y 

(II-A-2-A-15), 

or pharmaceutically acceptable salts, prodrugs, solvates hydrates, stereoisomers, or tautomers 

thereof 

[0222] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-15'): 
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R' 
F 

N 

(R 6)y 

(II-A-2-A-15') 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0223] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-16): 

R1 
N 

N 

N 

0 N 0 
0 

N 

(R 6)y 

(II-A-2-A-16), 

or pharmaceutically acceptable salts, prodrugs, solvates hydrates, stereoisomers, or tautomers 

thereof 

[0224] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-16'): 
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R' 
N 

N 

N --~~ 

0 -N 0 
0 N 

(R 6)y 

(II-A-2-A-16'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0225] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-17): 

R F F 

70 

N 

| -N 

0 N O 
0 N 

(Re) 

(II-A-2-A-17), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0226] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-17'): 
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R1 F 

O 

N 

7N 
N -~~ 0 

(R 6)y 

(II-A-2-A-17'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0227] In some embodiments, the compounds of Formula (1) have the structure of Formula 

(II-A-2-A-18): 

R1 F 

70 
NN 

O N O 
0 N 

(R 6)y 

(II-A-2-A-18), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[02281 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-18'): 
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R1 F 

O 

N 

(R 6)y 

(II-A-2-A-18), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0229] In some embodiments, the compounds of Formula (1) have the structure of Formula 

(II-A-2-A-19): 

R 

F 

N 

N 
F 

O N O 
0 N 

(R6)y 

(II-A-2-A-19), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0230] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-19'): 
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R' 

F 

N 

(R 6)y 

(II-A-2-A-19'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0231] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-20): 

R1 

N 

N 
N 

0 N O 
0 N 

(R 6)y 

(II-A-2-A-20), 

or pharmaceutically acceptable salts, prodrugs, solvates hydrates, stereoisomers, or tautomers 

thereof 

[0232] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-20'): 
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R' 

N 
NN 

N - ~ 
0 :--N 0 

0 N 

(R 6)y 

(II-A-2-A-20'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0233] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-21): 

RI 

N 

C(O)NH 2 

N 

0 N 0 
0 

N 

(R 6)y 

(II-A-2-A-21), 

or pharmaceutically acceptable salts, prodrugs, solvates hydrates, stereoisomers, or tautomers 

thereof 

[0234] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-2-A-2I'): 

91



WO 2023/129553 PCT/US2022/054091 

R' 

0 

N 

C(O)NH 2 

0 :-N 0 
0 N 

(R 6)y 

(II-A-2-A-21'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0235] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-3-A-1): 

R' 

F 

N F 

N 

0 -N 0 
0 N 

(R~ 6 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0236] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-3-A-l'): 
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R' 

F 

N F 

N 
-~ 

0 -N 0 

(R)y 

/ (II-A-3-A-1'), 

or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0237] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-4-A-1): 

R' 

N 

0 N O 
0 N 

(R)y 

(II-A-4-A- 1), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0238] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-4-A-l'): 
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R 

NCI 

1/ 1 

0 N 0 

0 N 

(R')y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0239] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B3-1-A-1): 

R1 

CI 

N 

N 

O N O 
0 N 

(R6)y 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0240] In some embodiments, the compounds of Formula (I) have the structure of Fonnuila 

(II-B3- 1-A-lI'): 
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R1 

CI 

N 

0 1 / 
N 

0 -- N 0 
N 

(R 6)y6 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[02411 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B-1-A-2): 

R1 

N 

N 

o N 0 
0' 

N 

(R 6)y

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[02421 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-B3-19-A-2' 
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R1 

N 

0 1 / 
N 

0 -- N 0 
N 

(R 6)y6 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[02431 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1I-B- 1): 

N-NH O 

N=O 

N 

N 

o N 0 
O 

N 

(R 6)yc 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[02441 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-1I-B-1'): 

N-NH 
O 

N=O 

N 

/I / 
N 

0 ~-N 0 
O N' 

(R 6 ) 
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or phannaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0245] In some embodiments, the compounds of Formula (I) have the structure of Formula 

(11-A-I-B-2): 

N-NH 

CI 

N 

NV~~ 

o N 0 
N 

(R 6)y8 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0246] In some embodiments, the compounds of Fonnula (I) have the structure of Formula 

(II-A-1I-B-2') 

N-NH 

CI 

N 

N ~~ 

O -- N O 

N 

(R 6)y 

(II-A-1I-B-2'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[0247] In some embodiments, the compounds of Fonnula (I) have the structure of Formula 

(II-A-1-C- 1): 
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N
HN N=O 

N 

N 

O N O 

N 

(R ) 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[02481 In some embodiments, the compounds of Formula (I) have the structure of Fonnula 

(II-A-1I-C-1I'): 

N

HN N= 

N 

N 

o -N 0 
0 

(R 6)y 

(II-A-1I-C-l') 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0249] In some embodiments, the compounds of Formula (I) have the structure of Fornula 

(II-A-A-I') or the structure of Formula (II-B-A-1'): 

R1 

RN (R4).  

N 

o -N 0 

NC 0 N 
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R1 

S N \ (R4) 

N~ 

0 -- N 0 

NC ON 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[02501 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-A-2') or the structure of Formula (II-B-A-2'): 

R1 

R la 

N (R 4).  

0 -N 0 

O N 

(II-A-A-2'), 

R1 

RN (R4x 

0 ,7-N 0 NN 

8/ (II-B-A-2'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  
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[02511 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-A-3) or the structure of Formula (II-B-A-3'): 

R1 

RN (R 4 .  

N 

O 0 0 

(II-A-A-3'), 

RI 

RN (R4) 

N 

0 :--N 0 

O N 0 

(I-B-A-3'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[0252] In some embodiments, the compounds of Formula (1) have the structure of Formula 

(II-A-A-4') or the structure of Formula (II-B-A-4'): 

RI 

RN (R 4).  

N 

0 .- N 0 

NC O N 

O 
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R1 

R1 N_ (R4 

N 

0 -N 0 

NC O N 

O 

(II-B-A-4'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[02531 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-A-5') or the structure of Formula (II-B-A-5'): 

R1 

R1N (R4).  

N 

O -N O 

~~~~~0 

N 

00 

R1 

R1N (R4 

N 

~~~~0 
O N 

0 8 
(II-B-A-5'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 
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[02541 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(II-A-A-5-l') or the structure of Formula (II-B-A-5-l'): 

R1 

Rla C 
N 

N 1I/ 
0 N s-N 0 

N -

~'0 

(II-A-A-5-l') 

RI 

Rl CI 

N 

N 

0 -N 0 
0N 

O 

(II-B-A-5-l') 

or pharmaceutically acceptable salts, prodrugs, solvates hydrates, stereoisomers, or tautomers 

thereof 

[0255] In some embodiments, the compounds of Formula (1) have the structure of Formula 

(II-A-A-6') or the structure of Formula (II-B-A-6'): 

R/ 

Rla/ RN (R 4.  

N 
0 -N 0 

10(II-A-A-6), 
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R' 

(N (R4).  

0 N~ N 0 

O O N -N O 

0 

(I-B-A-6'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof.  

[02561 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(V-A), the structure of Formula (VI-A), or the structure of Formula (XI-A): 

R' 

Ria R2 

N (R4 ) OH 

(R)y N 

(V-A), 
R 2 

R~a R2 3 

N (R4 .  

N 

N 0 N X O 

3(VI-A), 
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R1 

Ria R 3 

/ / (R4 ).  
N 

0 0 0 

7 N 

(R 6 )N N ,R8 

\/ (XI-A), 
or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[02571 In some embodiments, the compounds of Formula (I) have the structure of Formula 

(V-A'), the structure of Formula (VI-A'), or the structure of Formula (XI-A'): 

R1 

Ria R 3 

R2 / 

N 
(R~h O 

N 0 CTOH 

R N (R4 N 

N 

N 

(R6)y 

/ (V-A'), 

R 210 I/ /k( 4 ).  

N 
0

(R 6 )c 
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R1 

Ria R3 

R 2/ 

N (R4 .  

N 

0 

(R 6)yN 

/ 6"(XI-A'), 

or pharmaceutically acceptable salts, prodrugs, solvates, hydrates, stereoisomers, or tautomers 

thereof 

[02581 In some embodiments, R' is halogen, -OH, -CN, or -CONH2.  

[0259] In some embodiments, R' is halogen.  

[0260] In some embodiments, R' is fluoro.  

[0261] In some embodiments, R' is chloro.  

[02621 In some embodiments, R' is -OH.  

[02631 In some embodiments, R' is -CN.  

[02641 In some embodiments, Ri is H.  

[02651 In some embodiments, R1 and R", together with the atom to which they are 

attached, come together to fonn a 3- to 10-membered heteroaryl ring further comprising 1, 2, 

or 3 heteroatoms selected from N, 0, and S.  

[0266] In some embodiments, R' and R", together with the atom to which they are 

attached, come together to form a 5-membered heteroaryl ring further comprising 1, 2, or 3 

heteroatoms selected from N, 0, and S.  

[02671 In some embodiments, R' and Ra, together with the atom to which they are 

attached, come together to form a 5-membered heteroaryl ring further comprising 2 

heteroatoms selected from N, 0, and S.  

[0268] In some embodiments, R 1 and Ra, together with the atom to which they are 

attached, come together to form a 5-membered heteroaryl ring further comprising 2 nitrogen 

atoms.  

[02691 In some embodiments, R 2 is is CI-C6 alkyl.  

[02701 In some embodiments, R2 is -CH3.  

[02711 In some embodiments, R3 is isC-C6 alkyl.  

[0272] In some embodiments, R3 is -CH 3 .  
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[02731 In some embodiments, R 2 and R', together with the atom to which they are attached, 

come together to form a 3- to 10-membered heterocyclyl ring further comprising 1, 2, or 3 

heteroatoms selected from N, 0, and S.  

[0274] In some embodiments, R2 and R3, together with the atom to which they are attached, 

come together to form a 5-membered heterocyclyl ring comprising nitrogen atom.  

[0275] In some embodiments, R2 and R3, together with the atom to which they are attached, 

come together to form a 6-membered heterocyclyl ring comprising 1 nitrogen atom.  

[02761 In some embodiments, R 2 and R 3, together with the atom to which they are attached, 

come together to forn a 7-membered heterocyclyl ring comprising I nitrogen atom.  

[0277] In some embodiments each R4 is independently selected from halogen, -OH. -CN, 

-NO2, -COOH, -CH2CN, CH 2N(R8 ) 2 , C1-C6 alkyl, C1-C6 alkoxy, C1-C6 halogenalkyl, C1-C 

halogenalkoxy, -O-(C 2 -C 6 alkenyl), -O-(C 2 -C 6 alkynyl), C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, -OH, 

OP(O)(OH)2, -OC(O)(Cf-C 6  alkyl), -C(O)(C 1 -C6  alkyl), -OC(O)O(C1-C6 

alkyl), -NH2, -NH(C 1 -C 6 alkyl), -N(C1-C6 alkyl)2, -NHC(O)(C1-C 6 alkyl), -C(O)NH 2,

C(O)NH(C 1-C 6 alkyl), -S(O) 2(C1 -C6 alkyl), -S(O)NH(C 1-C 6 alkyl), and S(O)N(C-C 6 alkyl)2.  

[02781 In some embodiments, R' is halogen.  

[0279] In some embodiments, R4 is F.  

[0280] In some embodiments, R4 is Cl.  

[0281] In some embodiments, R4 is -CN.  

[02821 In some embodiments, R4 is -NO 2 .  

[02831 In some embodiments, R4 is -C(O)NH 2 .  

[02841 In some embodiments, R' is -C 1 -C6 alkyl.  

[02851 In some embodiments, R4 is -CH3 .  

[0286] In some embodiments, R4 is C1-C6 halogenalkyl.  

[0287] In some embodiments, R4 is -CHF2 

[0288] In some embodiments, R4 is CI-C6 alkoxy.  

[02891 In some embodiments, R4 -s -OCH 3 .  

[02901 In some embodiments, R4 is C 1 -C halogenalkoxy.  

[02911 In some embodiments, R4 is -OCHF.  

[02921 In some embodiments, R4 is -NHC(O)(C1-C6 alkyl).  

[0293] In some embodiments, R4 is -NHC(O)CH 3 .  

[0294] In some embodiments, R4 is S() 2 (C1 -C6 alkyl).  

[0295] In some embodiments, R4 is S(O) 2CH3 .  
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[02961 In some embodiments, x is an integer selected from 0, 1, 2 and 3.  

[02971 In some embodiments, x is 0.  

[0298] In some embodiments, x is 1.  

[0299] In some embodiments, x is 2.  

[0300] In some embodiments, x is 3.  

R4NR8 

[0301] In some embodiments, R' is selected from , and 

0,R9 .  

R 7 

R 7 
[0302] In some embodiments, R' is m .  

N-R8 

[0303] In some embodiments, R" is 

[03041 In some embodiments, R 5 is R.  

R7 

- -Nl 

[03051 In some embodiments, R is selected from R.  

R7 

[03061 In some embodiments, R 5 is selected from f N R7.  

R7 

[0307] In some embodiments, R 5 is selected from R .  

- -N 0 
[03081 In some embodiments R' is selected from \ 

NH 

LN 
[03091 In some embodiments, R' is selected from the group consisting 

(C1 .6 alkyl) 

NH N N (C1-6 alkyl) 
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.N> OH 

[03101 In some embodiments, R 5 is selected from the group consisting N 

NH N(C1.6alkyl) 

[0311] In some embodiments, R 5 is selected from the group consisting 

0 N 

NH (C1 -6alkyl) 

[0312] In some embodiments, m is selected from 0, 1, and 2.  

[0313] In some embodiments, m is 0.  

[0314] In some embodiments, in is 1.  

[03151 In some embodiments, in is 2.  

[03161 In some embodiments, each n is an integer independently selected from 1, 2, 3.  

[03171 In some embodiments each R 6 is independently selected from halogen, -OH, -CN, 

-COOH, -CH2CN, -CON(R) 2, C 1-C 6 alkyl, C 1-C 6 alkoxy, C 1-C6 halogenalkyl, C 1-C6 

halogenalkoxy, -O-(C2-C 6 alkenyl), -O-(C 2-C 6 alkynyl), C 2-C 6 alkenyl. C 2-C 6 alkynyl, -OH, 

OP(O)(OH) 2, -OC(O)(C 1 -C6  alkyl), -C(O)(C1-C6  alkyl), -OC(O)O(C1 -C6 

alkyl), -NH2, -NH(C1 -C6 alkyl), -N(C1-C6 alkyl)2, -NHC(O)(C-C alkyl), -C(O)NH(C1 -C 

alkyl), -S(O) 2(CI-C 6 alkyl), -S(O)NH(C1-C 6 alkyl), and S(O)N(C-C alkyl) 2 .  

[03181 In some embodiments, each R 6 is independently selected from CN, CO(NR8 )2, C1

C6 alkyl, C 1-C 6 alkoxy, C1 -C6 halogenalkyl, C1 -C6 halogenalkoxy.  

[03191 In some embodiments, R 6 is -CH3 .  

[0320] In some embodiments, R 6 is -OCH3.  

[0321] In some embodiments, R6 is -CN.  

[0322] In some embodiments, R6 is -C(O)NH2.  

[03231 In some embodiments, y is an integer selected from 0, 1, 2. 3.  

[03241 In some embodiments, y is 0.  

[03251 In some embodiments, y is 1.  

[03261 In some embodiments, y is 2.  

[0327] In some embodiments, y is 3.  
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[03281 In some embodiments, each R 7 is independently selected from H, C1-6 alkyl, C2-6 

alkenyl, C 2-6 alkynyl, and aryl.  

[0329] In some embodimens two R7 together with the nitrogen atom to which they are 

bound and any intervening atoms, form a heterocycle.  

[0330] In some embodimens two R7 together with the nitrogen atom to which they are 

bound and any intervening atoms, form a 6-membered heterocycle.  

[03311 In some embodimens two R t ogether with the nitrogen atom to which they are 

bound and any intervening atoms, form a 6-membered heterocycle comprising N and 0.  

[03321 In some embodiments R' is selected from H, C1.6 alkyl, C3 -8 cycloalkyl, C 1-6 

halogenalkyl.  

[0333] In some embodiments R' is selected from H and C1-6 alkyl.  

[0334] In some embodiments, R9 is selected from C 1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, 

(CH2) 1 .60R, C3-8 cycloalkyl, aryl, heterocycle.  

[03351 In some embodiments, R9 is C1-6 alkyl, or C Halogenalkyl.  

[03361 In some embodiments, R9 is C14 alkyl. In some embodiments, R9 is C1-4 

Halogenalkyl.  

[0337] In some embodiments, R9 is -CH. In some embodiments R9 is -CH2 F. In some 

embodiments, R9 is -CHF2 . In some embodiments, R9 is -CF3 .  

[0338] Non-limiting illustrative compounds of the present disclosure include the 

compounds, presented in the Table 1, or a pharmaceutically acceptable salt, isomer, solvate, 

prodrug, or tautomer thereof.  

[03391 Table 1. Examples of the Compound (I) 

Comp. # Structure ILTPAC name 

CI 

N CI 3-[5-chloro-2-[(3S)-3
(morpholinomethyl)-3,4-dihydro-1H

1 ( N N isoquinoline-2-carbonvl]phenvl]-N-(4

O -
chlorophenyl)-N-[(2

N - cyanophenyl)methyl]-5.6,7,8

\ / tetrahydroindolizine-I-carboxamide 

N 
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Cm.9Structure IUPAC name 

'Cl 
N 3-[5-chloro-2'-[(3S)-3

- c (rnorpholiinorethyl,)-3,4-dihydro-1IH
2 0 isoqinol)ine-2-carbonyl]phenyl]-N-(4

"N ~ N' / chloropheniyl)-N-[(3-methoxyr-2-methyl

o") - 0pheiivl)rnethvl]-5,6,7,8
N tetrahvdroinidolizine- I-carboxarnide 

O 
-

0

N 0 H 3-[5-chloro-2-[(3S)-3
- (rnorpholiinorethyl)-3,4-dihydro-1IH

3 0-N 0 N' isoqutiinoline-2--carbo'nvl]pheiivl]-N-[(2
cyanophenyl)methyl]-N-(4

N -hydroxyphenyl)-5,6,7,8

0 ~tetrahvdroindolizine- I-carboxarnide 

N 

N O H 3-[5-chloro-2-[(3S)-3
(iiiorp~holiniomiethiyl)-3.4-dihvdro--IH

4 0 isoquiinoline-2-carbonyl]phenyl]-N-(4
NN' / hydroxypheniyl)- N-[(3-metlioxv-2

o") - 0 nethyl-phenyl)methyil]-5,6.7,8
N -. tetrahvdroindoliizinie-l-carboxamide 

O 
0

N N; 
0- N-(4-hiydroxyphenyvl)-N-[(3-rnethoxy-2

N Q0 tnetlivl-phenivl)methivl]-3-[2-[(3S)-3
5 I N \/ (mrnrphol)inomethyb)-3,4-dihydro-lH

0' isoquinoliine-2--carbonyl]phenyil]-5.67,8

OHt tetrahvdroindolizine- I-carboxarnide 

110



WO 2023/129553 PCT/US2022/054091 

CM.9Structure IUPAC name 

N 0 H 5-[5-chloro-2-+3S)-3

(rnorpholinornethyl)-3,4-dihydro-1H

6 r N 0N'~ / isoqutiinoline-2--carbonvl]pheiivl]-N-[(2
oj - 0cyanophenyfrnethyl]-N-(4

N hydr-oxyp~henyvlj-12-dinethyl-pyrrole-3
carboxamide 

N 

NCl 
N OH 5-[5-chloro-2-[(3S)-3

N 0 H(rnorpholiinorethyl)-3,4-dihydro-1H

7 0 ~ ~ isoquiinol)ine-2-carbonyl]phenyl]-N-(4

rN -- NN ' hvdroxyphenyl)-N-[(3-methoxy-2
Oj J methyl-phenyl~methy1- I 2-dimethyl

N -pyrrole-3-carboxamide 

0

\/N-(4-hvdroxyplhenyl)-N--[(3-metlhoxy-2
N N 0 rnetlwl-phenvl)tnetlivl]-1.2-dirnethyl-5

8 I/N \ /[2-[( S,)-3-(iiorpholitiiiietliyl)-3.,
1,1 0 dihyvdro- IH-iso~quinoline-2

/ carbonvllphenvyllpyrrole-3-carboxarnide 

N 

C 1 
5-[5-chloro-4-ey aio-2+[3S)-3

N N 0 H (mrnorphol)inomethyl)-3,4-dihydro-1H

<~N ~ - /isoquinoiie-2-earboy1]lpheny1l]-N-(4
rncthNiv-p~henNIl)mietliyl]-1.,2-dimethy1l

0oN pyrrole-3-carboxarnide 

0 X 

0-
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Cm.9Structure IUPAC name 

'-0 F 

N clN-(4-chloropheinyl)-5'-[5
(difluorometliyl)-4-methoxy-2--[(3S)-3

10 0 (morpholinornetlivl)-3A,-dihvdro-IH

10- <N- -N'N / isoquItinolinie-2-carboinyl]pheinyl]-N-[(3
oj mretlioxy-2-rnetliyl-pliyl)rnetlhyl]- 1 2

N dirnetliyl-pyrrole-3-carboxarnide 

0 90

0 

(rncorpho~linomethyvl)-3,4-dihydro- IH

0 ~isoquiinoline-2-carbonyl]phenyl]-N-(4
11 -N ' / hydroxypheniyl)- N-[(3-metlioxv-2

Q,) methyl-phenyl~methy1- I '-dimetlivl
N -pyrrole-3-carboxamide 

o 
0-_ 

F 

FXo 
CI N-(4-chlorophenyl)-5-[4

(difluoroniethoxv)-2-[3S)-3
/ (morpholiniorethljl-3.4-dihvdro-1H

12 N 'Nisoquinoline-2-carbonyil]phienvl]-N-[(3

metlhoxy-2-methyl-pheniyl~methy1]-12I 
N/ -N ' dirnetliyl-pyrrole-3-c-arboxarnide 

000 

F 

F 0 //N 

ci N-(4-chloropheniyl)-5-[5-cyanio-4
(difluorornethoxy)-2-[3S)-3

13 N (miorpholiniomiethvyl)-3.A-dihvdr--IH
13N NisoquItinolinie-2-carboinyl]pheinyl]-N-[(3

4(: QN~ retlioxy-2-rnetliyl-pheniyl)rnetlhyl]- 1.2

N N 'N dirnetlivl-pyrrole-3-carbox-arnide 

00 00 
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Cm.9Structure IUPAC name 

N 

F 
0OH 5--[4-cyanio-5-tluoro-2--[(3S)-3

(morpliolinioretlwylj-3.4-dilivdro-1H

14 N Nisoqluinoliine-2-carbonvllphenyvl]-N-(4I hydroxyphenyl)-N-[3-rnethoxy-2-'
niethyl-plienyl)rnetrhl]-1,2-dimethyl

N' N N jpyrrole-3-carboxarnide 

N N /5-[5-chloro-4-rnethoxy-2--[(3S)-3
(miorp~holiniomietlwDl-3.A-dihvdr--IH

iscqumiioline-2-carboniyl]pheniyl]-N-(4
15 ~ -NN /" cyanoplienyl)-N-[3-metlioxv-2-rnethyl

O ,J phenvl)tnethyl]-1.2-dinethyl-pyrrole-3
N - carboxarnide 

00 

N FA0 
F 

5-[4-(difluoromethoxv)-5-fluoro--2-[(3S)

N N 0 H 3-(morpholinornethy l)-3,4-dlihydro- IH
16 isoquiinoline-2-carbonyl]phenyl]-N-(4
16 0 ~hydroxypheniyl)- N-[(3-metlioxv-2

N-N /' iethy1-plienvl)rnethyl]-I1,2-diniethyl

-j pyrrle-3-carboxamide 
N 

00 

N F 

N 0 H 5-[5-(difluiorornethivl)-2--[(3 S)-3
(rnorpholiinorethyl)-3,4-dihydro-1IH

17 0 ~isoquiinol)ine-2-carbonyl]phenyl]-N-(4
r-NN / hvdroxypheiiyl)-N-[( 3-nmethoxvY-2

O J methyl-phenyl~methy1]- I '-dimetlil
N -pyrrole-3-carboxamide 

O 
0
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Cm.9Structure IUPAC name 

N 

FI 
F N-(4-clilorophenyl)-5-[4-cyano-5-fluoro

N CI 2-[(3S)-3-(rnorp~holinometlhvl,-3.4

18 Edihiydro- IH-isoquinoline-2
-~N ~carbonyl]pheinyl]-N-[(3-miethoxv-2

N mrethvl-plienvl)rnethyl] -1,2-dirnetlil

0N -pvffole-3-carbox-mrnide 

0

N 

N II F 
F 5-[4-cvano-5-(difluorornetliyl)-2-[(3S)

N 0-. 0H 3 -(morpholinornetlivl)-3 A-dihiydro- IH

19 
-"N~ N* / ~hvdroxypheniyl)-N-[(3-methoxy-2

rnethvl-plienvl)rnethyl] -1,2-dirnetlil

o N -pylrole-3-carbox-m-nide 

00 

'N CI 

Oy< 5-[4-cliloro-5-(difluorornethoxy)-2

N F. EOH [(3S)-3-(rnorphliInorethyl)-3,4
dihydro-117-isoquifloline-2

20 0 - N. / carbonyvllphenyvl]-N-(4-hiydroxypheniylj
-' - N--[(3-rnetlioxy-2-rnethyl

oj ~ ~henivl)mietlyl]-1.,2-d-imethyl-pyrrole-3
N carboxainide 

0

N 

N -. 1 5-[5-fluoro-4-rnethoxy-2-[(3S)-3
N 0 H (rorpholinornethyl ')-3,4-dihydro-1H

isoqinioline-2-carbonyl]phenyl]-N-(4
21 0N -N'. / hvdroxypheiiyl)-N-[( 3-nmethox,,v-2

-j methyl-phenyl~methy1- I 2-dimethyl

N -pyrrole-3-carboxamide 

0 \ 0
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N 

N. F 

N Cl N-(4-chlorophenvl)-5-[4-cvanio-5
(diflujorornethyl)-2-[3S)-3

j O (rnorpholinornethyl)-3,4-dihydro-1H
22 <NNN" / ' isoqinoline-2-carbonvl]phenvyl]-N-[(2

0 ) cyanocphenyvl)metliyl]-1,2--dimiethvl
N pyrrole-3-carboxarnide 

0 
-p 

N 

F 

N ..- aH5-[5-(difluorornethyl)-4-rnethyl-2-[(3S)
3-(rnorpholiniomietliwD-3A,-dihydro--IH

23 0 ~ ~ iscoqinoline-2-carboniyl]pheniyl]-N-(4
23 -- N". /" hvdroxyplhenyl)-N-[(3-metlioxy-2J rethvl-plienvl)rnethyrl]-I,2-dimietlhyl

N - yrl--carboxarnide 

0 X
0

CIF 
/ 5-[4-chloro-5-(difluoromethvl)-2-[(3Sj

3-(morpholinornetlivl)-3A4-dihiydro-I H

24N jisoq-uinolinie-2-carbonyllphenyfl-N-(4
cyaniopheniyl)-N-[(3-methoxy-2-methyl

0Q -N plienyl)rnetlwl] -I.2-d irethyl-pyrrole-3 
(-N N Icarboxarnide 

00 0 

F 

FX)-o 
Ci N-(4-chlorophenvl)-5-[4

(difluioromethoxy)-5-rnethyl-2-[(3S)-3
25 /(mrnorphol)inomethyl)-3,4-dihydro-lH

25IN isoqinoicline-2-carbonvl]plienvl]-N-[(3

4Q- N methoxy-2-rnethyl-phenyvl)r-nethyl]- 1,2

N / - N j dirnethyl-pyrrole-3 -carboxamide 

00 00 
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F 

F )- o F 
ci N-(4-clilorophenyl)-5-[4

/ /(difluoromethoxyi)--f-luo-ro-2-[(3S)-3

26 N 'N (morpholiniomietlwDl-3.A-dihvdr--IHIisoquItinolinie-2-carboinyl]pheinyl]-N-[(3
P0  N~ tnethoxv-2-methivl-phenvl)rnetlivl]-1.2

N/N N diniethyl-pvrrole-3 -carboxarnide 

00 00 

F C 
/0 0H 5-[ 5-cliloro-4-tluoro-2-[3S)-3

N (rnorpholinornethylb-3,4-dihydro-1H

27 N jisoquinioline-2-carbonyllphenyl]-N-(14
0 h~lydroxyphenvl)-N-[(3-rnetlicxv-2

P N - etliyl-pheniyl)methyvl]-1.2-dirnethyl
N N pyrrole-3-carboxamide 

00 0 

F 

F 
C I N-(4-chlorophenyl)-5-[5

//N(difluioromietlivl)-4-miethvyl-2-[(3S)-3
28 N(morpholinornetlivl)-3A,-dihvdro-IHl

isoquiinoliine-2-carbonyl]phenyl]-N-[(3
Q- N methoxv-2-rnethvl-phenyl)methyl]- 1,2

N/ ~ N N dirnethyl-pyrrole-3-carboxarnide 

0 00 

F Cl 

5-[5-chloro-4-fluoro-2-[3S)-3

N(morpholinornetlivl)-3A,-dihvdro- IH
29 Iisoq-uinolinie-2-car-bonyllphenyfl]-N-(4

- ~cyaniopheniyl)-N-[(3-methioxy-2-rnethyl
- Nhenvl)tnethyl]-1,.2-dirnethyl-pyrrole-3 

N N carboxarnide 

00 0 
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-0 F N 

N-(4-cvaniophenyvl)-5-[5-fluioro-4
rnethoxy-2-[(3iS)-3-(morpholinrniethvl)

N0 JN 3A4-dihydro-1H-isoquinolinec-2
30carbonvil]p~henvl]-N-[(3-methioxy-2

rnetliyl-pheniyl)metlhyl]-1.2-dirnethyl

N N /pyrrole-3-carbloxamide 
o 0 0

F 

SF 0 

5-[4-(difluorornetho,,xy)-2-[(3S)- 3

N 0 H (morpholinomethyfi-3 .- dihvdro)-1H

31isoquinoliine-2-earbonyvllphenyl]-N-(4
0 hvdlroxyphenvl)-N-[3-rnethoxy-2

~N'' " rnethvl-phenyl)netliyl]-1.,2-dimethy1
N - pyrrole-3-carboxarnide 

0 
00 

F 

F 0 CI 
/CI 5-[5-chloro-4-(difluoromethoxv)-2

[(3S)-3-(rnorpholiinometliyl)-3.4

32N N dihiydro- IH-isoquinoline-2
32I carbonyl]phenyl]-N-(4-chlorophenyl)-N

PQ-N [(3-rnetlhoxy-2-rnetliyl-phenyl)rnetlwli]
N/ - N I1,2-dirnethyl-pyrrol)e-3-carboxarnide 

00 0 0 

C I 1 
5-[5-chloro-2-[(3S)-3

/(miorp~holiniomiethvDl-3.4-dihvdr--IH
33NN isocquiinoline-2-carboniyl]pheniyl]-N-(4

33 '.-t ::cyaniopheniyl)-N-[(3-metlioxy-2-rnetlwl
0 N~ 

0 / 
phenvl)rnethyl]-1.2-dirnethyl-pyrrole-3N N carboxarnide 

0 0 01 
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NX 

0 H -5-[5-chloro-4-cyano-2-[(3iS)-3
(miorp~holiniomietlwDl-3.A-dihvdr--IH

34 N N isoqumiioline-2-carboniyl]pheniyl]-N-(4
hydroxyphenyl)-N-2

0- N rnethoxyphenvl)rnethyl]-I1,2-dinetlivl

N' N Ipyrrole-3 -carboxarnide 

00 0 ON 

F F F N 
N-(4-cyanoplienyl)-5-[5

(difluorornethvl)-4-fluoro-2-[(3S)-3

N (morpliolinioretlwylj-3.4-dilivdro-1H
35 isoqurinoliine-2-carbony]pheny1]-N-[(3

- Q-N~ metlhoxy-2-methyl-pheniyl~methy1]-1I 2

NN Jdirnetlyl-pyrrole-3-carboxarnide 
00 00 

F 

F /0 CI 5-[5-clhloro-4-(difluiorornethoxy)-2
0OH [(3S)-3-(rnorpholiniomethl)-314

L ~dihiydro- IH-isoquinoline-2
36 NNcarbonyllphenvl]-N-(4-hydrox,,ylpheniyl)

I ~N-[3-rnethoxy-2-rnethyl

%hen.l)rethyl]-i,2-dirnetlivl-pyrrole-3

N -N N N l carboxarnide 

O 00 

-o N 

0H 5-[5-cyano-4-miethox,,Y-2-[(3S)-3
/ (rncorpho~linomiethiyl)-3,4-dihydro- IH

3 N isoquiinoline-2-carbonyl]phenyl]-N-(4
hvdroxypheiiyl)-N-[( 3-nmethoxvY-2

0 N ~methyl-phienyllmethyl] -I,2-diniethyl

N N pyrrole-3-carboxamide 

O0 0 0
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F 

N-(4-cv-,nophenvl)-5-[5
(difluorornethyl)-4-rnethoixy-2-[(3iS)-3

38N (miorpholiniomietlwDl-3.A-dihvdr--IH
isoquItinolinie-2-carboinyl]pheinyl]-N-[(3

Q-N ~nethoxv-2-methivl-phenvl)rnetlivl]-1.2
N / N diniethyl-pvrrfole-3 -carboxarnide 

Oj 0 01

Cl F 
F 

CI 5-[4-chloro-5-(difluioromethvl)-2-[(3S)
3-(rnorpholinomethyl)-3 A,-dihydro- IH

N iscoqinoline-2-carbonyl]phenyl]-N-(4
39 c1horopheny1l)-N-[(3-rnet1hoxy--rnmethyl

.- phenvl)tnethyl]-1.2-dirnethyl-pyrrole-3

N N carboxarnide 

o0 00

F 

5-[5 -chiloro-4-(difluorornetho,,xy)-2
[(3S)-3-(miorpholiniomethyl)-3.4

40 N N dihydro-IH-isoquinoline-2
40 carbonivl]phenvl]-N-(4-cyaniiopheiivl)-N

[(3 -methoxy-2-rnethyl-phenvl)methl] 
1,2--dimiethvl-pyrrole-3-carboxamide 

N N N 

o0 0 0

F 
F5-[5-(dliflucoromethybl'-4-methoxy-2

0OH [(3S)-3-(rnorphiolinornethiyl)-3,4

N N dihydro-I--isoqluinoline-2
41 N carboniyllphenyl]-N-(4-hydro-)xyphenyl)

N-[3-methoxy-2-methyl
(:LN plienyl)rnethyl] - I.2-d irethyl-pyrrole-3 

N N N' carboxarnide 

O 00 

119



WO 2023/129553 PCT/US2022/054091 

Cm.9Structure IUPAC name 

F lN-(4-chloropheny1l)-5-[4-cyano- '
CI (difluorornethyl)-2-[(3S)-3

42 N (mrnorphol)inomethyb,-3,4-dihydro-1H
I isoqutinohne-2-carbonyl]plienvl]-N-[(3

Q-N mnethoxv-2-rnethvl-phenivl)r-nethyl]- 1,2

N N dimethyl-pyrrole-3 -carboxamide 

O0 001 

CI F 
F 

O H 5-[4-chloro-5-(difluorornethvl)-2-[(3S)
3-(morpliolinioretlwylj-3.4-dihivdro-11

43N isoqluinoliine-2-carbonvllphenyvl]-N-(4
N hvdroxypheniyl)-N-[(3-methoxy-2

Q-N mnethvl-plienvl)rnethyl] -1,2-dirnethivl

N/ N 1 pvrrole-3-carboxarnide 

O0 0 

F 

FX)O F N II N-(4-cyanoplienyl)-5-[4
(difluo(-romiethoxvy)-5-fluoro-2-[(3S)-3

44 N(morpliolinioretlwylj-3.4-dilivdro-1H
N Iisoquiinoliine-2-carbonyl]phenyl]-N-[(3

rnethoxv--rnmethyl-phenyl)rnethyl]-i1,2

N- N dimethiyl-pyrrole-3-carboxarnide 

O0 00 

N 
F 

F OH ~~ 5-[4-cyano,-5-(difluoromtietioxv)-2-[(3S)
S F H3-(mcorpho~linomethiyl)-3,4-dlihydro- IH

45 N Nisoquiinoline-2-carbonyl]phenyl]-N-(4Ihydroxypheniyl)- N-[(3-metlioxv-2
rnethyl-plienyl)rnethyl] -I,2-diniethyl

( N / -N N pyrrole-3-carboxamide 

O0 0 0l 

120



WO 2023/129553 PCT/US2022/054091 

Cm.9Structure IUPAC name 

F 0-(F 

/\ FOH 5-[5 -(difluorornethoxy)-4-fluoro-2-[(3S)
L ~~~ 3-(rnorpholiniomietliwD-3A,-dihydro--IH

N6 1 iscoquiinolinie-2-carboniyl]pheniyl]-N-(4

46 .- hvdroxyplhenyl)-N-[(3-metlioxy-2
N rnethyl-phenyl~methyl] - ,2-ditnethyl

O NN .~Ipyrrole-3 
-carboxarnide 

0 0 l 

F 

F 5-[4-(difluorornethoxvj-5-rnetlhyl-2
O H [(3S)-3-(mnorpholiii(metliyl,-3.4

dihydro- IH-isoquinoline-2

47 N 'N carboniyl]pheniyl]-N-(4-hycdrcxvphenvl)
-- N-[(3-rnethoxy-2-rnethyl

Q-N phenyl)rnethyl]-i,2-dirnetlivl-pyrrole-3

N/ N N carboxarnide 

O0 0 0 l 

H 0 

0 H 5-[5-acetamido-2-[(3S)-3
(rncorpho~linomiethiyl)-3,4-dih ydro- IH

48 N isoquinol,)ine-2-carbonyl]phenyl]-N-(4
hvdroxypheiiyl)-N-[( 3-nmethox,,v-2

(LN ~methyl-phienybmethyl] -I,2-diniethyl

( NN N pyrrole-3-carboxamide 

O0 0 0

N 0oH N-(4-hydroxyphenvl)-N-[(3-rnethoxy-2
methyl-phenyl)rnethyl]- 1,2-dirnetliyl-5

49[5-metliylsulfonyvl-2--[(3S)-3
1 N - N (miorp~holiniomiethvl)-3.A-dihvdr,- I H

oj 0 ~ iso(Iuinohnie-2--carbonyl]phenyl]pyrrole
N -3-carboxamide 

0 \
0
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N. CI 

N 0OH 5-[4-chlcoro-2-methl-6-[(3S)-3
(rnorpholiinorethyl)-3,4-dihydro-1IH

50 0 ~isoquiinol)ine-2-carbonyl]phenyl]-N-(4
50 -NN /hlydroxyphenvl)-N-[(3-rnetlicxv-2

O retliyl-phenyl)methvl] -1I.2-dirnethyl

N pyrrole-3-carboxamide 

0 \ 0

F. F 

N N 0 5-[4.S5-difluoro-2-[3S)-3
(rncorpho~linomiethiyl)-3,4-dihydro- IH

isoquiinoline-2-carbonyl]phenyl]-N-(4

51 -- NN. hydroxypheniyl)- N-[(3-metlioxv-2
-j methyl-phenyl~methy1- I '-dimetlivl

N -pyrrole-3-carboxamide 

00 

K N.F 

N O H -5-[5-flnoro-2-[(3S)-3
(iiiorp~holiniomiethiyl)-3.4-dihvdr--IH

isoquiinoline-2-carbonyl]phenyl]-N-(4
520NN /" hvdroxyplhenyl)-N-[(3-methioxy-2

Oj - 0ethyl-phenyl)rnethyl] -I,2-ditnethyl

N -Pyrrole-3-carboxamide 

0

F F 

0OH 
NN\ ~ N-[(2-cvaniolhenvyl)rnethyl]--5-[4,5
N.difluoro-2 -[(3S)-3-(morpho linonethy1)

53 0_ N 3,4-dihydro-1H-isoquiniolinie-2

N'0 / 
carboniyl]phenyl]- N-(4-hiydroxyphenyl)

N N i,2-dirnethiyl-pyrrole-3-carboxamide 

N 
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F 

N ""(rorpholinomethyvl)-3,4 -d ihydro- IH

54_N isoquiinoline-2-carbonyl]phenyl]-N-(4
/ N hydroxypheiiyl)-N-[(2

C/N N f rethoxyphenyl)methyl]-I1,2-diniethyl

OJ 0pyrrole-3-carboxamide 
0 

NN 

O H 5-[5-cyano-2-3S)-3

/ / (orpholiniomiethiyl)-3.4-dihvdr--IH

55 N Iiscoquiinolinie-2-carboniyl]pheniyl]-N-(4
N hydroxyphenyl)-N-2

0/ - N I rethoxyphenyl)rnethyl]-I1,2-dinethivl

NX 

oI N-(4-chlorophenIiv)-5-[4-cyano- '

/ / Nmethoxv-2-[(3S)-3--(rnorpholiinorethyl)
5 N 3,4-dihiydro- IH-isoquinoine-256 carbonyl]phenvl]-N-[(2

N rethoxylihenyl)rnethyl]-I2drehl 

N - vrl--carboxarnide 

00 0 0 
NN 

0 H 5-[5'-cyano-2-[(3S)-3
x (rnorpholinornethyl)-3,4-dihydro-1H

57N Iiso-quinioline-2-carbonyllphenyl]-N-(1457 Nhydroxyphenvl)-N-[(3-rnetlicxv-2

Q-N mnetliyl-pheniyl)methyvl]-1.2-dirnethyl

NN N pyrrole-3-carbloxamide 

0 0 0-
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0oH 5-[4-cyanoc--r-netlicxy-2--[(3S)-3
(rnorpholiinorethyl,)-3,4-dihydro-1IH

58 N 'NisoqinolrIne-2-carbonyl]phenyl]- N-(4I hvdroxyphenyl)-N-[(3-nmethoxy-2

methyl-phenyl~methy1- I 2-dimethyl
N- N pyrrole-3-carboxamide 

o- 0 1 

CI N-(4-chlorop~henyvl)-5-[4-cvanio-5

N m~iethoxv-2-[(3S'-3-(norpliolinomethvI)
N9 I"3,4-diliydro- IH-isoquainoline-2

N 0' carbonyl]phenyl]-N-2
/ 4 - NN cyanophenyl-)rethyl]-i,2-dirnethyvl

O N /--- r Npyrrole-3-carboxarnide o 0 
N 

NX 

Ci N-(4-chilorophenyl)-5-[4-cy-ano-5
//methoxy-2--[(3S)-3-(Morpholinocmethiyb,

60 N N3,4-dihydro-1H-isoquiniolinie-2Icairb~onvl]lhenvyl]-N-[(3-rnethoxv-2
rnethyl-plienyl rehl-I1,2-diniethyl

(~N Q N~- N 'N Ipyrrole-3-carboxamide 

ON 
0 

0 
o 

N- 0
0 0H N-(4-hiydroxyphenyvl)-N-[(3-rnethoxy-2

/ / methyl-phenyl)rnethyl]-i1,2-ditnetlivl-5
61 N I[2-[(3S)--3-(mrnorpholinomethyl)-3,4

dihydro- IH-isoquinoline-2-carbonyl] -5

N -~ N nitro-phenyl]pyrrole-3-carboxarnide 

00 0 0 l 
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9S + 

O H 
/ /N-[(2-cyaniopheniyl)methyl]-N-(4

N j hlydroxyphenvl)-1,2-dimethyl-5-[2-[(3S)
62 N3-(morpliolinioretlwylj-3,4-dihyvdro-1JJ

0 - NN isoquinol ine-2-carbonyl] -5 -nitro

NN plienyflpyrrole-3-carboxamide 

00 0 11 
N 

0 NH2 

CI 5-[4-carbamioyl-5-methoxy-2-[(3S)-3
/ / (rnrpholinornethylb-3,4-dihydro-1H

63 N INisoquinioline-2-carbonyllphenyl]-N-(14
chilorophenvl)-N-[(2

N/ - NN N methloxyphenlyl)methyl]- I 2-diniethyl

N N. pyrrole-3 -carboxamide 

00 0 

0 

NH H 5-[5-carbamoyl-2-[(3S)-3

/ /N.(morpholinornetlivl)-3A,-dihvdroi-IH
N4 iscoqinoline-2-carlboniyl]pheniyl]-N-(4

64hvdroxyplhenyl)-N-[(3-methioxy-2

N rnethvl-plienvl)rnethyl]-1,2-dirnethivl

N/N N . pyrrole-3 -carboxarnide 

00 00 

0 
N-0 

N-N N H N-(1H-inidazol-5-vl)-N-[(3-rnethoxy-2

/ methyl-phenyl)rnethyl- ,2-dirnetlivl-5
65 N . 2-[(3S)--3-(mrnorpholinomethyl)-3,4

:1 ~dihydro- IJJ-isoquiinolinie-2-carbonyvl-5

(N Q N~ nitro-phenyl]pyrrole-3-carboxarnide 
N N' 

O0 0 01 
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9 + 

N-0 
IN/ NH N--[(2-cyanoplienylbrnethyl]- N-(IH

N I 'indazol-6-vI)-I,2--dirnethyl-5-[2-[(3S)-3

66 ~IN(morphoiinomethyb -3.4-dihvlro)-1H
'NN isoqiiinoline-2-carbonyl]-5'-Ilitro

N N phenyl]pyrrole-3-carboxarnide 

00 0 9 
N 

0+ 

N0 N N-(1H-inidazol-6-yl)-N-[(3-methoxy-2

/ / H methyl-pheniyl)rethiyl]-1.2-dirnethyl-5
67 NI"[2-[(3S,)-3-(morpholinrnietlivl)-3-i4 

dihvdro-iH-isoquinoliine-2-carbonyl]-5
Q - N itro-pheinyl]pyrroie-3-carbcoxamiiide 

0 0 0

CI 
- -~ N-N H 

N I'N5-[5-chloro-2-[(3S)-3
N ~ ~~~(miorphoiiomietiwD)-3.4-dihvdr,- I H

68 0 NN isoquIiinoline-2-carbonyl]phenyl]-N-[(2

N/'~ N evcanopihenyvl)rethyl]-N-(1H-indazol-5
-N vi)-1.2-dimnethyl-pyrole-3-carboxanide 

00 0 9 
N 

CI 

N N- N H 5-[5-chloro-2'l-[(3S)-3
E(morpholiniomethylb-3A4-dihvlro)-iH

69 r`"N -N'N0/N isoquiinolinie-2-carbonyllplienvl]-N-(I H
indazol-5-yI)-N-[(2

0 ~~nethioxyphenyl)metlhyl]- I.2-dimethyl
N /\pyrrole-3-carboxarnide 

0 \--Q 

0 
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CI 

/ / 5-[5-chloro-2-[3S)-3

N (rnrpholinornethyl)-3,4-dihydro-1H

70 IN isoquinoline-2-carboi vl]p~henii]-N-(IH
0 N irncazol-'--yl)-N-[(3-methoxy-2-methyl

N / N phenivl)rnethyl]-1,2-dirnetlhyl-pyrrole-3

00N 0 N carboxamide 

0 

1: 
N 

N N, /NH 
N-[(2-cyanoplienyl)rnethyl]-N-(IH

-N0/ indazol-5-vI)-I1,2-dirnethyl-5 -[2+[3 S)-3
71 -NN (morpholinorrnethyl)-3 n-dihvdri- IH

0,J ~isoquinoline-2-carbonyl] -5 -nitro
N plienyflpyrrole-3-carboxamide 

N 

'~+ 

-0 
/ NH N-(1H-indazol-6-vI)-N-[2

'IN NH ethoxyphenyl~rethyl]- 1,2-dinetlryl-5
72 N I[2-[(3S)-3-(mrnorholinornethyl)-3,4

0__N dihydro-IH-isoqiiinoline-2-carbonivl]-5
N/ N Initro-phenyl]pyrrole-3-carboxarnide 

00 0 0 

CI 

N 1/5-[5-chiloro-4-fluoro-2--[(3S)-3
) ~(mrnorphol)inomethyl,)-3,4-dihydro-lH

73 0 isoquinoline-2--carbonvlphenv]-N-(4
73 <NN -NN. / cvainophenivl)-N-[(3-rnethoxy-2 -rethyl

Oj Jphenyl)rnethyl]-1,2-dirnetlivl-pyrrole-3
N -carboxamide 

0 
0
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C1 

N 0 H 5-[4-chloro-2-methyl-6-[(3S)-3
(morpholinomethyl)-3,4-dihydro-1H

74 ( N~ 0-N /\ isoquinoline-2-carbonyl]phenyl]-N-(4
4 Nhydroxyphenyl)-N-[(2

Oj -- methoxyphenyl)methyl]-I,2-dimethyl

N\ / pyrrole-3-carboxamide 

0 

[03401 In some embodiments, the compound is a pharmaceutically acceptable salt.  

[03411 In some embodiments, the compound is a salt of hydrochloric acid.  

[0342] It should be understood that all isomeric forms are included within the present 

invention, including mixtures thereof. If the compound contains a double bond, the substituent 

may be in the E- or Z- configuration. If the compound contains a disubstituted cycloalkyl, the 

cycloalkyl substituent may have a cis- or trans- configuration. All tautomeric forms are also 

intended to be included.  

[03431 Compounds of the invention, and pharmaceutically acceptable salts, hydrates, 

solvates, stereoisomers and prodrugs thereof may exist in their tautomeric form (for example, 

as an amide or imino ether). All such tautomeric forms are contemplated herein as part of the 

present invention.  

[0344] The compounds of the invention may contain asymmetric or chiral centers, and, 

therefore, exist in different stereoisomeric fonrs. It is intended that all stereoisomeric forms of 

the compounds of the invention as well as mixtures thereof, including racemic mixtures, form 

part of the present invention. In addition, the present invention embraces all geometric and 

positional isomers. For example, if a compound of the invention incorporates a double bond or 

a fused ring, both the cis- and trans-forms, as well as mixtures, are embraced within the scope 

of the invention. each compound herein disclosed includes all the enantiomers that conform to 

the general structure of the compound. The compounds may be in a racemic or enantiomerically 

pure form, or any other form in terms of stereochemistry. The assay results may reflect the data 

collected for the racemic form, the enantiomerically pure form, or any other form in terms of 

stereochemistry.  

[03451 Diastereomeric mixtures can be separated into their individual diastereomers on the 

basis of their physical chemical differences by methods well known to those skilled in the art, 
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such as, for example, by chromatography and/or fractional crystallization. Enantiomers can be 

separated by converting the enantiomeric mixture into a diastereomeric mixture by reaction 

with an appropriate optically active compound (e.g., chiral auxiliary such as a chiral alcohol or 

Mosher's acid chloride), separating the diastereomers and converting (e.g., hydrolyzing) the 

individual diastereomers to the corresponding pure enantiomers. Also, some of the compounds 

of the invention may be atropisomers (e.g., substituted biaryls) and are considered as part of 

this invention. Enantiomers can also be separated by use of a chiral HPLC column.  

[03461 It is also possible that the compounds of the invention may exist in different 

tautomeric forms, and all such forms are embraced within the scope of the invention. Also, for 

example, all keto-enol and imine-enamine fonns of the compounds are included in the 

invention.  

[0347] All stereoisomers (for example, geometric isomers, optical isomers and the like) of 

the present compounds (including those of the salts, solvates, esters and prodrugs of the 

compounds as well as the salts, solvates and esters of the prodrugs), such as those which may 

exist due to asymmetric carbons on various substituents, including enantiomeric forms (which 

may exist even in the absence of asymmetric carbons), rotameric fonns, atropisomers, and 

diastereomeric forms, are contemplated within the scope of this invention, as are positional 

isomers (such as, for example, 4-pyridyl and 3-pyridyl). (For example, if a compound of 

Formula (I)incorporates a double bond or a fused ring, both the cis- and trans-forms, as well as 

mixtures, are embraced within the scope of the invention. Also, for example, all keto-enol and 

imine-enamine fonns of the compounds are included in the invention.) Individual 

stereoisomers of the compounds of the invention may, for example, be substantially free of 

other isomers, or may be admixed, for example, as racemates or with all other, or other selected, 

stereoisomers. The chiral centers of the present invention can have the S or R configuration as 

defined by the IUPAC 1974 Recommendations. The use of the terms "salt", "solvate", "ester," 

"prodrug" and the like, is intended to equally apply to the salt, solvate, ester and prodrug of 

enantioiners, stereoisomers, rotanmers, tautomers, positional isomers, racemnates or prodrugs of 

the inventive compounds.  

[03481 The compounds of Formula I may form salts which are also within the scope of this 

invention. Reference to a compound of the Formula herein is understood to include reference 

to salts thereof, unless otherwise indicated.  

[0349] The present invention relates to compounds which are modulators of BCL-2 

proteins. In one embodiment, the compounds of the present invention are inhibitors of BCL-2 

129



WO 2023/129553 PCT/US2022/054091 

proteins. In another embodiment, the BCL-2 proteins is Isoform 1. In another embodiment, 

the BCL-2 proteins is Isoform 2.  

[0350] The invention is directed to compounds as described herein and pharmaceutically 

acceptable salts, hydrates, solvates, prodrigs, stereoisomers, or tautomers thereof, and 

pharmaceutical compositions comprising one or more compounds as described herein, or 

pharmaceutically acceptable salts, hydrates, solvates, prodrugs, stereoisomers, or tautomers 

thereof 

Method of Synthesizing the Compounds 

[03511 The compounds of the present invention may be made by a variety of methods, 

including standard chemistry. Suitable synthetic routes are depicted in the Schemes given 

below.  

[0352] The compounds of Formula (I) may be prepared by methods known in the art of 

organic synthesis as set forth in part by the following synthetic schemes. In the schemes 

described below, it is well understood that protecting groups for sensitive or reactive groups 

are employed where necessary in accordance with general principles or chemistry. Protecting 

groups are manipulated according to standard methods of organic synthesis (T. W. Greene and 

P. G. M. Wuts, "Protective Groups in Organic Synthesis". Third edition. Wiley, New York 

1999). These groups are removed at a convenient stage of the compound synthesis using 

methods that are readily apparent to those skilled in the art. The selection processes, as well as 

the reaction conditions and order of those skilled in the art will recognize if a stereocenter exists 

in the compounds of Formula (I). Accordingly, the present invention includes both possible 

stereoisomers (unless specified in the synthesis) and includes not only racemic compounds but 

the individual enantiomers and/or diastereomers as well. When a compound is desired as a 

single enantiomer or diastereomer, it may be obtained by stereospecific synthesis or by 

resolution of the final product or any convenient intermediate. Resolution of the final product, 

an intermediate, or a starting material may be affected by any suitable method known in the 

art. See, for example, "Stereochemistry of Organic Compounds" by E. L. Eliel, S. H. Wilen, 

and L. N. Mander (Wiley-Interscience, 1994).  

[03531 The compounds described herein may be made from commercially available 

starting materials or synthesized using known organic, inorganic, and/or enzymatic processes.  

Preparation of Compounds 

[0354] The compounds of the present invention can be prepared in a number of ways well 

known to those skilled in the art of organic synthesis. By way of example, compounds of the 
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present invention can be synthesized using the methods described below, together with 

synthetic methods known in the art of synthetic organic chemistry, or variations thereon as 

appreciated by those skilled in the art. Preferred methods include but are not limited to those 

methods described below. Compounds of the present invention can be synthesized by 

following the steps outlined in General Schemes 1 which comprise different sequences of 

assembling intermediates or compounds. Starting materials are either commercially available 

or made by known procedures in the reported literature or as illustrated below. Presented 

General Scheme 1 has only illustrative propose and it obvious to skilled in the art that it could 

be modified in case of preparation each specific compound of Formula (I).  

General Scheme 1 
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[03551 The Table 2 presents the non-limiting illustrative conditions for the reactions 

described in the General Scheme 1.  

Table 2.  

Reaction step Co-Reagent Conditions 
Propionic anhydride, formic acid, 

1 Ethyl propiolate 0°C-*ambient temperature--100°C, Na2CO3, 
6 h 

2 KOH H20, MeOH. HCI, 50°C, 5 h 
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3,10 R1 Et3N, TBTU, DCM, ambient temperature, 
H 2 N overnight 

Br 

4,11 (R4 K3PO4 , pivalic acid, N,N-dimethylacetamide, 

Ox PdCl2 (PPh3)2, 135°C, 45 min 

5,9,12 NaOH H20/EtOH, HCL, ambient ternperature-50°C, 
5-12h 

NH 

6,13 DIPEA, TBTU, DMF, 60°C, overnight 

R 5 

Br 
7,14 Br/(R6 /ert-BuOK, tert-BuOH, 50-60°C, 1.5 h 

8 CH3I DMF, NaH, 0°C->ambient temperature, 16 h 

[03561 It obvious to skilled in the art that for some transformation may be use appropriate 

protecting groups. Non-limiting list of protecting group useful in the preparation of compounds 

of Formula I includes: Acetyl (Ac), Benzoyl (Bz), Benzyl (Bn), Methoxymethyl ether (MOM), 

p-Methoxybenzyl ether (PMB), Pivaloyl (Piv), Trityl (Tr), Carbobenzyloxy group (Cbz), lert

Butyloxycarbonyl (Boc), Tosyl (Ts).  

[0357] Such example of using protective group presented in the preparation of the 

compound 3: 

N' N' 
-0~ OH 

N N OH 
N NN 

CI BBr3  C 0 
\ / DCM/THF \ 

N '_N O 
N -- N 6 

N 

\_j 

P11 3 

Methods of Using the Disclosed Compounds 
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[03581 Another aspect of the invention relates to a method of treating a disease or disorder 

associated with modulation of BCL-2 proteins. The method comprises administering to a 

patient in need of a treatment for diseases or disorders associated with modulation of BCL-2 

proteins an effective amount the compositions and compounds of Formula (I).  

[0359] In another aspect, the present invention is directed to a method of inhibiting BCL

2 proteins. The method involves administering to a patient in need thereof an effective amount 

of a compound of Formula (I).  

[03601 Another aspect of the present invention relates to a method of treating, preventing, 

inhibiting or eliminating a disease or disorder in a patient associated with the inhibition of 

BCL-2 proteins, the method comprising administering to a patient in need thereof an effective 

amount of a compound of Formula (I). In one embodiment, the disease may be, but not limited 

to, cancer and metastasis.  

[03611 The present invention also relates to the use of an inhibitor of BCL-2 proteins for 

the preparation of a medicament used in the treatment, prevention, inhibition or elimination of 

a disease or condition mediated by BCL-2 proteins, wherein the medicament comprises a 

compound of Fonnula (I).  

[0362] In another aspect, the present invention relates to a method for the manufacture of 

a medicament for treating, preventing, inhibiting, or eliminating a disease or condition 

mediated by BCL-2 proteins, wherein the medicament comprises a compound of Fonnula (I).  

[03631 Another aspect of the present invention relates to a compound of Formula (I) for 

use in the manufacture of a medicament for treating a disease associated with inhibiting BCL

2 proteins.  

[03641 In another aspect, the present invention relates to the use of a compound of Formula 

(I) in the treatment of a disease associated with inhibiting BCL-2 proteins.  

[0365] Another aspect of the invention relates to a method of treating cancer. The method 

comprises administering to a patient in need thereof an effective amount of a compound of 

Formula (I).  

[03661 Another aspect of the invention relates to a method of treating or preventing cancer.  

The method comprises administering to a patient in need thereof an effective amount of a 

compound of Formula (I).  

[0367] In one embodiment, the present invention relates to the use of an inhibitor of BCL

2 proteins for the preparation of a medicament used in treatment, prevention, inhibition or 

elimination of a disease or disorder associated with cancer.  
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[03681 In another embodiment, the present invention relates to a compound of Formula (I) 

or a pharmaceutical composition comprising a compound of the present invention and a 

pharmaceutically acceptable carrier used for the treatment of cancers including, but not limited 

to, selected from bladder cancer, bone cancer, brain cancer, breast cancer, cardiac cancer, 

cervical cancer, colon cancer, colorectal cancer, esophageal cancer, fibrosarcoma, gastric 

cancer, gastrointestinal cancer, head, spine and neck cancer, Kaposi's sarcoma, kidney cancer, 

leukemia, liver cancer, lymphoma, melanoma, multiple myeloma, pancreatic cancer, penile 

cancer, testicular germ cell cancer, thymoma carcinoma, thymic carcinoma, lung cancer, 

ovarian cancer, and prostate cancer.  

[0369] Another aspect of the invention is directed to pharmaceutical compositions 

comprising a compound of Formula (I) and a pharmaceutically acceptable carrier. The 

pharmaceutical acceptable carrier may further include an excipient, diluent, or surfactant.  

[03701 In one embodiment, are provided methods of treating a disease or disorder 

associated with modulation of BCL-2 proteins including, cancer or cell proliferative disorder, 

comprising administering to a patient suffering from at least one of said diseases or disorder a 

compound of Fornula (I).  

[0371] One therapeutic use of the compounds or compositions of the present invention 

which inhibit BCL-2 proteins is to provide treatment to patients or subjects suffering from a 

cancer or cell proliferative disorder.  

[03721 The disclosed compounds of the invention can be administered in effective amounts 

to treat or prevent a disorder and/or prevent the development thereof in subjects.  

[03731 Administration of the disclosed compounds can be accomplished via any mode of 

administration for therapeutic agents. These modes include systemic or local administration 

such as oral, nasal, parenteral, transdermal, subcutaneous, vaginal, buccal, rectal or topical 

administration modes.  

[0374] Depending on the intended mode of administration, the disclosed compositions can 

be in solid, semi-solid or liquid dosage form, such as, for example, injectables tablets, 

suppositories, pills, time-release capsules, elixirs, tinctures, emulsions, syrups, powders, 

liquids, suspensions, or the like, sometimes in unit dosages and consistent with conventional 

pharmaceutical practices. Likewise, they can also be administered in intravenous (both bolus 

and infusion), intraperitoneal, subcutaneous or intramuscular form, and all using forms well 

known to those skilled in the pharmaceutical arts.  
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[03751 Illustrative pharmaceutical compositions are tablets and gelatin capsules 

comprising a Compound of the Invention and a pharmaceutically acceptable carrier, such as a) 

a diluent, e.g., purified water, triglyceride oils, such as hydrogenated or partially hydrogenated 

vegetable oil, or mixtures thereof, corn oil, olive oil, sunflower oil, safflower oil, fish oils, such 

as EPA or DHA, or their esters or triglycerides or mixtures thereof, omega-3 fatty acids or 

derivatives thereof, lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, sodium, saccharin, 

glucose and/or glycine; b) a lubricant, e.g., silica, talcum, stearic acid, its magnesium or 

calcium salt, sodium oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium 

acetate, sodium chloride and/or polyethylene glycol; for tablets also; c) a binder, e.g., 

magnesium aluminum silicate, starch paste, gelatin, tragacanth, methylcellulose, sodium 

carboxymethylcellulose, magnesium carbonate, natural sugars such as glucose or beta-lactose, 

corn sweeteners, natural and synthetic gums such as acacia, tragacanth or sodium alginate, 

waxes and/or polyvinylpyrrolidone, if desired; d) a disintegrant, e.g., starches, agar, methyl 

cellulose, bentonite, xanthan gum, algic acid or its sodium salt, or effervescent mixtures; e) 

absorbent, colorant, flavorant and sweetener; f) an emulsifier or dispersing agent, such as 

Tween 80, Labrasol, HPMC, DOSS, caproyl 909, labrafac, labrafil, peceol, transcutol, capmul 

MCM, capmul PG-12, captex 355, gelucire, vitamin E TGPS or other acceptable emulsifier; 

and/or g) an agent that enhances absorption of the compound such as cyclodextrin, 

hydroxypropyl-cyclodextrin, PEG400, PEG200.  

[03761 Liquid, particularly injectable, compositions can, for example, be prepared by 

dissolution, dispersion, etc. For example, the disclosed compound is dissolved in or mixed with 

a pharmaceutically acceptable solvent such as, for example, water, saline, aqueous dextrose, 

glycerol, ethanol, and the like, to thereby form an injectable isotonic solution or suspension.  

Proteins such as albumin, chylomicron particles, or serum proteins can be used to solubilize 

the disclosed compounds.  

[0377] The disclosed compounds can be also formulated as a suppository that can be 

prepared from fatty emulsions or suspensions; using polyalkylene glycols such as propylene 

glycol, as the carrier.  

[03781 The disclosed compounds can also be administered in the form of liposome delivery 

systems, such as small unilamellar vesicles, large unilamellar vesicles and multilamellar 

vesicles. Liposomes can be formed from a variety of phospholipids, containing cholesterol, 

steaiylamine or phosphatidylcholines. In some embodiments, a film of lipid components is 
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hydrated with an aqueous solution of drug to a form lipid layer encapsulating the drug, as 

described in U.S. Pat. No. 5,262,564 which is hereby incorporated by reference in its entirety.  

[0379] Disclosed compounds can also be delivered by the use of monoclonal antibodies as 

individual carriers to which the disclosed compounds are coupled. The disclosed compounds 

can also be coupled with soluble polymers as targetable drug carriers. Such polymers can 

include polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamide-phenol, 

polyhydroxyethylaspanamidephenol, or polyethyleneoxidepolylysine substituted with 

palmitoyl residues. Furthermore, the Disclosed compounds can be coupled to a class of 

biodegradable polymers useful in achieving controlled release of a drug, for example, 

polylactic acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters, 

polyacetals, polydihydropyrans, polycyanoacrylates and cross-linked or amphipathic block 

copolymers of hydrogels. In one embodiment, disclosed compounds are not covalently bound 

to a polymer, e.g., a polycarboxylic acid polymer, or a polyacrylate.  

[03801 Parenteral injectable administration is generally used for subcutaneous, 

intramuscular or intravenous injections and infusions. Injectables can be prepared in 

conventional forms, either as liquid solutions or suspensions or solid forms suitable for 

dissolving in liquid prior to injection.  

[0381] Another aspect of the invention is directed to pharmaceutical compositions 

comprising a compound of Fonnula (I) and a pharmaceutically acceptable carrier. The 

pharmaceutical acceptable carrier may further include an excipient, diluent, or surfactant. In 

some embodiments, the pharmaceutical composition can further comprise an additional 

pharmaceutically active agent.  

[03821 Compositions can be prepared according to conventional mixing, granulating or 

coating methods, respectively, and the present pharnnaceutical compositions can contain from 

about 0.1% to about 99%, from about 5% toabout 90%, or from about 1% to about 20% of the 

disclosed compound by weight or volume.  

[03831 The dosage regimen utilizing the disclosed compound is selected in accordance with 

a variety of factors including type, species, age, weight, sex and medical condition of the 

patient; the severity of the condition to be treated; the route of administration; the renal or 

hepatic function of the patient; and the particular disclosed compound employed. A physician 

or veterinarian of ordinary skill in the art can readily detennine and prescribe the effective 

amount of the drug required to prevent, counter or arrest the progress of the condition.  
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[03841 Effective dosage amounts of the disclosed compounds, when used for the indicated 

effects, range from about 0.5 mg to about 5000 mg of the disclosed compound as needed to 

treat the condition. Compositions for in vivo or in vitro use can contain about 0.5, 5, 20, 50, 

75, 100, 150, 250, 500, 750, 1000, 1250, 2500, 3500, or 5000 mg of the disclosed compound, 

or, in a range of from one amount to another amount in the list of doses. In one embodiment, 

the compositions are in the form of a tablet that can be scored.  

EXAMPLES 

[03851 The disclosure is further illustrated by the following examples and synthesis 

schemes, which are not to be construed as limiting this disclosure in scope or spirit to the 

specific procedures herein described. It is to be understood that the examples are provided to 

illustrate certain embodiments and that no limitation to the scope of the disclosure is intended 

thereby. It is to be further understood that resort may be had to various other embodiments, 

modifications, and equivalents thereof which may suggest themselves to those skilled in the art 

without departing from the spirit of the present disclosure and/or scope of the appended claims.  

[03861 Abbreviations used in the following examples and elsewhere herein are: 

anh. anhydrous 

atm atmosphere 

br. broad 

aq. aqueous 

conc. concentrated 
DCM dichloromethane 

DIPEA N,N-diisopropylethylamine 

DMEM Dulbecco's modified eagle medium 

DMF NN-dimethyl fornamide 

DMSO dimethyl sulfoxide 

ESI electrospray ionization 

EtOAc ethyl acetate 

EtOH ethanol 

h hour(s) 

HPLC high pressure (or performance) liquid chromatography 

LAH lithium aluminium hidride 

LCMS liquid chromatography mass spectrometry 
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M molar 

m multiplet 

MHz megahertz 

min minutes 

NMR nuclear magnetic resonance 

ppm parts per million 

TBTU 2-(1H-Benzotriazole-l-yi)-1,1,3,3-tetramethylaminium 
tetrafluoroborate 

THF tetrahydrofuran 

TLC thin layer chromatography 

EXAMPLES 

Analysis and Purification 

Preparative HPLC 

[03871 Neutral conditions are as follows: YMC-Pack ODS-AQ 250x20mm, S-10 pm, pore 

size 12 nm, gradient water-acetonitrile.  

[0388] Standard, acidic, conditions are as follows: YMC-Pack ODS-AQ 250x20mm, S-10 

pm, pore size 12 nm, gradient A solution - B solution; A: 1000ml water-226 pl trifluoroacetic 

acid, B: 1000 ml CH3CN-226 pltrifluoroacetic acid.  

Analytical data, LCMS conditions: 

[0389] C18 column 100 x 4.6 mm, 5.0 pm, pore size 100 A, water-acetonitrile+0.1% 

trifluoroacetic acid, gradient 5 to 87% for 10min 

Synthesis of Intermediates 

N-(4-Chlorophenyl)-5,6,7,8-tetrahydroindolizine-1-carboxamide(P3) 

OHO 
N NN + N N 

NO N

HOH 

H 
OH OH 0 

P2 P3 
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[03901 Preparation 1: Ethyl 5,6,7,8-tetrahydroindolizine-l-carboxylate P1 (as a mixture 

with ethyl 5,6,7,8-tetrahydroindolizine-2-carboxylate) 

Propionic anhydride (90 mL) was added to a stirred solution of piperidine-2-carboxylic acid 

(21 g, 162 nnol) in formic acid (70 mL) maintaining temperature 0°C. The reaction mixture 

was allowed to wann to ambient temperature, then stirred for 3 h, and evaporated to dryness 

on rotary evaporator under reduced pressure. The residue was dissolved in propionic anhydride 

(150 mL), ethyl propiolate (78 g, 800 mmol) was added in one portion, and the resulted mixture 

was stirred and heated at 100°C for I h. Volatiles were removed under reduced pressure, and 

the residue was stirred with 20 % aq. solution of Na2CO3 for 2 h. The product was extracted 

with DCM (2x200 mL). Combined organic layers were washed with brine, dried over Na 2 SO 4 , 

and concentrated on rotary evaporator under reduced pressure to afford 28 g (89%) of crude 

product as a mixture of isomers ethyl 5,6,7,8-tetrahydroindolizine-1-carboxylate (P1) and ethyl 

5.6,7,8-tetrahydroindolizine-2-carboxylates in ratio 5:1 that was used for the next step without 

further purification and separation.  

[03911 Preparation 2: 5,6,7,8-Tetrahydroindolizine--carboxylic acid P2 (as a mixture 

with 5,6,7,8-tetrahydroindolizine-2-carboxylic acid) 

A solution of KOH (31.3 g, 560 mmol) in 100 mL of water was added to a solution of the 

obtained in the Preparation 1 mixture of esters (28 g, 140 mmol) in methanol (300 mL). The 

resulted mixture was stirred and heated at 50°C for 5 h (TLC monitoring). Volatiles were 

removed under reduced pressure. The residue was diluted with water (400 mL) and acidified 

with conc. HCl to pH=2. Formed precipitate was filtered off, washed with water, and dried by 

lyophilization to afford 23 g (77%) of crude product as a mixture of isomers 5,6,7,8

tetrahydroindolizine-I-carboxylic acid (P2) and 5,6,7,8-tetrahdroindolizine-2-carboxylic acid 

that was used for the next step without further purification and separation.  

[0392] Preparation 3: N-(4-Chlorophenvl)-5,6,7,8-tetraldroindolizine-1-carboxamide 

(P3) 

A mixture of the crude product obtained in the Preparation 2 (5.0 g,30.3 mmol), 4

chloroaniline (3.8 g, 30.3 mmol), Et;N (6.5 mL, 45.5 nnol), and TBTU (11.6 g, 36.3 mmol) 

in DCM (250 m) was stirred at ambient temperature overnight and quenched with water (200 

m). The organic layer was separated, washed with brine, dried over Na2SO4, filtered, and the 

filtrate was evaporated under reduced pressure. The residue after evaporation was subjected to 

silica flash chromatography eluting with a mixture of EtOAc (0 - 10%) and CC14 to afford 

800 mg (10%) of the title compound P3.  
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4-Chloro-2-(1-{[(4-chlorophenyl)amino]carbonyl}-5,6,7,8-tetrahydroindolizin-3-yl)benzoic 

acid (P5) 

H~ GCi H C I 

N N N 0 0 - 0 - 0 
N\ NCI-' C1 O -' C1 O~ 

H 0 OH 

P3 P4 P5 
[03931 Preparation 4: Ethyl 4-chloro-2-(1-{[(4-chlorophenyl)amino]carbonyl}-56,7,8

tetrahydroindolizin-3-yl)benzoate (P4) 

A mixture of N-(4-chlorophenyl)-5,6,7,8-tetrahydroindolizine-1-carboxamide P3 (800 mg, 2.9 

mmol), ethyl 6-bromo-1,3-benzodioxole-5-carboxylate (1.5 g, 5.8 mmol), K3 P04 (3.08 g, 14.5 

mmol), and pivalic acid (0.09 g, 0.8 mmol) in.N.N-dimethylacetamide (10 mL) was stirred at 

135C for 15 min, then PdCl2 (PPh3)2 (0.4 g, 0.58 mmol) was added. The resulting mixture was 

stirred at 135C for 30 min. Upon completion of the reaction mixture was diluted with water 

(20 mL) and EtOAC (20 mL). The organic layer was separated, washed with brine, dried over 

sodium sulfate, filtered, and concentrated under reduced pressure. The residue was subjected 

to silica flash chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM to afford 

1.0 g (76%) of the title compound P4. ESI LCMS [MH]*: 457, 458.  

[0394] Preparation 5: 4-Chloro-2-(1-{[(4-chlorophenyl)amino]carbonyl}-5,6,7,8

tetrahydroindolizin-3-yl)benzoic acid (P5) 

A solution of ester P4 (1000 mg, 2.2 mmol) and NaOH (440 mg, 10.9 mol) in a mixture of 

EtOH (20 mL) and water (5 mL) was stirred at ambient temperature for 12 h. The volatiles 

were removed under reduced pressure, and water (20 mL) was added to the residue. The 

solution was acidified with 6M HCI to pH I and extracted with DCM (2x20 mL); the combined 

organic layers were dried over Na2SO4 and evaporated to dryness under reduced pressure to 

afford 900 mg (97%) of the title compound P5 that was pure enough to be used further for the 

next step. ESI LCMS [MH]*: 429, 430.  

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)

yl]carbonyl}phenyl)-N-(4-chlorophenyl)-5.6,7,8-tetrahydroindolizine-1-carboxamnide (P6) 
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H CI H CI 
N- N

N 0 N0 

C1 ~ 0 CI 0 

OH N 0 

P5 

P6 

[03951 Preparation 6: 3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonyl}phenyl)-N-(4-chlorophenyl)-5,67,8

tetrahydroindolizine-1-carboxamide (P6) 

Amixtureof4-chloro-2-(1-{[(4-chlorophenyl)amino]carbonyl}-5,67,8-tetrahydroindolizin-3

yl)benzoic acid P5 (900 mg, 2.1 mmol), (3S),-3-(morpholin-4-ylmethyl)-1,2,3,4

tetrahydroisoquinoline (0.53 g, 2.3 mnol), DIPEA (0.55 mL, 3.1 mmol), and TBTU (0.8 g, 2.5 

mmol), and DMF (10 mL) was stirred at 600 C overnight. The reaction mixture was diluted with 

water (20mL) and EtOAc (50 ml). The organic layer was separated, washed with brine, dried 

over Na2SO4, filtered, and concentrated under reduced pressure. The residue was subjected to 

silica flash chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 

880 mg (65%) of the title compound P6. ESI LCMS [MH]*:643,645,644.  

N-[4-(benzyloxy)phenyl]-5,6,7,8-tetrahydroindolizine-1-carboxamide (P7) 

0 + 0------

N N N 0 O 
OH - - N-C 

-~ OH 
OH H 

P2 O P7 / 

[0396] Preparation 7: N-[4-(benzyloxy)phenyl]-5,6,7,8-tetrahydroindolizine-1

carboxamide (P7) 

A mixture of the crude product P2 (17.0 g, 100 mol), [4-(benzyloxy)phenyl]amnine (18.0 g,90 

mrnmol), Et 3N (22 mL, 150 mmol), and TBTU (36.0 g, 110 mmol) in DCM (250 mL) was stirred 

at ambient temperature overnight and quenched with water (200 mL). The organic layer was 

separated, washed with brine, dried over Na2SO4, filtered, and the filtrate was evaporated under 

reduced pressure. The residue after evaporation was subjected to silica flash chromatography 
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eluting with a mixture of EtOAc (0 -> 10%) and DCM to afford 14.5 g (41%) of the title 

compound P7. ESI LCMS [MH]: 347.  

2-[1-({[4-(benzyloxy)phenyl]amino}carbonl)-5,6,7,8-tetrahvdroindolizin-3-yl]-4

chlorobenzoic acid (P9) 

H ~0 H 

N O N O NO 

0 O H 
P7 --- / P8 OHP9 

[0397] Preparation 8: Ethyl 2-[1-({[4-(benzvloxy)phenyl]amino carbonvl)-5,6,7,8

tetrahydroindolizin-3-yl]-4-chlorobenzoate (P8) 

A mixture of N-[4-(benzyloxy)phenyl]-5,6,7,8-tetrahydroindolizine-1-carboxamide (P7, 500 

mg, 1.44 mmol), ethyl 2-bromo-4-chloro-benzoate (0.76 g, 2.9 mmol), K3PO4 (1.53 g, 7.2 

mmol), pivalic acid (0.04 g, 0.4 nmol) inN,N-dimethylacetamide (10 mL) was stirredat 1350 C 

for 15 min, then PdC 2(PPh3)2 (0.2 g, 0.29 mmol) was added. The resulting mixture was stirred 

at 1350C for 30 min. Upon completion of the reaction mixture was diluted with water (20 mL) 

and EtOAc (20 mL). The organic layer was separated, washed with brine, dried over sodium 

sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to silica 

flash chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM to afford 450 mg 

(59%) of the title compound P8. ESI LCMS [M]*: 529.  

[03981 Preparation 9: 2-[1-({[4-(Benzyloxy)phenyl]amino}carbonyl)-5,6,7,8

tetrahydroindolizin-3-yl]-4-chlorobenzoic acid (P9) 

A solution of ester (P8, 450 mg, 0.85 nnol) and NaOH (170 mg, 4.2 mol) in a mixture of 

EtOH (20 mL) and water (5 mL) was stirred at ambient temperature for 12 h. The volatiles 

were removed under reduced pressure, and water (20 mL) was added to the residue. The 

solution was acidified with 6M HCI to pH 1 and extracted with DCM (2x20 mL); the combined 

organic layers were dried over Na2SO4 and evaporated to dryness under reduced pressure to 

afford 400 mg (94%) of the title compound P9 that was pure enough to be used further for the 

next step. ESI LCMS [MH]*: 501.  

N-[4-(benzyloxy)phenyl]-3-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonylphenyl)-5,6,7,8-tetrahydroindolizine--carboxamide 

(P1O) 
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OH N 
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O H 

P9 P1O 

[0399] Preparation 10: N-[4-(benzyloxy)phenyl]-3-(5-chloro-2-{[(3S)-3-(morpholin-4

ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyllphenyl)-5,6,7,8-tetrahydroindolizine-1

carboxamide (P10) 

Amixtureof 2-[I-({[4-(benzyloxy)phenyl]amino.carbonyl)-5,6,7,8-tetrahydroindolizin-3-yl]

4-chlorobenzoic acid (P9, 450 mg, 0.8 mmol), (3S)-3-(morpholin-4-yhnethyl)-1,2,3,4

tetrahydroisoquinoline (0.23 g, 1.0 mmol), DIPEA (0.2 mL, 1.2 mmol), and TBTU (0.3 g,0.9 

mmol), and DMF (10 mL) was stirred at 60°C overnight. The reaction mixture was diluted with 

water (20mL) and EtOAc (50 ml). The organic layer was separated, washed with brine, dried 

over Na 2SO4 , filtered, and concentrated under reduced pressure. The residue was subjected to 

silica flash chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 

400 mg (70%) of the title compound P1O. ESI LCMS [MH]*: 715.  

N-[4-(benzyloxv)phenyl]-3-(5-chloro-2-{[(3S)-3-(morpholin-4-vlmethyl)-3,4

dihydroisoquinolin-2(lH)-yl]carbonylIphenyl)-N-(2-cyanobenzyl)-5,6,7,8

tetrahydroindolizine-I-carboxamide (P11) 

H 0 0 
N 

N N 0 N N 0 

ci O~ ci 0 
N N N \' 0 N \ O 

P1O P11 
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[04001 Preparation 11. N-[4-(benzyloxy)phenyl]-3-(5-chloro-2-{f(3S)-3-(morpholin-4

ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yI]carbonyl}phenvl)-N-(2-cyanobenzy)-5,6,7,8

tetrahydroindolizine-I-carboxamide (P11) 

A mixture of N-[4-(benzyloxy)phenyl]-3-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihvdroisoquinolin-2(1H)-yl]carbonyl~phenyl)-5,6,7,8-tetrahydroindolizine-1-carboxamide 

(P1O, 200 mg, 0.28 minol), tert-BuOK (125 mg 1.1 mmol), and tert-BuOH (5 mL) was stirred 

at 500 C for 30 min, then 2-(bromomethyl)benzonitrile (110 mg, 0.56 mmol) was added. The 

reaction mixture was stirred at 600C for 1 h and then partitioned between EtOAc and water.  

The organic layer was separated, washed with brine, dried over Na2SO4, filtered, and 

concentrated under reduced pressure. The residue was subjected to silica flash chromatography 

eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 180 mg (78?%) of the title 

compound P11. ESI LCMS [MH]*: 830.  

N-[4-(benzvloxy)phenyl]-3-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(3-methoxy-2-methylbenzyl)-5,6,7,8

tetrahydroindolizine-I-carboxamide (P12) 

0 

N N 

N O N '0 90 

P10 P12 
[04011 Preparation 12. N-[4-(benzyloxy)phenyl]-3-(5-chloro-2-{[(3S)-3-(morpholin-4

ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(3-methoxy-2

methylbenzyl)-5,6,7,8-tetrahydroindolizine-I-carboxamide (P12) 

A mixture of N-[4-(benzyloxy)phenyl]-3-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonyl}phenyl)-5,6,7,8-tetrahydroindolizine-1-carboxamide 

(P1O, 200 mg, 0.28 minol), tert-BuOK (125 mg 1.1 mmol), and tert-BuOH (5 mL) was stirred 
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at 50(C for 30 min, then 3-methoxy-2-methylbenzyl methanesulfonate (130 mg, 0.56 mmol) 

was added. The reaction mixture was stirred at 600C for I h and then partitioned between 

EtOAc and water. The organic layer was separated, washed with brine, dried over Na2 SO4 , 

filtered, and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 200 mg (84 

%) of the title compound P12. ESI LCMS [MH]*: 849.  

N-(4-Cyanophenyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide (P13) 

NO 

O H SOCl2/PY \ H 

N - NH 2  N 

NC N , Et3N 

P14 P13 
[0402] Preparation 13. N-(4-cyanophenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide 

(P13).  

To a stirred solution of P14 (1.0 g, 7.2 mmol) in pyridine (5 mL) neat SOC2 (0.55 mL, 7.6 

nmol) was added dropwise at 0°C and the reaction mixture was stirred at 0°C for 3 h. Then 4

aminobenzonitrile (0.85 g, 7.2 mnol) in DIPEA (1.4 mL, 7.96 mmol) was added dropwise, 

keeping the temperature at 0°C. After the reaction was warmed up to ambient temperature, then 

stirred at ambient temperature for 16 h. Volatiles were removed under reduced pressure. The 

residue was diluted with water and Et2 O. The organic layer separated, washed with water, 

brine, dried over dried over anhydrous sodium sulfate, filtered, and concentrated under reduced 

pressure. The residue was subjected to a silica gel flash chromatography eluting with a mixture 

of EtOAc (0 - 20%) and DCM to afford 850 mg (50%) of the title compound. 'H NMR (400 

MHz, DMSO-d), 5: 9.70 (br. s, IH), 7.95 (d, 1H, J = 8.7 Hz,), 7.7.73 (d, IH, J= 8.7 Hz ), 6.73 

- 6.64 (in, IH), 3.54 (s, 3H), 2.47 (s, 3H). LCMS (ESI+) n/z 240 [M+H]*.  

N-[4-(Benzyloxy)phenyl]-1,2-dimethyl-1H-pyrrole-3-carboxamide (P15) 

0 ~N NX 0 

N-00 N O H ,N Oa 
0 H 

P44 P14 P15 

[04031 Preparation 14. 1,2-Dimethyl-IH-pyrrole-3-carboxylic acid (P14) 
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A solution of NaOH (6.5 g, 163 mmol) in 10 mL of water was added to a solution of P13 in 

ethanol (50 mL). The resulted mixture was stirred and heated at 50°C for 5 h (TLC monitoring).  

Volatiles were removed under reduced pressure. The residue was diluted with water (50 mL) 

and acidified with conc. HCI to pH=2. Formed precipitate was filtered off, washed with water, 

and dried by lyophilization to afford 4.0 g of P14 (88%). ESI+ LCMS [MH]*: 140.  

[0404] Preparation 15. N-[4-(benzvloxy)phenyl]-1,2-dimethyl-IH-pyrrole-3

carboxamide (P15) 

A mixture of P14 (2.0 g, 14.4 nnol), [4-(benzyloxy)phenyl]amine (3.1 g, 15.58 mmol), Et3 N 

(3.1 mL, 21.5 mmol), and TBTU (5.5 g, 17.2 mmol) in DCM (250 mL) was stirred at ambient 

temperature overnight and quenched with water (20 mL). The organic layer was separated, 

washed with brine, dried over Na2SO4, filtered, and the filtrate was evaporated under reduced 

pressure. The residue after evaporation was subjected to silica flash chromatography eluting 

with a mixture of EtOAc (0 - 20%) and DCM to afford 2.5 g (54%) of P15. ESI+ LCMS 

[MH]*: 321.  

2-[4-({[4-(Benzyloxy)phenyl]amino}carbonyl)-1,5-dimethyl-1H-pyrrol-2-yl]-4
chlorobenzoic acid (P17) 

H H O 

0 N 'N N -O N\/ O C 
H 

-C 1 ( " 0I 
-.-

P15 0 P16 OH P17 

[0405] Preparation 16. Ethyl 2-[4-({f[4-(benzyloxy)phenyl]amino}carbonyl)-1,5

dimethyl-1H-pyrrol-2-yl]-4-chlorobenzoate(P16) 

A mixture of N-[4-(benzyloxy)phenyl]-1,2-dimethyl-IH-pyrrole-3-carboxamide (P15, 1.0 g, 

3.1 mmol), ethyl 6-bromo-1,3-benzodioxole-5-carboxvlate (1.0 g, 3.1 nrnol), K 3PO4 (3.3 g, 

15.6 mmol), pivalic acid (0.1 g, 0.9 mmol) in N,N-dimethylacetamide (10 mL) was stirred at 

135C for 15 min, then PdCl2(PPh3) 2 (0.44 g, 0.6 mmol) was added. The resulting mixture was 

stirred at 135C for 30 min. Upon completion of the reaction mixture was diluted with water 

(20 mL) and EtOAc (20 mL). The organic layer was separated, washed with brine, dried over 

sodium sulfate, filtered, and concentrated under reduced pressure. The residue was subjected 

to silica flash chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM to afford 

1.1 g (70%) of P16. ESI+ LCMS [MH]*: 503.  

[04061 Preparation 17. 2-[4-({[4-(Benzyloxy)phenyl]aminolcarbonyl)-1,5-dimethyl-1H

pyrol-2-yl]-4-chlorobenzoic acid (P17) 
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A solution of P16 (1100 mg, 2.2 mmol) and NaOH (440 mg, 10.9 mol) in a mixture of EtOH 

(20 mL) and water (5 mL) was stirred at ambient temperature for 12 h. The volatiles were 

removed under reduced pressure, and water (20 mL) was added to the residue. The solution 

was acidified with 6M HCl to pH 1 and extracted with DCM (2x20 mL); the combined organic 

layers were dried over Na2SO4 and evaporated to dryness under reduced pressure to afford 900 

mg (90%) of P17 that was pure enough to be used further for the next step. ESI+ LCMS [MH]: 

475.  

N-[4-(benzyloxy)phenyl]-5-(5-chloro-2-f[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyl phenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide 

H 0 

HO N N NO NN 
O 

CI 1 0 
CI N. N 0 

O H 

P17 P18 

[04071 Preparation 18. N-[4-(benzyloxy)phenyl]-5-(5-chloro-2-{[(3S)-3-(morpholin-4

ylmethyl)-3,4-dihvdroisoquinolin-2(1H)-yl]carbonyl}phenyl)-1,2-dimethyl-IH-pyrrole-3

carboxamide (P18) 

A mixture of 2-[4-({[4-(benzyoxy)phenyl]amino}carbonyl)-1,5-dimethyl-IH-pyrrol-2-yl]-4

chlorobenzoic acid (P17, 900 mg, 1.9 mmol)., (3S)-3-(morpholin-4-ylmethyl)-1,2.,3,4

tetrahydroisoquinoline (0.48 g, 2.1 mmol), DIPEA (0.5 mL, 2.8 mnol), TBTU (0.73 g, 2.3 

mmol), and DMF (10 mL) was stirred at 60C overnight. The reaction mixture was diluted with 

water (20mL) and EtOAc (50 ml). The organic layer was separated, washed with brine, dried 

over Na2SO4, filtered, and concentrated under reduced pressure. The residue was subjected to 

silica flash chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 

700 mg (54%) of P18. ESI LCMS [MH]: 689.  

N-[4-(benzyloxy)phenyl]-5-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonylpheny)-N-(2-cyanobenzyl)-1,2-dimethyl-IH-pyrrole

3-carboxamide (P19) 
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P18 P19 

[0408] Preparation 19. N-[4-(benzyloxy)phenyl]-5-(5-chloro-2-{[(3S)-3-(morpholin-4

ylmethyl)-3,4-dihvdroisoquinolin-2(IH)-yl]carbonyl~phenyl)-N-(2-cyanobenzvl)-1,2

dimethyl-IH-pyrrole-3-carboxamide (P19) 

A mixture of N-[4-(benzyloxy)phenl]-5-(5-chloro-2-{[(3)-3-(morpholin-4-ynethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonvllphenvl)-1,2-dimethyl-1H-pyrrole-3-carboxamide 

(P18, 150 mg, 0.2 mmol), tert-BuOK (92 mg 0.8 mmol), and ert-BuOH (5 mL) was stirred at 

500C for 30 min, then 2-(bromomethyl)benzonitrile (85 mg. 0.4 mmol) was added. The reaction 

mixture was stirred at 600C for 1 h and then partitioned between EtOAc and water. The organic 

layer was separated, washed with brine, dried over Na2SO4, filtered, and concentrated under 

reduced pressure. The residue was subjected to silica flash chromatography eluting with a 

mixture of EtOAc (0 - 100%) and DCM to afford 100 mg (57 %) of P19. ESI LCMS [MH]-: 

804.  

N-[4-(benzyloxy)phenyl]-5-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyllphenyl)-N-(3-methoxy-2-methylbenzyl)-1,2-dimethyl

1H-pyrrole-3-carboxamide (P20) 
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[0409] Preparation 20. N-[4-(benzyloxy,)phenyl]-5-(5-chloro-2-{[(3S)-3-(morpholin-4

ylmethyl)-3,4-dihvdroisoquinolin-2(IH)-yl]carbonyllphenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide (P20).  

A mixture of N-[4-(benzyloxy)phenyl]-5-(5-chloro-2-[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yllcarbonyl}phenvl)-1,2-dimethvl-1H-pyrrole-3-carboxamide 

(P18,150 mg, 0.2 mmol), tert-BuOK (92 mg 0.8 mmol), and tert-BuOH (5 mL) was stirred at 

500C for 30 min, then 3-methoxy-2-methylbenzyl methanesulfonate (98 mg, 0.4 mmol) was 

added. The reaction mixture was stirred at 60C for 12 h and then partitioned between EtOAc 

and water. The organic layer was separated, washed with brine, dried over Na 2 SO 4 , filtered, 

and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 120 mg (67 

%N,) of P20.  

4-chloro-N-(3-methoxy-2-methylbenzyl)aniline (P23) 
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[04101 Preparation 21. 1-(chloromethyl)-3-methoxy-2-methylbenzene (P21).  

To a solution of 3-methoxy-2-methylbenzoic acid (10.0 g, 60.2 mmol, 1 eq) in anh. THF (200 

m) was added lithium aluminum hydride (72.0 mL, 72.2 mnol, 1.2 eq, 1 M solution in THF) 

at 0°C. After the solution was stirred at rt for 16 h, the mixture was diluted with water and 

NaOH(aq)(15%, 3 m), and filtered through a pad of celite. The filtrate was concentrated under 

reduced pressure to give P21 (9.0 g, 98% yield) as a white solid which was used in the next 

step without further purification. 1 H NMR (400 MHz, CDCl3), 6: 7.18 (dd, J= 8.2, 7.8 Hz, 

1H), 6.98 (d, J= 7.8 Hz, IH), 6.83 (d, J= 8.2 Hz, 1H), 4.68 (s, 2H), 3.84 (s, 3H), 2.22 (s, 3H).  

[04111 Preparation 22. 3-Methoxy-2-methylbenzaldehyde (P22).  

To a solution of pyridinium chlorochromate (10.6 g, 49.3 mnol, 1.5 eq) in DCM (83 mL) was 

added the solution of P21 (5.0 g, 32.9 mmol. 1.0 eq) in DCM (83 mL). After the solution was 

stirred at rt for 6 h, the mixture was diluted with diethyl ether (80 mL), filtered through a pad 

of celite, and washed with diethyl ether. The filtrate was concentrated under reduced pressure.  

The residue was purified by silica gel column chromatography (0-100 % EtOAc in n-hexane) 

to give P22 (3.6 g, 72% yield) as a yellow solid. 'H NMR (400 MHz, CDCl 3 ), 6: 10.32 (s, 1H), 

7.42 (d, J= 7.8 Hz, IH), 7.30 (dd, J= 8.0, 7.8 Hz, IH), 7.07 (d, J= 8.0 Hz, lH), 3.87 (s, 3H), 

2.54 (s, 3H).  

[0412] Preparation 23. 4-Chloro-N-(3-methoxy-2-methylbenzyl)aniline (P23).  

To a solution of P22 (292 mg, 1.90 mmol, 1.0 eq), 4-chloroaniline (247 mg, 1.90 mmol, 1.0 

eq) and AcOH (I Img, 0.18 nnol, 0.1 eq) in DCM (13 mL) was added NaBH(OAc) 3 (990 mg, 

4.67 mmol, 2.5 eq) at rt and it was stirred at rt for 16 h. The mixture was treated with 

NaHCO3(aq) and extracted with EtOAc. The combined organic layers were dried over Na2 SO4, 

filtered, and concentrated. The residue was purified by silica gel column (0-50% EtOAc in n
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hexane) to give P23 (350 mg, 70% yield) as a yellow solid. 'H NMR (400 MHz, CDCl3 ), 6: 

7.18-7.09 (m, 3H), 6.93 (d, J= 7.8 Hz, 1H), 6.82 (d, J= 8.4 Hz, lH), 6.54 (d, J= 8.8 Hz, 2H), 

4.24 (d, J= 5.2 Hz, 2H), 3.84 (s. 4H, OMe and NH), 2.22 (s, 3H); LRMS (ESI) n/z: 262.0 

[M + H]*.  

(S)-5-(4-(difluoromethoxy)-5-fluoro-2-(3-(morpholinomethyl)-1,2,3,4

tetrahydroisoquinoline-2-carbonyl)phenyl)-1,2-dimethyl-IH-pyrrole-3-carbonyl chloride 

(P28) 

HN 

F F F F N O 
F F K) N F F 

0 NaOH O O_ _ 

N 
Br EtOH/H 20 Br TBTU, DIPEA 

rt DMA, rt Br F 
0 OEt 0 OH 

P24 P25 

0) N/ 0F F 

O BO   F F 0 F 

N / F N F 

O3 OI NNaOH 
0 N 0 N 

Cs2CO 3  EtO EtOH/H 20 HO 
Pd(amphos)C1 2  80 'C 0 

DMF, MW, 130°C N   P26 N P27 

O O 

F 

\ O F 
N / F 

(COCI) 2 

DCM, rt CI 
0 

N 

(N)l P28 
0 

[0413] Preparation 24.2-Bromo-5-(difluoromethoxy)-4-fluorobenzoic acid (P24).  

To a solution of ethyl 2-brono-5-(difluoromethoxy)-4-fluoro-benzoate (800 mg, 2.56 mrnol) 

in EtOH/H 20 (4:1, 25 mL) was added sodium hydroxide (511 mg, 12.8 mmol) and then it was 

stirred at rt for 3 h. The mixture was adjusted pH value (pH = 5) with 2N HC(aq) and extracted 

with EtOAc. The combined organic layers were dried over MgSO4, filtered, and concentrated 
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in vacuo to give P24 (709 mg, 97%) as a white solid which was used in the next step without 

purification. NMR (400MHz, CD3 D):7.81 (d, J= 8.4 Hz, IH), 7.69 (d, J= 9.6 Hz, 

1H), 6.93 (t, 2JH-F =72.8 Hz. 1H); LCMS (ESI) n/z called for CsH 4BrF 303 283.93; found, 282.8 

[M - H]-.  

[0414] Preparation 25. (S)-(2-Broino-5-(difluoromethoxy)-4-fluorophenyl)(3

(morpholinoinethyl)-3,4-dihydroisoquinolin-2(1H)-yl)methanone (P25).  

To a solution of P24 (700 mg, 2.46 mol) and (3S)-3-(morpholin-4-ylmethyl)-1,2,3,4

tetrahydroisoquinoline (627 mg, 2.70 minol) in N,N-dimethylacetamide (25 mL) was added 

N,N-diisopropylethylamine (0.64 mL, 3.7 minol) and 2-(1H-benzotriazole-I-yl)-1,1,3,3

tetramethyluronium tetrafluoroborate (946 mg, 2.95 mmol). After the reaction was stirred at rt 

for 1 h, the mixture was treated with water and extracted with EtOAc. The combined organic 

layers were dried over MgSO4, filtered, and concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (0-80% EtOAc in n-hexane) to give P25 

(1.18 g, 96%) as a white solid. 'H NMR (400 MHz, CDCl 3 ), 5: 7.58-7.29 (in, 2H), 7.26-7.02 

(in, 3H), 7.02-6.30 (in, 2H), 5.39-5.22 (in, IH), 4.56-4.17 (in, 2H), 3.89-3.56 (in, 4H), 3.34

3.09 (m, 1H), 2.87-2.11 (in, 7H): LCMS (ESI) m/z calcd for C2 2 H22BrF3N2O 3 498.08; found, 

499.2 [M + H]*.  

[0415] Preparation 26. Ethyl (S)-5-(4-(difluoromethoxy)-5-fluoro-2-(3

(morpholinoinethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-1,2-dimethyl-1H

pyrrole-3-carboxylate(P26).  

A solution of P25 (680 mg, 1.36 mmol), ethyl 1,2-dimethyl-5-(4,4,5,5-tetramethyl-1,3,2

dioxaborolan-2-yl)pyrrole-3-carboxylate (600 mg, 2.04 mmol), and cesium carbonate (887 mg.  

2.72 inmol) in NN-dimethyformamide (10 m ) was degassed by argon for 30 min. The 

mixture was then treated with bis(di-tert-butyl(4

dimethylaminophenyl)phosphine)dichloropalladium(II) (48 mg, 0.068 Mnol) and then 

degassed by argon again. The mixture was stirred at 130°C for 2 h under microwave irradiation.  

The reaction was treated with water and extracted with EtOAc. The combined organic layers 

were dried over MgSO4, filtered, and concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (0-50% EtOAc in n-hexane) to give P26 (818 

ing, 77 %) as a yellow powder. 1 H NMR (400 MHz, CDCl 3 ), 5: 7.52-7.31 (in, IH), 7.22-6.17 

(in, 7H), 5.29-4.81 (in, 1H), 4.36-4.02 (in, 3H), 3.82-3.50 (in, 4H), 3.45-3.21 (in, 2H), 3.06

2.42 (in, 6H), 2.42-1.84 (in, 8H), 1.29-1.25 (in, 3H); LCMS (ESI) m/z calcd for C31H3 4F3N05 

585.25; found, 586.8 [M + H]*.  
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[04161 Preparation 27. (S)-5-(4-(Difluoromethoxy)-5-fluoro-2-(3-(morpholinomethyl)

1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-1,2-dimethyl-H-pyrrole-3-carboxylic 

acid (P27).  

To a solution of P26 (610 mg, 1.04 mmol) in ethanol (4.0 mL) and water (1.0 mL) was added 

sodium hydroxide (208 mg, 5.21 mmol) and then it was stirred at 80°C for 16 h. The mixture 

was adjusted pH value to 5 with 2N HCI(aq) and extracted with EtOAc. The combined organic 

layers were dried over MgSO4, filtered, and concentrated under reduced pressure. The residue 

waspurified by silica gel column chromatography (0-10% MeOH in DCM containing 1% 

NH40H(aq>) to give P27 (500 mg, 86 %) as a white solid. 'H NMR (400 MHz, CDCIs), 6: 7.23

6.91 (in, 5H), 6.91-6.24 (in, 3H), 5.51-5.35 (in, 1H), 4.36-4.16 (m, 2H), 4.06-3.67 (in, 4H), 

3.64-3.11 (in, 5H), 3.00 2.34 (in, 7H), 2.26-2.06 (in, 3H); LCMS (ESI) mn/z calcd for 

C3H3 F 3N 30 557.21; found, 556.2 [M - H]-.  

[04171 Preparation 28. (S)-5-(4-(difluoromethoxy)-5-fluoro-2-(3-(morpholinomethyl)

1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-1,2-dimethyl-1H-pyrrole-3-carbony 

chloride (P28).  

To a solution of P27 (100 mg, 0.179 mmol) in DCM (4.0 mL) was added oxalyl chloride (31 

pL, 0.36 mmol) at rt. The mixture was stirred at rt for I h. The mixture was concentrated to 

remove solvent to give P28 as a crude product which was used in next step without purification.  

2-Cyclopropyl-6-(5-isopropoxy-IH-indazol-3-yl)-4-morpholinopyridazin-3(2H)-one (P34) 
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[04181 Preparation 29. Methyl 2-bromo-5-hydroxybenzoate (P29).  

To a solution of methyl 2-bromo-5-methoxy-benzoate (20.0 g, 81.6 nmol) in anh. DCM (300 

mL) was added boron tribromide (48 mL, 0.50 mmol) at -78'C. After the mixture was stirred 

at -78°C to rt for 6 h, the reaction was cooled to 0°C and quenched with MeOH. The solution 

was concentrated under reduced pressure. The residue was diluted with EtOAc and washed 

with sodium bicarbonate aqueous solution. The organic layer was dried over MgSO4, filtered, 

and concentrated under reduced pressure to give P28 (3.20 g, 68 %) as a white solid which was 

used in the next step without further purification. 'H NMR (400 MHz, CD 30D), ; 7.45 (d,J 

= 8.8 Hz, IH), 7.15 (d, J= 3.0 Hz, IH), 6.83 (dd, J= 8.8, 3.0 Hz, IH), 3.88 (s, 3H); LCMS 

(ESI) m/z calcd for CsH 7BrO 3 229.96; found, 230.7 [M + H]*.  

[0419] Preparation 30. Methyl 2-bromo-5-(difluoromethoxy)benzoate (P30).  
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To a solution of potassium carbonate (14.2 g, 102 mmol) in anh. DMF (45 mL) at 95°C was 

added a mixture of P29 (15.8 g, 68.4 mmol) and sodium chlorodifluoroacetate (20.9 g, 136 

rmol) in anh. DMF (90 mL). After the mixture was stirred at 95°C for 30 min, the mixture 

was diluted with EtOAc and washed with H20 and brine. The organic layer was dried over 

MgSO4, filtered, and concentrated under reduced pressure. The residue was purified by silica 

gel chromatography (0-50 % EtOAc in n-hexane) to give P30 (8.2 g, 45%) as white gum. 'H 

NMR (400 MHz, CD30D), 5: 7.73 (d, J= 8.8 Hz, 1H), 7.54 (d, J= 2.8 Hz, 1H), 7.23 (dd, J= 

8.8, 2.8 Hz, 1H), 6.90 (t, JH-F= 73.6 Hz, IH), 3.92 (s, 3H).  

[04201 Preparation 31. Methyl 2-(4-((4-(benzyloxy)phenyl)carbamoyl)-1,5-dimethyl-1H

pyrol-2-yl)-5-(difluoromethoxy)benzoate (P31).  

A solution of P30 (200 mg, 0.624 nnol), N-(4-benzyloxyphenyl)-1,2-dimethyl-pyrrole-3

carboxamide (263 mg, 0.936 mmol), pivalic acid (19 mg, 0.19 mmol) and potassium phosphate 

(662 mg, 3.12 mmol) in NN-dimethylacetamide (42 mL) was degassed with argon for 15 min.  

Then bis(triphenylphosphine)palladium(II) dichloride (88 mg, 0.13 mmol) was added to the 

mixture and the reaction was degassed with argon again for 15 min. After the mixture was 

stirred at 135°C for 3 h, the mixture was diluted with EtOAc and washed with brine. The 

organic layer was dried over MgSO4, filtered, and concentrated under reduced pressure. The 

residue was purified by reverse phase chromatography (0-100% MeOH in H2 0) to give P31 

(219 mg, 59 %) as a yellow solid. 1 H NMR (400 MHz, CDC1 3),5: 7.74 (s, 1H), 7.50-7.27 (in, 

10H), 6.94 (d, J= 8.8 Hz, 2H), 6.61 (t, JH-F = 73.2 Hz, IH), 6.22 (s, 1H), 5.05 (s, 2H), 3.77 (s, 

3H), 3.26 (s, 3H), 2.64 (s, 3H); LCMS (ESI) m/z calcd for C29H2 6F2N205 520.18; found, 521.6 

[M + H]'. Note: The degassing step is crucial for the yield.  

[04211 Preparation 32. 2-(4-((4-(Benzyloxy)phenyl)carbamoyl)-1,5-dimethyl-IH-pyrrol

2-yl)-5-(difluoromethoxy)benzoic acid (P32).  

To a solution of P31 (218 mg, 0.419 mmol) in EtOH (3.2 mL) and H 20 (0.80 mL) was added 

sodium hydroxide (84 mg, 2.1 mmol) and then stirred at rt for2 h. The mixture was adjusted 

to pH 5 with 2N HCI(aq) and extracted with EtOAc. The combined organic layers were dried 

over MgSO4, filtered, and concentrated under reduced pressure. The residue was purified by 

silica gel column chromatography (0-10% MeOH in DCM) to give P32 (148 mg, 70 %) as a 

white solid. 'H NMR (400 MHz, CD3 OD), 5: 7.70 (s, 1H), 7.51-7.26 (in, 9H), 7.17-6.74 (in, 

3H), 6.49 (s, lH), 5.07 (s, 2H). 3.30 (s, 3H, overlapped with solvent residual of d-methanol), 

2.57 (s, 3H); LCMS (ESI) m/z calcd for C28H24 F2N 205 506.17; found, 507.4 [M + H]*.  
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[04221 Preparation 33. (S)-N-(4-(Benzyloxy)phenyl)-5-(4-(difluoromethoxy)-2-(3

(morpholinomethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-1,2-dimethyl-IH

pyrole-3-carboxamide (P33).  

To a solution of P32 (145 mg, 0.286 mmol) and 4-[[(3S)-1,2,3,4-tetrahydroisoquinolin-3

yl]methyl]morpholine (72.9 mg, 0.315 mmol) in DMF (1.5 mL) was added N,N

diisopropylethylamine (0.075 mL, 0.43 mmol) and 2-(IH-benzotriazole-1-yl)-1,1,3,3

tetramethyluronium tetrafluoroborate (110 mg, 0.344 mmol). After the reaction was stirred at 

60°C for overnight, the mixture was treated with water and extracted with EtOAc. The 

combined organic layers were dried over Na2 SO 4 , filtered, and concentrated under reduced 

pressure. The residue was purified by silica gel column chromatography (30% EtOAc in DCM) 

to give P33 (105 mg, 51%) as a colorless gum. 1H NMR (400 MHz, CDC 3), 6: 7.47-7.28 (in, 

8H), 7.22-7.08 (in, 3H), 7.00-6.86 (in, 4H), 6.75-6.51 (in, 2H), 5.08-5.04 (in, 2H), 4.36-4.16 

(in, 2H), 3.77-3.63 (in. 3H), 3.59-3.54 (in, IH), 3.49 (s, IH), 3.20 (s, 3H), 2.78-2.69 (in, H), 

2.68-2.60 (in, 2H), 2.55-2.44 (in, 2H), 2.38-2.30 (in, 4H), 2.28-2.20 (in, 1H); LCMS (ESI) 

m/z calcd for C42 H4 2F2N40 5 720.31; found, 721.9 [M + H]*.  

[04231 Preparation 34. 2-Cyclopropyl-6-(5-isopropoxy-1H-indazol-3-yl)-4

morpholinopyridazin-3(2H)-one (P34).  

A solution of P33 (100 ing, 0.139 mmol) and t-BuOK (93 mg, 0.83 mmol) in t-BuOH (3.5 mL) 

was stirred at 50°C for 30 min, and then (3-methoxy-2-methyl-phenyl)methyl 

methanesulfonate (128 ing, 0.555 mmol) was added to the mixture. After the mixture was 

stirred at 60°C for overnight, the mixture was cooled, diluted with EtOAc and washed with 

brine. The organic layer was dried over MgSO4, filtered, and concentrated under reduced 

pressure. The residue was purified by silica gel chromatography (30% EtOAc in n-hexane with 

3%TEA) to give P34 (24 mg, 20%) as a colorless gum. 'H NMR (400 MHz, CDCl3), 6: 7.42

7.36 (in, 1H), 7.35-7.27 (in, 3H), 7.20-6.94 (in, 8H), 6.89-6.62 (in, 5H), 6.62-6.40 (in, 3H), 

5.23-5.00 (m, 2H), 4.99-4.90 (m, 2H), 4.82-4.63 (m, IH), 4.31-3.93 (m, IH), 3.86-3.75 (m, 

3H), 3.72-3.60 (in, 3H), 3.55-3.48 (in, 1H), 3.27-3.19 (in, IH), 3.10 (s, IH), 2.94-2.74 (in, 

IH), 2.71-2.36 (in, 4H), 2.35-2.20 (m, 4H), 2.20-2.03 (in, 4H), 2.02-1.87 (in, 2H).; LCMS 

(ESI) m/z calcd for C 5 1H52 F2N40O 854.39; found, 856.0 [M + H]*.  

1-(Chloromethyl)-3-methoxy-2-methylbenzene (P35) 
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[04241 Preparation 35. 1-(Chloromethyl)-3-methoxy-2-methylbenzene (P35).  

To a solution of (3-methoxy-2-methyl-phenvl)methanol (73.3 mg, 0.481 mmol) in DCM (1.5 

mL) was added methanesulfonyl chloride (56.0 L, 0.722 mmol) and triethylamine (134 pL, 

0.963 mmol) at 0°C. After the reaction solution was stirred at 0°C for 2 h, quenched with H 20, 

and extracted with EtOAc. The organic layers were dried over MgSO4(s), filtered and 

concentrated under reduced pressure to give P35 (82.2 mg) which was used in next step without 

purification. 'H NMR (400 MHz, CDCI3 ),A : 7.20 (t. J= 7.6 Hz, IH), 7.00-6.90 (in. 2H). 5.28 

(s, 2H), 3.84 (s, 3H), 2.87 (s, 3H).  

(S)-N-(4-(benzyloxy)phenyl)-5-(5-chloro-4-(difluoromethoxy)-2-(3-(morpholinomethyl)

1.2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(3-inethoxy-2-methylbenzyl)-1,2

dimethyl-1H-pyrrole-3-carboxamide (P38) 

C1 F F F F 
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\I (COC) 2  \ / BnO 

O"N N 
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[0425] Preparation 36. (S)-5-(5-Chloro-4-(difluoromethoxy)-2-(3-(morpholinomethyl)

1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-1,2-dimethyl-IH-pyrrole-3-carbony 

chloride (P36).  
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To a solution of 5-5-chloro-4-(difluoromethox)-2-[(3S)-3-(morpholinomethyl)-3,4-dihydro

IH-isoquinoline-2-carbonyl]phenyl]-1,2-dimethyl-pyrrole-3-carboxylic acid (100 mg, 0.174 

mmol) in anh. DCM (2.0 mL) was added oxalyl chloride (30 pL, 0.348 mmol) dropwise at 

0°C. The reaction solution was stirred at it for 2 h. TLC analysis indicated the starting material 

was consumed. The solution was concentrated to remove solvent to give the crude product P36 

which was used in next step without purification.  

[0426] Preparation 37. (S)-N-(4-(Benzyloxy)phenyl)-5-(5-chloro-4-(difluoromethoxy)-2

(3-(morpholinomethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-1,2-dimethyl-1H

pyrrole-3-carboxamide (P37).  

To a solution of crude P36 in 1,2-dichloroethane (2.0 m) was added pyridine (42.1 pL, 0.522 

mmol) and 4-(benzyloxy)aniline (38.2 mg, 0.191 mnol) at rt. After the reaction solution was 

stirred at 110°C for 16 h and cooled to rt, the solution quenched with H20 and extracted with 

EtOAc. The organic layers were dried over MgSO4s), filtered and concentrated under reduced 

pressure. The residue was purified by silica-gel column chromatography (DCM : EtOAc = 1 : 

1) to give P37 (91.0 mg, 69% yield) as a grey solid. 1H NMR (400 MHz. CDC 3 ), & 7.82-7.28 

(, 7H), 7.18-6.76 (m, 7H), 6.66-6.36 (m, 2H), 5.91-5.21 (m, 2H), 5.06 (s, 2H), 4.72-4.17 

(m, 3H), 3.69-3.45 (m, 5H), 3.24-2.98 (m, 4H), 2.83-2.60 (m, 2H), 2.53-2.47 (m, 1H), 2.37 

(m, 3H), 2.26-2.21 (m, IH), 2.12-2.07 (m, 1H); LCMS (ESI) /z calcd for C42 H4 1ClF2 N4 0 

754.27; found, 755.3 [M + H]*.  

[04271 Preparation 38. (S)-N-(4-(Benzyloxy)phenyl)-5-(5-chloro-4-(difluoromethoxy)-2

(3-(inorpholinomethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide (P38).  

To a solution of P37 (91.0 mg, 0.120 mmol) in tert-butanol (1.5 mL) was added potassium tert

butoxide (88.3 mg, 0.723 mmol) at rt. After the reaction solution was stirred at 50°C for 30 

min, to the solution was added P35 (82.2 ng, 0.482 mmol) and it was stirred at 60°C for another 

I h. The reaction solution was cooled, quenched with H 20 and extracted with EtOAc. The 

organic layers were dried over MgSO4(,), filtered and concentrated under reduced pressure. The 

residue was purified by silica-gel column chromatography (dichloromethane : EtOAc = I : 1) 

to give P38 (40.0 mg, 37% yield) as a pale solid. 1 H NMR (400 MHz, CDCl3 ), : 7.71-7.29 

(n, 7H), 7.25-6.40 (m, 12H), 5.52-5.47 (m, lH), 5.15-4.92 (m, 3H), 4.79-4.61 (m, IH), 4.36

3.93 (m, 4H), 3.83-3.66 (m, 6H), 3.57-3.41 (m, 2H), 3.27-3.12 (m, 4H), 2.33-2.04 (m, 1OH); 

LCMS (ESI) m/z calcd for C5 1H5 iClF2N 40 6 888.35; found, 889.4 [M + H]*.  

159



WO 2023/129553 PCT/US2022/054091 
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[04281 Preparation 39. 5-[4-chloro-5-(difluoroinethyl)-2-[(3S)-3-(inorpholinomethyl)

3,4-dihydro-1H-isoquinoline-2-carbonyl]phenyl]-1,2-dimethyl-pyrrole-3-carbonyl chloride 

(P39).  

To a solution of 5-[4-chloro-5-(difloromethyl)-2-[(3S)-3-(morpholinomethyl)-3,4-dihydro

1H-isoquinoline-2-carbonyl]phenyl]-12-dimethyl-pyrrole-3-carboxylic acid (150 mg, 0.27 

mmol, 1.0 eq) in DCM (3.0 mL) was added oxalyl chloride (46 pL, 0.54 mmol, 2.0 eq) at ice 

bath. The reaction mixture was stirred at rt for I h. The reaction mixture was concentrated in 

vacuo to give a crude P39 which was used for the next step without further separation.  

(S)-N-(4-(benzyloxy)phenyl)-5-(4-chloro-5-(difluoromethyl)-2-(3-(morpholinomethyl)

1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(3-methoxy-2-methylbenzyl)-1,2

dimethyl-IH-pyrrole-3-carboxamide 

F F F F 
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[04291 Preparation 40. (S)-N-(4-(benzyloxv)phenyl)-5-(4-chloro-5-(difluoromethyl)-2

(3-(morpholinomethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide (P40).  

To a solution of P39 (143 mg, 0.430 mmol) in dichloroethane (2.0 mL) was added a solution 

of pyridine (86 pL, 1.08 mmol) and 4-benzyloxy-N-[(3-methoxy-2-methyl
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phenyl)methyl]aniline (crude, 0.358 nnol) in dichloroethane (4.0 mL) at rt. The mixture was 

stirred at 90 °C for 6 h. The reaction was quenched with NaHCO3(aq) and extracted with DCM.  

The organic layers were dried over MgSO4(s), filtered, and concentrated. The crude was purified 

by silica gel column chromatography (0-100% EtOAc in n-hexane containing 3% 

triethylamine) to give P40 (65.9 mg, 21%) as a white solid. 'H NMR (400 MHz, CDCl3 ), 6: 

7.45-7.26 (in, 7H), 7.20-6.97 (m, 5H), 6.97-6.63 (m, 6H), 6.60-6.45 (in, 2H), 5.19-5.08 (in, 

1H), 5.07-4.89 (m, 3H), 4.88-4.71 (in, 1H), 4.28-3.90 (in, 1H), 3.87-3.76 (in, 3H), 3.75-3.60 

(in, 3H), 3.59-3.46 (in, 2H), 3.29-3.20 (in, 11). 3.10 (s, 2H), 2.71-2.48 (in, 3H), 2.47-2.37 

(in, 1H), 2.37-2.27 (in, 2H), 2.26-2.12 (in, 3H), 2.11-1.86 (in, 5H); LCMS (ESI) m/z calcd 

for C5 1H51CF2 N4 0 5 872.35; found, 873.4 [M + H].  

(S)-4-((1,2,3,4-tetrahydroisoquinolin-3-yl)methyl)morpholine (43) 

OH Et3N, Morpholine HCI 
-- N O TBTU, CH3CN I N 0 1.4-dioxane 

P41 O 

O N 

N LAH 
'-- NH 0 TH / NH ()C NTH 0 °C to rt 

P42 P43 

[0430] Preparation 41. tert-Butyl (S)-3-(morpholine-4-carbonyl)-3,4

dihydroisoquinoline-2(1H)-carboxylate(P41).  

To a solution of tert-butyl (3S)-3-(morpholine-4-carbonyl)-3,4-dihydro-H-isoquinoline-2

carboxylate (10 g, 36.06 mmol) in acetonitrile (100 mL) was added morpholine (3.98mL, 46.16 

mmol) and triethylamine (6.02 mL, 43.3 mmol) at rt and it was stirred for 20 min. 0

(Benzotriazol--yl)-N,NN',Ntetrmethyluronium tetrafluoroborae(TBTU) was added to the 

reaction mixture at rt. The reaction was stirred at rt overnight. The mixture was concentrated 

to give a residue. The residue was diluted with EtOAc and then treated with aq. sodium 

bicarbonate solution. The organic layer was dried over MgSO4, filtered, and concentrated to 

get the product P41 (11.97 g, 94%) as a yellow solid which was used in the next step without 
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purification. 'H NMR (400 MHz, CDCl3), 6: 7.18-7.09 (m, 4H), 5.27 (br s, IH), 4.94-4.82 (br 

in, 1H), 4.46-4.38 (br in, IH), 3.69-3.58 (br m, 8H), 3.13-2.94 (in, 2H), 1.48 (br m, 9H).; 

LCMS (ESI) m/z calcd for C9 H 2 6N2 0 4 346.19; found. 347.1 [M+H]*.  

[0431] Preparation 42. (S)-morpholino(1,2,3,4-tetrahydroisoquinolin-3-yl)methanone 

(P42).  

To a solution of P41 (9.07 g, 26.18 minol) in 1,4-dioxane (25 mL) was added a solution of 4M 

HCl in 1,4-dioxane (50 mL). The reaction was stirred at rt for 2 h. The solution was quenched 

by saturated Na2 CO 3 (a) and extracted with DCM. The organic layers were was dried over 

MgSO4, filtered, and concentrated to give P42 (5.1 g, 79%) as a white solid. 'H NMR (400 

MHz, DMSO-d6), : 7.10-7.07 (in, 3H), 7.01-6.99 (in, H), 3.88 (s. 2H), 3.87-3.83 (in. IH), 

3.71-3.37 (in, 9H), 2.85-2.78 (in, 1H), 2.69-2.64 (in, lH); LCMS (ESI) n/z calcd for 

C1 4 Hi 8N 20 2 246.14; found, 247.3 [M + H]*.  

[04321 Preparation 43. (S)-4-((1,2,3,4-tetrahydroisoquinolin-3-yl)imethyl)morpholine 

(P43).  

To a solution of P42 (1.85 g, 7.51 nnol) in anh. THF (10 mL) was added LAH (15.02 mL, 

15.02 inmol, 1 M in THF) at 0 °C. The reaction was stirred at rt for overnight and then quenched 

by water (0.60 mL) and 15% NaOH(aq) (0.60 mL) at 0°C. The solution was filtered through a 

pad of celite and washed with THF. The filtrate was collected and concentrated to give the 

product P43 (1.20 g, 69 %) as an orange oil. 'H NMR (400 MHz, CDC3 ), : 7.15-7.08 (in, 

3H), 7.06-7.04 (in, H), 4.09 (s, 2H), 3.76-3.73 (in, 4H), 3.10-3.03 (in, IH), 2.73-2.55 (in, 

4H), 2.50-2.40 (in, 4H).: LCMS (ESI) m/z calcd for C14H2 0 N20 232.16; found, 233.2 [M + 

H]*.  

Ethyl 1,2-dimethyl-5-(4,4,5,5-tetraimethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrrole- 3
carboxylate (P45) 

0 0 00 0 
Mel, NaH [Ir(cod)(OMe)] 2 

DMF, rt, 4 h B 2Pin2  N 
HN N BBBPY / B-O 

THF,100°C I 
o/n 

P44 P45 

[0433] Preparation 44. Ethyl 1,2-dimethyl-IH-pyrrole-3-carboxylate (P44).  

To a solution of 2-methyl-IH-pyrrole-3-carboxylic acid ethyl ester (25.0 g, 163 mmol) in anh.  

DMF (200 mL) was slowly added sodium hydride (7.2 g, 18.0 mmol) at 0°C and then it was 
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stirred at rt for 30 min. After the mixture was treated with methyl iodide (11 mL, 18.0 mmol) 

at 0°C, it was stirred at rt for 16 h. The mixture was treated with water in ice bath and extracted 

with EtOAc. The combined organic layers were dried over Na2 SO4 , filtered, and concentrated 

under reduced pressure to give P44 (25.0 g, 91 %) as an orange oil which was used in the next 

step without further purification. 'H NMR (400 MHz, CDC 3), 6: 6.50 (d, J= 3.0 Hz, 1H), 6.45 

(d, J= 3.0 Hz, 1H), 4.25 (q, J= 7.2 Hz, 2H), 3.52 (s, 3H), 2.50 (s, 3H), 1.33 (t, J= 7.2 Hz, 3H); 

LCMS (ESI) m/z calcd for C9 HIN02 167.09; found, 168.1 [M + H]*.  

[04341 Preparation 45. Ethyl 1,2-dimethyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2

yl)-1H-pyrrole- 3-carboxylate (P45).  

To a solution of P44 (5.0 g,30 mmol) and bis(pinacolato)diboron (8.4 g, 33 mmol) in THF (75 

mL) was added 4,4'-di-tert-butyl-2,2'-bipyridyl (482 mg, 1.8 mnnol) and (1,5

cyclooctadiene)(methoxy)iridium(I) dimer (595 mg, 0.90 mmol) at rt. After the reaction was 

stirred at I00°C for 16 h under nitrogen, the mixture was concentrated under reduced pressure 

to give P45 (12.5 g, <99 %) as a red solid which was used in next step without further 

purification. 1 H NMR (400 MHz, CDCl3), 6: 7.21 (s, 1H), 4.23 (q, J= 7.2 Hz, 2H), 3.70 (s, 

3H), 2.52 (s, 3H), 1.30-1.26 (in, 15H); LCMS (ESI) m/z calcd for C,5 H 24BNO4 293.18; found, 

294.1 [M + H]*.  

(S)-(2-bromo-4-chlorophenyl)(3-(morpholinomethyl)-3,4-dihydroisoquinolin- 2(lH)
yl)methanone (P46) 

CI 

Br 
TBTU, DIPEA Br 

+ .N) DMA O N 

O P43 (N) P46 

[04351 Preparation 46. (S)-(2-bromo-4-chlorophenyl)(3-(morpholinomethyl)-3,4

dihydroisoquinolin- 2(1H)-yl)methanone (P46).  

To a solution of 2-bromo-4-chlorobenzoic acid (3.00 g, 12.7 mmol) and P43 (3.30 g, 14.0 

mmol) in NN-dimethylacetamide (42 mL) was added NN-diisopropylethylamine (3.3 mL, 

19.1 mmol) and 2-(H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate (4.9 

g, 15. mmol). After the reaction was stirred at rt for 5 h, the mixture was treated with water and 

extracted with EtOAc. The combined organic layers were dried over Na2SO4. filtered, and 
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concentrated under reduced pressure. The residue was purified by silica gel column 

chromatography (0-80% EtOAc in n-hexane) to give P46 (4.9 g, 85%) as a yellow solid. 'H 

NMR (400 MHz, CDCl3), 6: 7.68-7.60 (in, 1H), 7.43-7.29 (in, 2H), 7.24-7.11 (in, 3H), 6.92

6.88 (in, IH), 5.46-5.28 (in, 1H), 4.49-4.34 (m, 1H), 4.25-4.20 (in, 1H), 3.72-3.69 (in, 3H), 

3.64-3.54 (in, 2H), 3.35-3.12 (m, IH), 2.94-2.74 (m, IH), 2.68-2.40 (in, 2H), 2.35-2.22 (in, 

IH), 2.21-2.09 (in, 2H); LCMS (ESI) m/z calcd for C2 IH22BrClN2O 448.06; found, 449.2 [M 

+ H] .  

(S)-5-(5-chloro-2-(3-(morpholinomethyl)-1,2,3,4-tetrahydroisoquinoline-2- carbonyl)phenyl)

1,2-dimethyl-IH-pyrrole-3-carboxylic acid (P48) 

CI CI 

O O Br 
Cs 2CO 3  \ NaOH 

/ + 0 N Pd(amphos)Cl2  0 N EtOH/H 20 N +EtO -j 800 C,16h 
/ B-O DMF, MW 0 80 °C, 16 h 

d 130 °C,2h N 

O O 
P45 P46 CI P47 

N 

HO O N 
0 

(N) 

P48 

[0436] Preparation 47. Ethyl (S)-5-(5-chloro-2-(3-(morpholinomethyl)-1,2,3,4

tetrahydroisoquinoline-2-carbonyl)phenyl)-12-dimethyl-IH-pyrrole-3-carboxylate(P47).  

A solution of P45 (559 ing, 1.3 mmol), P46 (500 mg, 1.1 mmol), and cesium carbonate (723 

mg, 2.2 mmol) in DMF (5.5 mL) was degassed by argon for 30 min. The mixture was then 

treated with bis(di-tert-butyl(4-dimethylaminophenyl)phosphine)dchloropalladium(II) (39 

mg, 0.06 mmol) and then degassed by argon again. The mixture was stirred at 130°C for 2 h 

under microwave irradiation. The reaction was treated with water and extracted with EtOAc.  

The combined organic layers were dried over Na2SO4, filtered, and concentrated under reduced 

pressure. The residue was purified by silica gel column chromatography (0-80% EtOAc in n

hexane) to give P47 (350 mg, 58 %) as a yellow solid. 1 H NMR (400 MHz, CDCl 3 ), 6: 7.44
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7.38 (in, 2H), 7.13-7.05 (in, 3H), 6.98-6.96 (in, IH), 6.83-6.76 (in, 1H), 6.20 (s, 1H), 5.28

5.22 (in, IH), 4.31-4.14 (in, 4H), 3.71-3.52 (in, 5H), 3.38-3.31 (in, IH), 3.23 (s, 3H), 3.00

2.75 (in, 1H), 2.55-2.38 (in, 4H), 2.24-2.16 (in, 4H), 2.03-1.98 (in, 2H), 1.26-1.19 (in, 3H); 

LCMS (ESI) m/z cald for C3 H34 ClN304 535.22; found, 536.4 [M + H]*.  

[0437] Preparation 48. (S)-5-(5-chloro-2-(3-(morpholinomethvl)-1,2,3,4

tetrahydroisoquinoline-2- carbonyl)phenyl)-1,2-dimethyl-IH-pyrrole-3-carboxylic acid (P48).  

To a solution of P47 (350 mg, 0.65 mmol) in ethanol (5.2 mL) and water (1.3 mL) was added 

sodium hydroxide (131 mg, 3.3 mmol) and then stirred at 80°C for 16 h. The mixture was 

adjusted pH value to 5 with 4NM HClaq) and extracted with EtOAc. The combined organic layers 

were dried over Na2 SO4 , filtered, and concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (0-60% EtOAc in n-hexane) to give P48 (300 

mg, 90 %) as an orange solid. H NMR (400 MHz, CDCl 3), 6: 7.60-7.53 (in, 2H), 7.42 (s, IH), 

7.13-7.11 (in, 2H), 6.97-6.88 (in, 2H), 6.36 (s, IH), 5.36 (br s, IH), 4.30-4.16 (in, 2H), 3.89

3.79 (br in, 4H), 3.59-3.47 (in, IH), 3.21-3.07 (in, 5H), 2.94-2.88 (in, 4H), 2.55-2.46 (in, 2H), 

2.08 (s, 3H); LCMS (ESI) n/z calcd for C2 H 30CN304 507.19; found, 508.4 [M + H].  

N-(3-Methoxy-2-methylbenzyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-amine(P51) 

02N DHP 02N N H2 
--- \\ N Pd/C 

~ N'DCM NEtOAc 
H P49THP 

0 0 

H2N / CHO 
N HN 

~ N' AcOH, NaBH(OAc) 3  N 
P50 THP CH 2 Cl2 / N 

P51 THP 

[04381 Preparation 49. 5-Nitro-I-(tetrahydro-2H-pyran-2-yl)-IH-indazole (P48).  

To a solution of 5-nitro-IH-indazole (2.00 g, 12.3 mmol) in DCM (60 mL) was added 2,3

dihydropyran (2.34 ml, 24.5 mmol) and 4-methylbenzenesulfonic acid (471 mg, 2.45 miol).  

After the mixture was stirred at rt for overnight, the mixture was concentrated to remove 

solvent. The residue was treated with water and extracted with EtOAc. The organic layers were 

dried over Na2SO4(s,, filtered, and concentrated. The crude was purified by silica gel column 
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chromatography (0-80% EtOAc in n-hexane) to give P49 (3.0 g, 99%). 'H NMR (400 MHz, 

CDCl3), : 8.71 (d, J=2.0 Hz, IH), 8.27 (d, J= 9.2 Hz, IH), 8.21 (s, IH), 7.69 (d, J= 92 Hz, 

1H), 5.77 (dd, J= 8.8,2.4 Hz, IH), 4.04-3.99 (m, 1H), 3.80-3.74 (m, 1H), 2.56-2.47 (m, IH), 

2.18-2.08 (m, 2H), 1.83-1.67 (m, 3H).  

[0439] Preparation 50. 1-(Tetrahydro-2H-pyran-2-yl)-1H-indazol-5-amine (P50).  

To a solution of P49 (3.00 g, 12.1 mmol) in EtOAc (120 mL) was added palladium on carbon 

(300 mg) at rt. The mixture was purged with H2(g) over 5 min. The mixture was stirred at rt for 

overnight under H 2 atmosphere. The mixture was filtered through a pad of celite. The filtrate 

was then concentrated to give P50 (2.94 g, 100%) which was used in next step without 

purification. 1H NMR (400 MHz, CDC 3 ), 6: 7.82 (s, 1H), 7.41 (d, J= 8.8 Hz, IH), 6.93 (s, 

IH), 6.89-6.87 (m, 1H), 5.64(dd,J=9.2,2.8 Hz, IH), 4.04-4.00 (m, 1H), 3.76-3.69 (m, 1H), 

2.59-2.50 (m, 1H), 2.16-2.11 (m, IH), 2.09-2.06 (m, 1H), 1.81-1.68 (m, 3H).  

[04401 Preparation 51. N-(3-Methoxy-2-methylbenzyl)-I-(tetrahydro-2H-pyran-2-yl)

1H-indazol-5-amine (P51).  

To a solution of P50 (600 mg, 2.77 mmol) and 3-methoxy-2-methylbenzaldehyde (347 mg, 

2.31 mmol) in DCM (15 mL) was added AcOH (1 drop). The mixture was stirred at rt for 16 h 

and concentrated to remove solvent. The residue was purified by silica gel column 

chromatography (10-80% EtOAc in n-hexane) to give P51 (610 mg, 75%). IH NMR (400 

MHz, CDCl3),5 : 7.84 (s, 1H), 7.42 (d, J= 8.8 Hz, IH), 7.14 (t, J= 8.0 Hz, IH), 6.99 (d, J= 

8.0 Hz, 1H), 6.85-6.79 (m, 3H), 5.64 (dd, J= 9.2, 2.8 Hz, IH), 4.29 (s, 2H), 4.04-3.99 (m, 

IH), 3.85 (s, 3H), 3.75-3.68 (m, lH), 2.59-2.50 (m, lH), 2.25 (s, 3H), 2.16-2.12 (m, 1H), 2.09 

(s, 1H), 2.08-2.07 (m, lH), 1.81-1.69 (m, 2H), 1.67-1.60 (m, lH).  

5-(5-Chloro-2-((S)-3-(morpholinomethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)

N-(3-methoxy-2-methylbenzyl)-1,2-dimethyl-N-(I-(tetrahydro-2H-pyran-2-yl)-IH-indazol-5

yl)-1H-pyrrole-3-carboxamide (P53) 
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CI CI 

N N 
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ON 
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[0441] Preparation 52. (S)-5-(5-Chloro-2-(3-(morpholinoinethyl)-1,2.3,4

tetrahydroisoquinoline-2-carbonyl)phenyl)-1 2-dimethyl-IH-pyrrole-3-carbonyl chloride 

(P52).  

To a solution of P48 (200 mg, 0.390 mmol) in DCM (10 mL) was added oxalyl chloride (67 

pl, 0.78 mmol) at rt. The mixture was stirred at rt for I h. The mixture was concentrated to 

remove solvent to give P52 as a crude product which was used in next step without purification.  

[04421 Preparation 53. 5-(5-Chloro-2-((S)-3-(morpholinomethyl)-1,2,3,4

tetrahydroisoquinoline-2-carbonvl)phenvl)-N-(3-methoxy-2-methylbenzvl)-1,2-dimethyl-N

(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)-IH-pyrrole-3-carboxamide (P53).  

To a solution of P51 (137 mg, 0.390 mmol) and P52 (0.390 mmol) in dichloroethane (6.5 mL) 

was added pyridine (94 pl, 1.17 mmol) at rt. The mixture was stirred at 90 °C for overnight.  

The reaction was quenched with NaHCO3 (a> and extracted with DCM. The organic layers were 
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dried over Na2SO4 (, filtered and concentrated. The crude was purified by silica gel column 

chromatography (0-10% MeOH in dichloromethane) to give P53 (212 mg, 65%). 1H NMR 

(400 MHz, CDCI3 ), a: 7.89-7.84 (in, 1H), 7.42-7.28 (in, 2H),7.23-6.90 (in, 8H), 6.81-6.66 

(in, 4H), 5.47 (br s, 1H), 5.15-4.88 (in, 4H), 3.82-3.79 (in, 3H), 3.72-3.61 (in, 3H), 3.49-3.47 

(in, 2H), 3.30-3.23 (in, 2H), 3.05 (s, 2H), 2.78-2.72 (in, 1H), 2.64-2.57 (in, IH), 2.54-2.48 

(in, 2H), 2.37-2.28 (in, 2H), 2.24 (br in, 2H), 2.17 (br m, 1H), 2.07 (s, 2H), 2.04 (br s, 3H), 

1.99-1.82 (in, 3H), 1.68 (br s, 3H); LCMS (ESI) m/z 841.5 [M + H]*.  

2-(((I-(Tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)amino)methyl)benzonitrile (P54) 
CN 

H2N N Br CN 
\\ N _ _ 

'~N' 

HNC~ 
P50 THP K 2CP3  N ACN .N' 

refiuxx 
THP 

[0443] Preparation 54. 2-(((1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5

yl)amino)methyl)benzonitrile (P54).  

To a solution of P50 (274 mg, 1.26 mmol) and 2-(bromomethyl)benzonitrile (247 mg, 1.26 

mmol) in acetonitrile (18 mL) was added potassium carbonate (261 mg. 1.87 mniol). The 

mixture was stirred at 90°C for 16 h. The mixture was concentrated to remove solvent. The 

residue was purified by silica gel column chromatography (10-70% EtOAc in n-hexane) to 

give P54 (307 mg, 73%). 'H NMR (400 MHz, DMSO-d), 5: 7.79 (s, 1H), 7.68-7.66 (in, 1H), 

7.55-7.32 (in, 4H), 6.88-6.85 (in, 1H), 6.69 (d, J= 2.4 Hz, 1H), 5.61 (dd, J= 9.2,2.8 Hz, 1H), 

4.60 (s, 2H), 4.02-3.98 (in, IH), 3.74-3.68 (in, 1H), 2.56-2.47 (in, 1H), 2.15-2.10 (in, 2H), 

1.76-1.60 (in, 3H); LRMS (ESI) ,/z 333.6 [M + H]*.  

5-(5-Chloro-2-((S)-3-(morpholinomethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonvl)phenvl)

N-(2-cyanobenzyl)-1,2-dimethyl-N-(1-(tetrahydro-2H-pyran-2-yl)-IH-indazol-5-yl)-1H

pyrrole-3-carboxamide (P55) 
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[0444] Preparation 55. 5-(5-Chloro-2-((S)-3-(morpholinoinethyl)-1,2.3,4

tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(2-cyanobenzyl)-1,2-dimethyl-N-(1

(tetrahydro-2H-pyran-2-yl)-IH-indazol-5-yl)-1H-pyrrole-3-carboxamide (P55).  

To a solution of P54 (143 mg, 0.430 mmol) and P52 (crude, 0.390 mmol) in dichloroethane 

(6.5 mL) was added pyridine (94 pL, 1.17 mmol) at rt. The mixture was stirred at 90°C for 

overnight. The reaction was quenched with NaHCO3(aq) and extracted with DCM. The organic 

layers were dried over Na2SO4(s, filtered, and concentrated. The crude was purified by silica 

gel column chromatography (0-10% MeOH in dichloromethane) to give P55 (40 mg, 12%).  

1H NMR (400 MHz, CDCl3), 6: 7.88-7.81 (m, IH), 7.66-7.60 (m, 1H),7.56-7.48 (m, 3H), 

7.42-7.33 (m, 11). 7.31-7.27 (m, 2H), 7.24-7.16 (m, 3H), 7.15-7.08 (m, 3H), 7.00-6.87 (m, 

2H), 6.82-6.77 (m, 2H), 5.68-5.58 (m, IH), 5.37-5.27 (m, IH), 5.11-4.96 (m, 2H), 4.26-4.09 

(m, 1H), 3.98-3.86 (m, 2H), 3.72-3.62 (m, 6H), 3.54-3.47 (m, 1H), 3.26-3.22 (m, 2H), 3.10 

(s, 3H), 2.81-2.40 (m, 2H), 2.32-2.25 (m, 4H), 2.16-1.94 (m, 1H), 1.77-1.64 (m, 2H), 1.31

1.23 (m, 1H); LRMS (ESI) n/z 822.4 [M + H]*.  

N-(2-Methoxybenzyl)-I-(tetrahydro-2H-pyran-2-yI)-IH-indazol-5-aiine (P56) 

O 

H2N 

CHO 

SN, HN N 

AcOH, NaBH(OAc) 3  N 
THP CH2C 2  N' 

P50 P56 THP 

[0445] Preparation 56. N-(2-methoxybenzyl)--(tetrahydro-2H-pyran-2-yl)-1H-indazol

5-amine (P56).  
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To a solution of P50 (600 mg, 2.77 mmol) and 2-methoxbenzaldehyde (315 mg, 2.31 mmol) 

in DCM (15 mL) was added AcOH (1 drop) and sodium triacetoxyborohydride (1.17 g, 5.54 

mmol). The mixture was stirred at rt for overnight and concentrated to remove solvent. The 

residue was purified by silica gel column chromatography (10-80% EtOAc in n-hexane) to 

give P56 (850 mg, 91%). 1H NMR (400 MHz, CDCl3), 6: 7.80 (s, IH), 7.38 (d, J= 8.8 Hz, 

IH), 7.31-7.21 (in, 2H), 6.90-6.80 (in, 4H), 5.61 (dd, J= 9.2, 2.8 Hz, 1H), 4.31 (s, 2H), 4.01

3.97 (in, 1H), 3.86 (s, 3H), 3.73-3.67 (in, 1H), 2.53-2.49 (in, IH), 2.16-2.00 (in, 2H), 1.76

1.60 (in, 3H); LCMS (ESI) n/z 338.2 [M + H]*.  

5-(5-Chloro-2-((S)-3-(morpholinomethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)

N-(2-methoxybenzyl)-1,2-dimethyl-N-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)-IH

pyrrole-3-carboxamide (P57) 

TH F( 

N NN N 

0CN Py, DCE,90°C N 0 N 0 N\0 

O CI 
P52 P57 

[04461 Preparation 57. 5-(5-Chloro-2-((S)-3-(morpholinomethyl)-1,23,4

tetrahydroisoquinoline-2-carbonvl)phenvl)-N-(2-methoxybenzyl)-1,2-dimethyl-N-(1

(tetrahydro-2H-pyran-2-yl)-1H-indazol-5-yl)-lH-pyrrole-3-carboxamide (P57).  

To a solution of N-(2-methoxybenzyl)-1-(tetrahydo-2H-pyran-2-y)-1H-indazol-5-amine 

(P56, 238 mg, 0.71 nnol) and pyridine (140 mg, 1.77 minol) in 1,2-dichloroethane (3.0 mL) 

was added a solution ofP52 (311 ing, 0.59 minol) in 1,2-dichloroethane (6.0 mL). The reaction 

was stirred at 80°C for 16 h. The solution was quenched by saturated NaHCO3 aq) solution and 

extracted with EtOAc. The combined organic layers were dried over Na2SO4), filtered, and 

concentrated to give a residue. The residue was purified by silica-gel column chromatography 

(dichloromethane : methanol = 20 : 1) to give P57 (315 mg, 65% yield) as an orange solid.  

LCMS (ESI) n/z calcd for C4 sH5 iCN 6 0 5 826.36; found, 827.4 [M + H]".  
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5-[5-chloro-4-cyano-2-[(3S)-3-(morpholinomethyl)-3,4-dihydro-1H-isoquinoline-2

carbonyl]phenyl]-N-[(3-methoxy-2-methyl-phenyl)methyl]-1,2-dimethyl-N-[4-(2

trimethylsilylethoxymethoxy)phenyl]pyrrole-3-carboxamide (P61) 

0 - se 0 1 0 /- am 

N sm 'N K3P04, pivalc acid, ON sem 

MsCl, t-BuOKt-BuOH PdC12(PPh 3)2/DMAA N 
N, ~ N N 

NN 

P58 OC1 P59 O 

N-
0 

OH 
OH "N ' sem DPEA, TBTU/DMF, 60 C O 

H N O Nx0 

N0 N 

C NP60 OrN P61 peo~C '< 61 ' 

[0447] Preparation 58. N3-(3-methoxv-2-inethylbenzyl)-1,2-dimethyl-N 3 -(4-[2-(1,1,1

trimethylsilyl)ethoxy]methoxyphenyl)-1H-pyrrole-3-carboxamide(P58).  

Amixtureof1,2-dimethyl-N 3-(4-[2-(1,1,1-trimethylsilyl)ethoxy]methoxyphenvl)-IH-pyrrole

3-carboxamide (085g,2.3 mmol), tert-BuOK (1 g, 8.9 mnol), and tert-BuOH (10 mL) was 

stirred at 60°C, then 3-methoxy-2-methylbenzyl methanesulfonate (1.1 g, 4.4nnol) was 

added. The reaction mixture was stirred at 60°C for 3 h and then partitioned between EtOAc 

and water. The organic layer was separated, washed with brine, dried over anhydrous sodium 

sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to a silica 

gel flash chromatography eluting with a mixture of EtOAc(0- 100%) and DCM to afford 

0.95 g (82 %) of the title compound. LCMS (ESI) m/z 495 [M+H.  

[0448] Preparation 59. Methyl 4-chloro-5-cyano-2-4-[((3-methoxy-2-methylbenzyl)-4

[2-(1,1,1-trimethylsilvl)ethoxy]methoxyanilino)carbonyl]-1,5-dimethyl-1H-pyrrol-2

ylbenzoate (P59).  

A mixture of P58 (0.27 g, 0.5 minol), methyl-2-bromo-4-chloro-5-cyanobenzoate (P63, 0.3 g, 

1 mmol), K3PO4 (0.58 g, 2.7 mmol), pivalic acid (17 ing, 0.3 eq) PdC 2(PPh3) 2 (77 mg, 0.2 eq) 

in NN-dimethylacetamide (10 mL) was heated to 135°C. The resulting mixture was stirred at 

135°C for 30 min, then the reaction mixture was cooled to ambient temperature. Upon 

completion of the reaction, the mixture was diluted with water and EtOAc. The organic layer 

was separated, washed with brine, dried over dried over anhydrous sodium sulfate, filtered, and 

concentrated under reduced pressure. The residue was subjected to a silica gel flash 
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chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM to afford 70 mg (19%) 

of the title compound. LCMS (ESI+) m/z 689 [M+H]*.  

[0449] Preparation 60. 4-Chloro-5-cyano-2-4-[((3-methoxy-2-methylbenzyl)-4-[2-(1,1,1

trimethylsilyl)ethoxy]methoxyanilino)carbonyl]-1,5-dimethyl-1H-pyrro-2-ylbenzoic acid 

(P60).  

A solution of P59 (70 mg. 0.1 mmol) and NaOH (20 mg, 5 eq) in a mixture of MeOH (2mL) 

and water (0.2 mL) was stirred at ambient temperature for 12 h. The volatiles were removed 

under reduced pressure, and water (2 mL) was added to the residue. The solution was acidified 

with6M HCl to pH 1 and extracted with DCM (2x3 mL), the combined organic layers were 

dried over anhydrous sodium sulfate and evaporated to dryness under reduced pressure to 

afford 67 mg (99%) of the title compound that was pure enough to be used for the next step.  

LCMS (ESI+) m/z 675 [M+H]f.  

[04501 Preparation 61. 5-(5-Chloro-4-cyano-2-[(3R)-3-(morpholinomethyl)-3,4-dhydro

2(IH)-isoquinolinyl]carbonylphenyl)-N 3 -(3-methoxy-2-methylbenzyl)-1,2-dimethyl-NT3 -(4

[2-(1,1,1-trimethylsilyl)ethoxy]methoxyphenyl)-IH-pyrrole-3-carboxamide (P61).  

A mixture of P60 (67 mg, 0.1 mmol), P43 (40 mg, 0.11 mol), DIPEA (0.04 mL, 0.15 mmol), 

TBTU (55 mg, 0.11 nnol), and DMF (2 mL) was stirred at 60°C overnight. The reaction 

mixture was diluted with water (4 mL) and EtOAc (20 mL). The organic layer was separated, 

washed with brine, dried with anh. sodium sulfate, filtered, and concentrated under reduced 

pressure to afford 81 mg of the crude compound that was pure enough to be used for the next 

step. LCMS (ESI+) m/z 889 [M+H]* 

Metll-2-bromo-4-chloro-5-cyanobenzoate (P63) 

o o 0 0 0 0 
Zn(CN) 2 , (CH3 )3CONO 
Pd(Ph3P) 4  N2CuBr 2 

CI CI CI 

P62 P63 
[0451] Preparation 62. Methyl 2-amnino-4-chloro-5-cyano-benzoate (P62).  

To a stirred solution of methyl 2-amino-4-chloro-5-(1 3-iodanylidynemethyl)benzoate (I g, 3.2 

mmol) in DMF (10 mL) Zn(CN)2 (0.23 g, 1.97 mmol) and Pd(Ph3P)4 (0.19 g, 0,16 mmol) were 

added. Then reaction mixture was stirred at 120°C for 2 h under microwave irradiation and 

then treated with water (20 mL) and extracted with Et20 + EtOAc. The combined organic 
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layers were dried over anhydrous sodium sulfate, filtered and the filtrate was evaporated under 

reduced pressure. The residue was subjected to a silica gel flash chromatography eluting with 

a mixture of DCM to afford 600 mg (89%) of compound P62.  

[0452] Preparation 63. Methyl 2-bromo-4-chloro-5-cyano-benzoate (P63).  

To a stirred solution of P62 (150 mg, 0.7 mmol) in CH3CN (3 mL) (CH3)3CN02 (0.182 g, 1.8 

eq) and CuBr2 (0.15 ml, 1.8 eq) were added. Then reaction mixture was stirred at rt for 3 h 

under microwave irradiation and then treated with water (1 mL) and extracted with EtOAc.  

The combined organic layers were dried over anh. sodium sulfate, filtered and the filtrate was 

evaporated under reduced pressure. The residue was subjected to a silica gel flash 

chromatography eluting with a mixture of CC 4:DCM to afford 0.27 g (99%) of the title 

compound.  

2-[4-({[4-(benzyloxy)phenyl]amino}carbonyl)-1,5-dimethyl-1H-pyrrol-2-yl]-4-chloro-5

methoxybenzoic acid (P65) 

0 H 

N O N H N 
0 0 

oHO H 
0 0 P64 P65 

[04531 Preparation 64. Ethyl 2-[4-({[4-(benzyloxy)phenyl]amino carbonyl)-1,5

dimethyl-1H-pyrrol-2-yl]-4-chloro-5-methoxybenzoate (P64).  

A mixture of N-[4-(benzyloxy)phenyl]-1,2-dimethyl-1H-pyrrole-3-carboxamide (P15, 500 

mg, 1.6 mmol), methyl 2-bromo-4-chloro-5-methoxybenzoate (870 mg, 3.1 nnol), K3 PO4 (1.6 

g, 7.8 mmol), pivalic acid (50 mg, 0.4 mmol) in N,N-dimethylacetamide (10 mL) was stirred 

at 135°C for 15 min, then PdC 2(PPh3)2 (0.22 g, 0.3nmol) was added. The resulting mixture 

was stirred at 135°C for 30 min. Upon completion of the reaction the mixture was diluted with 

water (20 mL) and EtOAC (20 mL). The organic layer was separated, washed with brine, dried 

over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 

subjected to silica flash chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM 

to afford 150 mg (19%) of the title compound.  

[0454] Preparation 65. 2-[4-([4-(Benzyloxy)phenyl]amino carbonyl)-1,5-dimethyl-IH

pyrrol-2-yl]-4-chloro-5-methoxybenzoic acid (P65).  
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A solution of P64 (150 mg, 0.29 mmol) and NaOH (58 mg, 1.4 mol) in a mixture of EtOH (10 

mL) and water (2 mL) was stirred at ambient temperature for 12 h. The volatiles were removed 

under reduced pressure, and water (20 mL) was added to the residue. The solution was acidified 

with 6M HCI to pH 1 and extracted with DCM (2x10 mL), the combined organic layers were 

dried over Na2SO4 and evaporated to dryness under reduced pressure to afford 130 mg (90%) 

of the title compound that was pure enough to be used in the next step.  

N-[4-(benzyloxy)phenyl]-5-(5-chloro-4-methoxy-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihvdroisoquinolin-2(1H)-yl]carbonylphenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide 

(P66) 

H 0 

NO 
N 

N O 
CI 0 

\O N ' O 
SO H 

P65 P66 

[04551 Preparation 66. N-[4-(benzyloxy)phenyl]-5-(5-chloro-4-methoxy-2-{[(3S)-3

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyl}phenyl)-1,2-dimethyl

1H-pyrrole-3-carboxamide (P66).  

A mixture of P65 (130 mg, 0.26 mmol), P43 (72 mg, 0.3mmol) , DIPEA (0.07 mL, 0.39 

mmol), and TBTU (100 mg, 0.3 imol), and DMF (5 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (20 mL) and EtOAc (10 ml). The organic layer was 

separated, washed with brine, dried over Na2SO4, filtered, and concentrated under reduced 

pressure. The residue was subjected to silica flash chromatography eluting with a mixture of 

EtOAc (0 - 100%) and DCM to afford 80 mg (43%) of the title compound.  

N-[4-(benzyloxy)phenyl]-5-(5-chloro-4-methoxy-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihvdroisoquinolin-2(1H)-yl]carbonyl~phenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide 

(P67) 
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N N N\ 

CI 0 C 0 

- N N 
O N O- O NO 

P66 P67 
[0456] Preparation 67. N-[4-(benzyloxy)phenyl]-5-(5-chloro-4-methoxy-2-{[(3S)-3

(morpholin-4-ylmethvl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyl}phenvl)-1,2-dimethyl

IH-pyrrole-3-carboxamide (P67).  

A mixture of P66 (80 mg, 0.1 mmol), tert-BuOK (50 mg 0.4 mmol), and tert-BuOH (5 mL) 

was stirred at 50C for 30 min, then 3-methoxy-2-methylbenzyl methanesulfonate (46 mg, 0.2 

nmol) was added. The reaction mixture was stirred at 60°C for I h and then partitioned 

between EtOAc and water. The organic layer was separated, washed with brine, dried over 

Na2SO4, filtered, and concentrated under reduced pressure. The residue was subjected to silica 

flash chromatography eluting with a mixture of EtOAc (0- 100%) and DCM to afford 80 mg 

(84 %) of the title compound.  

0 0 0 0 

H 2N Br 

F F 
P68 

[04571 Preparation 68. Methyl 2-bromo-4-fluoro-5-methoxybenzoate (P68).  

To a solution of of methyl 2-amino-4-fluoro-5-methoxvbenzoate (0.6 g, 0.003 mol) and tert

butyl nitrite (0.55 g, 0.0054 mol) in acetonitrile (20ml) was added CuBr2 (1.2 g, 0.0054 mol) 
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at 0°C and the reaction mixture was stirred at rt overnight. The reaction mixture was treated 

with water and extracted with EtOAc. The combined organic layers were dried over anh.  

sodium sulfate, filtered and the filtrate was evaporated under reduced pressure The residue was 

subjected to a silica gel flash chromatography eluting with a of DCM to afford 228 mg (29%) 

of the title compound. LCMS (ESI+) m/z 264[M+H]*. 1H NMR (400 MHz, CDCl 3 ), 6: 7.70 (d, 

J=5.4Hz, 1H), 7.54 (d, J= 4. 8 Hz, IH), 3.88 (s, 3H), 3.86 (s, 3H).  

2-[4-({[4-(benzyloxy)phenyl]amino} carbonyl)-1,5-dimethyl-1H-pyrrol-2-yl]-4-fluoro-5

methoxybenzoic acid (P70) 

H0 H r 

N O N OO 

F 0 F 0 

S P69   OH P70 

[0458] Preparation 69. Ethyl 2-[4-({[4-(benzyloxy)phenyl]amino-carbonyl)-1,5

dimethyl-IH-pyrrol-2-yl]-4-chloro-5-methoxybenzoate(P69).  

A mixture of P15 (220 mg, 0.86 mmol), methyl 2-bromo-4-fluoro-5-methoxybenzoate (228 

mg, 0.86 mmol), K3PO4 (919 mg, 3.44 mmol), pivalic acid (26 mg, 0.2 mmol) in NN

dimethylacetamide (10 mL) was stirred at 135°C for 15 min, then PdCl2 (PPh3)2 (150 mg, 0.17 

mmol) was added. The resulting mixture was stirred at 135°C for 30 min. Upon completion of 

the reaction the mixture was diluted with water (20 mL) and EtOAC (20 mL). The organic 

layer was separated, washed with brine, dried over sodium sulfate, filtered, and concentrated 

under reduced pressure. The residue was subjected to silica flash chromatography eluting with 

a mixture of EtOAc (0 - 20%) and DCM to afford 180 mg (41%) of the title compound.  

[04591 Preparation 70. 2-[4-({[4-(Benzyloxy)phenyl]amino}carbonyl)-1,5-dimethyl-1H

pyrrol-2-yl]-4-fluoro-5-methoxybenzoic acid (P70).  

A solution of P69 (365 mg, 0.729 mmol) and LiOH (174 mg, 7.29 mmol) in a mixture of THF 

(16 mL) and water (4 mL) was stirred at ambient temperature for 12 h. The volatiles were 

removed under reduced pressure, and water (20 mL) was added to the residue. The solution 

was acidified with 6M HCl to pH 1 and extracted with DCM (2x10 mL), the combined organic 

layers were dried over Na2SO4 and evaporated to dryness under reduced pressure to afford 160 

mg (55%) of the title compound that was pure enough to be used further in the next step.  
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N-[4-(benzyloxv)phenyl]-5-(5-fluoro-4-methoxy-2-{[(3S)-3-(morpholin-4-ylnethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonylphenyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide 

(P71) 

OH H 0 -C- 0 

N N 

~N 
- F 0 

F 0 
0N 0 

O OH 

P70 P71 

[0460] Preparation 71. N-[4-(benzyloxy)phenyl]-5-(5-fluoro-4-methoxy-2-{[(3S)-3

(morpholin-4-ylmethvl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyl}phenvl)-1,2-dimethyl

IH-pyrrole-3-carboxamide (P71).  

A mixture of P70 (150 mg 0.31 mmol), P43 (86 mg. 0.37mmol), DIPEA (0.08 mL, 0.46 

imol), and TBTU (118 mg, 0.37 mmol), and DMF (8 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (20 mL) and EtOAc (10 mL). The organic layer was 

separated, washed with brine, dried over Na2SO4, filtered, and concentrated under reduced 

pressure. The residue was subjected to silica flash chromatography eluting with a mixture of 

EtOAc (0 - 100%) and DCM to afford 50 mg (23%) of the title compound.  

N-[4-(benzyloxy)phenyl]-5-(5-fluoro-4-methoxy-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihvdroisoquinolin-2(1H)-yl]carbonylphenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide 

(P72) 
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[0461] Preparation 72. N-[4-(benzyloxy)phenyl]-5-(5-fluoro-4-methoxy-2-{[(3S)-3

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyl}phenyl)-1.2-dimethyl

IH-pyrrole-3-carboxamide (P72).  

A mixture of P71 (50 mg, 0.071 mmol), tert-BuOK (32 mg, 0.28 mmol), and tert-BuOH (5 

mL) was stirred at 50°C for 30 min, then 3-methoxy-2-methybenzyl methanesulfonate (33 mg.  

0.14 mmol) was added. The reaction mixture was stirred at 60°C for I h and then partitioned 

between EtOAc and water. The organic layer was separated, washed with brine, dried over 

Na2SO4, filtered, and concentrated under reduced pressure. The residue was subjected to silica 

flash chromatography eluding with a mixture of EtOAc (0- 100%) and DCM to afford 33 mg 

(55 %) of the title compound.  

N-(4-chlorophenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide (P73) 

O 0 

N N \C 
O H N 

H 

P14 P73 

[04621 Preparation 73. N-(4-chlorophenyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide 

(P73).  

To a stirred solution of P14 (1.0 g, 7.2 mmol) in pyridine (5 mL) SOCl2 (0.55 mL, 7.6 mmol) 

was added dropwise at 0C and the reaction mixture was stirred at 0C for 3 h. Then (4
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chlorophenyl)amine (0.85 g, 7.2 mnnol) in DIPEA (1.4 mL, 7.96 mmol) was added dropwise, 

keeping the temperature at 0°C. After the reaction was wanted up to ambient temperature, then 

stirred at ambient temperature for 16 h. Volatiles were removed under reduced pressure. The 

residue was diluted with water and Et20. The organic layer separated, washed with water, 

brine, dried over dried over anh. sodium sulfate, filtered, and concentrated under reduced 

pressure. The residue was subjected to a silica gel flash chromatography eluting with a mixture 

of EtOAc (0 - 20%) and DCM to afford 850 mg (50%) of the title compound.  

Methyl 2-bromo-5-cyano-4-fluorobenzoate (P77) 

HO 0 O o ,o O O O O O 
H 2N I H 2N , H 2N H2N Br 

- I | |- | 

F F F F F 
P74 P75 P76 P77 

[04631 Preparation 74. Methyl 2-amino-4-fluorobenzoate (P74).  

SOCl2 (15.52 mL, 0.21 mol) was added to a solution of 2-amino-4-fluoro-benzoic acid (30.0 

g, 0.19 mol) in MeOH (0.3 L) in 15 min at 0-5°C. After completion of the addition, the reaction 

was heated under reflux for additional 16 h. MeOH was evaporated under reduced pressure.  

To the residue was added 2M aqueous Na2CO3 (300 mL), and the resulting mixture was 

extracted with EtOAc (400 mL). The combined organic layers were washed with brine (400 

mL), dried over anhydrous Na2 SO4 , filtered, and concentrated to afford 18.1 g (56%) of the 

compound P74.  

[0464] Preparation 75. Methyl 2-amino-4-fluoro-5-iodobenzoate (P75).  

Potassium iodide (10.7 g, 64.5 mmol) in water (22.5 mL) was added dropwise into acetic acid 

(203.2 mL) containing compound P74 (10 g, 64.5 mmol), sodium periodate (13.7 g, 64.5 

mmol) and sodium chloride (0.69 g, 129 mmol) over a 2 h period. The mixture was left stirring 

at rt overnight, after which was poured into ice water (30m), quenchedwithexcessofsodium 

thiosulfate solution and the solution extracted with DCM (6 x 50 mL). The pH of the solution 

was adjusted to 5 with addition of IN NaOH. The solution was decolorized with addition of 

NaHSO 3 and DCM layer was evaporated to yield a brownish solid. The solid was washed with 

water and after drying in the vacuum oven 12.56 g (69%) of P75 as brown solid.  

[0465] Preparation 76. Methyl 2-amino-5-cyano-4-fluorobenzoate (P76).  
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P75 (1.25 g, 4.14 mnnol) was dissolved in NV-dimethylformanide (10 ml), zinc cyanide (0.268 

g, 2.4 mmol) and tetrakis (triphenylphosphine) palladium (0.254 g, 0.2 mmol) were added and 

reacted at rt for 0.5 h, I20°C for 2 h in MW. After reaction was completed, hot reaction mixture 

was filtered, The filtrate was poured into the ice water and formed precipitate was filtered off, 

The precipitate was heated with a small amount of n-hexane (3 mL) and the target product was 

filtered off to give P76 (0.6 g, 74.2%).  

[04661 Preparation 77. Methyl 2-bromo-5-cyano-4-fluorobenzoate (P77).  

To a solution of methyl 2-ainino-5-cyano-4-fluorobenzoate (0.4 g, 2.06 nol) and tert-butyl 

nitrite (0.32 g, 3.12 mmol) in acetonitrile (7 ml) was added CuBr2 (0.69 g, 3.12 mmol) at 0°C 

and the reaction mixture was stirred at rt overnight. The reaction mixture was treated with water 

and extracted with EtOAc. The combined organic layers were dried over anhydrous sodium 

sulfate, filtered and the filtrate was evaporated under reduced pressure The residue was 

subjected to a silica gel flash chromatography eluting with DCM to afford 500 mg (94%) of 

the title compound. LCMS (ESI+) n/z 259[M+H]*. 1 H NMR (400 MHz, CDCl 3), 6: 8.38 (d, 

J=3.6Hz, IH), 8.15 (d, J= 4.6 Hz, IH), 3.88 (s, 3H).  

2-[4-{[(4chlorophenyl)amino]carbonyl}-carbonyl)-1,5-dimethyl-IH-pyrrol-2-yl]-5-cyano-4

methoxybenzoic acid (P80) 

CI CI CI 
Cl CI7 

/ \HN HN HN 

O - 0 0 o 
N -N -N -N 

HO O 
H .0 - 0 0 

,N / 
HO \/ O 0O / OH 

N N N 

P78 P79 P80 

[0467] Preparation 78. Methyl 2-[4-{[(4chlorophenyl)amino]carbonyl}-I,5-dimethyl-1H

pyrrol-2-yl]-5-cyano-4-hydroxybenzoate (P78).  

A mixture of P73 (1.3 g, 5.2 mmol), methyl 2-bromo-5-cyano-4-fluorobenzoate (2.7 g, 10.4 

mmol), K3 P04 (5 55 g, 26 mmol), pivalic acid (0.16 g, 1.5 mmol) in N,N-dimethylacetamide 

(125 mL) was stirred at 135°C for 15 min, then PdCl2 (PPh3 )2 (0.92 g, 1.07 mmol) was added.  

The resulting mixture was stirred at 135°C for 30 min. Upon completion of the reaction the 

mixture was diluted with water (70 mL) and EtOAC (120 mL). The organic layer was 
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separated, washed with brine, dried over sodium sulfate, filtered, and concentrated under 

reduced pressure. The residue was subjected to silica flash chromatography eluding with a 

mixture of EtOAc (0 - 20%) and DCM to afford 800 mg (36%) of the title compound.  

[0468] Preparation 79. Methyl 2-[4-{[(4chlorophenyl)amino]carbonyl}-carbonyl)-1,5

dimethyl-IH-pyrrol-2-yl]-5-cyano-4-methoxybenzoate (P79).  

A suspension of P78 (0.8 g, 2.03 mmol) and K2 CO3 (0.421 g, 3.05 mnol) in DMF (10 ml) was 

treatedwithCH3 I (0.46 g, 3.1 mmol). The mixture was stirred for overnight at rt, the reaction 

mixture was poured into cold water. The resulting precipitate was filtered off, washed with 

water, Et20 and air-dried to afford 300 mg (34%) of the title compound.  

[0469] Preparation 80. 2-[4-{[(4-Chlorophenyl)amino]carbonyl}-carbonyl)-1,5

dimethyl-IH-pyrrol-2-yl]-5-cyano-4-methoxybenzoic acid (P80).  

A solution of P79 (300 mg, 0.77 mrnol) and LiOH (18 mg, 7.7 mmol) in a mixture of THF (8 

mL) and water (2 mL) was stirred at ambient temperature for 12 h. The volatiles were removed 

under reduced pressure, and water (20 mL) was added to the residue. The solution was acidified 

with 6M HCl to pH 1 and extracted with DCM (2x10 mL), the combined organic layers were 

dried over Na2SO4 and evaporated to dryness under reduced pressure to afford 280 mg (97%) 

of the title compound that was pure enough to be used in the next step.  

N-(4-chlorophenyl)-5-(4-cyano-5-methoxy-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonylIphenyl)-1,2-dimethyl-H-pyrrole-3-carboxamide 

(P81) 

CI CI 

HN HN 

0 0 
-N -N 

0 0O 

/ O- N 

// / 
N P80 N P81 

[0470] Preparation 81. N-(4-chlorophenyl)-5-(4-cyano-5-methoxy-2-{[(3S)-3

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonvl}phenvl)-I,2-dimethyl

IH-pyrrole-3-carboxamide(P81).  
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A mixture of P80 (320 mg, 0.75 mmol), P43 (210 mg, 1.0 mmol), DIPEA (0.2 mL, 0.110 

mmol), TBTU (292 mg, 1.0 mmol), and DMF (15 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (20mL) and EtOAc (10 ml). The organic layer was 

separated, washed with brine, dried over Na2SO 4 , filtered, and concentrated under reduced 

pressure. The residue was subjected to silica flash chromatography eluting with a mixture of 

EtOAc (0 - 100%) and DCM to afford 300 mg (78%) of the title compound.  

2-[4-({[4-(benzyloxv)phenyl]amino}carbonyl)-1,5-dimethyl-1H-pyrrol-2-yl]-4-chloro-5

fluorobenzoic acid 

0 H 

0 0 
N O O \N/O 

/10 CI- 0 

P15 6 / P82 C P83 
F' 0 F' OH 

[04711 Preparation 82. Methyl 2-[4-({[4-(benzyloxy)phenyl]amino}carbonyl)-1,5

dimethyl-1H-pyrrol-2-yl]-4-chloro-5-fluorobenzoate(P82).  

A mixture of P15 (500 mg, 1.6 mmol), methyl 2-bromo-4-chloro-5-fluorobenzoate (835 mg, 

3.1 mmol), K3P04 (1.6 g, 7.8 mmol), pivalic acid (50 mg, 0.4 mmol) in,N-dimethylacetamide 

(10 mL) was stirred at 135°C for 15 min, then PdCl2(PPh-3)2 (0.22 g, 0.3 mmol) was added. The 

resulting mixture was stored at 135°C for 30 min. Upon completion of the reaction mixture 

was diluted with water (20 mL) and EtOAC (20 mL). The organic layer was separated, washed 

with brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The 

residue was subjected to silica flash chromatography eluting with a mixture of EtOAc (0

20%) and DCM to afford 360 mg (46%) of the title compound.  

[0472] Preparation 83. 2-[4-([4-(Benzyloxy)phenyl]amino}carbonyl)-1,5-dimethyl-IH

pyrrol-2-yl]-4-chloro-5-fluorobenzoic acid (P83).  

A solution of P82 (360 mg, 0.7 mnol) and LiOH (82 mg, 3.5 mmol) in a mixture of THF (10 

mL) and water (2 mL) was stirred at ambient temperature for 12 h. The volatiles were removed 

under reduced pressure, and water (20 mL) was added to the residue. The solution was 

acidified with 6M HCI to pH I and extracted with DCM (2x10 mL), the combined organic 

layers were dried over Na2SO4 and evaporated to dryness under reduced pressure to afford 350 

mg (99%) of the title compound that was pure enough to be used further for the next step.  
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N-[4-(benzyloxy)phenyl]-5-(5-chloro-4-fluoro-2-{[(3S)-3-(morpholin-4-ylmethvl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonylphenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide 

(P84) 

N 
0 

H 0 'NY N

N 
0Cl 0 

CI / F N 0 

F O H 
P83 P84 

[04731 Preparation 84. N-[4-(benzvloxy)phenyl]-5-(5-chloro-4-fluoro-2-{[(3S)-3

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyl}phenyl)-I,2-dimethyl

1H-pyrrole-3-carboxamide (P84).  

Amixture of P83 (350 mg, 0.7 mmol), P43 (198 mg. 0.85 mmol), DIPEA (0.18 mL, 1.1 mmol), 

TBTU (100 mg, 0.3 mmol), and DMF (5 mL) was stirred at 60°C overnight. The reaction 

mixture was diluted with water (2OmL) and EtOAc (10 mL). The organic layer was separated, 

washed with brine, dried over Na2SO4, filtered, and concentrated under reduced pressure. The 

residue was subjected to silica flash chromatography eluting with a mixture of EtOAc (0

100%) and DCM to afford 420 mg (84%) of the title compound.  

5-(5-chloro-4-fluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(H)

yl]carbonyllphenyl)-N-(3-methoxy-2-methlbenzyl)-1,2-dimethyl-N-(4-{f2

(trimethylsilyl)ethoxy]methoxy}phenyl)-IH-pyrrole-3-carboxamide (P87) 
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[04741 Preparation85.5-[5-Chloro-4-fluoro-2-[(3S)-3-(morpholinomethvl)-3,4-dihydro

1H-isoquinoline-2-carbonyl]phenyl]-N-(4-hydroxyphenyl)-1,2-dimethyl-pyrrole-3

carboxamide (P85).  

A solution of P84 (420 mg, 0.6 mmol) in DCM (5 mL) was cooled to -78°C, and a solution of 

BBr3 (300 mg, 1.2 mmol) in THF (1 mL) was added over 5 min. The reaction mixture was 

stirred at to -78°C for 1 h and then was diluted with saturated aq. solution of sodium bicarbonate 

NaHCO3 . The organic layer was separated, washed with brine, dried over Na2SO4, filtered, and 

concentrated under reduced pressure. The residue was subjected to HPLC purification to afford 

270 mg (75%) of the title compound.  

[0475] Preparation 86. 5-[5-Chloro-4-fluoro-2-[(3S)-3-(norpholinomethl)-3,4-dihydro

IH-isoquinoline-2-carbonvl]phenyl]-1,2-dimethyl-N-[4-(2

trimethylsilylethoxymethoxy)phenvl]pyrrole-3-carboxaide (P86).  

NaH (21 mg, 0.5 mmol, 60%) was added to a stirred solution of P85 (270 mg, 0.44 mrol) in 

DMF (5 mL) maintaining temperature 0°C and stirred 30 min. Then [2

(chloromethoxy)ethyl](trimethyl)slane (80 mg, 0.5 mmol) was added. The reaction mixture 

was stirred at ambient temperature overnight and then partitioned between EtOAc and water.  

The organic layer was separated, washed with brine, dried over Na2 SO4 , filtered, and 

184



WO 2023/129553 PCT/US2022/054091 

concentrated under reduced pressure. The residue was subjected to silica flash chromatography 

eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 130 mg (40 %) of the title 

compound.  

[0476] Preparation 87. 5-(5-Chloro-4-fluoro-2-{[(3S)-3-(morpholin-4-vlmethyl)-3,4

dihvdroisoquinolin-2(1H)-yl]carbonyl~phenyl)-N-(3-methoxy-2-methylbenzyl)-1,2-dimethyl

N-(4-{[2-(trimethylsilyl)ethoxy]methoxyphenyl)-1H-pyrrole-3-carboxamide (P87).  

A mixture of P86 (130 mg, 0.17 mmol), tert-BuOK (78 mg, 0.7 mmol), and tert-BuOH (5 mL) 

was stirred at 50°C for 30 min, then 3-methoxy-2-methylbenzyl methanesulfonate (80 mg, 

0.35 mnol) was added. The reaction mixture was stirred at 60°C for I h and then partitioned 

between EtOAc and water. The organic layer was separated, washed with brine, dried over 

Na2SO4, filtered, and concentrated under reduced pressure. The residue was subjected to silica 

flash chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 120 

mg (78 %) of the title compound.  

2-[4-({[4-(Benzyloxy)phenyl]amino}carbonyl)-1,5-dimethyl-IH-pyrrol-2-yl]-5-cyano-4

methoxybenzoic acid (P90) 

0- b 0 0n 0 O-bn / 

O HN HN HN 

H ---- -N O O-N O O -N 

00 0 

P15 HO \ / OO / O O / OH 

// // // 
N N N 
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[0477] Preparation 88. Methyl 2-[4-({[4-(benzyloxy)phenyl]amino}carbonyl)-1,5

dimethyl-lH-pyrrol-2-yl]-5-cyano-4-hydroxybenzoate(P88).  

A mixture of P15 (500 mg, 1.56 mmol), methyl 2-bromo-5-cyano-4-fluorobenzoate (806 mg, 

3.12 minol), K 3PO4 (1.66 g, 7.8 mmol), pivalic acid (47.6 mg, 0.5 mmol) in NN

dimethylacetamide (25 mL) was stirred at 135°C for 15 min, then PdCl2 (PPh3)2 (0.32 g, 0.3 

mmol) was added. The resulting mixture was stirred at 135°C for 30 min. Upon completion of 

the reaction mixture was diluted with water (70 mL) and EtOAC (120 mL). The organic layer 

was separated, washed with brine, dried over sodium sulfate, filtered, and concentrated under 

reduced pressure. The residue was subjected to silica flash chromatography eluting with a 

mixture of EtOAc (0 - 20%) and DCM to afford 520 mg (61%) of the title compound.  
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[04781 Preparation 89. Methyl 2-[4-({[4-(benzyloxy)phenyl]aminolcarbonyl)-1,5

dimethyl-IH-pyrrol-2-yl]-5-cyano-4-methoxvbenzoate(P89).  

A suspension of P88 (0.5 g,1.18 mmol), and K2 CO3 (0.245 g, 1.8 mnol) in DMF (6 ml) was 

treated with CH3 I (0.33 g, 1.8 mmol). The mixture was stirred for overnight at rt, reaction 

mixture poured into cold water. Formed precipitate was filtered off, washed with water, Et2O 

and air-dried to afford 240 mg (44%) of the title compound.  

[04791 Preparation 90. 2-[4-({[4-(Benzyloxy)phenyl]amino}carbonyl)-1,5-dimethyl-IH

pyrrol-2-yl]-5-cyano-4-methoxybenzoic acid (P90).  

A solution of P89 (240 mg, 0.47 mmol) and LiOH (113 mg, 4.7 mmol) in a mixture of THF (8 

mL) and water (2 mL) was stirred at ambient temperature for 12 h. The volatiles were removed 

under reduced pressure, and water (20 mL) was added to the residue. The solution was acidified 

with 6M HCI to pH 1 and extracted with DCM (2x10 mL), the combined organic layers were 

dried over Na2SO4 and evaporated to dryness under reduced pressure to afford 158 mg (67%) 

of the title compound that was pure enough to be used further for the next step.  

N-[4-(benzyloxy)phenyl]-5-(4-cyano-5-methoxy-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(3-methoxy-2-methylbenzyl)-1,2-dimethyl

IH-pyrrole-3-carboxamide (P92) 

0 
QObn 0 'bn 
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[04801 Preparation 91. N-[4-(benzyloxy)phenyl]-5-(4-cyano-5-methoxy-2-{[(3S)-3

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(H)-yl]carbonyl}phenyl)-1,2-dimethyl

1H-py1Tole-3-carboxamide (P91).  

A mixture of P90 (158 mg, 0.31 mmol), P43 (89 mg, 0.39mmol), DIPEA (0.08 mL, 0.46 

mmol), and TBTU (123 mg. 0.39 mmol), and DMF (8 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (20 mL) and EtOAc (10 mL). The organic layer was 

separated, washed with brine, dried over Na2 SO 4 , filtered, and concentrated under reduced 

pressure. The residue was subjected to silica flash chromatography eluting with a mixture of 
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EtOAc (0 - 100%) and DCM to afford 200 mg (88%) of the title compound.  

[04811 Preparation 92. N-[4-(benzyloxy)phenyl]-5-(4-cyano-5-methoxy-2-{[(3S)-3

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lH)-yl]carbonyl}phenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide (P92).  

A mixture of P91 (200 mg, 0.28 mmol), tert-BuOK (127 mg 1.12 mmol), and tert-BuOH (25 

mL) was stirred at 50°C for 30 min, then 3-methoxy-2-methylbenzyl methanesulfonate (130 

mg, 0.56 mmol) was added. The reaction mixture was stirred at 60°C for 1 h and then 

partitioned between EtOAc and water. The organic layer was separated, washed with brine, 

dried over Na2 SO4 , filtered, and concentrated under reduced pressure. The residue was 

subjected to silica flash chromatography eluting with a mixture of EtOAc (0 - 100%) and 

DCM to afford 160 mg (65 %) of the title compound.  

5-(5-Nitro-2-[(3R)-3-(morpholinomethyl)-3,4-dihydro-2(lH)-isoquinolinyl]carbonylphenyl)

N3-(3-methoxy-2-methylbenzyl)-1,2-diinethyl-N 3-(1-tetrahydro-2H-pyran-2-yl-IH-indazol-5

yl)-1H-pyrrole-3-carboxamide(P97) 

H 2N HNN N N 

P50 -NO P93 N 0 P94 
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[04821 Preparation 93. 1,2-Dimethvl-.N 3-(I-tetrahydro-2H-pyran-2-yl-IH-indazol-5-yl)

IH-pyrrole-3-carboxamide (P93).  

To a solution of acid (0.74 g, 5 mmol), amine P50 (1.1 g, 5 mmol), DMAP (0.8 g, 6.5 mmol), 

Et;N (3 ml, 5 eq), in DCM (40 ml) was added EDCxHCl (1.2 g, 6 mmol). The reaction mixture 

was stirred at ambient temperature overnight, then diluted with water (40 mL). The organic 

layer was separated, washed with brine, dried over Na2SO4, filtered, and concentrated under 

reduced pressure. The residue was subjected to silica flash chromatography eluting with a 

mixture of EtOAc (0 - 100%) and CCl4 to afford 1.35 g (75%) of P93. LCMS (ESI+) m/z 

339 [M+H]*.  

[0483] Preparation 94. N3 -(3-methoxy-2-methylbenzyl)-1,2-dimethyl-N 3-(1-tetrahydro

2H-pyran-2-yl-IH-indazol-5-yl)-1H-pyrrole-3-carboxamide (P94).  

A mixture of P93 (100 mg, 0.3 mmol), tert-BuOK (132 mg, 4 eq), and tert-BuOH (2 mL) was 

stirred at 50°C for 5 min, then 3-methoxy-2-methylbenzyl methanesulfonate (146 mg, 2 eq) 

was added. The reaction mixture was stirred at 80°C for 2 h and then partitioned between DCM 

and water. The organic layer was separated, washed with brine, dried over Na2SO4, filtered, 

and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 50 mg of 

compound P94. LCMS (ESI+) m/z 473 [M+H]*.  

[0484] Preparation 95. Methyl 4-nitro-2-(4-[(3-methoxy-2-methylbenzl)(1-tetrahydro

2H-pyran-2-yl-I1H-indazol-5-yl)amino]carbonyl-I,5-dimethyl-IH-pyrrol-2-yi)benzoate (P95).  

A mixture of compound P94 (400 mg, 0.8 mmol), bromide (430 mg, 1.66 nnol), K3 P04 (896 

mg. 5 eq), pivalic acid (26 mg, 0.3 eq), PdCl2 (PPh3)2 (118 mg, 0.2 eq) in NN

dimethylacetamide (15 mL) was stirred at 130°C for 2 h. Upon completion of the reaction 

mixture was diluted with water (25 mL) and EtOAC (100 mL). The organic layer was 

separated, washed with brine, dried over sodium sulfate, filtered, and concentrated under 

reduced pressure. The residue was subjected to silica flash chromatography eluting with a 

mixture of EtOAc (0 - 20%) and DCM to afford 220 mg (45%) of the title compound. LCMS 

(ESI+) m/z 652 [M+H]*.  

[04851 Preparation 96. 4-Nitro-2-(4-[(3-methoxy-2-methylbenzyl)(1-tetrahydro-2H

pyran-2-yl-lH-indazol-5-yl)amino]carbonyl-1,5-dimethyl-1H-pyrrol-2-yl)benzoic acid (P96).  

A solution of ester P95 (220 mg, 0.3mmol) and NaOH (50 mg, 4 eq) in a mixture of 

MeOH/H-20 was stirred at ambient temperature for 12 h. The volatiles were removed under 

reduced pressure, and water (3 mL) was added to the residue. The solution was acidified with 
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6M HCl to pH 1 and extracted with DCM (2x5 mL), the combined organic layers were dried 

over Na2SO4 and evaporated to dryness under reduced pressure to afford 180 mg (99%) of P96.  

[0486] Preparation 97. 5-(5-Nitro-2-[(3R)-3-(morpholinomethyl)-3,4-dihydro-2(IlH)

isoquinolinyl]carbonylphenyl)-N 3 -(3-methoxy-2-methylbenzyl)-1,2-dimethyl-N 3 -(I

tetrahydro-2H-pyran-2-yl-IH-indazol-5-yl)-IH-pyrrole-3-carboxamide (P97).  

A mixture of P96 (180 mg, 0.28 mmol), P43 (72 mg, 0.3 nmol), DIPEA (0.0744 mL, 1.5 eq), 

and TBTU (0.10 g, 0.3 mmol) and DMF (4 mL) was stirred at 60°C overnight. The reaction 

mixture was diluted with water (10 mL), precipitate was filtered and dried to afford 180 mg of 

crude product P97. LCMS (ESI+) m/z 852 [M+H]*.  

5-(5-Nitro-2-[(3R)-3-(morpholinomethyl)-3,4-dihydro-2(IH)-isoquinolinyl]carbonylphenyl)

N3-(2-cyanobenzyl)-1,2-dimethyl-N 3-(I-tetrahydro-2H-pyran-2-yl-1H-indazol-5-yl)-1H

pyrrole-3-carboxamide (P101) 
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[0487] Preparation 98. N3 -(2-Cyanobenzyl)-1,2-dimethyl-N 3-(-tetrahydro-2H-pyran-2

yl-1H-indazol-5-yl)-1H-pyrrole-3-carboxamide(P98).  

A mixture of P93 (800 mg, 2.3 mmol), tert-BuOK (1.06 g, 4 eq), and tert-BuOH (10 mL) was 

stirred at 50°C for 5 min, then 2-(bromomethyl)benzonitrile (928 mg, 2 eq) was added. The 

reaction mixture was stirred at 80°C for 2 h and then partitioned between DCM and water. The 

organic layer was separated, washed with brine, dried over Na2 SO 4 , filtered, and concentrated 
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under reduced pressure. The residue was subjected to silica flash chromatography eluting with 

a mixture of EtOAc (0 - 100%) and DCM to afford 950 mg (89%) of P98. LCMS (ESI+) m/z 

454 [M+H]*.  

[0488] Preparation 99. Methyl 4-nitro-2-(4-[(2-cyanobenzyl)(1-tetrahydro-2H-pyran-2

yl-1H-indazol-5-yl)amino]carbonyl-1,5-dimethyl-IH-pyrrol-2-yl)benzoate (P99).  

A mixture of P98 (950 mg, 2 mmol), bromide (1.08 g, 4 mnol), K3PO4 (2.2 g, 5 eq), pivalic 

acid (64 mg, 0.3 eq), PdCl2 (74 mg, 0.2 eq), PPh3 (109 mg, 0.2 eq) in NN-dimethylacetamide 

(40 mL) was stirred at 130°C for 2 h. Upon completion of the reaction mixture was diluted 

with water (40 mL) and EtOAC (150 mL). The organic layer was separated, washed with brine, 

dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 

subjected to silica flash chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM 

to afford 800 mg (62%) of P99. LCMS (ESI-) m/z 633 [M+H]*.  

[04891 Preparation 100. 4-Nitro-2-(4-[(2-cyanobenzl)(1-tetrahydro-2H-pyran-2-yl-1H

indazol-5-yl)amino]carbonyl-1,5-dimethyl-1H-pyrrol-2-yl)benzoic acid (P100).  

A solution of ester P99 (800 mg, 1.3 mmol) and NaOH (300 mg, 6 eq) in a mixture of 

MeOH/H 2 0 was stirred at ambient temperature for 12 h. The volatiles were removed under 

reduced pressure, and water (3 mL) was added to the residue. The solution was acidified with 

6M HCI to pH 1 and extracted with DCM (2x10 mL), the combined organic layers were dried 

over Na2SO4 and evaporated to dryness under reduced pressure to afford 700 mg (90%) of 

P100.  

[04901 Preparation 101. 5-(5-Nitro-2-[(3R)-3-(morpholinomethyl)-3,4-dihydro-2(1H)

isoquinolinyl]carbonylphenyl)-N3 -(2-cyanobenzyl)-1,2-dimethyl-N 3 -(1-tetrahvdro-2H-pyran

2-yl-IH-indazol-5-yl)-1H-pyrrole-3-carboxamide (P101).  

A mixture of acid P100 (690 mg. 1.1 imol), P43 (288 mg, 1.2 mmol), DIPEA (0.3 mL, 1.5 

eq), and TBTU (0.4 g, 1.2 mmol) and DMF (7 mL) was stirred at 60°C overnight. The reaction 

mixture was diluted with water (10 mL), precipitate filtered and dried to afford 800 mg of 

P101. LCMS (ESI+) rn/z 833 [M+H]*.  

4-cyano-2-(4-{[(2-methoxybenzyl)(4-{[2

(trimethylsilyl)ethoxy]methoxy}phenyl)amino]carbonyl}-1,5-dimethyl-1H-pyrrol-2

yl)benzoic acid (P105) 
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[04911 Preparation 102. Methyl 4-cyano-2-(1,5-dimethyl-4-{[(4-[2

(trimethylsilvl)ethoxy]methoxyphenyl)amino]carbonyl}-1H-pyrrol-2-yl)benzoate(P102).  

A mixture of 1,2-dimethyl-N-(4-{[2-(trimethylsilyl)ethoxy]methoxylphenyl)-1H-pyrrole-3

carboxamide (300 g, 0.83 mmol), methyl 2-bromo-5-cyanobenzoate (400 mg, 1.66 mol), 

K3P04 (880 g, 4.2 mmol), pivalic acid (254 g, 0.25 mmol), PdCl2 (PPh;) 2 (1.2 g, 0.17 mmol) in 

N,N-dimethylacetamide (10 mL) was heated to 135°C. The resulting mixture was stirred at 

135°C for 30 min, after that the reaction mixture was cooled to ambient temperature. Upon 

completion of the reaction, the mixture was diluted with water (30 mL) and Et20 (30 mL). The 

organic layer was separated, washed with brine, dried over dried over anhydrous sodium 

sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to a silica 

gel flash chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM to afford 140 

mg (33%) of the title compound. LCMS (ESI+) m/z 520 [MH]*.  

[0492] Preparation 103. 4-Cyano-2-(1,5-dimethyl-4-{[(4-{[2

(trimethylsilyl)ethoxv]methoxy phenyl)amino]carbonyl}-IH-pyrrol-2-yl)benzoic acid 

(P103).  

A solution of P102 (140 mg, 0.27 mmol) and NaOH (54 mg, 1.4 mmol) in a mixture of EtOH 

(10 mL) and water (2 mL) was stirred at ambient temperature for 12 h. The volatiles were 
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removed under reduced pressure, and water (10 mL) was added to the residue. The solution 

was acidified with 6M HCl to pH 1 and extracted with DCM (2x20 mL), the combined organic 

layers were dried over anh. sodium sulfate and evaporated to dryness under reduced pressure 

to afford 120 mg (88%) of the title compound that was pure enough to be used for the next 

step. LCMS (ESI+) n/z 506 [M+H]*.  

[0493] Preparation 104. 5-(5-Cyano-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-1,2-dimethyl-N-(4-{[2

(trimethylsilvl)ethoxy]methoxy}phenyl)-1H-pyrrole-3-carboxamide (P104).  

A mixture of P103 (120 mg, 0.24 mmol), P43 (65 mg, 0.28 mmol), DIPEA (0.06 mL, 0.35 

mmol), and TBTU (90 mg, 0.28 mmol), and DMF (10 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (20mL) and EtOAc (20 mL). The organic layer was 

separated, washed with brine, dried with anh. sodium sulfate, filtered, and concentrated under 

reduced pressure. The residue was subjected to asilica gel flash chromatography eluting with a 

mixture of EtOAc (0 - 100%) and DCM to afford 140 mg (82%) of the title compound. LCMS 

(ESI-) m/z 719 [M+H]*.  

[04941 Preparation 105. 4-Cyano-2-(4-{[(2-methoxybenzyl)(4-{[2

(trimethylsilyl)ethoxy]methoxy}phenyl)amino]carbonyl}-1,5-dimethyl-1H-pyrrol-2

yl)benzoic acid (P105).  

A mixture of P104 (140 mg, 0.19 mmol), tert-BuOK (87 mg 0.8 mmol), and ter-BuOH (20 

mL) was stirred at 50°C for 30 min, then 1-(chloromethyl)-2-methoxybenzene (60 mg, 0.4 

mmol) was added. The reaction mixture was stirred at 60°C for I h and then partitioned between 

EtOAc and water. The organic layer was separated, washed with brine, dried over anh. sodium 

sulfate, filtered, and was concentrated under reduced pressure. The residue was subjected to a 

silica gel flash chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to 

afford 110 mg (94 %) of the title compound. LCMS (ESI-) m/z 863 [M+H].  

N2-(3-methoxy-2-methylbenzyl)-1,2-dimethyl-5-(5-(methylsulfonyl)-2-{f[(3S)-3-(morpholin

4-ylmethyl)-3,4-dihydroisoquinolin-2(lH)-yl]carbonyl}phenyl)-N-(4-{[2

(trimethylsilyl)ethoxy]methoxy}phenyl)-lH-pyrrole-3-carboxamide (P109) 
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[04951 Preparation 106. N-(3-methoxy-2-methylbenzyl)-1,2-dimethyl-N 3 -(4-[2-(1,1,1

trimethylsilyl)ethoxy]methoxyphenyl)-1H-pyrrole-3-carboxamide (P106).  

A mixture of 1,2-dimethyl-N-(4-{[2-(trimethylsilyl)ethoxy]methoxyphenyl)-1H-pyrrole-3

carboxamide (0.85 g, 2.3 mmol), ter-BuOK (1 g, 8.9 nnnol), and tert-BuOH (10 mL) was 

stirred at 60°C, then 3-methoxy-2-methylbenzyl methanesulfonate (1.1 g, 4.4 mmol) was 

added. The reaction mixture was stirred at 60°C for 3 h and then partitioned between EtOAc 

and water. The organic layer was separated, washed with brine, dried over anh. sodium sulfate, 

filtered, and was concentrated under reduced pressure. The residue was subjected to a silica gel 

flash chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 0.95 

g (82 %) of the title compound. LCMS (ESI+) m/z 495 [M+H]*.  

[0496] Preparation 107. Methyl 2-(4-{[(3-methoxy-2-methylbenzvl)(4-{[2

(trimethylsilyl)ethoxy]methoxy}phenyl)amino]carbonyl}-1,5-dimethyl-1H-pyrrol-2-yl)-4

(methylsulfonyl)benzoate(P107).  

A mixture of P106 (0.3 g, 0.6 nm ol), methyl-2-bromo-4-chloro-5-cyanobenzoate (0.3 g, 1.2 

mmol), K 3P04 (0.58 g, 2.7 mmol), pivalic acid (17 mg, 0.3 eq), PdCl2(PPh3)2 (77 mg, 0.2eq) 

in N-dimethylacetamide (10 mL) was heated to 135°C. The resulting mixture was stirred at 
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135°C for.30 min, after that the reaction mixture was cooled to ambient temperature. Upon 

completion of the reaction, the mixture was diluted with water and EtOAc. The organic layer 

was separated, washed with brine, dried over dried over anhydrous sodium sulfate, filtered, and 

concentrated under reduced pressure. The residue was subjected to a silica gel flash 

chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM to afford 200 mg (48%) 

of the title compound. LCMS (ESI+) n/z 706 [M+H]*.  

[04971 Preparation 108. 2-(4-{[(3-methoxy-2-methylbenzyl)(4-{[2

(trimethylsilvl)ethoxy]methoxy}phenyl)amino]carbonyl}-1,5-dimethyl-1H-pyrrol-2-yl)-4

(methylsulfonyl)benzoic acid (P108).  

A solution of P107 (200 mg, 0.28 nmol) and LiOH (32 mg, 1.4 mmol) in a mixture of THF 

(2mL) and water (0.2 mL) was stirred at ambient temperature for 12 h. The volatiles were 

removed under reduced pressure, and water (2 mL) was added to the residue. The solution was 

acidified with 6M HCI to pH 1 and extracted with DCM (2x3 mL), the combined organic layers 

were dried over anhydrous sodium sulfate and evaporated to dryness under reduced pressure 

to afford 180 mg (92%) of the title compound that was pure enough to be used for the next 

step. LCMS (ESI+) m/z 692 [M+H]*.  

[0498] Preparation 109. N-(3-Methoxy-2-methylbenzyl)-1,2-dimethyl-5-(5

(methylsulfonyl)-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(H)

yl]carbonyl phenyl)-N-(4-{[2-(trimethylsilyl)ethoxy]methoxy}phenyl)-lH-pyrrole-3

carboxamide (P109).  

A mixture of P108 (180 mg, 0.26 mmol), P43 (72 mg, 0.3 mol), DIPEA (0.07 mL, 0.4 mmol), 

TBTU (100 mg, 0.3 mmol), and DMF (2 mL) was stirred at 60°C overnight. The reaction 

mixture was diluted with water (4 mL) and EtOAc (20 mL). The organic layer was separated, 

washed with brine, dried anhydrous sodium sulfate, filtered, and concentrated under reduced 

pressure to afford 160 mg of the crude compound that was pure enough to be used for the next 

step. LCMS (ESI+) m/z 908 [M+H]*.  

1-(Tetrahydro-2H-pyran-2-yl)-IH-indazol-6-amine (P11) 

N 

N N NO2  N NH2 
NN0 H NO2  o 0 

P110 P111 

[0499] Preparation 110. 6-Nitro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole (P110).  
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To a stirred solution of 6-nitro-IH-indazole (10.0 g, 0.06 mol) and dihydropyran (15.5 g, 0.18 

mol) in DCM (250 mL) was added p-toluenesulfonic acid (1.06 g, 6 mmol). After mixture was 

stirred at rt for 8 h. then diluted with DCM (100 mL), washed with saturated sodium 

bicarbonate solution, and purified by column chromatography (DCM:hexane = 1:2-1:1) to 

afford 11.6 g (76%) of the title compound as a pale yellow pricipitate.  

[0500] Preparation 111. 1-(Tetrahydro-2H-pyran-2-yl)-1H-indazol-6-amine (PI1).  

P110 (11.6 g, 0.47 mol) was dissolved in ethanol (300 mL). Pd/C (1.1 g, 10 %w/w) was added 

and the mixture was stirred under hydrogen at 20 bar for 3 h. The catalyst was removed by 

filtration and the solution was evaporated under reduced pressure to afford 10 g (98%) of the 

title compound. 'H NMR (400 MHz, CDCIs), 5: 7.74 (s, IH), 7.36 (d, IH, J = 4 Hz,) 6.61 (s, 

IH), 6.53 (d, 1H, J = 4.4 Hz), 5.53 (d, 1H, J = 3.8 Hz), 5.34 (s, 1H), 3.87 (d, lH, J = 6 Hz), 

3.68-3.62 (in, 1H), 2.42 - 2.32 (in, H), 2.03 - 1.99 (in, IH), 1.92 - 1.88 (in, 1H), 1.75 - 1.66 

(in, H), 1.57 - 1.52 (in. IH).  

1,2-Dimethyl-N-[1-(tetrahydro-2H-pyran-2-yl)-IH-indazol-6-yl]-IH-pyrrole-3-carboxamide 

(P112) 

H N ,N 

0N 
OH 

P14 P112 

[0501] Preparation 112.1,2-dimethyl-N-[I-(tetrahydro-2H-pyran-2-y)-IH-indazol-6-yl]

1H-pyrrole-3-carboxamide (P112).  

To a stirred solution of P14 (7.1 g,50.2 mmol), P111 (8.9 g, 40.1 inmol), DMAP (7.5 g, 60.1 

mmol), and Et3N (20 g, 28.5 ml, 0.2 mol) in DCM (50 mL) was added EDC*HCI (11.7 g, 60.1 

mmol). The reaction mixture was stirred at ambient temperature overnight. After reaction 

completion (LCMS monitiring), the mixture was quenched with water (100 ml), the organic 

layer separated, washed with water, brine, dried over dried over anh. sodium sulfate, filtered, 

and concentrated under reduced pressure. The residue was subjected to a silica gel flash 

chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM to afford 8.4 g (60%) 

of the title compound.  
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N-(3-Methoxy-2-methylbenzyl)-1,2-dimethyl-5-(2-{[(3S)-3-(morpholin-4-vlmethyl)-3,4

dihydroisoquinolin-2(lH)-yl]carbonyl}-5-nitrophenyl)-N-[1-(tetrahydro-2H-pyran-2-yl)-IH

indazol-6-yl]-1H-pyrrole-3-carboxamide(P116) 

0 
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H N / N NO 
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HN - N' 0
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N OP O O 
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[05021 Preparation 113. N-(3-Methoxy-2-methylbenzyl)-1,2-dimethyl-N-[1-(tetrahydro

2H-pyran-2-yl)-1H-indazol-6-yl]-1H-pyrrole-3-carboxamide (P113).  

A mixture of P112 (1.5 g, 4.4 mmol), tert-BuOK (1.98 g , 17.6 mmol), and tert-BuOH (12 

mL) was stirred at 50°C for 30 min, then 3-methoxy-2-methylbenzyl methanesulfonate (1.5 g, 

8.8 mmol) was added. The reaction mixture was stirred at 60°C for I h and then partitioned 

between EtOAc and water. The organic layer was separated, washed with brine, dried over 

Na2SO4, filtered, and concentrated under reduced pressure. The residue was subjected to silica 

flash chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 1.64 

g (78%) of P113. LCMS (ESI+) m/z 473 [M+H] .  

[0503] Preparation 114. Ethyl 2-[4-({(3-methoxy-2-methylbenzvl)[I-(tetrahydro-2H

pyran-2-yl)-1H-indazol-6-yl]aminojcarbonyl)-1,5-dimethyl-1H-pyrrol-2-y]-4-nitrobenzoate 

(P114).  

A mixture of P113 (800 mg, 1.7 mmol), ethyl 2-bromo-4-nitrobenzoate (0.93 mg, 3.4 mmol), 

K3PO4 (1.4 g, 6.8 mmol), pivalic acid (52 mg. 0.51 mnol), PdCl2 (PPh 3 )2 (151 mg, 0.34 mmol) 

in N,N-diethylacetamide (15 mL) was stirred at 130°C for 2 h. Upon completion of the 
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reaction mixture was diluted with water (25 mL) and EtOAC (100 mL). The organic layer was 

separated, washed with brine, dried over sodium sulfate, filtered, and concentrated under 

reduced pressure. The residue was subjected to silica flash chromatography eluting with a 

mixture of EtOAc (0 - 20%) and DCM to afford 300 mg (27%) of the title compound. LCMS 

(ESI+) n/z 652 [M+H]f.  

[0504] Preparation 115. 2-[4-({(3-Methoxy-2-methylbenzyl)[1-(tetrahydro-2H-pyran-2

yl)-1H-indazol-6-yl]amino}carbonyl)-1,5-dimethyl-1H-pyrrol-2-yl]-4-nitrobenzoic acid 

(P115).  

A solution of P114 (330 mg, 0.5 mmol) and NaOH (55 mg, 1.5 mmol) in a mixture of 

MeOH/H 2 0 was stirred at ambient temperature for 12 h. The volatiles were removed under 

reduced pressure, and water (20 mL) was added to the residue. The solution was acidified with 

6M HCl to pH 1 and extracted with DCM (2x10 mL), the combined organic layers were dried 

over Na 2SO4 and evaporated to dryness under reduced pressure to afford 170 mg (53%) of the 

title compound that was pure enough to be used in the next step.  

[05051 Preparation 116. N-(3-Methoxy-2-methylbenzyl)-1,2-dimethyl-5-(2-{[(3S)-3

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-5-nitrophenyl)-N-[1

(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-yl]-IH-pyrrole-3-carboxamide (P116).  

A mixture of P115 (170 mg, 0.26 mmol), P43 (68 mg, 0.28 mmol), DIPEA (0.07 mL, 0.39 

mmol), and TBTU (94 mg, 0.28 mmol) and DMF (5 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (10 mL), precipitate filtered and dried to afford 230 

mg of crude product. LCMS (ESI+) m/z 853 [M+H].  

N-(2-Methoxybenzyl)-1,2-dimethyl-5-(2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyl}-5-nitrophenyl)-N-[I-(tetrahydro-2H-pyran-2-yl)-IH

indazol-6-yl]-1H-pyrrole-3-carboxamide 
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[05061 Preparation 117. N-(2-Methoxybenzyl)-1,2-dimethyl-N-[1-(tetrahydro-2H-pyran

2-yl)-IH-indazol-6-yl]-IH-pyrrole-3-carboxamide (P117).  

A mixture of P112 (1.2 g, 3.5 minol), tert-BuOK (1.6 g, 14.0 mmol), and tert-BuOH (12 mL) 

was stirred at 50°C for 30 min, then 2-methoxybenzyl chloride (1.1 g, 7.0 mmol) was added.  

The reaction mixture was stirred at 60°C for I h and then partitioned between EtOAc and water.  

The organic layer was separated, washed with brine, dried over Na2SO4, filtered, and 

concentrated under reduced pressure. The residue was subjected to silica flash chromatography 

eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 0.6 g (37%) of P117. LCMS 

(ESI+) m/z 459 [M+H]*.  

[05071 Preparation 118. Ethyl 2-[4-({(2-methoxybenzyl)[-(tetrahydro-2H-pyran-2-yl)

1H-indazol-6-yl]aminolcarbonyl)-1,5-dimethyl-1H-pyrrol-2-yl]-4-nitrobenzoate (P118).  

A mixture of P117 (600 mg, 1.3I mmol), ethyl 2-bromo-4-nitrobenzoate (0.71 mg, 2.6 mmol), 

K3PO4 (1.1 g, 5.2 mmol), pivalic acid (40 mg, 0.39 mmol), PdCl2 (PPh3)2 (174 mg, 0.26 mmol) 

in NN-dimethylacetamide (15 mL) was stirred at 130°C for 2 h. Upon completion of the 

reaction mixture was diluted with water (25 mL) and EtOAC (100 mL). The organic layer was 

separated, washed with brine, dried over sodium sulfate, filtered, and concentrated under 

reduced pressure. The residue was subjected to silica flash chromatography eluting with a 

mixture of EtOAc (0 - 20%) and DCM to afford 700 mg (83%) of the title compound. LCMS 

(ESI-) m/z 638 [M+H]*.  
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[05081 Preparation 119. 2-[4-({(2-Methoxybenzyl)[1-(tetrahydro-2H-pyran-2-yl)-1H

indazol-6-yl]amino~carbonvl)-1,5-dimethyl-1H-pyrrol-2-vl]-4-nitrobenzoic acid (P119).  

A solution of ethyl 2-[4-({(2-methoxybenzyl)[1-(tetrahydro-2H-pyran-2-yl)-H-indazol-6

yl]amino}carbonyl)-1,5-dimethyl-IH-pyrrol-2-yl]-4-nitrobenzoate (700 mg, 1.1 mmol) and 

NaOH (440 mg, 11.0 mmol) in a mixture of MeOH/H2O was stirred at ambient temperature 

for 12 h. The volatiles were removed under reduced pressure, and water (20 mL) was added to 

the residue. The solution was acidified with 6M HCI to pH 1 and extracted with DCM (2x50 

mL), the combined organic layers were dried over Na2SO4 and evaporated to dryness under 

reduced pressure to afford 300 mg (44%) of the title compound that was pure enough to be 

used further for the next step.  

[0509] Preparation 120. N-(2-Methoxybenzyl)-1,2-dimethyl-5-(2-{[(3S)-3-(morpholin-4

ylmethyl)-3,4-dihydroisoquinolin-2(lIH)-yl]carbonyl}-5-nitrophenyl)-N-[1-(tetrahydro-2H

pyran-2-yl)-1H-indazol-6-yl]-1H-pyrrole-3-carboxamide (P120).  

A mixture P119 (300 mg, 0.48 mmol), P43 (123 mg, 0.96 nnol), DIPEA (0.125 mL, 1.43 

mmol), and TBTU (174 mg, 0.72 mmol) and DMIF (15 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (100 mL), precipitate filtered and dried to afford 350 

mg of crude product. LCMS (ESI+) m/z 838 [M+H]*.  

N-(2-Cyanobenzyl)-1,2-dimethyl-5-(2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonl}-5-nitrophenyl)-N-[1-(tetrahydro-2H-pyran-2-yl)-1H

indazol-6-yl]-IH-pyrrole-3-carboxamide (P124) 
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[0510] Preparation 121. N-(2-Cyanobenzyl)-1,2-dimethyl-N-[-(tetrahydro-2H-pyran-2

yl)-1H-indazol-6-yl]-IH-pyrrole-3-carboxamide (P121).  

A mixture of P112 (1.5 g, 4.4 nnol), tert-BuOK (1.9 g, 17.6 mmol), and tert-BuOH (12 

mL) was stirred at 50°C for 30 min, then 2-(bromomethyl)benzonitrile (1.7 g, 8.8 mmol) was 

added. The reaction mixture was stirred at 60°C for I h and then partitioned between EtOAc 

and water. The organic layer was separated, washed with brine, dried over Na2SO 4, filtered, 

and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 1.0 g (49%) 

of P121. LCMS (ESI+) m/z 454 [M+H]*.  

[05111 Preparation 122. Ethyl 2-[4-({(2-cyanobenzyl)[-(tetrahydro-2H-pyran-2-yl)-IH

indazol-6-vl]amino~carbonyl)-1,5-dimethyl-1H-pyrrol-2-vl]-4-nitrobenzoate (P122).  

A mixture of P121 (1 g, 2.2 mnmol), ethyl 2-bromo-4-nitrobenzoate (1.2 g, 4.4 mmol), K3P0 4 

(1.8 g, 8.8 mmol), pivalic acid (67 mg, 0.66 mmol), PdCl2 (PPh3)2 (250 mg, 0.44 mmol) in N,N

dimethylacetamide (25 mL) was stirred at 130°C for 2 h. Upon completion of the reaction 

mixture was diluted with water (25 mL) and EtOAC (100 mL). The organic layer was 

separated, washed with brine, dried over sodium sulfate, filtered, and concentrated under 

reduced pressure. The residue was subjected to silica flash chromatography eluting with a 

mixture of EtOAc (0-- 20%) and DCM to afford 500 mg (36%) of the title compound. LCMS 

(ESI+) m/z 633 [M+H].  
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[05121 Preparation 123. 2-[4-({(2-Cyanobenzyl)[1-(tetrahydro-2H-pyran-2-yl)-1H

indazol-6-yl]amino~carbonvl)-1,5-dimethyl-1H-pyrrol-2-vl]-4-nitrobenzoic acid (P123).  

A solution of P122 (500 mg, 0.8 mmol) and NaOH (340 mg, 9.0 mmol) in a mixture of 

MeOH/H-O was stirred at ambient temperature for 12 h. The volatiles were removed under 

reduced pressure, and water (20 mL) was added to the residue. The solution was acidified with 

6M HCl to pH 1 and extracted with DCM (2x50 mL), the combined organic layers were dried 

over Na2SO4 and evaporated to dryness under reduced pressure to afford 440 mg (94%) of the 

title compound that was pure enough to be used further for the next step.  

[05131 Preparation 124. N-(2-Cyanobenzyl)-1,2-dimethyl-5-(2-{[(3S)-3-(inorpholin-4

ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-5-nitrophenyl)-N-[I-(tetrahydro-2H

pyran-2-yl)-1H-indazol-6-yl]-1H-pyrrole-3-carboxamide (P124).  

A mixture of P123 (440 mg, 0.71 mmol), P43 (182 mg, 0.81 nnol), DIPEA (0.186 mL, 1.13 

mmol), and TBTU (251 mg, 0.82 mmol) and DMF (15 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (100 mL), precipitate filtered and dried to afford 350 

mg of crude product. LCMS (ESI+) m/z 833 [M+H]*.  

5-(5-Chloro-4-fluoro-2- [(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)

yl]carbonyl}phenyl)-N-(4-cyanophenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide (P127) 

0 Br 
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0OrN F 0 N O 
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[05141 Preparation 125. Methyl 4-chloro-2-(4-{[(4-cyanophenl)amino]carbonyl}-1,5

dimethyl-1H-pyrrol-2-yl)-5-fluorobenzoate (P125).  

A mixture of P13 (250 mg, 1.0 mmol), methyl 2-bromo-4-chloro-5-fluorobenzoate (560 mg, 

2.0 mmol), K3P04 (1.1 g, 5.2 mmol), pivalic acid (32 mg, 0.3 mmol), PdCl2 (PPh3 )2 (147 mg, 
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0.2 mnol) in N,N-dimethylacetamide (3 mL) was heated to 135°C. The resulting mixture was 

stirred at 135°C for 30 min, after that the reaction mixture was cooled to ambient temperature.  

Upon completion of the reaction, the mixture was diluted with water (10 mL) and Et 20 (10 

mL). The organic layer was separated, washed with brine, dried over dried over anh. sodium 

sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to a silica 

gel flash chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM to afford 100 

mg (23%) of the title compound. LCMS (ESI) m/z 426 [M+H]*.  

[05151 Preparation 126. 4-Chloro-2-(4-{[(4-cyanophenyl)amino]carbonyl-1,5-dimethyl

1H-pyrrol-2-yl)-5-fluorobenzoic acid (P126).  

A solution of P125 (100 mg, 0.2 mmol) and LiOH (28 mg, 1.2 mmol) in a mixture of THF (10 

mL) and water (2 mL) was stirred at ambient temperature for 12 h. The volatiles were removed 

under reduced pressure, and water (20 mL) was added to the residue. The solution was acidified 

with 6M HCl to pH 1 and extracted with DCM (2x20 mL), the combined organic layers were 

dried over anh. sodium sulfate and evaporated to dryness under reduced pressure to afford 80 

mg (82%) of the title compound that was pure enough to be used in the next step. LCMS (ESI+) 

m/z 413 [M+H]f.  

[0516] Preparation 127. 5-(5-Chloro-4-fluoro-2-{f[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonyl}phenyl)-N-(4-cyanophenyl)-1,2-dimethyl-IH-pyrrole

3-carboxamide (P127).  

A mixture of P126 (80 mg, 0.05 mmol), P43 (54 mg, 0.23 mmol), DIPEA (0.050 mL, 0.3 

mmol), and TBTU (75 mg, 0.23 mmol), and DMF (5 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (200 mL) and EtOAc (200 mL). The organic layer was 

separated, washed with brine, dried anh. sodium sulfate, filtered, and concentrated under 

reduced pressure. The residue was subjected to asilica gel flash chromatography eluting with a 

mixture of EtOAc (0 - 100%) and DCM to afford 90 mg (75%) of the title compound. LCMS 

(ESI+) m/z 627 [M+H]f.  

2-(4-{[(4-Chlorophenyl)amino]carbonvl-1,5-dimethyl-IH-pyrrol-2-yl)-5-cvano-4

methoxybenzoic acid (P130) 
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[05171 Preparation 128. Methyl 2-(4-{[(4-chlorophenyl)amino]carbonl}-,5-dimethyl

1H-pyrrol-2-yl)-5-cyano-4-hydroxybenzoate (P128).  

A mixture of P73 (1.3 g, 5.2 mmol), P77 (2.7 g, 10.4 mmol), K3PO4 (5.5 g, 26.0 mmol), pivalic 

acid (0.16 g, 1.5 mmol) in NN-dimethylacetainide (50 mL) was stirred at 135°C for 15 min, 

then PdCl2(PPh3) 2 (0.9 g, 1.02 mmol) was added. The resulting mixture was stirred at 135°C 

for 30 min. Upon completion of the reaction the mixture was diluted with water (70 mL) and 

EtOAC (120 mL). The organic layer was separated, washed with brine, dried over sodium 

sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to silica 

flash chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM to afford 800 mg 

(36%) of the title compound.  

[0518] Preparation 129. Methyl 2-(4-{[(4-chlorophenyl)amino]carbonyl}-1,5-dimethyl

1H-py1Tol-2-yl)-5-cyano-4-methoxybenzoate (P129).  

A suspension of methyl P128 (0.86 g, 2.03 mmol), and K2CO3 (0.42 g, 3.0 mmol) in DMF (6 

ml) was treated with CH3I (0.46 g, 3.2 mmol). The mixture was stirred for overnight at rt, 

reaction mixture poured into cold water. The resulting precipitate was filtered off, washed with 

water, Et20 and air-dried to afford 300 mg (34%) of the title compound.  

[05191 Preparation 130. 2-(4-{[(4-Chlorophenyl)amino]carbonyl}-1,5-dimethyl-1H

pyrrol-2-yl)-5-cyano-4-methoxybenzoic acid (P130).  

A solution of P129 (100 mg, 0.223 mmol) and LiOH (55 mg, 2.23 mmol) in a mixture of THF 

(8 mL) and water (2 mL) was stirred at ambient temperature for 12 h. The volatiles were 

removed under reduced pressure, and water (20 mL) was added to the residue. The solution 

was acidified with 6M HCl to pH 1 and extracted with DCM (2x 10 mL), the combined organic 

layers were dried over Na2SO4 and evaporated to dryness under reduced pressure to afford 90 

mg (93%) of the title compound that was pure enough to be used further for the next step.  

N-(4-Chlorophenyl)-5-(4-cyano-5-methoxy-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1IH)-yl]carbonyl}phenyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide 

(P131) 
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[0520] Preparation 131. N-(4-Chlorophenyl)-5-(4-cyano-5-methoxy-2-{[(3S)-3

(morpholin-4-ylmethvl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyl}phenyl)-1,2-dimethyl

IH-pyrrole-3-carboxamide(P131).  

A mixture of P130 (150 mg, 0.31 rnmol), P43 (86 mg, 0.37 mmol), DIPEA (0.08 mL, 0.46 

mmol), and TBTU (118 mg, 0.37 nnol), and DMF (8 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (20mL) and EtOAc (10 mL). The organic layer was 

separated, washed with brine, dried over Na2SO 4 , filtered, and concentrated under reduced 

pressure. The residue was subjected to silica flash chromatography eluting with a mixture of 

EtOAc (0 -> 100%) and DCM to afford 50 mg (23%) of the title compound.  

Methyl 2-bromo-4-cyanobenzoate (P132) 

0 0 0 '0 

Br Br 
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| | 
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[05211 Preparation 132. Methyl 2-bromo-4-cyanobenzoate (P132).  

To a stirred solution of methyl 2-bromo-4-(iodomethyl)benzoate (1 g, 0.0028 mol) in DMF (10 

mL) Zn(CN)2 (0.329 g, 0.0028 mol) and Pd(Ph3P)4 (0.325 g, 0.1 eq) were added. Then reaction 

mixture was stirred at 100°C overnight and then treated with water (20 mL) and extracted with 

EtOAc. The combined organic layers were dried over anhydrous sodium sulfate, filtered and 

the filtrate was evaporated under reduced pressure. The residue was subjected to a silica gel 
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flash chromatography eluting with a mixture of DCM:CCl4 to afford 670 mg (99%) of the title 

compound. 'H NMR (400 MHz, CDCl3), 6: 7.97 (s, 1H), 7.88 (dd, J= 2.3 Hz, J= 8.0 Hz, 1H), 

7.68 (dd, J= 2.4 Hz, J= 8.1 Hz, IH) 3.98 (s, 3H).  

2-(4-[4-(Benzyloxy)anilino]carbonyl-1,5-dimethyl-IH-pyrrol-2-yl)-4-cyanobenzoic acid 

(P134) 
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N OO N 
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[0522] Preparation 133. Methyl 2-(4-[4-(benzyloxy)anilinocarbonyl-1,5-dimethyl-1H

pyrrol-2-yl)-4-cyanobenzoate (P133).  

A mixture of P15 (300 mg, 0,9 mmol), P132 (450 mg, 1.8 mmol), K 3PO4 (993 mg, 5 eq), 

pivalic acid (29 mg, 0.3 eq) and PdCl2(PPh3)2 (131 mg, 0.2 eq) in N,N-dimethylacetamide(15 

m) was stirred at 130°C for 2 h. Upon completion of the reaction mixture was diluted with 

water (25 mL) and EtOAC (100 mL). The organic layer was separated, washed with brine, 

dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 

subjected to silica flash chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM 

to afford 266 mg (59%) of P133. LCMS (ESI+) m/z 480 [M+H]*.  

[05231 Preparation 134. 2-(4-[4-(Benzyloxy)anilino]carbonyl-1,5-dimethyl-IH-pyrrol-2

yl)-4-cyanobenzoic acid (P134).  

A solution of ester P133 (290 mg. 0.6 mmol) and LiOH (150 mg, 10 eq) in a mixture of 

THF/H20 was stirred at ambient temperature for 12 h. The volatiles were removed under 

reduced pressure, and water (3 mL) was added to the residue. The solution was acidified with 

6M HCI to pH I and extracted with DCM (2x5 mL), the combined organic layers were dried 

over Na2SO 4 and evaporated to dryness under reduced pressure to afford 280 mg (99%) of the 

title acid P134 that was pure enough to be used further for the next step. LCMS (ESI+) m/z 

466 [M+H]'.  

N'-[4-(benzyloxy)phenyl]-5-(5-cyano-2-[3-(morpholinomethyl)-3,4-dihydro-2(1H)

isoquinolinyl]carbonylphenyl)-1,2-dimethyl-lH-pyrrole-3-carboxamide (P135) 
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[0524] Preparation 135. N-[4-(benzyloxy)phenyl]-5-(5-cyano-2-[3-(morpholinomethyl)

3,4-dihydro-2(1H)-isoquinolinyl]carbonylphenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide 

(P135).  

A mixture of acid P134 (280 mg, 0.6 mmol), P43 (0.14 g, 0.66 mmol), DIPEA (014 mL, 1.5 

eq), and TBTU (0.199 g, 0.66 mmol), and DMF (4 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (6 mL) and EtOAc (50 ml). The organic layer was 

separated, washed with brine, dried over Na2SO 4, filtered, and concentrated under reduced 

pressure. The residue was subjected to silica flash chromatography eluting with a mixture of 

EtOAc (0 - 100%) and DCM to afford 221 mg (54%) of the title compound. LCMS (ESI+) 

m/z 680 [M+H]f.  

5-(5-Cyano-2-[3-(morpholinomethyl)-3,4-dihydro-2(1H)-isoquinolinyl]carbonylphenyl)-N 3

(4-hydroxyphenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide(P136) 

0 OH 

N N 

N N O N 0 

N 0 N 0 

P135 - P136 

[05251 Preparation136.N 3 -[4-(benzyloxy)phenyl]-5-(5-cyano-2-[3-(morpholinomethyl)

3,4-dihydro-2(IH)-isoquinolinyl]carbonylpheny)-1,2-dimethyl-1H-pyrrole-3-carboxamide 

(P136).  

A solution of the compound P135 (220 mg, 0.3 mmol) in DCM (5 mL) was cooled to -78°C, 

and a solution of BBr 3 (0.09 ml, 0.6 mmol) was added over 5 min. The reaction mixture was 
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stirred at to -78°C for 1 h and then was diluted with saturated aqueous solution of sodium 

bicarbonate NaHCO 3. The organic layer was separated, washed with brine, dried over Na 2 SO4 , 

filtered, and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc to afford 202 mg (98%) of the title 

compound.LCMS (ESI+) n/z 590 [M+H]*.  

5-(5-Cyano-2-[3-(morpholinomethyl)-3,4-dihydro-2(IH)-isoquinolinvl]carbonylphenyl)-1,2

dimethyl-N-(4-[2-(1,1,-trimethylsilyl)ethoxy]methoxyphenyl)-IH-pyrrole-3-carboxamide 

(P137) 

OH O\-0 

N NN\/ 
0 0 

0 0 

N 0 N 0 

P136 P137 

[05261 Preparation 137. 5-(5-Cyano-2-[3-(morpholinomethyl)-3,4-dihydro-2(1H)

isoquinolinyl]carbonylphenyl)-1,2-dimethl-V 3-(4-[2-(1,1,1

trimethylsilyl)ethoxy]methoxyphenyl)-IH-pyrrole-3-carboxamide (P137).  

NaH (16 mg, 60%) was added to a stirred solution of P136 (200 mg, 0.3 mmol) in DMF (5 

mL) naintaining temperature 0°C and stirred 30 min. Then [2

(chloromethox)ethy](trimethyl)silane (0.1 mL, 0.45 mmol) was added. The reaction mixture 

was stirred at ambient temperature overnight and then partitioned between EtOAc and water.  

The organic layer was separated, washed with brine, dried over Na2SO4, filtered, and 

concentrated under reduced pressure. The residue was subjected to silica flash chromatography 

eluding with a mixture of EtOAc (0 - 100%) and DCM to afford 123 mg (50 %) of the title 

compound. LCMS (ESI+) m/z 720 [M+H]*.  

5-(5-Cyano-2-[3-(morpholinomethyl)-3,4-dihydro-2(IH)-isoquinolinyl]carbonylphenyi)-N 3

(3-methoxy-2-methylbenzyl)-I,2-dimethyl-N 3-(4-[2-(1,1,1

trimethylsilyl)ethoxy]methoxyphenyl)-IH-pyrrole-3-carboxamide (P138) 
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[0527] Preparation 138. 5-(5-Cyano-2-[3-(morpholinomethyl)-3,4-dihydro-2(1H)

isoquinolinyl]carbonylphenyl)-N 3 -(3-methoxy-2-methylbenzyl)-1,2-dimethyl-N-(4-[2-(1,1,1

trimethylsilyl)ethoxy]methoxyphenyl)-IH-pyrrole-3-carboxamide (P138).  

A mixture of P137 (120 mg, 0.16 mmol), tert-BuOK(80 mg, 4 eq), and tert-BuOH (3 mL) was 

stirred at 50°C for 5 min, then 3-methoxy-2-methylbenzyl methanesulfonate (80 mg, 2 eq) was 

added. The reaction mixture was stirred at 80°C for 0.5 h and then partitioned between EtOAc 

and water. The organic layer was separated, washed with brine, dried over Na2SO4, filtered, 

and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0- 100%) and DCM to afford 50 mg of 

P138. LCMS (ESI+) m/z 854 [M+H]*.  

5-(5-(Aminocarbonyl)-2-[3-(morpholinomethyl)-3,4-dihydro-2(IH)

isoquinolinvl]carbonylphenyl)-N-(3-inethoxy-2-methylbenzyl)-1,2-dimethyl-N 3-(4-[2-(I,1, l

trimethylsilyl)ethoxy]methoxyphenyl)-IH-pyrrole-3-carboxamide (P139) 

-~0 

0 0 

OI O- Si- 'NK Si
_ 0 / 0/ 

0 
N O 0 

H 2NN 
0 0 

N ' jO 
N \-O 

P138 P139 
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[05281 Preparation 139. 5-(5-(Aminocarbonyl)-2-[3-(morpholinomethyl)-3,4-dihydro

2(IH)-isoquinolinyl]carbonylphenyl)-N 3 -(3-methoxy-2-methylbenzyl)-I,2-dimethyl-N 3 -(4

[2-(1,1,1-trimethylsilyl)ethoxy]methoxyphenyl)-IH-pyrrole-3-carboxamide (P139).  

A mixture of P138 (120 mg, 0.16 rmol), ter-BuOK (80 mg, 4 eq), and tert-BuOH (3 mL) was 

stirred at 50°C for 30 min, then 3-methoxy-2-methylbenzyl methanesulfonate (80 mg, 2 eq) 

was added. The reaction mixture was stirred at 60°C for 3 h and then partitioned between 

EtOAc and water. The organic layer was separated, washed with brine, dried over Na2 SO4 , 

filtered, and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 70 mg of 

compound P139. LCMS (ESI+) m/z 872 [M+H]*.  

5-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)

yl]carbonylphenyl)-N-(4-cyanophenvl)-1,2-dimethyl-1H-pyrrole-3-carboxamide (P142) 

O Br 

0 CN 0 N 
N \ / K3PO4, pivalic acid, H 
H PdC1 2(PPh 3)2/DMAA N NaOH/MeOH/H20 

N CN 
P13 C1 P140 

0 
H 

0 ___ ON &N,."0 N 

OH N CN O NH 

H 
0 

N DIPEA, TBTU/DMF, 6000 N N 

C1 P141 
P142 

CI 

[05291 Preparation 140. N-(4-cyanophenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide 

(P140).  

To a stirred solution of P13 (1.0 g, 7.2 mmol) in pyridine (5 mL) neat SOCl2 (0.55 mL, 7.6 

mmol) was added dropwise at 0°C and the reaction mixture was stirred at 0°C for 3 h. Then 4

aminobenzonitrile (0.85 g, 7.2 nnol) in DIPEA (1.4 mL, 7.96 mmol) was added dropwise, 

keeping the temperature at 0°C. After the reaction was warmed up to ambient temperature, then 

stirred at ambient temperature for 16 h. Volatiles were removed under reduced pressure. The 

residue was diluted with water and EtO. The organic layer separated, washed with water, 

brine, dried over dried over anh. sodium sulfate, filtered, and concentrated under reduced 

pressure. The residue was subjected to a silica gel flash chromatography eluting with a mixture 
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of EtOAc (0 -> 20%) and DCM to afford 850 mg (50%) of the title compound. 'H NMR (400 

MHz, DMSO-d), 6: 9.70 (br. s, IH), 7.95 (d, IH, J= 8.7 Hz,), 7.73 (d, IH, J = 8.7 Hz ), 6.73 

- 6.64 (in, IH), 3.54 (s, 3H), 2.47 (s, 3H). LCMS (ESI+) m/z 240 [M+H]*.  

[0530] Preparation 141. 4-Chloro-2-(4-{[(4-cyanophenyl)amino]carbonyl}-1,5-dimethyl

IH-pyrrol-2-yl)benzoic acid (P141).  

A solution of P140 (200 mg, 0.47 mmol) and LiOH (54 mg, 2.4 nmol) in a mixture of EtOH 

(10 mL) and water (2 mL) was stirred at ambient temperature for 12 h. The volatiles were 

removed under reduced pressure, and water (20 mL) was added to the residue. The solution 

was acidified with 6M HCI to pH 1 and extracted with DCM (2x20 mL), the combined organic 

layers were dried over anh. sodium sulfate and evaporated to dryness under reduced pressure 

to afford 180 mg (96%) of the title compound that was pure enough to be used for the next 

step. LCMS (ESI+) m/z 394 [M+H]*.  

[05311 Preparation 142. 5-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1IH)-yl]carbonyl}phenyl)-N-(4-cyanophenyl)-1,2-dimethyl-lH-pyrrole

3-carboxamide (P142).  

A mixture of P141 (180 mg, 0.45 mmol), P43 (127 mg, 0.55 mmol), DIPEA (0.12 mL, 0.69 

mmol), and TBTU (176 mg, 0.55 mmol), and DMF (5 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (200 mL) and EtOAc (200 mL). The organic layer was 

separated, washed with brine, dried anh. sodium sulfate, filtered, and concentrated under 

reduced pressure. The residue was subjected to asilica gel flash chromatography eluting with a 

mixture of EtOAc (0 - 100%) and DCM to afford 170 mg (61%) of the title compound. LCMS 

(ESI+) m/z 609 [M+H]*.  

N-(2-cyanobenzyl)-1,2-dimethyl-5-(2-{f[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(lH)-yl]carbonyl}-5-nitrophenyl)-N-(4-{[2

(trimethylsilvl)ethoxy]methoxyphenyl)-1H-pyrrole-3-carboxamide (P146) 
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[0532] Preparation 143. Methyl 2-(1,5-dimethyl-4-{[(4-{[2

(trimethylsilyl)ethoxv]methoxylphenyl)amino]carbonvl}-IH-pyrrol-2-yl)-4-nitrobenzoate 

(P143).  

A mixture of 1,2-dimethyl-N-(4-{[2-(trimethylsilyl)ethoxy]methoxyphenyl)-IH-pyrrole-3

carboxamide (500 g, 1.4 mmol), methyl 2-bromo-4-nitrobenzoate (720 mg, 2.8 mol), K3PO4 

(1.47 g, 6.9 mmol), pivalic acid (42 mg, 0.4 mmol), PdC 2(PPh3)2 (194 mg, 0.28 mmol) in N,N

dimethylacetamide (50 mL) was heated to 135°C. The resulting mixture was stirred at 135°C 

for 30 min, after that the reaction mixture was cooled to ambient temperature. Upon completion 

of the reaction, the mixture was diluted with water (50 mL) and Et20 (50 mL). The organic 

layer was separated, washed with brine, dried over dried over anhydrous sodium sulfate, 

filtered, and concentrated under reduced pressure. The residue was subjected to a silica gel 

flash chromatography eluting with a mixture of EtOAc (0-> 20%) and DCM to afford 40 mg 

(59%) of the title compound. LCMS (ESI+) m/z 540 [M+H].  

[0533] Preparation 144. 2-(1,5-dimethyl-4-{[(4-{[2

(trimethylsilyl)ethoxy]methoxy}phenyl)amino]carbonyl}-1H-pyrrol-2-yl)-4-nitrobenzoic acid 

(P144).  
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A solution of P143 (440 mg, 0.8 mmol) and NaOH (162 mg, 4.0 mnol) in a mixture of EtOH 

(40 mL) and water (5 mL) was stirred at ambient temperature for 12 h. The volatiles were 

removed under reduced pressure, and water (50 mL) was added to the residue. The solution 

was acidified with 6M HCl to pH 1 and extracted with DCM (2x40 mL), the combined organic 

layers were dried over anh. sodium sulfate and evaporated to dryness under reduced pressure 

to afford 400 mg (94%) of the title compound that was pure enough to be used for the next 

step. LCMS (ESI+) m/z 525 [M+H]*.  

[05341 Preparation 145. 1,2-dimethyl-5-(2-f[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonl}-5-nitrophenyl)-N-(4-{[2

(trimethylsilvl)ethoxy]methoxy}phenyl)-IH-pyrrole-3-carboxamide (P145).  

A mixture of P144 (400 mg, 0.76 mmol), P43 (210 mg, 0.9 mmol), DIPEA (0.2 mL, 1.15 

mmol), and TBTU (290 mg, 0.9 mmol), and DMF (10 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (20mL) and EtOAc (20 mL). The organic layer was 

separated, washed with brine, dried anh. sodium sulfate, filtered, and concentrated under 

reduced pressure. The residue was subjected to asilica gel flash chromatography eluting with a 

mixture of EtOAc (0 - 100%) and DCM to afford 450 mg (80%) of the title compound. LCMS 

(ESI-) m/z 740 [M+H]*.  

[0535] Preparation 146. N-(2-Cyanobenzyl)-1,2-dimethyl-5-(2-{[(3S)-3-(morpholin-4

ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyl}-5-nitrophenyl)-N-(4-{[2

(trimethylsilyl)ethoxy]methoxylphenyl)-IH-pyrrole-3-carboxamide (P146).  

A mixture of P146 (150 mg, 0.2 nnol), tert-BuOK (87 mg 0.8 mmol), and tert-BuOH (20 mL) 

was stirred at 50°C for 30 min, then 2-(bromomethyl)benzonitrile (80 mg, 0.4 mmol) was 

added. The reaction mixture was stirred at 60°C for I h and then partitioned between EtOAc 

and water. The organic layer was separated, washed with brine, dried over anh. sodium sulfate, 

filtered, and was concentrated under reduced pressure. The residue was subjected to a silica gel 

flash chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 120 

mg (70 %) of the title compound. LCMS (ESI+) m/z 856 [M+H]*.  

iV-(3-methoxy-2-methylbenzyl)-1,2-dimethyl-5-(2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyl}-5-nitrophenyl)-N-(4-{[2

(trimethylsilyl)ethoxy]methoxylpheny)-1H-pyrrole-3-carboxamide (P1471) 
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[05361 Preparation 147. N-(3-methoxy-2-methvlbenzyl)-1,2-dimethyl-5-(2-{[(3S)-3

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyl}-5-nitrophenyl)-N-(4-{[2

(trimethylsilvl)ethoxy]methoxy}phenyl)-1H-pyrrole-3-carboxamide (P146).  

A mixture of P145 (200 mg, 0.27 mmol), terit-BuOK (120 mg, 1.1 mmol), and tert-BuOH (20 

mL) was stirred at 50°C for 30 min, then 3-methoxy-2-methylbenzy methanesulfonate (124 

mg, 0.54 mmol) was added. The reaction mixture was stirred at 60°C for 1 h and then 

partitioned between EtOAc and water. The organic layer was separated, washed with brine, 

dried over anh. sodium sulfate, filtered, and concentrated under reduced pressure. The residue 

was subjected to a silica gel flash chromatography eluting with a mixture of EtOAc (0 - 100%) 

and DCM to afford 210 mg (89 %) of the title compound. LCMS (ESI+) m/z 875 [M+H].  

5-(5-(Acetylaniino)-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(H)

yljcarbonyllphenyl)-N-(3-methoxy-2-methylbenzyl)-I,2-dimethyiK-N-(4

(trimethylsilvl)ethoxy]methoxy.pheny)-1H-pyrrole-3-carboxamide (P149) 
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[0537] Preparation 148. 5-(5-Amino-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1IH)-yl]carbonyl~pheny)-N-(3-methoxy-2-methylbenzyl)-1,2-dimethyl

N-(4-{[2-(trimethylsilyl)ethoxy]methoxy}phenyl)-1H-pyrrole-3-carboxanide(P148).  

A stirred mixture of P145 (200 mg, 0.2 mmol), catalyst (5 mg of 5% Pd on charcoal), and et

butanol (2 mL) was hydrogenated under H 2 20 atmosphere for 56 h. The catalyst was filtered 

off, and the filtrate was evaporated to dryness to afford 180 mg (93%) of the title compound.  

[0538] Preparation 149. 5-(5-(Acetylamino)-2-{[(3S)-3-(norpholin-4-ylnethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(3-methoxy-2-methylbenzyl)-1,2-dimethyl

N-(4-{[2-(trimethylsilyl)ethoxy]methoxy}phenyl)-1H-pyrrole-3-carboxamide (P149).  

A stirred mixture of P148 (180 mg, 0.21 minol), Ac2O (22 mg, 0.21 nnol), and DCM (2 mL) 

was stirred at at ambient temperature for 3 h and then partitioned between EtOAc and water.  

The organic layer was separated, washed with brine, dried over anhydrous sodium sulfate, 

filtered, and was concentrated under reduced pressure. The residue was subjected to a silica gel 

flash chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 150 

mg (80 %) of the title compound. LCMS (ESI) m/z 887 [M+H]*.  

2-[4-({[4-(benzyloxy)phenyl]amino carbonyl)-1,5-dimethyl-1H-pyrrol-2-yl]-4,5

difluorobenzoic acid (P151) 
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[05391 Preparation 150. Methyl 2-[4-({[4-(benzyloxy)phenyl]aminoIcarbonyl)-1,5

dimethyl-1H-pyrrol-2-yl]-4,5-difluorobenzoate (P150).  

A mixture of N-[4-(benzloxy)phenyl]-1,2-dimethyl-IH-pyrrole-3-carboxamide P15 (500 mg, 

1.6 mmol), methyl 2-bromo-4,5-difluorobenzoate (785 mg, 3.1 mmol), K3PO4 (1.6 g, 7.8 

mmol), pivalic acid (50 mg, 0.4 nunol) in N,N-dimethylacetamide (10 mL) was stirred at 135°C 

for 15 min, then PdCl2 (PPh3)2 (0.22 g, 0.3mmol) was added. The resulting mixture was stirred 

at 135°C for 30 min. Upon completion of the reaction mixture was diluted with water (20 mL) 

and EtOAC (20 mL). The organic layer was separated, washed with brine, dried over sodium 

sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to silica 

flash chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM to afford 400 mg 

(53%) of the title compound.  

[0540] Preparation 151. 2-[4-({[4-(Benzyloxy)phenyl]amino}carbonyl)-1,5-dimethyl

IH-pyrrol-2-yl]-4,5-difluorobenzoic acid (P151).  

A solution of P150 (400 mg, 0.8 mmol) and NaOH (165 mg, 4.0 mmol) in a mixture of MeOH 

(10 mL) and water (2 mL) was stirred at ambient temperature for 12 h. The volatiles were 

removed under reduced pressure, and water (20 mL) was added to the residue. The solution 

was acidified with 6M HCl to pH 1 and extracted with DCM (2x10 mL), the combined organic 

layers were dried over Na2SO4 and evaporated to dryness under reduced pressure to afford 380 

mg (98%) of the title compound that was pure enough to be used further for the next step.  

N-[4-(benzyloxy)phenyl]-5-(4,5-difluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonylIphenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide 

(P152) 
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[05411 Preparation 152. N-[4-(benzloxy)phenyl]-5-(4,5-difluoro-2-[(3S)-3-(morpholin

4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyl}phenyl)-1,2-dimethyl-IH-pyrrole-3

carboxamide (P152).  

A mixture of P151 (380 mg. 0.8 mmol), P43 (220 mg, 0.95 mmol), DIPEA (0.2 mL, 1.2 mmol), 

TBTU (300 mg, 0.95 mmol), and DMF (5 mL) was stirred at 60°C overnight. The reaction 

mixture was diluted with water (20nL) and EtOAc (10 mL). The organic layer was separated, 

washed with brine, dried over Na2SO4 , filtered, and concentrated under reduced pressure. The 

residue was subjected to silica flash chromatography eluting with a mixture of EtOAc (0-

100%) and DCM to afford 300 mg (55%) of the title compound.  

N-[4-(benzyloxy)phenyl]-5-(4,5-difluoro-2-{f[(S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-ylicarbonyllphenyl)-N-(3-methoxy-2-methvlbenzyl)-1,2-dimethyl

IH-pyrrole-3-carboxamide (P153) 
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[0542] Preparation 153. N-[4-(benzloxy)phenyl]-5-(4,5-difluoro-2-{[(3S)-3-(morpholin

4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyllphenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethvl-IH-pyrrole-3-carboxamide (P153).  

A mixture of P152 (100 mg, 0.14 mmol), tert-BuOK (65 mg 0.56 mnol), and tert-BuOH (5 

mL) was stirred at 50°C for 30 min, then 3-methoxy-2-methylbenzy methanesulfonate (67 mg, 

0.28 mmol) was added. The reaction mixture was stirred at 60°C for I h and then partitioned 

between EtOAc and water. The organic layer was separated, washed with brine, dried over 

Na2SO4, filtered, and concentrated under reduced pressure. The residue was subjected to silica 

flash chromatography eluting with a mixture of EtOAc (0- 100%) and DCM to afford 70 mg 

(58 %) of the title compound.  

N-[4-(benzyloxy)phenyl]-5-(4,5-difluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonylphenyl)-N-(3-methoxy-2-methylbenzyl)-I,2-dimethyl

1H-pyrrole-3-carboxamide (P154) 
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[0543] Preparation 154. N-[4-(benzyloxy)phenyl]-5-(4,5-difluoro-2-{[(3S)-3-(morpholin

4-ylmethyl)-3,4-dihvdroisoquinolin-2(1H)-yl]carbonyllphenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide (P154).  

A mixture of P152 (100 mg, 0.14 mmol), ert-BuOK (65 mg 0.56 nnol), and tert-BuOH (5 

m) was stirred at 50°C for 30 min, then 2-(bromomethyl)benzonitrile (57 mg, 0.28 mmol) was 

added. The reaction mixture was stirred at 60°C for I h and then partitioned between EtOAc 

and water. The organic layer was separated, washed with brine, dried over Na2SO 4, filtered, 

and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 100 mg (86 

%) of the title compound.  

(4-{[2-(trimethylsilyl)ethoxy]methoxy}phenyl)amine (P156) 
OH 0 0 
O SemCl, Et3 N/DCM 0 Pd/C, H2/EtOH 0 

02 N 02N H 2N 

P155 P156 

[05441 Preparation 155. Trimethyl{2-[(4-nitrophenoxy)methoxy]ethyl}silane (P155).  

To a stirred solution of 4-nitrophenol (50.0 g, 0.36 mol) and Et3 N (78 mL, 0.54 mol) in DCM 

(500 mL) SemCl (100 mL, 0.40 mol, 70%) was added dropwise at 0°C and the reaction mixture 

was stirred at 0°C for 30 min. After the reaction was warmed up to ambient temperature, then 

stirred at ambient temperature for 4 h. Water was added and the organic layer separated, washed 

with brine, dried over anh. sodium sulfate, filtered and the filtrate was evaporated under 

reduced pressure. The residue was used for the next step without further purification and 

separation.  

218



WO 2023/129553 PCT/US2022/054091 

[05451 Preparation 156. 4-{[2-(Trimethylsilyl)ethoxy]methoxylaniline (P156).  

P155 (97 g, 0.36 mol) was dissolved in ethanol (1000 mL). Pd/C (5.0 g, 10 %w/w) was added 

and the mixture was stirred under hydrogen at 20 bar for 3 h. The catalyst was removed by 

filtration and the solution was evaporated under reduced pressure. The residue was subjected 

to a silica gel flash chromatography eluting with a mixture of EtOAc (0 - 10%) and DCM to 

afford 60 g (70%) of the title compound. 'H NMR (400 MHz, CDC 3), 6: 6.90-6.89 (in, 4H), 

6.73 - 6.56 (in, 4H), 5.13 (s, 2H), 3.82 - 3.69 (in, 2H), 3.59 - 3.19 (in, 2H), 1.03 - 0.90 (in, 

2H), 0.08 - -0.07 (in, 9H).  

1,2-dimethyl-N-(4-{[2-(trimethylsilyl)ethoxy]methoxy}phenyl)-1H-pyrrole-3-carboxamide 

(P157) 

0 0 

N \N 0 
H N0 

P14 P157 

[0546] Preparation157.1,2-dimethyl-N-(4-{[2-(trimethylsilyl)ethoxy]methoxy}phenyl)

1H-pyrrole-3-carboxamide(P157).  

To a stirred solution of P14 (45.0 g, 0.32 mol) in pyridine (500 mL) neat SOCh (28 mL, 0.39 

mol) was added dropwise at 0°C and the reaction mixture was stirred at 0°C for 3h. Then P156 

(61.8 g, 0.26 mmol) in Et3 N (117 mL 0.8 mol) was added dropwise, keeping the temperature 

at 0°C. After the reaction was warmed up to ambient temperature, then stirred at ambient 

temperature for 16 h. Volatiles were removed under reduced pressure. The residue was diluted 

with water and Et 20. The organic layer separated, washed with water, brine, dried over dried 

over anh. sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 

subjected to a silica gel flash chromatography eluting with a mixture of EtOAc (0 - 20%) and 

DCM to afford 48 g (42%) of the title compound. 'H NMR (400 MHz, DMSO-d6 ), 6: 9.21 (s, 

1H), 7.91 (d, J= 9.0 Hz, 1H), 7.76-7.65 (in, 3H), 6.65 (dd, J= 13.8, 3.0 Hz, IH), 6.96-9.62 (m, 

2 H), 6.70 (s, 1H), 5.16 (s, 2H), 3.75 - 3.61 (in, 5H), 3.24 (s, 3H), 2.46 (s, 3H), 0.98 - 0.80 (in, 

2H), 0.00 (s, 9H). LCMS (ESI+) m/z 361[M+H]*.  

5-Chloro-2-(1,5-dimethyl-4-{[(4-{[2

(trimethylsilyl)ethoxy]methoxy phenyl)amino]carbonyl}-1H-pyrrol-2-yl)-3-methylbenzoic 

acid (P159) 

219



WO 2023/129553 PCT/US2022/054091 

OSem OSem 

HN HN 

OSem N N O 

HN O O 

-N O 0 OH 
ci / ci 

P157 P158 P159 

[0547] Preparation 158. Methyl 5-chloro-2-(1,5-dimethyl-4-{[(4-{[2

(trimethylsilyl)ethoxv]methoxy)phenyl) amino]carbonyl}-H-pyrrol-2-yl)-3-methylbenzoate 

(P158).  

A mixture of P157 (0.5 g, 1.38 mmol), methyl 2-bromo-5-chloro-3-methylbenzoate (0.7 g,2.76 

mmol), K3PO4 (1.18 g, 5.6 mmol), pivalic acid (0.04 g, 0.4 mmol) in N,N-dimethylacetamide 

(10 mL) was stirred at 135°C for 15 min, then PdCl2(PPh3 )2 (0.25g, 0.1 mmol) was added. The 

resulting mixture was stirred at 135°C for 30 min. Upon completion of the reaction the mixture 

was diluted with water (70 mL) and EtOAC (120 mL). The organic layer was separated, washed 

with brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The 

residue was subjected to silica flash chromatography eluting with a mixture of EtOAc (0 

20%) and DCM to afford 200 mg (26%) of the title compound.  

[05481 Preparation 159. 5-Chloro-2-(1.5-dimethyl-4-{[(4-{[2

(trimethylsilyl)ethoxy]methoxyphenyl)amino] carbonyl}-H-pyrrol-2-yl) -3-methylbenzoic 

acid (P159).  

A solution of P158 (200 mg, 0.136 mmol) and LiOH (88 mg, 1.36 mmol) in a mixture of THF 

(8 mL) and water (2 mL) was stirred at ambient temperature for 12 h. The volatiles were 

removed under reduced pressure, and water (20 mL) was added to the residue. The solution 

was acidified with 6M HCl to pH 1 and extracted with DCM (2x 10 mL), the combined organic 

layers were dried over Na2SO4 and evaporated to dryness under reduced pressure to afford 190 

mg (97%) of the title compound that was pure enough to be used further for the next step.  

5-(4-Chloro-2-methyl-6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)

yl]carbonyl}phenyl)-1,2-dimethyl-N-(4-{[2-(trimethylsilyl)ethoxy]methoxyphenyl)-1H

pyrrole-3-carboxamide (P160) 
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[0549] Preparation 160. 5-(4-chloro-2-methyl-6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihvdroisoquinolin-2(1H)-yl]carbonyl~phenyl)-1,2-dimethyl-N-(4-{[2

(trimethylsilyl)ethoxy]methoxylphenyl)-IH-pyrrole-3-carboxamide (P160).  

A mixture of P159 (190 mg. 0.378 mmol), P43 (105 mg. 0.42mmol), DIPEA (0.098 mL, 0.56 

mmol), TBTU (146 mg, 0.42 mmol), and DMF (15 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (20 mL) and EtOAc (10 mL). The organic layer was 

separated, washed with brine, dried over Na2SO 4 , filtered, and concentrated under reduced 

pressure. The residue was subjected to silica flash chromatography eluting with a mixture of 

EtOAc (0 - 100%) and DCM to afford 200 mg (72%) of the title compound.  

5-(4-Chloro-2-methyl-6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(H)

yl]carbonyllphenyl)-N-(3-methoxy-2-methylbenzyl)-1,2-dimethyl-N-(4-{f2

(trimethylsilyl)ethoxv]methoxy}phenyl)-IH-pyrrole-3-carboxamide (P1611) 

_O 

OSem OSem 
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[05501 Preparation 161. 5-(4-Chloro-2-methyl-6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(3-methoxy-2-methylbenzyl)-1,2-dimethyl

N-(4-{[2-(trimethylsilyl)ethoxy]methoxylphenyl)-IH-pyrrole-3-carboxamide (P161).  
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A mixture of P160 (80 mg, 0.112 mmol), tert-BuOK (51 mg, 0.448 mmol), and tert-BuOH (9 

mL) was stirred at 50°C for 30 min, then 3-methoxy-2-methybenzyl methanesulfonate (53 mg, 

0.224 inmol) was added. The reaction mixture was stirred at 60°C for 1 h and then partitioned 

between EtOAc and water. The organic layer was separated, washed with brine, dried over 

Na2SO4, filtered, and concentrated under reduced pressure. The residue was subjected to silica 

flash chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 30 mg 

(21%).  

5-(4-Chloro-2-methyl-6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)

yl]carbonyl}phenyl)-N-(2-methoxybenzyl)-1,2-dimethyl-N-(4-{[2

(trimethylsilyl)ethoxy]methoxy}phenyl)-IH-pyrrole-3-carboxamide (P162) 

OSem O OSem 

HN N 

N O N 0 

0 -0 

N 7-N 0 N7-N 0 
N N 

C/ \ /\ 

P160 P162 

[05511 Preparation 162. 5-(4-Chloro-2-methyl-6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(lH)-yl]carbonyl}phenyl)-N-(2-methoxybenzyl)-1,2-dimethyl-N-(4-{[2

(trimethylsilvl)ethoxy]methoxyphenyl)-H-pyrrole-3-carboxamide (P162).  

A mixture of P160 (80 mg, 0.112 mnol), tert-BuOK (48 mg 0.448 mmol), and tert-BuOH (9 

mL) was stirred at 50°C for 30 min, then 2-methoxylbenzyl methanesulfonate (34 mg, 0.224 

mmol) was added. The reaction mixture was stirred at 60°C for I h and then partitioned between 

EtOAc and water. The organic layer was separated, washed with brine, dried over Na2SO4, 

filtered, and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0 - 00%) and DCM to afford 30 mg 

(21%).  

Methyl 2-bromo-4-fluorobenzoate (P163) 
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[0552] Preparation 163. Methyl 2-bromo-4-fluorobenzoate (P163).  

To a solution of P74 (2.2 g, 13.92 mmol) and ter-butyl nitrite (2.59g, 25.06 mnol) in 

acetonitrile (50ml) was added CuBr2 (5.69 g,25.06 mmol) at 0°C and the reaction mixturewas 

stirred at rt overnight. The reaction mixture was treated with water and extracted with EtOAc.  

The combined organic layers were dried over anhydrous sodium sulfate, filtered and the filtrate 

was evaporated under reduced pressure The residue was subjected to a silica gel flash 

chromatography eluting with a of DCM to afford (1.4 g, 47%) of the title compound. LCMS 

(ESI+) m/z 234 [M+H]. 'H NMR (400 MHz, CDC 3), : 7.87(t, J=6.8Hz, 1H), 7.74 (dJ= 5.4 

Hz, 1H), 7.39(t, J=8.8Hz, 1H), 3.85 (s, 3H).  

2-[4-({[4-(benzyloxy)phenyl]amino}carbonyl)-1,5-dimethyl-IH-pyrrol-2-yl]-4-fluorobenzoic 

acid (P165) 

H 0 H~ 0 
N N 

O 0 N O 
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F 0 F 0 

P15 P164 P165 
-- 0H 

[05531 Preparation 164. Ethyl 2-[4-({[4-(benzyloxy)phenyl]aminoIcarbonyl)-1,5

dimethyl-1H-pyrrol-2-yl]-4-fluorobenzoate(P164).  

A mixture of P15 (500 mg, 1.56 mmol), P163 (728 mg, 3.12 mmol), K3 PO4 (1.32 g, 6.24 

nmol), pivalic acid (47 mg, 0.38 mmol) in N,N-dimethylacetamide (30 mL) was stirred at 

135°C for 15 min, then PdCl2(PPh3) 2 (250 mg, 0.31 mmol) was added. The resulting mixture 

was stirred at 135°C for 30 min. Upon completion of the reaction mixture was diluted with 

water (50 mL) and EtOAc (50 mL). The organic layer was separated, washed with brine, dried 

over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 

subjected to silica flash chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM 

to afford 215 mg (31%) of the title compound.  
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[05541 Preparation 165. 2-[4-({[4-(Benzyloxy)phenyl]amino}carbonyl)-1,5-dimethyl

IH-pyrrol-2-yl]-4-fluorobenzoic acid (P165).  

A solution of P164 (215 mg, 0.45 mmol) and LiOH (109 mg, 4.5 nmol) in a mixture of THF 

(16 mL) and water (4 mL) was stirred at ambient temperature for 12 h. The volatiles were 

removed under reduced pressure, and water (20 mL) was added to the residue. The solution 

wasacidified with 6M HClto pH 1 and extracted with DCM (2xl0 mL), the combinedorganic 

layers were dried over Na2SO4 and evaporated to dryness under reduced pressure to afford 116 

mg (55%) of the title compound that was pure enough to be used further for the next step.  

N-[4-(Benzyloxy)phenvl]-5-(5-fluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihvdroisoquinolin-2(1H)-yl]carbonyl~phenyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide 

(P166) 

HN O HN ' 

N 0 N o 

F F / ,-N 0 
O H N 

P165 P166 

[0555] Preparation 166. N-[4-(benzvloxy)phenyl]-5-(5-fluoro-2-{[(3S)-3-(morpholin-4

ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyllphenyl)-1,2-dimethyl-IH-pyrrole-3

carboxamide (P166).  

A mixture of P165 (116 mg, 0.25 nmol), P43 (71 mg, 0.35 mmol), DIPEA (0.066 mL, 0.75 

mmol), and TBTU (97 mg, 0.35 mmol), and DMF (15 mL) was stirred at 60°C overnight. The 

reaction mixture was diluted with water (20 mL) and EtOAc (10 ml). The organic layer was 

separated, washed with brine, dried over Na2 SO 4 , filtered, and concentrated under reduced 

pressure. The residue was subjected to silica flash chromatography eluting with a mixture of 

EtOAc (0 - 100%) and DCM to afford 100 mg (59%) of the title compound.  

N-[4-(benzyloxy)phenyl]-5-(5-fluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-ylicarbonyl~phenyl)-N-(2-methoxybenzyl)-1,2-dimethyl-IH

pyrrole-3-carboxamide (P167) 
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[0556] Preparation 167. N-[4-(Benzyloxy)phenyl]-5-(5-fluoro-2-{[(3S)-3-(morpholin-4

ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyllphenyl)-N-(2-methoxybenzyl)-1,2

dimethyl-IH-pyrrole-3-carboxamide (P167).  

A mixture of P166 (35 mg, 0.052 mmol), tert-BuOK (23 mg 0.208 mmol), and tert-BuOH (9 

m) was stirred at 50°C for 30 min, then 2-methoxylbenzyl chloride (16 mg, 0.104 mmol) was 

added. The reaction mixture was stirred at 60°C for I h and then partitioned between EtOAc 

and water. The organic layer was separated, washed with brine, dried over Na2SO 4 filtered, 

and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 33 mg 

(81%).  

N-[4-(benzyloxy)phenyl]-5-(5-fluoro-2-{f[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyl~phenyl)-N-(3-methoxy-2-methylbenzyl)-1,2-dimethyl

1H-pyrrole-3-carboxanide (P168) 
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[05571 Preparation 168. N-[4-(benzyloxy)phenyl]-5-(5-fluoro-2-{[(3S)-3-(morpholin-4

ylmethyl)-3,4-dihvdroisoquinolin-2(lH)-yl]carbonyl}phenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide(P168).  

A mixture of P166 (100 mg, 0.149 mmol), tert-BuOK (67 mg, 0.576 mmol), and tert-BuOH 

(15 mL) was stirred at 50°C for 30 min, then 3-nethoxy-2-methylbenzyl methanesulfonate (69 

mg, 0.298 mmol) was added. The reaction mixture was stirred at 60°C for 1 h and then 

partitioned between EtOAc and water. The organic layer was separated, washed with brine, 

dried over Na2SO4. filtered, and concentrated under reduced pressure. The residue was 

subjected to silica flash chromatography eluting with a mixture of EtOAc (0 - 100%) and 

DCM to afford 33 mg (27 %) of the title compound.  

Examples of the Compound (I) 
[05581 Example 1: 3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyl}phenvl)-N-(4-chlorophenyl)-N-(2-cyanobenzyl)

5,6,7,8-tetrahydroindolizine-1-carboxamide (1) 
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A mixture of 3-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin

2(1H)-yl]carbonyl}phenyl)-N-(4-chlorophenyl)-5,6,7,8-tetrahydroindolizine--carboxamide 

(P6, 150 mg, 0.23 mmol), ter-BuOK (104 mg 0.9 mmol), and ert-BuOH (5 mL) was stirred 

at 50°C for 30 min, then 2-(bromomethyl)benzonitrile (91 mg, 0.46 mmol) was added. The 

reaction mixture was stirred at 60°C for 1 h and then partitioned between EtOAc and water.  

The organic layer was separated, washed with brine, dried over Na2 SO 4 , filtered, and 

concentrated under reduced pressure. The residue was subjected to silica flash chromatography 

eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 154 mg (87 %) of the title 

compound 1. 1H NMR (400 MHz, DMSO-d), 5: 7.93 - 7.35 (m, 8H), 7.31 - 6.85 (m, 8H), 

5.37 - 4.92 (m, 4H), 4.20 - 3.64 (m, 7H), 3.55 - 3.24 (m, 6H), 3.18 - 2.72 (m, 4H), 1.79 - 0.88 

(m, 4H). ESI LCMS [MH] : 758.  

[0559] Example 2. 3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihvdroisoquinolin-2(1H)-yl]carbonyl~phenyl)-N-(4-chlorophenyl)-N-(3-methoxy-2

methylbenzyl)-5,6,7,8-tetrahydroindolizine-1-carboxamide (2) 
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A mixture of 3-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-34-dihydroisoquinolin-2(IH)

yl]carbonyl}phenyl)-N-(4-chlorophenyl)-5,6,7,8-tetrahydroindolizine-1-carboxamide (P6, 

150 mg, 0.23 mmol), tert-BuOK (104 mg 0.9 mmol), and tert-BuOH (5 mL) was stirred at 

50°C for 30 min, then 3-methoxy-2-methylbenzvl methanesulfonate (107 mg, 0.46 mmol) was 

added. The reaction mixture was stirred at 60°C for I h and then partitioned between EtOAc 

and water. The organic layer was separated, washed with brine, dried over NaSO 4 , filtered, 

and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 60 mg (34 

%) of the title compound 2. 1 H NMR (400 MHz, DMSO-d), 6: 7.61 - 7.26 (m, 3H), 7.24 

6.93 (m, 8H), 6.89 - 6.73 (m, 2H), 6.71 - 6.51 (m, 2H), 5.43 - 4.98 (m, 2H), 4.98 - 4.65 (m, 

2H), 4.28 - 3.88 (m, 2H), 3.84 - 3.68 (m, 4H), 3.65 - 3.38 (m, 6H), 3.04 - 2.78 (m, 2H), 2.72 

- 2.57 (m, IH), 2.38 - 2.25 (m, 2H), 2.21 - 1.78 (m, 6H), 1.76 - 1.36 (m, 4H). ESI LCMS 

[MH]`: 777.  

[0560] Example 3. 3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(2-cyanobenzyl)-N-(4-hydroxyphenyl)

5,6,7,8-tetrahydroindolizine-1-carboxainide (3) 

228



WO 2023/129553 PCT/US2022/054091 

N NOH 

CI~- 0 HI~ 
N\N 

N N 
N N 0 N ' 0 

P11 3 
A solution of the compound P11 (180 mg, 0.22 nmol) in DCM (5 mL) was cooled to -78°C, 

and a solution of BBr3 (108 mg, 0.43 mmol) in THF (1 mL) was added over 5 min. The reaction 

mixture was stirred at to -78°C C for I h and then was diluted with saturated aq. solution of 

sodium bicarbonate NaHCO3. The organic layer was separated, washed with brine, dried over 

Na2SO4, filtered, and concentrated under reduced pressure. The residue was subjected to HPLC 

purification to afford 73 mg (46%) of the title compound 3. 'H NMR (400 MHz, DMSO-d), 

6: 9.60 - 9.26 (in, 1H), 7.83 - 7.25 (in, 7H), 7.21 - 6.79 (m, 5H), 6.74 - 6.32 (in, 4H), 5.39 

4.71 (m, 4H), 4.34 - 3.82 (in, 2H), 3.72 - 3.38 (in, 6H), 3.14 - 2.77 (m, 2H), 2.75 - 2.56 (m, 

1H), 2.41 - 2.25 (m, 2H), 2.20 - 1.82 (m, 2H), 1.80 - 1.33 (m, 6H). ESI LCMS [MH]: 740.  

[0561] Example 4. 3-(5-Chloro-2-{[(3S )-3-(morpholin-4-yhnethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonyl phenyl)-N-(4-hydroxyphenyl)-N-(3-methoxy-2

methylbenzyl)-5,6,7,8-tetrahydroindolizine-1-carboxamide (4) and N-(4-hydroxyphenyl)-N

(3-methoxy-2-methylbenzyl)-3-(2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin

2(1H)-yl]carbonyl}phenyl)-5,6,7,8-tetrahydroindolizine-1-carboxamide (5) 
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A stirred mixture of the compound P12 (200 mg), catalyst (10 mg of 5% Pd on charcoal), and 

methanol (2 mL) was hydrogenated under H2 atm for 2 h. The catalyst was filtered off, and the 

filtrate was evaporated to dryness. The residue was subjected to HPLC purification to afford 

40 mg (22%) of the compound 4 and 14 mg (8%) of the compound 5. Compound 4: IH NMR 

(400 MHz, DMSO-d), 6: 9.49 - 9.13 (in, 1H), 7.64 - 7.24 (m, 3H), 7.24 - 6.71 (in, 8H), 6.71 

- 6.47 (in, 2H), 6.47 - 6.24 (in, 2H), 5.32 - 4.52 (m, 4H), 4.28 - 3.89 (m, 2H), 3.86 - 3.68 (in, 

3H), 3.64 - 3.37 (m, 6H), 3.08 - 2.82 (m, 2H), 2.75 - 2.64 (m, IH), 2.39 - 2.23 (m, 2H), 2.23 

- 1.83 (m, 7H), 1.78 - 1.39 (m, 4H). ESI LCMS [MH]*: 759. Compound 5: 1H NMR (400 

MHz, DMSO-d), 6: 9.45 - 9.12 (in, 1 H), 7.55 - 7.32 (m, 3H), 7.32 - 6.71 (m, 9H), 6.70 - 6.45 

(in, 3H), 6.44 - 6.22 (m, 2H), 5.27 - 4.49 (m, 4H), 4.31 - 3.94 (m, 2H), 3.86 - 3.68 (m, 3H), 

3.68 - 3.37 (m, 6H), 3.07 - 2.86 (m, 2H), 2.79 - 2.56 (in, 1H), 2.37 - 2.23 (m, 2H), 2.15 - 1.36 

(in, 1OH). ESI LCMS [MH]*: 725.  

[0562] Example 5. 5-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonyl}phenyl)-N-(2-cyanobenzyl)-N-(4-hydroxyphenyl)-1,2

dimethyl-IH-pyrrole-3-carboxamide (6) 
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A solution of P19 (100 mg, 0.12 mmol) in DCM (5 mL) was cooled to -78°C, and a solution 

of BBr3 (62 mg, 0.25 nnol) in THF (1 mL) was added over 5 min. The reaction mixture was 

stirred at to -78°C C for 1 h and then was diluted with saturated aq. solution of sodium 

bicarbonate NaHCO3 . The organic layer was separated, washed with brine, dried over Na 2 SO4 , 

filtered, and concentrated under reduced pressure. The residue was subjected to HPLC 

purification to afford 60 mg (67%) of the title compound 6. 'H NMR (400 MHz, DMSO-di), 

6: 9.59 - 9.26 (m, IH), 7.93 - 7.65 (m, 2H), 7.62 - 7.06 (in, 8H), 7.04 - 6.68 (m, 3H), 6.63 

6.32 (m, 3H), 5.54 - 4.71 (m, 4H), 4.34 - 3.88 (m, 2H), 3.69 - 3.39 (m, 5H), 3.18 - 3.02 (s, 

2H), 2.98 - 2.65 (m, 2H), 2.43 - 2.25 (m, 3H), 2.25 - 1.66 (m, 5H). ESI LCMS [MH]*: 714.  

[05631 Example 6. 5-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonvl phenvl)-N-(4-hydroxyphenyl)-N-(3-methoxv-2

methylbenzyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide (7) and N-(4-hydroxyphenyl)-N-(3

methoxy-2-methylbenzyl)-1,2-dimethyl-5-(2-{[(3S)-3-(morpholin-4-vlmethyl)-3,4

dihvdroisoquinolin-2(1H)-yl]carbonylphenyl)-1H-pyrrole-3-carboxanide (8) 
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0 0 0 

0 OH OH 

N N -N\ 

CI 0 C0 0 O 

N ',0 N O N N 

P20 7 8 O 

A stirred mixture of the compound P20 (120 mg), catalyst (10 mg of 5% Pd on charcoal), and 

methanol (2 mL) was hydrogenated under H2 atn for 2 h. The catalyst was filtered off, and the 

filtrate was evaporated to dryness. The residue was subjected to HPLC purification to afford 

28 mg (28%) of the compound 7, and 18 mg (13%) of the compound 8. Compound 7: IH NMR 

(400 MHz, DMSO-d), 6: 9.48 - 9.09 (in, IH), 7.65 - 7.38 (in, 2H), 7.38 - 6.91 (in, 7H), 6.91 

- 6.73 (in, 2H), 6.69 - 6.43 (in, 2H), 6.41 - 6.26 (s, 2H), 5.46 - 4.54 (in, 4H), 4.31 - 3.85 (in, 

2H), 3.86 - 3.69 (i, 3H), 3.65 - 3.39 (i, 5H), 3.19 - 3.02 (s, 2H), 3.00 - 2.63 (in, 1H), 2.43 

2.23 (in, 3H), 2.22 - 1.71 (in, 9H). ESI LCMS [MH]*: 733. Compound 8: 1H NMR (400 MHz, 

DMSO-d 6),: 9.45 - 9.11 (in, 1H), 7.57 - 7.25 (m, 3H), 7.26 - 6.73 (in, 9H), 6.70 - 6.45 (in, 

2H), 6.39 - 6.20 (s, 2H), 5.47 - 4.43 (in, 4H), 4.32 - 3.89 (in, 2H), 3.85 - 3.66 (in, 3H), 3.65 

3.36 (in, 5H), 3.19 - 2.99 (s, 2H), 2.97 - 2.65 (in, 1H), 2.38 - 2.24 (i, 3H), 2.23 - 1.68 (in, 

9H). ESI LCMS [MH]*: 699.  

[0564] Example 7. (S)-N-(4-chlorophenyl)-5-(4-(difluoromethoxy)-5-fluoro-2-(3

(inorpholinomethyl)-1,2,3,4-tetrahvdroisoquinoline-2-carbonyl)phenyl)-N-(3-methoxv-2

methylbenzyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide (26) 

F F 

0 F CIF 

N F H -O N F 

P23

CI Py, DCE, 90 °C N O 
0 N0 

O CI O 

P28 26 
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To a solution of P23 (56 mg, 0.21 mmol) in dichloroethane (1.0 mL) was added a solution of 

pyridine (42 pL, 0.53 mmol) and P28 (crude, 0.179 mmol) in dichloroethane (2.0 mL) at rt.  

The mixture was stirred at 90°C for 8 h. The reaction was quenched with NaHCO 3 (q) and 

extracted with DCM. The organic layers were dried over MgSO4(), filtered and concentrated.  

The crude was purified by reverse phase chromatography (0-100 % ACN in H2O) to give 

compound 26 (23 mg, 23%) as a white powder. 'H NMR (400 MHz, CDCl 3 ), 6: 7.19-6.44 (in, 

15H), 5.62-5.00 (in, 3H), 4.95-4.67 (in, 1H), 4.26-3.98 (in, 1H), 3.84-3.78 (in, 3H), 3.68

3.50 (in, 4H), 3.32-3.11 (in, 3H), 2.76-2.03 (in, 14H); LCMS (ESI) n/z calcd for 

C4 4H44 ClF3N4 0 800.30; found, 801.4 [M + H]*; HPLC purity: 99.9 %, tR = 27.232 min.  

[0565] Example 8. (S)-N-(4-(benzyloxy)phenyl)-5-(4-(difluoromethoxy)-2-(3

(morpholinomethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide (31) 

I O F 
1 O F 

N F N F 

N O O 10 PrtH2  N 0 N 
N N 

BnO O HO O 
P34 31 

To a solution of P34 (24 mg, 0.028 mmol) in MeOH (4.0 mL) was added 10% Pd/C (28 mg) 

and the solution was degassed with H 2(,. After the mixture was stirred at rt for 30 min under 

hydrogen (1 atm), the solution was diluted with a solution of 20% MeOH in DCM and filtered 

through a pad of celite. The filtrate was concentrated under reduced pressure and purified by 

reversephase chromatography (0-100 % MeOH inH2 0 with 1% NH4HC03) to givecompound 

31 (13.3 ing. 62%) as a white solid. H NMR (400 MHz. DMSO-d6 ), 6: 9.39-9.22 (i, IH), 

7.54-7.25 (in, 2H), 7.25-7.04 (in, 6H), 7.03-6.85 (in, 3H), 6.80-6.48 (m, 1H), 6.28 (s, 2H), 

5.39-4.96 (in, 2H), 4.94-4.52 (in, 2H), 4.30-4.14 (in, IH), 4.03-3.89 (in, IH), 3.82-3.68 (in, 

3H), 3.62-3.47 (in, 4H), 3.30-3.27 (in, H), 3.07 (s, 2H), 2.96-2.64 (in, H), 2.60-2.53 (in, 

IH), 2.46-2.24 (in, 4H), 2.23 2.07 (in, 3H), 2.03-1.93 (in, 3H), 1.91-1.68 (in, 2H); LCMS 

(ESI) m/z calcd for C44H4 6F2 N40 764.34; found, 765.4 [M + H]*; HPLC purity: 98.9 %, tR 

20.23 min.  

[05661 Example 9. (S)-5-(5-Chloro-4-(difluoromethoxy)-2-(3-(morpholinonethyl)

1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(4-hydroxyphenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide (36) 
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O OBn O OH 

N 
N 

O N PdC H2 , O N 

I EtOH 
N r.t., 24 h 15 fN 

0 0 

F F CI P38 F F CI 36 

To a solution of P38 (40.0 mg, 0.0449 mmol) in ethanol (4.0 mL) was added Pd/C (4.0 mg, 

10% w/w) at rt. After the reaction solution was stirred at rt for 24 h under H2() atmosphere, the 

solution was filtered through a pad of celite and washed with methanol. The filtrate was 

concentrated under reduced pressure and the residue was purified by C18 flash column 

chromatography (0-100% methanol in H20) to give compound 36 (7.4 mg, 20% yield) as a 

white solid. 'H NMR (400 MHz, CDCl 3), 6: 7.22-6.34 (m, 14H), 5.50-5.33 (m, 1H). 5.12

4.76 (m, 4H), 4.26-3.93 (m, 2H), 3.82-3.78 (m, 3H), 3.67-3.66 (m, 3H), 3.53-3.50 (m, 1H), 

3.27 (s, 1H), 3.10 (s, 1H), 2.80-2.14 (m, 10H), 2.06-1.96 (m, 4H); LCMS (ESI) m/z calcd for 

C4 4H4 5ClF2N4 0 798.30; found, 799.4 [M + H]* ; HPLC purity: 97.8%, tR = 21.662 min.  

[05671 Example 10. (S)-5-(4-chloro-5-(difluoromethyl)-2-(3-(morpholinomethyl)-1,2,3,4

tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(4-chlorophenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide (39) 

F F F F 

CN H C1 

N.  N -O N 

O N C P23 0 N 
C O pyridine N O 0 dichloroethane N 

(N) 
90°C 

O 0CI 

P39 39 

To a solution of P39 (0.27 mmol) in dichloroethane (3.0 mL) was added P23 (85 mg, 0.32 

mmol, 1.2 eq) and pyridine (65 pL, 0.81 mmol, 3.0 eq). The reaction mixture was stirred at 

90°C for 16 h. The reaction mixture was treated with water and extracted with DCM. The 

organic layers were dried over MgSO4(s), filtered, and concentrated in vacuo to give a residue.  
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The residue was purified by flash column chromatography (0-2% MeOH in DCM containing 

1% NH40H(aq)) to give 39 (43.7 mg, 21%) as a brown gum. 'H NMR (400 MHz, CDC 3 ), 6: 

7.41 (d, J= 8.8 Hz, 2H), 7.16-6.71 (m, IIH), 6.53 (d, J= 8.8 Hz, 2H), 5.15-4.76 (m, 4H), 

4.23-4.19 (in, IH), 3.99-3.95 (in, IH), 3.83-3.79 (in, 5H), 3.70-3.55 (in, 4H), 3.28-3.26 (in, 

2H), 3.11 (s, 3H), 2.85-2.30 (in, 5H), 2.22-1.95 (in, 6H); LRMS (ESI) n/z 801.4 [M + H] 

HPLC purity: 97.7%, tR= 28.195 min.  

[05681 Example 11. (S)-5-(5-Chloro-4-(difluoromethoxy)-2-(3-(morpholinomethyl)

1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(4-cyanophenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide(40) 

F F N 

CI 0 
0 N N 

N / NH F 0 O 

F 0 
O N NC CI N 

0 pyridine N N 
120°C 

N) 

P36 40 0 

To a solution of P36 (0.35 mmol) in pyridine (2.0 mL) was added 4-(3-methoxy-2-methyl

phenyl)methylaiino]benzonitrile (97 mg, 0.39 mmol, 1.1 eq). The reaction mixture was stirred 

at 120°C for 2 days. The reaction mixture was treated with water and extracted with DCM. The 

organic layers were dried over MgSO4(s), filtered, and concentrated in vacuo to give a residue.  

The residue was purified by flash column chromatography (0-2% MeOH in DCM containing 

1% NH40H(aq)) and followed by reverse phase HPLC (10-90% acetonitrile in H 20) to give 40 

(3.2 mg, 1%) as a brown gum. 'H NMR (400 MHz, CDCl 3 ), 6: 7.25-6.67 (in, 15H), 5.13-4.79 

(in, 4H), 4.22 (in, 1H), 3.99 (in, 1H), 3.84-3.81 (in, 5H), 3.67-3.55 (in, 7H), 3.17 (s, 3H), 2.84

2.00 (in, 14H); LRMS (ESI) m/z 808.3 [M + H]*; HPLC purity: 99.3%, tR = 25.188 min.  

[05691 Example 12. (S)-5-(5-Chloro-4-(difluoromethoxy)-2-(3-(morpholinomethyl)

1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(4-cyanophenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide (43) 
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F F F F 

C1 C1 
/ N /N 

0 10% Pd/C, H2 

0 N 0 N 
- N EtOH, rt - N 

0 0 

BnO O HO O 
P40 43 

To a solution of P40 (65 mg, 0.074 mmol) in EtOH (4.0 mL) was added 10% Pd/C (74 mg) 

and the solution was degassed with H2(g). After the mixture was stirred at room temperature for 

6 h under hydrogen (1 atm), the solution was diluted with a solution of 20% MeOH in DCM 

and filtered through a pad of celite. The filtrate was concentrated under reduced pressure and 

purified by reverse phase chromatography (0-100 % ACN in H2O) to give compound 43 (5.4 

mg, 9%) as a white solid. 'H NMR (400 MHz, DMSO-d), 6: 7.63-7.28 (in, 2H), 7.25-6.88 

(in, 6H), 6.85-6.63 (m, 4H), 6.55-6.32 (in, 3H), 5.56-4.77 (in, 3H), 4.29-3.88 (in, IH), 3.84

3.78 (in, 3H), 3.75-3.61 (in, 3H), 3.58-3.47 (in, 2H), 3.27 (s, 1H), 3.08 (s, 2H), 2.83-2.45 (in, 

3H), 2.43-2.29 (in, 2H), 2.27-2.14 (in, 3H), 2.11-1.87 (in, 5H); LCMS (ESI) m/z called for 

C44H45ClF2N40 782.30; found, 783.4 [M + H] ; HPLC purity: 98.6 %, R =21.193 min.  

[05701 Example 13. (S)-N-(4-cyanophenyl)-5-(4-(difluoromethoxy)-5-fluoro-2-(3

(morpholinomethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide(44) 

O 

F F F 
F F F 

N HN -\ O 
N N 

CN 

0 NC 0 

P28 44 

To a solution of P28 (0.36 mmol) in pyridine (2.0 mL) was added 4-[(3-methoxy-2-methyl

phenyl)methylamino]benzonitrile (100 ing, 0.40 nol, 1.1 eq). The reaction mixture was 

stirred at 120°C for 2 days. The reaction mixture was treated with water and extracted by DCM.  

The organic layers were dried over MgSO4(,s, filtered, and concentrated in vacuo to give a 
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residue. The residue was purified by flash column chromatography (0-2% MeOH in DCM 

containing I% NH40Hgy) and followed by reverse phase HPLC (10-90% acetonitrile in H20) 

to give 44 (5.5 mg, 4%) as a brown gum. 1 H NMR (400 MHz, CDCl3 ), 5: 7.28-6.62 (in, 15H), 

5.15-4.80 (in, 4H), 4.24-4.22 (in, 1H), 4.01-3.97 (in 1H), 3.84-3.81 (in, 3H), 3.70-3.55 (in, 

4H), 3.25-3.17 (in, 3H), 2.81-2.00 (in, 14H); LRMS (ESI) m/z 792.4 [M + H] ; HPLC purity: 

98.8%, tR = 23.896 min.  

[05711 Example 14. (S)-5-(5-Chloro-2-(3-(morpholinomethyl)-1,2,3,4

tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(IH-indazol-5-yl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide(70) 

THIS H 

N-N N-N 

0 TFA .- 0 
N N 

CN O CH 2CI2  N 0 N 

N ~0- N/ 

CI P53 CI 70 

To a solution of P53 (100 mg, 0.119 mmol) in DCM (1.0 mL) was added TFA (0.20 ml). The 

reaction was stirred at rt for 2 h. The mixture was concentrated to remove solvent. The crude 

waspurifiedby preparative thin layer chromatography (5% MeOH in DCM) to give compound 

70 (29 mg, 37%). 'H NMR (400 MHz, CDCl 3),5: 7.89-7.84 (in, IH), 7.42-7.28 (in, 2H), 7.22

6.90 (in, 8H), 6.81-6.67 (in, 4H), 5.47 (br s, 1H), 5.25-4.68 (in, 3H), 4.21-4.08 (in, 1H), 3.92

3.60 (in, 7H), 3.53-3.45 (in, 1H), 3.30-3.20 (in, 1H), 3.05 (br s, 2H), 2.78-2.72 (in, 1H), 2.66

2.50 (in, 2H), 2.40-2.32 (in, 1H), 2.24 (br in, 2H), 2.07-2.05 (in, 3H), 1.98-1.82 (m, lH), 1.67 

(br s, 3H);LCMS (ESI) m/z 757.4 [M + H] t .; HPLC purity: 95.1 %, tR = 19.5 min.  

[0572] Example 15. (S)-5-(5-Chloro-2-(3-(morpholinomethyl)-1,2,3,4

tetrahydroisoquinoline-2-carbonyl)phenyl)-N-(2-cyanobenzyl)-N-(lH-indazol-5-yl)-1,2

dimethyl-IH-pyrrole-3-carboxamide (68) 
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TH H 
N..N N-.N 

N N 

N NC N 
\ N 

CI P55 CI 68 

To a solution of P55 (40 mg, 0.049 mmol) in DCM (1.0 mL) was added TFA (0.10 ml). The 

reaction was stirred at rt for I h. The mixture was concentrated to remove solvent. The crude 

was purified by preparative thin layer chromatography (5% MeOH in DCM) to give compound 

68 (16 ing, 44%). 1 HNMR (400 MHz, CDClI), 6:7.92-7.87 (in, 1H), 7.71-7.63 (in, H), 7.51

7.49 (in, 2H), 7.41-7.01 (in, 9H), 6.95-6.92 (in, 1H), 6.82-6.77 (in, 2H), 5.45-5.27 (in, 2H), 

5.13-4.95 (in, 2H), 4.21-4.10 (in, 1H), 3.94-3.87 (in, iH). 3.65 (br in. 5H), 3.50-3.48 (in. H), 

3.25 (br s, 2H), 3.09 (br s, 2H), 2.75-2.53 (in, 3H), 2.42-2.37 (in, IH), 2.29 (s, 3H), 2.21-1.84 

(in, 1H), 1.28-1.24 (in, H); LCMS (ESI) m/z 738.4 [M + H] .; HPLC purity: 93.8 %, tR 

17.896 min.  

[0573] Example 16. (S)-5-(5-Chloro-2-(3-(morpholinomethyl)-1,2,3,4

tetrahydroisoquinoline-2-carbonyl)phenyl)-,V-(1H-indazol-5-yl)-N-(2-methoxybenzyl)-1,2

dimethyl-IH-pyrrole-3-carboxanide (69) 

THP~ N 

C/ TH N CON NH 

N -TOAN 

H 

N N /DOM N O 

N 0 N 

CI CI 
P57 69 

To a solution of P57 (265 mg, 0.32 mmol) in DCM (4.0 mL) was added TFA (2.0 mL). The 

reaction was stirred at rt for overnight and concentrated. The residue was purified by C18 

reverse phase column chromatography (0-100% MeOH in water) to give compound 69 (31 

mg, 13% yield) as a white solid. 'H NMR (400 MHz, CDCIs), 6: 7.87-7.83 (in, 1H), 7.45-7.28 

(in, 3H), 7.24-7.04 (in, 5H), 7.01-6.82 (m, 4H), 6.75-6.70 (in, 2H), 5.56-4.99 (in. 4H). 4.23
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4.09 (in, IH), 3.92-3.87 (in, 1H), 3.65-3.42 (m, 9H), 3.30-3.18 (in, 2H), 3.04-2.46 (in, 5H), 

2.43-2.06 (m, 5H), 1.99-1.83 (in, 2H). LCMS (ESI) m/z cald for C43H4 3CN6 04 742.30; 

found, 743.3 [M + H]. HPLC purity: 93.5%, IR = 18.577 min.  

[0574] Example 17. 5-(5-chloro-4-cyano-2-[(3R)-3-(morpholinomethyl)-3,4-dihydro

2(1IH)-isoquinolinyl]carbonylphenyl)-N 3 -(4-hydroxyphenyl)-N 3-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide (9) 

0 0 

N N 

/C 0 -- O\ OH 

N ON \/ sem H 2SO4/MeOH/THF N N 

N N 

CI P61 CI 

A stirred mixture of P61, H2 SO4 (0.1 mL), and methanol/THF (2 mL, 1:1) was stirred at 

ambient temperature for 2 h. Soduim carbonate 20% water solution was added (pH 7), product 

was extracted with DCM twice. Combined organic layers were washed with brine, dried over 

anh. sodium sulfate, and concentrated on a rotary evaporator under reduced pressure. The 

residue was subjected to a silica gel flash chromatography eluting with a mixture of MeOH (0 

- 2%) and DCM to afford 17 mg (25 %) of the title compound. 'H NMR (400 MHz, DMSO

d). 5: 9.32 - 9.24 (in, IH), 8.01 - 7.81 (in, 1H), 7.74 - 7.58 (in, 1H), 7.24 - 6.24 (in, 1OH), 

5.63 - 5.25 (in. IH). 5.12 - 4.54 (m, 4H), 4.28 - 3.83 (m, 2H), 3.83 - 3.65 (in, 3H), 3.65 - 3.36 

(in, 6H), 3.13 (s, 2H), 3.00 - 2.62 (in, 1H), 2.44 - 2.25 (in, 5H), 2.25 - 1.61 (in, 7H). LCMS 

(ESI+) m/z 759 [M+H]*.  

[0575] Example 18. 5-(5-Chloro-4-inethoxy-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonyl}pheny)-N-(4-hydroxyphenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide (11) 
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0 0 

N0 
OH 

N Ne\ 
0 0 

CI6 - C -0 

O N O0O N 0 

P67 11 

A stirred mixture of P67, catalyst (5 mg of 5% Pd on charcoal), and methanol (2 mL) was 

hydrogenated under H-2 atmosphere for 2 h. The catalyst was filtered off, and the filtrate was 

evaporated to dryness. The residue was subjected to HPLC purification to afford 15 mg (21%).  

H NMR (400 MHz, DMSO-d),5:9.53 - 9.11 (in, IH), 7.51 - 5.98 (in, 12H), 5.45 - 4.44 (in, 

4H), 4.33 - 3.67 (in, 12H), 3.57 (s, 6H), 3.16 - 2.64 (in, 3H), 2.38 - 1.73 (in, 9H). LCMS 

(ESI-+) m/z 764[M+H]*.  

[0576] Example 19. 5-(5-Fluoro-4-methoxy-2-{[(3S)-3-(morpholin-4-ylimethyl)-3,4

dihvdroisoquinolin-2(1H)-yl]carbonyl~phenyl)-N-(4-hydroxyphenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethvl-IH-pyrrole-3-carboxamide (21).  
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00 
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N C)O N O H 
N N 

0 

F - F 0 

N/ N 
0 N 0 N -N O 

P72 21 

A stirred mixture of P72, catalyst (5 mg of 5% Pd on charcoal), and methanol (2 mL) was 

hydrogenated under H?2atmosphere for 2 h. The catalyst was filtered off, and the filtrate was 

evaporated to dryness. The residue was subjected to HPLC purification to afford 18 mg (64%) 

of compound 21. 'H NMR (400 MHz, DMSO-d),6:9.48 - 9.14 (m., H), 7.30 - 6.71 (m, 9H), 

6.71 - 6.44 (m, 2H), 6.31 (s, 2H), 5.42 - 4.46 (m, 4H), 4.32 - 3.68 (m, 10H), 3.66 - 3.36 (m, 

6H), 3.18 - 2.67 (m, 4H), 2.48 - 2.27 (m, 3H), 2.22- 1.72 (m, 6H). MS (ESI+) m/z 747[M+H]*.  

[0577] Example20.N-(4-chlorophenyl)-5-(4-cyano-5-methoxy-2-{[(3S)-3-(morpholin-4

ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyllphenyl)-N-(2-methoxybenzyl)-1,2

dimethyl-IH-pyrrole-3-carboxanide (56), 5-(4-(aminocarbonyl)-5-methoxy-2-{[(3S)-3

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(4

chlorophenyl)-N-(2-methoxybenzyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide(63).  

HN COCI 

N N 'N N 

- 0 m N O + '' \/O 
N\ N N 0 N N 

NN NH2  O 

P81 56 63 
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A mixture of P81 (100 mg, 0.157 mmol), tert-BuOK (88 mg, 0.8 mmol), and tert-BuOH (25 

mL) was stirred at 50°C for 30 min, then 2-methoxylbenzyl methanesulfonate (60 mg, 0.314 

mmol) was added. The reaction mixture was stirred at 60°C for 1 h and then partitioned between 

EtOAc and water. The organic layer was separated, washed with brine, dried over Na2SO4, 

filtered, and concentrated under reduced pressure. The residue was subjected to HPLC 

purification to afford 16.0 mg (12 %) of compound 56 and 6 mg (4%) of compound 63.  

Compound 56: 1H NMR (400 MHz, DMSO-d), 6: 7.86 - 7.59 (in, IH), 7.34 - 6.67 (in, 15H), 

5.12 - 4.65 (in, 4H), 4.28 - 3.85 (in, 5H), 3.76 - 3.36 (in, 8H), 3.19 (s, 2H), 2.95 - 2.63 (in, 

1H), 2.42 - 2.25 (in, 2H), 2.20 - 1.75 (in, 6H). LCMS (ESI+) m/z 759 [M+H] . Compound 63: 

LCMS (ESI+) m/z 777 [M+H].  

[0578] Example 21. 5-(5-Chloro-4-fluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihvdroisoquinolin-2(1H)-yl]carbonyl~pheny)-N-(4-hydroxyphenvl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide (27).  

0 0 

N ON OH 
N N 

0 /0 
ci 0 - , ci 0 

/0 / 
NN 

F N 0 F N 0 

P87 27 

A stirred mixture of P87, H2 SO4 (0.15 mL), and methanol/THF (2 mL, 1:1) was stirred at 

ambient temperature for 1 h. Volatiles were removed under reduced pressure, and the residue 

was stirred with 20 % aqueous solution of Na2 CO3 for 5 min. The product was extracted with 

DCM (2x10 mL). Combined organic layers were washed with brine, dried over Na2SO4, and 

concentrated on rotary evaporator under reduced pressure. The residue was subjected to HPLC 

purification to afford 40 mg (40%) of the title compound. 'H NMR (400 MHz, DMSO-d), 6: 

9.52 - 9.15 (in, IH), 7.65 - 7.24 (in, 2H), 7.24 - 6.42 (in, 8H), 6.34 (s, 2H), 5.46 - 4.60 (in, 
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4H), 4.33 - 3.96 (m, 2H), 3.92 - 3.67 (in, 3H), 3.65 -3.39 (in, 6H), 3.17 - 2.62 (m, 3H), 2.42 

- 2.23 (in, 4H), 2.18 - 1.81 (in, 9H). LCMS (ESI+) m/z 752 [M+H]+.  

[0579] Example 22. 5-(4-Cyano-5-methoxy-2-{[(3S)-3-(iorpholin-4-vnethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonyl}pheny)-N-(4-hydroxyphenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide (58).  

0 0 

- 0 
N' 

NN OH 
N 

-O O 

S0 

/ ~ N'O N" N NO 

NO 

P92 58 

A stirred mixture of P92, catalyst (5 mg of 5% Pd on charcoal), and methanol (10 mL) was 

hydrogenated under H 2 atmosphere for 2 h. The catalyst was filtered off, and the filtrate was 

evaporated to dryness. The residue was subjected to HPLC purification to afford 29 mg (25%) 

of compound 58. 'H NMR (400 MHz, DMSO-d), 6: 9.52 - 9.15 (m, 1H), 7.87 - 7.46 (in, 1H), 

7.29 - 6.72 (m, 9H), 6.72 - 6.43 (m, 2H), 6.43 - 6.27 (in, 2H), 5.25 (s, IH), 5.07 - 4.57 (in, 

4H), 4.37 - 3.99 (in, 2H), 3.92 (s, 3H), 3.83 - 3.69 (in, 3H), 3.62 - 3.40 (in, 6H), 3.18 (s, 2H), 

3.01 - 2.57 (n, 2H), 2.45 - 2.22 (n, 3H), 2.20 - 1.82 (n, 6H). LCMS (ESI+) mz 754[M+H]*.  

[05801 Example 23. 5-(5-nitro-2-[(3R)-3-(morpholinomethyl)-3,4-dihydro-2(H)

isoquinolinyl]carbonylphenyl)-N-(IH-indazol-5-yl)-N 3'-(3-inethoxy-2-methylbenzyl)-1,2

dimethyl-1H-pyrrole-3-carboxanide (65).  

243



WO 2023/129553 PCT/US2022/054091 

0 0 

N N N N N NH 
N N 

0 2N 0 0 2 N 0 O 

N N N N 
0 0 

P97 65 

A stirred mixture of the crude compound P97 (180 mg) and TFA (0.4 mL) in DCM (3 mL) 

was stirred at ambient temperature for 3 h. Water solution (20% NaHCO 3) was added (pH 7), 

product was extracted with DCM (2x6 ml). Combined organic layers were washed with brine, 

dried over Na 2SO4, and concentrated under reduced pressure. The residue was purified by 

HPLC to afford 40 mg of compound 65. LCMS (ESI+) m/z 768 [M+H] . 1H NMR (400 MHz, 

DMSO-d), : 13.18 - 12.76 (in, 1H), 8.38 - 8.08 (m, 1H), 8.00 - 7.80 (m, 3H), 7.66 - 6.45 (in., 11H), 

5.55 - 4.68 (m, 4H), 4.40 - 3.85 (m, 2H), 3.84 - 3.66 (m, 3H), 3.64 - 3.37 (m, 6H), 3.08 (s, 2H), 2.81 

- 2.56 (m, 1H), 2.43 - 2.16 (in, 3H), 2.09 - 1.71 (m., 8H).  

[05811 Example 24. 5-(5-Nitro-2-[(3R)-3-(morpholinomethyl)-3,4-dihydro-2(IH)

isoquinolinyl]carbonylphenyl)-N 3 -(IH-indazol-5-yl)-N 3 -(2-cyanobenzyl)-1,2-dimethyl-1H

pyrrole-3-carboxamide (71).  

N-- N 

N N N N N NH 

0 0 
0 2N O 0 2N 

N NN 0 

P101 71 
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A stirred mixture of the crude compound P10 (100 mg) and TFA (0,48 mL) in DCM (2 mL) 

was stirred at ambient temperature for 3 h. Water solution of NaHCO 3 (20%) was added (up to 

pH 7), product was extracted with DCM. Combined organic layers were washed with brine, 

dried over Na2 SO4, and concentrated under reduced pressure. The residue was purified by 

HPLC to afford 56 mg (64%) of compound 71. LCMS (ESI+) m/z 749 [M+HH]. 'H NMR (400 

MHz, DMSO-ds), 6: 9.48 - 9.09 (in, IH), 7.65 - 7.38 (in, 2H), 7.38 - 6.91 (in, 7H), 6.91 - 6.73 

(m, 2H), 6.69 - 6.43 (in, 2H), 6.41 - 6.26 (s, 2H), 5.46 - 4.54 (in, 4H), 4.31 - 3.85 (in, 2H), 

3.86 - 3.69 (in, 3H), 3.65 - 3.39 (in, 5H), 3.19 - 3.02 (s, 2H), 3.00 - 2.63 (in, 1H), 2.43 - 2.23 

(in, 3H), 2.22 - 1.71 (in, 9H).  

[0582] Example 25. 5-(5-Cyano-2-{[(3S)-3-(morpholin-4-vlmethyl)-3,4

dihydroisoquinolin-2(1H)-yl]carbonylpheny)-N-(4-hydroxyphenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide (55).  

0 0 

N N 

0N-- eO N 0 OH 
0 N \ sem 0 N 

H2SO4/MeOH/THFN 

NC NC 
P105 55 

A stirred mixture of P105 H2SO 4 (1.2 mL), and methanol/THF (20 mL, 1:1) was stirred at 

ambient temperature for 2 h. Soduim carbonate 20% water solution was added (pH 7), product 

was extracted with DCM (2x 200 ml). Combined organic layers were washed with brine, dried 

over anh. sodium sulfate, and concentrated under reduced pressure. The residue was subjected 

to a silica gel flash chromatography eluting with a mixture of MeOH (0 - 2%) and DCM to 

afford 80 mg (86 %) of the title compound. 1 H NMR (400 MHz, DMSO-d 6), 5: 9.51 - 9.10 (in, 

IH), 8.10 - 7.33 (in, 3H), 7.33 - 6.65 (in, IOH), 6.64 - 6.29 (in, 3H), 5.60 - 4.50 (in, 4H), 4.36 

- 3.85 (in, 2H), 3.80 - 3.40 (in. 8H), 3.10 (s, 2H), 3.00 - 2.61 (in, 1H), 2.45 - 2.21 (in, 3H), 

2.23 - 1.74 (in, 6H). LCMS (ESI+) m/z 724 [M+H]*.  

[05831 Example 26. N-(4-Hydroxyphenyl)-N-(3-methoxy-2-methylbenzyl)-1,2-diinethyl

5-(5-(methylsulfonyl)-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)

yl]carbonyllphenyl)-IH-pyrrole-3-carboxamide (49).  
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0 0 

N N) 

0 0 OH 
N O N O/sem N N 

N H 2SO4/MeOH/HF / N 

O -S O - I 
-s \\- s 

O P109 O 49 

A stirred mixture of P109, H2 S04 (1.5 mL), and methanol/THF (2 mL, 1:1) was stirred at 

ambient temperature for 2 h. Soduim carbonate 20% water solution was added (pH 7), product 

was extracted with DCM two times. Combined organic layers were washed with brine, dried 

over anh. sodium sulfate, and concentrated on a rotary evaporator under reduced pressure. The 

residue was subjected to a silica gel flash chromatography eluting with a mixture of MeOH (0 

-- 2%) and DCM to afford 130 mg (95 %) of the title compound. 'H NMR (400 MHz, DMSO

d6), 6: 9.48 - 9.14 (in, 1H), 8.11 - 7.85 (in, 1H), 7.82 - 7.43 (in, 2H), 7.29 - 6.24 (m, 12H), 

5.58 - 4.58 (m, 4H), 4.33 - 3.90 (m, 2H), 3.87 - 3.67 (in, 3H), 3.67 - 3.48 (in, 8H), 3.12 (s, 

2H), 3.02 - 2.66 (in, 1H), 2.43 - 2.27 (in, 4H), 2.26 - 1.74 (m, 8H). LCMS (ESI+) m/z 777 

[M+H]*.  

[0584] Example 27. N-1H-indazol-6-yl-N-(3-methoxy-2-methylbenzyl)-1,2-dimethyl-5

(2-{[(3S)-3-(morpholin-4-vlmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyl}-5

nitrophenvi)-IH-pyrrole-3-carboxamide (67).  

O O\O N N 
N O NNO 0 0 0 0 

N N 

02N 0 2N 
P116 67 

A stirred mixture of P116 (230 mg, 0.27 mmol) and TFA (I mL) in DCM (2 mL) was stirred 

at ambient temperature for 3 h. NaHCO3 20% water solution was added (pH 7), product was 

extracted with DCM. Combined organic layers were washed with brine, dried over Na2SO4, 
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and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0-> 20%) and DCM to afford 23 mg (11%) 

of the title compound. LCMS (ESI+) m/z 768[M+H]*. 'H NMR (400 MHz, DMSO-d), 5: 

13.01 - 12.60 (in, 1H), 8.37 - 8.07 (in, IH), 8.01 - 7.78 (in, 2H), 7.72 - 6.35 (in, 12H), 5.53 

4.70 (in, 4H), 4.30 - 3.82 (in, 2H), 3.84 - 3.68 (in, 3H), 3.67 - 3.36 (in, 6H), 3.07 (s, 2H), 2.95 

- 2.62 (m, 1H), 2.43 - 2.16 (in, 3H), 2.08 - 1.64 (in, 8H).  

[05851 Example 28. N-IH-indazol-6-yl-N-(2-methoxybenzyl)-1,2-dimethyl-5-(2-{[(3S)

3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lH)-yl]carbonyl}-5-nitrophenyl)-lH

pyrrole-3-carboxamide (72).  

N NN 
S N 0  N/ NH 

N N 
0 0 0 0 

NN O N 
_ o 0 -N/ 0 

N N 

02N P120 / 0 2N 

A stirred mixture of the crude P120 (350 mg, 0.4 nnol) and TFA (1mL) in DCM (2 mL) was 

stirred at ambient temperature for 3 h. NaHCO 3 20% water solution was added (pH 7), product 

was extracted with DCM. Combined organic layers were washed with brine, dried over 

Na 2 SO4 , and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM to afford 6.6 mg (3%) 

of the title compound. LCMS (ESI+) m/z 754[M+H]*.  

[0586] Example 29. N-IH-indazol-6-yl-N-(2-cyanobenzyl)-1,2-dimethyl-5-(2-{[(3S)-3

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lIH)-yl]carbonyl}-5-nitrophenyl)-1H

pyrrole-3-carboxamide (66).  
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\ \N \\ H 
N N 

O N ON N 
N 0 D0 N N0 0 

~ N N 
-N O 7 /N O 

N N 

O2N P / O2 N 66 

A stirred mixture of the crude P124 (350 ing, 0.4 mmol) and TFA (1 mL) in DCM (2 mL) was 

stirred at ambient temperature for 3 h. NaHCO 3 20% water solution was added (pH 7), product 

was extracted with DCM. Combined organic layers were washed with brine, dried over 

Na 2SO4, and concentrated on rotary evaporator under reduced pressure. The residue was 

subjected to silica flash chromatography eluting with a mixture of EtOAc (0 - 20%) and DCM 

to afford 69 mg (23%) of the title compound. LCMS (ESI+) m/z 749[M+H]*. 'H NMR (400 

MHz, DMSO-d 6), 6: 13.11 - 12.82 (in, H), 8.37 - 8.08 (m, H), 8.07 - 7.84 (in, 2H), 7.83 

7.33 (in, 6H), 7.28 - 6.42 (in, 7H), 5.67 - 4.74 (in, 4H), 4.33 - 3.80 (in, 2H), 3.74 - 3.46 (in, 

6H), 3.08 (s, 2H), 2.98 - 2.58 (m, IH), 2.39 - 2.22 (m, 2H), 2.21 - 1.66 (m, 6H).  

[0587] Example 30. 5-(5-Chloro-4-fluoro-2-{[(3,S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(lH)-yl]carbonyl~pheny)-N-(4-cyanophenyl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-IH-pyrrole-3-carboxamide(73).  

CN 
CN 

0 0 

0 NH O NO 

O N 

N N N N 

P127 73 

F CI F CI 

A mixture of P127 (90 mg, 0.14 mmol), ert-BuOK (64 mg 0.58 mmol), and tert-BuOH (5 mL) 

was stirred at 50°C for 30 min, then 3-methoxy-2-methylbenzyl methanesulfonate (66 mg, 0.29 

mmol) was added. The reaction mixture was stirred at 60°C for I h and then partitioned between 
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EtOAc and water. The organic layer was separated, washed with brine, dried over anh. sodium 

sulfate, filtered, and concentrated under reduced pressure. The residue was subjected to a silica 

gel flash chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 20 

mg (20 %) of the title compound. H NMR (400 MHz, DMSO-d), 6: 7.82 - 7.33 (in, 5H), 7.27 

- 6.52 (in, 9H), 5.91 - 5.48 (m, 1H), 5.33 - 4.74 (m, 4H), 4.35 - 3.92 (in, 2H), 3.86 - 3.67 (in, 

3H), 3.67 - 3.40 (in, 4H), 3.16 - 2.81 (in, 2H), 2.69 (s, 3H), 2.42 - 2.14 (m, 3H), 2.09 - 1.76 

(m, 7H). LCMS (ESI) m/z calcd for C 44H43C1FN5 04 760.32; found, 760.6 [M + H]+.  

[05881 Example31.N-(4-chlorophenyl)-5-(4-cyano-5-methoxy-2-{[(3S)-3-(morpholin-4

yhnethyl)-3,4-dihydroisoquinolin-2(H)-yl]carbonyl}phenvl)-N-(3-methoxy-2

methylbenzyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide(60).  

/\ 
0 

Ha -P 

N N CI N C CIXN 

0 0 

N   N N N   N N 
O 

P131 60 

A mixture of P131 (95 mg, 0.149 mmol), tert-BuOK (67 mg 0.57 mmol), and tert-BuOH (9 

mL) was stirred at 50°C for 30 min, then 3-methoxy-2-methylbenzyl methanesulfonate (69 mg, 

0.29 mmol) was added. The reaction mixture was stirred at 60°C for 1 h and then partitioned 

between EtOAc and water. The organic layer was separated, washed with brine, dried over 

Na2SO 4, filtered, and concentrated under reduced pressure. The residue was subjected to silica 

flash chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 79 mg 

(68%). 'H NMR (400 MHz, DMSO-d), 6: 7.84 - 7.53 (in, 1H), 7.26 - 6.75 (in, 11H), 6.72 

6.51 (in, 2H), 5.86 - 5.26 (in, 1H), 5.14 - 4.69 (in, 4H), 3.94 (s, 5H), 3.84 - 3.69 (m, 3H), 3.67 

- 3.37 (m, 6H), 3.19 (s, 2H), 3.04 - 2.58 (in, 2H), 2.44 - 2.22 (in, 3H), 2.23 - 1.68 (in, 6H).  

LCMS (ESI+) m/z 773 [M+H].  
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[05891 Example 32. N-(4-Chlorophenyl)-N-(2-cyanobenzyl)-5-(4-cyano-5-methoxy-2

{[(3S)-3-(morpholin-4-ylmethyl)-3.4-dihydroisoquinolin-2(IH)-yl]carbonl}phenyl)-1,2

dimethyl-1H-pyrrole-3-carboxamide(59).  

N / 

N N CI N N CI \N 
0 0 

0 0 

N N 7NNNN 
0 OO 

NN 

P131 59 

A mixture of P131 (190 mg, 0.298 mmol), tert-BuOK (134 mg 1.14 mmol) and tert-BuOH 

(18 mL) was stirred at 50°C for 30 min, then 2-(bromomethyl)benzonitrile (117 mg, 0.598 

mmol) was added. The reaction mixture was stirred at 60°C for I h and then partitioned between 

EtOAc and water. The organic layer was separated, washed with brine, dried over Na2SO4, 

filtered, and concentrated under reduced pressure. The residue was subjected to silica flash 

chromatography eluting with a mixture of EtOAc (0 - 100%) and DCM to afford 63 mg (28 

%). 'H NMR (400 MHz. DMSO-d), 6: 7.98 - 7.34 (in, 4H), 7.29 - 6.69 (in, 1OH), 5.44 - 4.69 

(in, 4H), 4.40 - 3.84 (in, 6H), 3.76 - 3.39 (in, 6H), 3.19 (s, 2H), 2.99 - 2.65 (in, 1H), 2.46 

2.26 (in, 3H), 2.24 - 1.81 (m, 5H). LCMS (ESI+) m/z 754 [M+H]*.  

[0590] Example 33. 5-(5-Cyano-2-[3-(morpholinomethyl)-3,4-dihydro-2(IH)

isoquinolinvl]carbonylphenyl)-N 3 -(4-hydroxyphenyl)-N'3 -(3-nethoxy-2-methylbenzyl)-1,2

dimethyl-1H-pyrrole-3-carboxamide (57).  
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P138 57 
A stirred mixture of the P139 (50 mg) and H2 SO4 (0.1 mL) in methanol/THF (2 mL, 1:1) was 

stirred at ambient temperature for 1 h. NaHCO3 20% water solution was added (pH 7), product 

was extracted with DCM (2x6 ml). Combined organic layers were washed with brine, dried 

over Na2SO4, and concentrated under reduced pressure. The residue was subjected to silica 

flash chromatography eluting with a mixture of MeOH (0 - 2%) and DCM to afford 20 (50%) 

mg of compound 57. LCMS (ESI+) m/z 724 [M+H]-. IH NMR (400 MHz, DMSO-dr), 6: 9.52 

9.12 (m, 1H), 8.05 - 7.30 (m, 3H), 7.30 - 6.41 (m, 9H), 6.41 - 6.24 (m, 3H), 5.33 - 4.55 (m, 4H), 4.36 

-3.87 (m, 2H), 3.87 - 3.66 (m, 3H), 3.66 - 3.38 (m, 6H), 3.10 (s, 2H), 3.02 - 2.61 (m, 1H), 2.45 - 2.12 

(m, 3H), 2.09 - 1.78 (m, 8H).  

[05911 Example34.5-(5-(Aminocarbonyl)-2-[3-(morpholinomethyl)-3,4-dihydro-2(IH)

isoquinolinyl]carbonylphenyl)-N3 -(4-lhdroxyphenyl)-N-(3-methoxy-2-methylbenzyl)-1,2

dimethyl-1H-pyrrole-3-carboxamide(64).  

-0 ~-0 

N \ON OH 

N/ N / 
'IN Si-'I 

0 00 
0 0 

H2N N/ H2N O N 

N O N O 

P139 64 

A stirred mixture of the compound P139 (70 mg) and H2 S0 4 (0.1ImL) in methanol/THF (2 
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mL, 1:1) was stirred at ambient temperature for 1 h. NaHCO3 20% water solution was added 

(pH 7), product was extracted with DCM (2x6 mL). Combined organic layers were washed 

with brine, dried over Na 2 SO4 , and concentrated under reduced pressure. The residue was 

subjected to silica flash chromatography eluting with a mixture of MeOH (0 - 2%) and DCM 

to afford 40 mg (67%) of compound 64. LCMS (ESI+) m/z 742 [M+H]+. 1H NMR (400 MHz, 

DMSO-d 6). : 9.45 - 9.14 (m, 1H), 8.17 - 7.34 (m, 6H), 7.26 - 6.74 (m, 7H), 6.73 - 6.40 (m, 2H), 6.31 

(s, 2H), 5.55 - 4.53 (m, 4H), 4.33 - 3.89 (1, 2H), 3.87 - 3.68 (in, 3H), 3.68 - 3.36 (m, 4H), 3.09 (s, 

2H), 3.05 -2.65 (m, IH), 2.47- 2.21 (m, 4H), 2.20 - 1.72 (m, 9H).  

[0592] Example 35. 5-[5-Chloro.-2-[(3S)-3-(morpholinomethyl)-3,4-dihydro-IH

isoquinoline-2-carbonyljphenyl]-N-(4-cyanophenyl)-N-[(3-methoxy-2-methyl

phenyl)methyl]-1,2-dimethyl-pyrrole-3-carboxamide (33).  

CN 
0 

0 N 

N 0 NH 

N O CN 

0 t-BuOK/t-BuOH, 600 C N-0 

N N 

\ / 

P142 C1 33 

A mixture of P142 (170 mg, 0.28 mnol). tert-BuOK (125 mg, 1.1 mol), and tert-BuOH (5 

mL) was stirred at 50°C for 30 min, then 3-methoxy-2-methylbenzyl methanesulfonate (128 

mg, 0.56 mmol) was added. The reaction mixture was stirred at 60°C for 1 h and then 

partitioned between EtOAc and water. The organic layer was separated, washed with brine, 

dried over anh. sodium sulfate, filtered, and was concentrated under reduced pressure. The 

residue was subjected to a silica gel flash chromatography eluting with a mixture of EtOAc (0 

-> 100%) and DCM to afford 17 mg (10 %) of the title compound. H NMR (400 MHz, DMSO

6), : 7.83 - 6.47 (in, 15H), 5.87 - 5.52 (in. 1H), 5.41 - 4.68 (in, 5H), 4.31 - 3.91 (in, 2H), 

3.87 - 3.69 (in, 3H), 3.69 - 3.40 (in, 6H), 3.19 - 2.62 (m, 3H), 2.41 - 2.21 (in, 2H), 2.21 - 1.71 

(in, 7H). LCMS (ESI) m/z calcd for C 44 H4 4 ClN 5 04 742.32; found, 742.3 [M + H]*.  

Example 36. N-(2-cyanobenzyl)-N-(4-hydroxyphenyl)-1,2-dimethyl-5-(2-{[(3S)-3

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)-yl]carbonyl}-5-nitrophenyl)-1H

pyrrole-3-carboxamide (62).  
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0 

N N) 

0 00 OH 
NO N \ O 0sem N O N 

H 2S0 4/MeOH/THF 

N N 
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02N P146 02N 62 

A stirred mixture of P146, H2SO4 (1.4 mL), and methanol/THF (20 mL, 1:1) was stirred at 

ambient temperature for 2 h. Soduim carbonate 20% water solution was added (pH 7), product 

was extracted with DCM (2x 200 ml). Combined organic layers were washed with brine, dried 

over anh. sodium sulfate, and concentrated on a rotary evaporator under reduced pressure. The 

residue was subjected to a silica gel flash chromatography eluting with a mixture of MeOH (0 

- 2%) and DCM to afford 64 mg (63%) of the title compound. 'H NMR (400 MHz, DMSO

d6), 5: 9.61 - 9.28 (in, H), 8.48 - 7.91 (in, 2H), 7.86 - 7.29 (in, 6H), 7.29 - 6.81 (in, 5H), 6.62 

- 6.28 (in, 3H), 5.37 - 4.77 (in, 4H), 4.31 - 3.88 (in, 2H), 3.74 - 3.34 (in, 7H), 3.13 (s, 2H), 

2.96 - 2.63 (in, 1H), 2.43 - 2.17 (in, 3H), 2.17 - 1.72 (in, 4H). LCMS (ESI+) m/z 725 [M+H]t .  

Example 37. N-(4-hydroxyphenl)-N-(3-methoxy-2-methylbenzvl)-1,2-dimethyl-5-(2-{[(3S)

3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lH)-yl]carbonyl}-5-nitrophenyl)-IH

pyrrole-3-carboxamide (61).  

A stirred mixture of P147, H2SO4 (1.4 mL), and methanol/THF (20 mL, 1:1) was stirred at 

ambient temperature for 2 h. Soduim carbonate 20% water solution was added (pH 7), product 

was extracted with DCM (2x 200 ml). Combined organic layers were washed with brine, dried 

over anh. sodium sulfate, and concentrated under reduced pressure. The residue was subjected 

to a silica gel flash chromatography eluting with a mixture of MeOH (0 - 2%) and DCM to 

afford 96 mg (54%) of the title compound. t H NMR (400 MHz, DMSO), 6: 9.52 - 9.09 (in, 

1H), 8.38 - 7.40 (in, Hz, lH), 7.25 - 6.73 (in, 16H), 6.67 - 6.46 (in, 5H), 6.33 (s, 5H), 5.54 

4.59 (in, 9H), 4.33-4.10 (in, 4H), 3.96 (s, 3H), 3.77 (s, 3H), 3.67-3.49 (in, 7H), 3.13 (s, 3H), 

2.96 - 2.63 (m, 1H), 2.43 - 2.17 (m, 3H), 2.17 - 1.72 (in, 4H). LCMS (ESI+) m/z 744 [M+H]+.  

Example 38. 5-(5-(acetylamino)-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin

2(lH)-yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-N-(3-methoxy-2-metlhlbenzyl)-1,2

dimethyl-1H-pyrrole-3-carboxamide (48).  
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0 0 

N N 

N 0 0 0 Sem N O N OH 

N N 

NH P149 O NH 48 

A stirred mixture of P149, H2S04 (1.7 mL), and methanol/THF (20 mL, 1:1) was stirred at 

ambient temperature for 2 h. Soduim carbonate 20% water solution was added (pH 7), product 

was extracted with DCM (2x 200 ml). Combined organic layers were washed with brine, dried 

over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was 

subjected to a silica gel flash chromatography eluting with a mixture of MeOH (0 - 2%) and 

DCM to afford 15 mg (12%) of the title compound. 1 H NMR (400 MHz, DMSO-6), 6: 10.09 

(s, IH), 9.44 - 9.06 (in, 1H), 7.66 - 7.31 (in, 2H), 7.25 - 6.44 (in, 12H), 6.39 - 6.14 (in, 2H), 

5.42 - 4.52 (in, 4H), 4.34 - 3.94 (m, 2H), 3.76 (d, J= 22.8 Hz, 3H), 3.70 - 3.38 (m, 6H), 3.08 

(s, 2H), 2.96 - 2.64 (in, 1H), 2.40 - 2.23 (m, 2H), 2.22 - 1.71 (m, 11H). LCMS (ESI-) m/z 

756 [M+H]*.  

Example 39. 5-(4,5-Difluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin

2(1H)-yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-N-(3-methoxy-2-methylbenzyl)-1,2

dimethyl-1H-pyrrole-3-carboxamide (51).  

0 0 

O~0 OH 

N N 
0 0 

F 0 F 0 

F N 0 F N 0 

P153 51 
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A stirred mixture of P153, catalyst (5 mg of 5% Pd on charcoal), and methanol (2 mL) was 

hydrogenated under H2 atmosphere for 2 h. The catalyst was filtered off, and the filtrate was 

evaporated to dryness. The residue was subjected to HPLC purification to afford 25 mg (40%) 

of the title compound. 'H NMR (400 MHz, Chloroforn-d), 6: 9.48 - 9.16 (m, 1H), 7.61 - 7.24 

(m, 2H), 7.24 - 6.72 (m, 7H), 6.71 - 6.44 (m, 3H), 6.41 - 6.21 (m, 2H), 5.45 - 4.60 (m, 4H), 

4.32 - 3.95 (m, 2H), 3.91 - 3.70 (m, 3H), 3.68 - 3.42 (m, 8H), 3.08 (s, 2H), 2.96 - 2.65 (m, 

IH), 2.45 - 2.22 (m, 3H), 2.22 - 1.75 (m, 6H). LCMS (ESI+) m/z 735 [M+H].  

Example 40. N-(2-cyanobenzyl)-5-(4,5-difluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(IH)-yl]carbonvllphenvl)-N-(4-hydroxyphenyl)-1,2-dimethyl-1H

pyrole-3-carboxaiide (53).  

N N 

N 0N 
O H 

N N 
0 0 

F 0 F 0 

F N O F N O 

/ P154 53 

A stirred mixture of P154, catalyst (5 mg of 5% Pd on charcoal), and methanol (2 mL) was 

hydrogenated under H2 atmosphere for 2 h. The catalyst was filtered off, and the filtrate was 

evaporated to dryness. The residue was subjected to HPLC purification to afford 62 mg (70%) 

of the title compound. 'H NMR (400 MHz, Chloroform-d), 5: 9.58 - 9.27 (, 1H), 7.97 - 7.26 

(m, 7H), 7.22 - 6.66 (m, 6H), 6.62 - 6.31 (m, 3H), 5.50 - 4.69 (m, 4H), 4.35 - 3.94 (m, 2H), 

3.73 - 3.42 (m, 6H), 3.09 (s, 2H), 2.84 - 2.57 (m, 1H), 2.41 - 2.26 (m, 2H), 2.20 - 1.75 (m, 

5H). LCMS (ESI-) m/z 716 [M+H]*.  

Example 41. N-(4-Chlorophenyl)-5-(4-cyano-5-methoxy-2-{[(3S)-3-(.morpholin-4-ylnethvl)

3.4-dihydroisoquinolin-2(IH)-yl]carbonylphenyl)-N-(3-methoxy-2-imethylbenzyl)-1,2

dimethyl-IH-pyrrole-3-carboxamide (50).  
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O O 

OSem OH 

N N 

-N 0 N O 

0 - 0 
N -N 0 N-N 0 

N N 
CI CI 

P161 50 

A stirred mixture of P161, H2SO4 (0.03 mL). and methanol/THF (10 nL, 1:1) was stirred at 

ambient temperature for 2 h. Soduim carbonate 20% water solution was added (pH 7), product 

was extracted with DCM (2x 10 ml). Combined organic layers were washed with brine, dried 

over anhydrous sodium sulfate, and concentrated on a rotary evaporator under reduced 

pressure. The residue was subjected to a silica gel flash chromatography eluting with a mixture 

of MeOH (0 - 2%) and DCM to afford 4 mg (16%) of the title compound. LCMS (ESI+) m/z 

748[M+H]*.  

Example 42. 5-(4-chloro-2-methyl-6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4

dihydroisoquinolin-2(1IH)-yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-N-(2-methoxybenzyl)

1,2-dimethyl-1H-pyrrole-3-carboxamide(74).  

N N 
0 ~- OSem 0 ~ OH 

N O N O 

O O N -N ONN -N 
-:-- 0 - 0 -

/N N 0N 

CI CI 

P162 74 

A stirred mixture of P162, H2SO4 (0.03 mL), and methanol/THF (10 mL, 1:1) was stirred at 

ambient temperature for 2 h. Soduim carbonate 20% water solution was added (pH 7), product 
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was extracted with DCM (2x 10 ml). Combined organic layers were washed with brine, dried 

over anh. sodium sulfate, and concentrated under reduced pressure. The residue was subjected 

to a silica gel flash chromatography eluting with a mixture of MeOH (0 - 2%) and DCM to 

afford 12 mg (8 %) of the title compound. LCMS (ESI+) m/z 734 [M+H]*.  

Example 43. 5-(5-Fluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(IH)

yl]carbonyllphenyl)-N-(4-hydroxyphenyl)-N-(2-methoxybenzyl)-1,2-dimethyl-IH-pyrrole-3

carboxamide (54).  

0 0 O OH 

N N 

N 0 N O 

-N O F ,-N 0 
N N 

P167 54 

A stirred mixture of P167, catalyst (5 mg of 5% Pd on charcoal), and methanol (2 mL) was 

hydrogenated under H 2 atmosphere for 2 h. The catalyst was filtered off, and the filtrate was 

evaporated to dryness. The residue was subjected to HPLC purification to afford 3 mg (18%) 

of compound 54. LCMS (ESI+) m/z 703 [M+H].  

Example 44. 5-(5-Fluoro-2-{[(3S)-3-(morpholin-4-ylmetll)-3,4-dihydroisoquinolin-2(IH)

yl]carbonyllphenyl)-N-(4-hydroxyphenyl)-N-(3-methoxy-2-methylbenzvl)-1,2-dimethyl-H

pyrrole-3-carboxanide (52).  
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0OOH 

N" N"" 

N O N 0 

- 0 0 

F ,-N 0 F \/ ,-N 0 
\ / N N 

P168 52 

A stirred mixture of P168, catalyst (5 mg of 5% Pd on charcoal), and methanol (2 mL) was 

hydrogenated under H2 atmosphere for 2 h. The catalyst was filtered off, and the filtrate was 

evaporated to dryness. The residue was subjected to HPLC purification to afford 13 mg (44%).  

LCMS (ESI+) m/z 717 [M+H]*. 'H NMR (400 MHz, Chloroform-c), 6: 9.50 - 9.16 (in, 1H), 

7.59 - 6.71 (in, 10H), 6.71 - 6.43 (in. 3H), 6.40 - 6.20 (in, 2H), 5.47 - 4.46 (in, 4H), 4.28 

3.91 (in, 2H), 3.86 - 3.69 (in, 3H), 3.69 - 3.39 (in, 6H), 3.11 (s, 2H), 2.97 - 2.64 (in, IH), 2.45 

- 2.22 (m, 3H), 2.18 - 1.72 (in, 8H).  

[05931 Using procedures described above (directly or slightly modified) and different 

substrates were obtained other examples of the Compound (I) presented in the Table 3. In the 

Table 3 presented analytical data for the obtained compounds as well.  

Table 3. Examples of the compound of Formula (I) 

[MH]* [MH] 
Comp.# Structure Calc. Found 

Cl 

N CI 

1 ('^'NN 758.266 758 

oN 00 

N 
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Comp # trutur :IHI- [MHI
Comp# SrucureCaic. Found 

N Kl 
2 Z0 -777.297 777 

K'N NN 

N 0

00 

NN 

N0 

N OH 

N 

NN 

N 
0 

CaN 0 ' 

N OHt 

O O 
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Comp # trutur :IHI- [MHI
Comp# SrucureCaic. Found 

1: N 0OH 

6 -/714.285 714 

0 N- \ 

N 

N 0
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-NN 
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N N 0

N NO 
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N 
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Comp # trucureINMHI- [MHI
Comp# SrucureCaic. Found 

"0 F 

N C 
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oJ 
N

00 

00 
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N 0 OH 
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00 
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(N N N 
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F 
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CI 
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N 
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Comp # trucureIMIHI- [MHI
Comp# SrucureCaic. Found 

N 

F 

OH 

14 N I742.341 742 

NY- N 

0 

N N 
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N

0

F 
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Comp # trucureIMIHI- [MHI
Comp# SrucureCaic. Found 

N 

F 

N CI 
18 /0 760.307 760 

NN 

0 0

N 

I1F "F 
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N 0 OH 
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Comp # trucureIMIHI- [MHI
Comp# SrucureCaic. Found 

N 

"F 
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F 
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Comp.# StrctureIMHI- [MHI
Comp# SrucureCaic. Found 

F 
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CI 
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Comp # trucureIMIHI- [MHI
Comp# SrucureCaic. Found 
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Comp # trucureIMIHI- [MHI
Comp# SrucureCaic. Found 
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Comp. # Structure ic.H] Found 
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Comp# SrucureCaic. Found 
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Comp. # Structure ic.H] Found 
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[MH] [MH]* 
Comp.# Structure CaIc. Found 
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Biological Assays 

Primary PPI inhibition assays 

[0594] Example A. BCL-2 TR-FRET Assay (BPS Bioscience,#50222) 

The following assay concentrations and times were used: 3 ng of BCL-2, 5 pL of 1:100 anti

His Tb-labeled donor, 5 pL of 1:100 Dye-labeled acceptor, 5 pL of 1:40 BCL-2 Peptide 

Ligand, and 2 pL of 200x test compound, with 60 min incubation time (final concentration of 

DMSO 0.5%). The results of the assay were read using a plate reader with the following 

parameters: TR FRET, 340ex/620 and 665em; 60 psec Delay; and 500 psec integration.  

[05951 Example B. BCL-xL TR-FRET Assay (BPS Bioscience, #50223) 

The following assay concentrations and times were used: 10.5 ng of BCL-xL, 5 L of 1:120 

anti-His Tb-labeled donor, 5 pL of 1:120 Dye-labeled acceptor, 5 pL of 1:96 BCL-xL Peptide 

Ligand, 2 pL of 200x test compound, with 60 min incubation time (final concentration of 

DMSO 0.5%). The results of the assay were read using a plate reader with the following 

parameters: TR FRET, 340ex/620 and 665em; 60 isec Delay; and 500 psec integration.  

[05961 Example C. BCL-2[GIO1V] TR-FRET Assay 

The following assay concentrations and times were used: 0.22 ng/pl of BCL-2 (SinoBiological, 

#10195-H8E1), 5 pL of 1:100 anti-His Tb-labeled donor, 5 PL of 1:100 Dye-labeled 

acceptor, 5 pL of 1:40 BCL-2 Peptide Ligand (BPS Bioscience, #50223), and 2 pL of 200x 

test compound, with 60 min incubation time (final concentration of DMSO 0.5%). The results 

of the assay were read using a plate readerwith the following parameters: TR FRET, 340ex/620 

and 665em; 60 psec Delay; and 500 psec integration.  
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[05971 Instrumentation: CLARIOstar Plus (BMG LABTECH); Biomek FX for liquid 

handling (Beckman Coulter).  

[0598] Table A assigns a code for potency for BCL-2 TR-FRET Assay: A, B, C, or D.  

According to the code, A represents an ICso value <5 nM; B represents IC5o > 5 nM and S 10 

nM; C represents IC50 >10 nM and < 50 nM D represents ICso> 50 nM.  

[0599] Table A assigns a code for potency for BCL-xL TR-FRET Assay: A, B, or C.  

According to the code, A represents ICso value < 2,000 nM; B represents IC5 o values >2,000 

nM and <5,000 nM; C represents ICso values >5,000 nM.  

[06001 Table A assigns a code for potency for BCL-2[GIOV] TR-FRET Assay: A, B, or 

C. According to the code, A represents an IC5 0 value 100 nM; B represents ICso > 100 nM 

and < 1,000 nM; C represents IC50 >1,000 nM.  

[0601] Table A. Primary PPI inhibition 

Compound BCL2 IC50, nM BCLxL IC50, nM BCL2[GIV] IC50, nM 

1 D C C 
2 C C C 
3 A C A 
4 A C B 
6 A A A 

7 A B A 
9 A B B 
11 C B B 

12 D B 
16 B B C 
21 C B B 

24 D B 
26 D B 

27 C B 

29 C 
31 B B C 
32 D B 
33 D B 
36 B B B 
39 D B 
40 D B 
43 A B B 
44 D B 
48 B B B 
49 A B A 
50 D B 
51 C B B 
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Compound BCL2 IC50. nM BCLxL IC50. nM BCL2[G1OIV] IC50, nM 

52 A B A 

53 C B 
54 B A A 
55 B A 

56 D B 

57 B B 

58 D B 

59 D B 

60 D B 

61 A C 

62 A C 

63 C 
64 A C 
65 C C C 
66 D C 
67 D C 
68 C C C 
69 C C 
70 B C C 
73 D B 

Cell Viability Assays (Cell lines HEK293, RS4-11, MOLT-4) 

[0602] Example D. Cell Viability Assays (Cell lines HEK293 ,RS4-11, MOLT-4) 

Cells were seeded at a density of 4000 cells per well in the 384-well clear bottom plate (Greiner 

Cat #781090) to the 45 pL total volume of either DMEM (PanEco, Cat# C420, for HEK293) 

or RPMI (PanEco, Cat# C330. for other cell lines) with 10% FBS (HyClone Cat #SV30160.03).  

Prior to adding compounds, the HEK293 cells were allowed to adhere overnight at 37C and 

5% CO2. The 500x compounds solutions in DMSO (Sigma Cat #D2650) were dispersed into a 

384-well compound plate (Diamond Well Plate, Axigen, Cat#P-384-120SQ-C-S) including 

only DMSO control. The 1 L aliquots of the 500x compounds from the compound plate were 

added to 49 iL of culture medium in the Dilution plate (Diamond Well Plate, Axigen, Cat#P

384-120SQ-C-S), mixed and then the 5 pL aliquts of the lOx compound solutions were 

transferred to cells followed by centrifugation at 100 g for 1 min. Final DMSO concentration 

was 0.2%. After 3 days of incubation the 10 pL aliquots of CellTiter-Glo (Promega, 

CAT#G7572) were added to the cells, plate was centrifuged at 100 g for 1 min and the 

luminescence was measured on the CLARIOstar Plus (BMG LABTECH) instrument.  

279



WO 2023/129553 PCT/US2022/054091 

[06031 Cell lines: HEK293, MOLT-4 (ATCC, CRL-1582). RS4-11 (ATCC, CRL-1873).  

[06041 Instrumentation: CLARIOstar Plus (BMG LABTECH); Biomek FX for liquid 

handling (Beckman Coulter).  

[0605] Table B assigns a code for potency for RS4-11 Assay: A, B, or C. According to the 

code, A represents an CC50 value <0.1 M; B represents CC50>0.1 pM and <0.2 pM; C 

represents CC50>0.2 pM.  

[06061 Table B assigns a code for potency for HEK293 Assay: A, B, or C. According to 

the code, A represents an CCso value <10 pM; B represents CC5 o >10 pM and 25 pM; C 

represents CC5 o >25 pM.  

[0607] Table B assigns a code for potency for MOLT-4 Assay: A, B, or C. According to 

the code, A represents an CC50 value <5 pM; B represents CC50>5 pM and 10 pM; C 

represents CC50>10 pM.  

[06081 Table B. Cellular models efficacy and cytotoxicity 

Compound RS4-11 CC50, gM HEK293 CC50, gM MOLT-4 CC50, gM 

3 B B A 
4 A B A 
6 B B B 
7 A B B 

9 C B A 
11 B C A 
12 C C A 
16 C C A 
21 B C A 
24 C C C 
26 C C A 
27 B C A 
29 B C C 
31 C C A 
32 C C A 
36 C C B 
39 C C A 
43 C C A 
49 A C B 
51 B C A 
52 A C A 
53 B C B 
54 B C A 
55 B C A 
56 C A A 
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Compound RS4-11 CC50, M HEK293 CC50, .M MOLT-4 CC50, .M 

57 A C A 
58 C C A 
61 A C A 
62 A C A 
63 B B A 
64 A C C 
65 C B A 
68 C C C 
69 C C C 
70 C C A 
73 C B C 

Caspase-3/7 activation 

[06091 Example E. Caspase-3/7 activation 

[0610] Assay Principle: The Caspase-Glo 3/7 Assay is homogeneous, luminescent assay 

that measures caspase-3 and -7 activities. The assay provides a luminogenic caspase-3/7 

substrate, which contains the tetrapeptide sequence DEVD, in a reagent optimized for caspase 

activity.  

[06111 Assay Procedure: Incubate RS4-ll (ATCC, CRL-1873) cells in the 384-well 

white plate (Coming, #3570) with varying concentrations of test compounds for 3.5 h in a 

humidified incubator at 37°C and 5 % CO 2 for 30 min at rt. Add 15 pL of the Caspase-Glo 

(Promega , #8212) reagent to each well and to incubate the plate for 30 min at rt. Read on the 

CLARIOstar Plus (BMG LABTECH) instrument.  

[0612] Instrumentation: CLARIOstar Plus (BMG LABTECH); Biomek FX for liquid 

handling (Beckman Coulter).  

[06131 Table C assigns a code for potency for Cas-3/7 Assay: A, B, or C. According to the 

code, A represents an EC5 o value < 0.2 pM; B represents EC 5 o >0.2 pM and < 0.5 pM; C 

represents EC 50 >0.5 pM.  

[06141 Table C. Caspase-3/7 activation.  

Compound # Cas-3/7 EC50, pM 

1 C 
2 C 
3 B 
4 A 
6 B 
7 A 
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9 C 
11 A 
12 C 
16 B 

21 A 
24 C 
26 C 
27 B 

29 C 
31 C 
32 C 
36 C 
39 C 
43 C 
51 B 

52 B 

53 B 

54 C 
55 B 

56 C 
57 A 
58 C 
61 B 

62 A 
63 C 
64 C 
65 C 
68 C 
69 C 
70 C 
73 C 

Equivalents 

[0615] Those skilled in the art will recognize, or be able to ascertain, using no more than 

routine experimentation, numerous equivalents to the specific embodiments described 

specifically herein. Such equivalents are intended to be encompassed in the scope of the 

following claims.  
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What is claimed is: 

I. A compound of Formula (I): 

R' 

Rla R3 
R 2  I R) 

|/ 
N --~~ 

0 R5 

N 

(R6) < 

(I), 

or a pharmaceutically acceptable salt, stereoisomer, solvate. or tautomer thereof, 

wherein: 

R' is selected from halogen, -OH, -CN, and -CONH 2; 

R" is H; 

or R' and R", together with the atom to which they are attached, come together to 

form a 3- to 10-membered heteroaryl ring further comprising 1, 2, or 3 heteroatoms selected 

from N, 0, and S; 

R2 and R3 are each independently selected from C1 -C 6 alkyl; 

or R2 and R3, together with the atom to which they are attached, come together to 

form a 3- to 10-membered heterocyclyl ring further comprising 1, 2, or 3 heteroatoms 

selected from N, 0, and S; 

each R4 is independently selected from halogen, -OH, -CN, -NO 2, -COOH, -CH2CN, 

CH2N(R 8) 2, C1-C6 alkyl, C1-C 6 alkoxy, C1-C 6 halogenalkyl, C1-C 6 halogenalkoxy, -O-(C2-C6 

alkenyl), -O-(C2-C 6 alkynyl), C 2-C6 alkenyl, C 2-C 6 alkynyl, -OH, -OP(O)(OH) 2, -OC(O)(C1

C6 alkyl), -C(O)(C1-C 6 alkyl), -OC(O)O(CI-C 6 alkyl), -NH2, -NH(C1-C 6 alkyl), -N(C1-C6 

alkyl)2, -NHC(O)(C 1-C 6 alkyl), -C(O)NH 2, -C(O)NH(C1-C 6 alkyl), -S(O) 2(C1-C 6 alkyl), 

S(O)NH(C 1-C 6 alkyl), and S(O)N(C1-C 6 alkyl)2 ; 

R7 8 NA , 7N-R L 
7 N'R7  n OR 

R' is selected from m , , and ' R; 

each R6 is independently selected from halogen, -OH, -CN, -COOH, -CH2 CN, 

CH2N(R) 2, C 1-C 6 alkyl, C1-C6 alkoxy, C1-C 6 halogenalkyl, C1 -C6 halogenalkoxy, -O-(C2 -C6 ) 
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alkenyl, -O-(C2 -C 6) alkynyl, C2 -C 6 alkenyl, C2 -C 6 alkynyl, -OH, -OP(O)(OH)2, -OC(O)(C-C6 ) 

alkyl, -C(O)(CI-C6) alkyl, -OC(O)O(C 1-C) alkyl, -NH2, -NH(C 1-C 6 alkyl), -N(CI-C 6 alkyl)2, 

NHC(O)(C1-C 6) alkyl, -C(O)NH(C 1-C) alkyl, -S(O) 2 (C 1-C) alkyl, -S(O)NH(CI-C 6) alkyl, and 

S(O)N(Ci-C 6 alkyl)2; 

each R7 is independently selected from H, C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, aryl; 

wherein alkyl or aryl is optionally substituted with one or more substituents 

independently selected from halogen, -OH, -CN, -COOH, -CH2 CN, -CH2 N(R')2 , Cl-C6 alkyl, 

C1-C 6 alkoxy, C1 -C6 halogenalkyl, C1 -C halogenalkoxy, -O-(C2 -C 6) alkenyl, -O-(C2 -C6 ) 

alkynyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, -OH, -OP(O)(OH)2 , -OC(O)(C1 -C6 ) alkyl, -C(O)(C1

C6)alkyl, -OC(O)O(C 1-C) alkyl, -NH2, -NH(C-C alkyl), -N(C-C alkyl)2, -NHC(O)(C1-C6 ) 

alkyl, -C(O)NH(C1-C 6) alkyl, -S(O) 2 (CI-C 6) alkyl, -S(O)NH(CI-C 6) alkyl, and S(O)N(C-C 

alkyl)2; 

or two RI together with the nitrogen atom to which they are bound and any intervening 

atoms, form a heterocycle optionally substituted with one or more substituents independently 

selected from halogen, -OH, -CN, -COOH, -CH 2CN, -CH2 N(R) 2 . C1-C6 alkyl, C1 -C6 alkoxy, 

C 1-C 6 halogenalkyl, Ci-C6 halogenalkoxy, -O-(C2 -C 6) alkenyl, -O-(C2 -C 6) alkynyl, C2 -C6 

alkenyl, C2 -C 6 alkynyl, -OH, -OP(O)(OH)2 , -OC(O)(C 1 -C) alkyl, -C(O)(C 1 -C) alkyl, 

OC(O)O(C 1-C) alkyl, -NH 2, -NH(C 1-C 6 alkyl), -N(CI-C 6 alkyl)2, -NHC(O)(Ci-C 6) alkyl, 

C(O)NH(C 1-C 6) alkyl, -S(O) 2 (C1-C) alkyl, -S(O)NH(C 1 -C6) alkyl, and S(O)N(C-C 6 alkyl)2; 

R' is selected from H, C1-6 alkyl, C3-8cycloalkyl, aryl, Ci- halogenalkyl; 

R9 is selected from CI-6 alkyl, C2 -6 alkenyl, C2 6 alkynyl, -(CH2 )1-60R, C3 -s cycloalkyl, 

aryl, or heterocyclyl, wherein said alkyl, cycloalkyl, aryl or heterocyclyl are optionally 

substituted with one or more substituents independently selected from halogen, -OH, -CN, 

COOH, -CH 2CN, C1-C 6 alkyl, C1 -C 6 alkoxy, C1 -C 6 halogenalkyl, CI-C6 halogenalkoxy, -0

(C2-C) alkenyl, -O-(C2-C) alkynyl. C2-C6 alkenyl, C2-C6 alkynyl, -OH, -OP(O)(OH) 2, 

OC(O)(Ci-C6 ) alkyl, -C(O)(C1-C6) alkyl, -OC(O)O(CI-C6) alkyl, -NH2, -NH(C1 -C6 

alkyl), -N(CI-C6 alkyl)2, -NHC(O)(Ci-C6) alkyl, -C(O)NH(C1 -C6 ) alkyl, -S(O)2 (C1-C6 ) alkyl, 

-S(O)NH(C 1-C) alkyl, and S(O)N(C-C6 alkyl)2; 

wherein, 

x is an integer selected from 0, 1, 2, 3; 

y is an integer selected from 0, 1, 2. 3; 

in is an integer selected from 0, 1, and 2; 

each n is an integer independently selected from 1, 2, 3; 
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ar vIis cyclic, aromatic hydrocarbon groups that have 1 to 3 aromatic rings; 

heterocycle is saturated or partially unsaturated 3-10 membered monocyclic, 7-12 

membered bicyclic (fused, bridged, or spiro rings), or 11-14 membered tricyclic ring system 

(fused, bridged, or spiro rings) having one or more heteroatoms selected from 0, N, S, P, Se, 

and B.  

2. The compound of claim 1, wherein the compound has a structure of Formula (I'): 

RR 3 

R4R 4 Rla R3 

R2 NI 

I / 

O O "--R5 
N 

(R6) < 

(I'), 

or a pharmaceutically acceptable salt, stereoisomer, solvate, or tautomer thereof.  

3. The compound of claim 1, wherein the compound has a structure of Formula (II): 

R1 

Rla R3 

R2 N 
4)R 

|/~R 
N -- \ 

0 N 0 
7 N 

R6\ / 

\/ (II), 

or a pharmaceutically acceptable salt, stereoisomer, solvate, or tautomer thereof.  

4. The compound of claim 1, wherein the compound has a structure of Formula (II'): 
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R1 

Rla R3 

/\ R4) 

N 

( eO o N N 0 

(R6) Y 

\/ (II'), 

or a pharmaceutically acceptable salt, stereoisomer, solvate, or tautomer thereof.  

5. The compound of claim 1, wherein the compound has a structure of Fornula (II-A): 

R1 

/R-(R4 

N 
o N 0 

0 N 

(R6) 

\/ (II-A), 

or a pharmaceutically acceptable salt, stereoisomer, solvate, or tautomer thereof.  

6. The compound of claim 1, wherein the compound has a structure of Formula (II'): 

R/ 

RN (R4), 

N 
0 O N 0 

O N 

(R') 

\/ (II-B), 

or a pharmaceutically acceptable salt, stereoisomer, solvate, or tautomer thereof.  
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7. The compound of claim 1, wherein the compound is of Formula (II-A-A), Formula 

(11-A-B), or Formula (II-A-C): 

RI 

IN /f.(R4), 

N 
0 N 0 

(R6 ) ON 

(II-A-A), 

N-NH 

N (R 4)x 

0 N 0 
0 N 

(RS O N 

(II-A-B), 

N
HN 

IN /1 N (R4), 

N 

o 0 N 0 

7 N 

or a pharnaceutically acceptable salt, stereoisomer, solvate, or tautomer thereof.  

8. The compound of claim 1, wherein the compound is of Formula (II-B-A), Formula 

(II-B-B), or Formula (II-B-C): 
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R1 

>N (R 4), 

0 N 0 

(R6 
O N 

(II-B-A), 

N-NH 

/X (R4)x 

N ~~ 

0R a N 0 

(II-B-B), 

N 

SN(R 4 

N
0 N 0 NN 

(R6 )y-C 

(II-B-C), 

or a pharmaceutically acceptable salt, stereoisomer, solvate, or tautomer thereof.  

9. A compound selected from: 
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Cinpd Structure IUPAC name 

''cI 

N cI 3-[5-chloro-2-[(3S)-3
E-(mrnorphohilnomethrl)-3,4-dihydro-1H

0- isoquinoline-2--carbonvlphenv]-N-(4
<'-'N "-' ~ /chlorophenyl)-N-[2

N - caniolheniy1)miethy1]-5 .6,7,8
o \ / tetrahydroindcolizine-1-ab~xiid 

N 

Kc 
N ci 3-[5-chloro-2-[3S)-3

(mrnorpho-linomethyl)-3,4-dihydro-1H
2 0 isoquinoline-2--carbonvlphenv]-N-(4

N'' chlorophenyvl)-N-[(3-metioxy-2

- 0 methiyl-pheniyl)etlivl]-5.6,7R8
N -tetrahydroindolizine- I-carboxanide 

o_ 
0

'N 

N 0H 3-[5-chloro-2-[3S)-3
E - (rnorpholinornethyl)-3,4-dihydro-1H

- 0 isoquiinol)ine-2-carbo-nyl]phienyl]-N
3 <-NNN [(2-cvanophenyl)niethvl]-N-(4

N -) hydroxyphenyl)-5,6,7,8

o 0 tetrahvdroiindolizine- I abomil 

N 

N *. 0H3-[5-chloro--[( 3 S)-3N 0 H (rorpholiinorethyl)-3,4-dihydro- IH

4 0 isoquiinoline-2-carboniyl]phenyl]-N-(4
('N' N"- / hydroxypheniyl)-N-[(3-rnethox,,y-2o J -metliyl-phenyl)melhyl]-5 fi7,8

N -tetrahvdroindolizine- I-carboxarnide 

o_ 
0
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Cinpd Structure IUPAC name 

N N0- N-(4-hvdroxypheiiyl)-N-[( 3-nmethox-y

/ 2-methyl-phenyl'rnethvl]-3-[2-[(3S)-3

5 N' \ / (rnorpholiinorethyl)-3,4-dihydro-I H
0 ~ isoqluinoline-2-carboivlpheinyl]

5,6,'7.8 -tetraliydro indolizine-1I
N t carboxamide 

N O H 5-[5-chloro-2-[3S)-3

0 (morpholiniomethybl'-3,4-dihvlro)-1H
6 r'N ~ -N-~ ~isoquinioline-2--carbonivl]pheniyl]-N6 -N [(2-cvanopheiivl)ne thyfl-N-(4

o.)N / hydroxvp~heny)- 12 -d iethy-pyrrole

/ I 

N 

NCI 

N 0H 5-[-5-chloro-2-[3S)-3N 0 H (mrnorphol)inomethyrl)-3,4-dihydro-1H
Z isoquinoline-2--carbonvlphenvl]-N-(4

7-0NN / hydtroxyphenyvl)-N-[(3-methoxy-2
J,- - metliwl-pheiivl)metlhyl]-1,2-di-nethyl

N -pyrrole-3-carboxamide 

\_ 
0

N' N QN-(4-lwdcroxyplhenvl)-N-[(3-methoxy
2 2-nethyl -pheinyl) nethyl] -1-2 

N N 0 dirnethyl-5-[2-+3S)-3
8 IN \ /(rnorpholinornethylb-3,4-dihydro-1H

/ I ~isoquiinoline-2-' 
N ~carbonyl]phenyl]p3yrrole-3

") t carboxamide 
0 OH 
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Cinpd Structure IUPAC name 

N 

II 
NI O 5-[-hefloro-4-cyano(--2-[(3S)-3

N 0 H ~ (inckpholinomethivl)-3,4-dlihydro- IH
Eisoquiinoline-2-carb~onyl]phienyl]-N-(4

9 ~ ~ 9 N' hydroxypheniyl)- N-[(3-metlioxy-2
- - nethyl-plienvl)rnethyl]-I1,2-diniethyl

oj IplTole-3-carboxamicde 

0

0- F 

N N-(4-chlorophenyl)-5-[5N c I(difluorornethvl)-4-rnethoxy-2-[(3S'-3

10Q (rnorpholiinorethyl)-3,4-dihydro- IH
10 ('~ -N' / isoquiinoline-2-carbonyllphenyl] -N

o J- [(3-rnethoxyi-2--methyil-phienyl)rnethyl]
N - ,2--dimiethyl-pyrrole-3-carboxamide 

0

N O H 5-[5-chloro-4-metlhoxy-2-[(3S)-3
(rnorpholinornethylb-3,4-dihydro-1H

01 isoquinoline-2--carbonvlphenvl]-N-(4
11 -N" hydtroxyphenyvl)-N-[(3-methoxy-2

o J - metliwl-pheiivl)metlhyl]-1,2-dinethyl
N -pYrrole-3-carboxamide 

0

F 

FE)Xo 
c I N-(4-chlorophenyl)-5-[4

(difluorornethoxy)-2-[(3S)-3
//(rncorpho~linomethyvl)-3,4-dlihydro- IH

12 NIisoqutinoline-2-carbonyl]phenyl]-N-
)Q-N ~[(3-rnethoxy--rnmethyl-phenyl)rnethyl]

N - N 1,2-diniethyl-pynrole-3 -carboxamide 

00 0 90.  
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Cmpd Structure IUPAC name 

F 

cl N-(4-chloroplienvl)-5-[5-cyanio-4
(difluorornetlioxy)-2-[(3S)-3

/ (rnorpholiinorethyl,)-3,4-dihydro-1H
13 N 1isoquiinoline-2-carbonyl]phienyl]-N

[(3-methoxy-2-methiyl-pheiyl~methy]

N N I ,2--dirnethyl-pyrrole-3-carboxarnide 

0 0 0ro 

N 

F 
0OH 5-[4-cyanio-5-fluoro-2--[(3S)-3

X(inckpholinomethivl)-3,4-dlihydro- IH

14 N isocluinoline-2-carbonyl]plhenyl]-N-(4
Ihydroxypheniyl)- N-[(3-metlioxy-2

Q-r ~- rethvl-plienvl)rnethyl]-I1,2-diniethyl

N / ~ N pylnote-3-carboxamicde 

00 0 

N //5-[5-chloro-4-metlhoxy-2-[(3S)-3
(rnorpholinornethylb-3,4-dihydro-1H

15= isoquinoline-2--carbonvlphenvl]-N-(4
/"'-"" T- cyaniophenyl)-N-[(3-rnetho'xv-2

O J - metliwl-pheiivl)metlhyl]-1,2-dinethyl

N -pYrrole-3-carboxamide 

0

F 

Flo F 5-[4-(difluioromiethoxy)-5-fluor)-2 

OH [(3S)-3-(rnorpholinomethivl)-3A4
N 0 H dihiydro- IH-isoquinoline-2

16 carbonyljphenyl]-N-(4
O NNhdoxpini-N[3mt0~v' 

r~Nm -N"l yrophenl)me - .-(3-methyJ - rehlphenlethvcl]-1.2-idiethl 

00 
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Cinpd Structure IUPAC name 

N F 

N 0 H 5-[-5-(difluorornethyl)-2-[(3iS)-3
(mrnorpho-linomethybl-3,4-dihydro-1H

17- isoquinoline-?--carbonvlphenvl]-N-(4
0''N - N hvdlroxyplhenyl)-N-[(3-rneth'oxy-2

17 o - rnethvIl-phenvyl)mietlhyl]-12-dimethyl
N pyrrole-3-carboxamide 

0

N 

NF 
N-(4-chilorophenyl)-5-[4-cyano-5

N cl ~ fluoro--2-[(3S)-3-(miorpliolinornetlivl)
j3,4-dihiydro-1H-isoquinolinie-218 0 ~ ~ / carboniyl]phenyl]-N-[(3-rnethoxv-2J -N"" rethyl-phenyl)rnethyl]- 1,2-ditnethyl

- N pyrrole-3-carboxarnide 

N, 

N II F 

F 5-[4-cyano-5-(dlifluorometliwl)-2-[(3S)

N 0NH 3-(rnorpholiniomietliyl)-3,4-dihydro,-IH
Eisc(Iioqinohe-2-carboniyl]pheniyl]-N-(4

19 <''N ' 0N/ hvdroxypliyl)-N-[(3-methioxy-2J -N"' rethyl-phenyl)rnethyl]-I1,2-ditnethyl

-j N pyrrole-3-carboxarnide 

0

cl 0 y F5-[4-chloro-5-(difluorornctlioxy)-2

NN F0OH [(3S)-3-(miorpholiniomethvl)-3.4
dilivdro-MJ-isoquitioline-2

20 - 0 /\carbonyl]phenyl]-N-(4
1-'N -NN lydroxyplienvl)-N-[(3-methxv-21

-j methiyl-pheinyl'methy]-I2'--dimiethyvl

0 , /_ pyrrole-3-carboxamide 

0
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Cinpd Structure IUPAC name 

K- o F 
N 0N OH 5-[5 -fluioro-4-rnethoxy-2-[(3iS)-3

(mrnorpholinomethyrl)-3,4-dihydro-1H

21- isoquinoline-?--carbonvlphenv]-N-(4
O /' hvdlroxyplhenyl)-N-[(3-rneth'oxy-2

21j rnethvIl-phenvyl)mietlhyl]-12-dimethyl
N pyrrole-3-carboxamide 

0

N 

"F 

N cI N-(4-chloroplienvl)-5-[4-cyano-5
(difluorornethyl)-2-[(iS)-3

22 0N/ (mrnorpho-linomethybl-3,4-dihydro-1H
N N isoquinoliine-2--carbonyl]phenyl]-N

oj [(2-cvanophenvl)rnethyl]- 1,2-dinetliyl
N pyrrole-3-carbox-m-nide 

N 

¾ F 
N F 5-[5-(ditluorornetliyl)-4-rnethyl-2

N 0 0H [(3S)-3-(mo,,rpholiornethiyl)-3,4
dihydro-1IH-isoq-uinoliine-2

23 - 0 /\carbonyl]phenyl]-N-(4
-~ N hvdroxypheniyl)-N-[(3-methioxv-2

- - rnethyl-phenyl)rnethyl]- I,2-ditnethyl

/ pyrrole-3-carboxarnide 

0

cl F 
F F ~ ~ 5-[4-chloro,-5-(difluioromietliyU-2

/ [(3S)-3-(morpholinornethyl)-3,4
24 N dihydro-1H-isoquinoline-2

24 ~carbonyllpheniyl]-N-(4-cyaniophenyl)
P-N N-[3-methoxy-2-methyl

N Ipheiiyl~methyl]-I12-ditnelwl-pvlnote
N N N 3-carboxarnide 

000 
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Cinpd Structure IUPAC name 

F 

ci N-(4-chlorophenyl)-5-[4
/ (difluoromethoxy)-5-rnethyl-2-[(3Sj-3

/ (rorpholiinorethyl)-3,4-dihydro-1H
25 N INisoquiinoline-2-carbonyl]phienyl]-N

P-N [(3-methoxy-2-metly-pheiyl~methy]

N N N,1,2I-dirnethyl-pyrrole-3-carboxarnide 

00 0 0 

F 

F /- o F 
ci N-(4-chlorophenvl)-5-[4

(difluorometlioxv)-5-fluoro-2--[(3S)-3
26 /(mrnrpholinomethybl-3,4-dihydro-1H

N6 N isoquinoliine-2--carbonyl]phenyl]-N

P.-N~-[(3-metlhoxy-2-rnetliyl-phenyl)methlv]
N N 1 1,2-dirnethyl-p yrolIe-3-carboxarnid 

000 

F ci 
OH 5-[5-cliloro-4-fluoro-2-+3S)-3

'N (morpholinotnethyl)-3A4-dihvdro-IH
27N isoq-uinolinie-2-carbonyllphenyvl]-N-(427 hvdroxypheniyl)-N-[(3-inethOXY-2

PO-N methvl-phenvl)rnethyl]-1,2-dirnetlhvl
N N pvrrle-3-carbox-unide 

00 00 

F 
F 

Cl N-(4-chlorophenyl)-5-[5

/ N(dliflucoromethyl'-4-methyl-2-[(3S)-3
N I (rorpholiinorethyl,)-3,4-dihydro-1H28 Nisoquiinoline-2-carbonyllphenyl]-N-

P0-N [(3-rnethoxyi-2--methyil-phienyl)rethyl]

<-N N ,2--dim-iethyl-pyrrole-3-carboxamide 

0 0 
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Cinpd Structure IUPAC name 

F c 

5-[5-chloro-4-fluoro-2 -[(3S)-3
(mrnorpho-linomethyl)-3,4-dihydro-1H

29 N Iisoquinoline-2--carbonvlphenvl]-N-(4
cyanophenyl)-N-[3-rnethoxv-2

PO-N nietlwyl-pheiivl)metlhyl]-1L2-dirnethyl
N N pYrrole-3-carboxamide 

00 00 

II N-(4-cvanophenyvl)-5-[5-fluioro-4
30 / rnethoxy-2-[(3S)-3

N (imorpholitinethyl)-3 .,-dihvdr(--IH
-;z isoqutinoline-2-carbonyl]phenyl]-N-

-N~ [(3-rnethoxy--rnmethyl-plienyl)rnethyl]
NN 1 ,2-dirnethvl-pyrrole-3-carboxanide 

o0 0 1 0 

F 

5-[4-(difluorornctlioxy)-2-[(3S)- 3

N 0 H (morpholiniomethybl'-3A4-dihvlro)-1H
31 -isoquinoliine-2-earbonyvllphenyli]-N-(4

(~'N -Nhvdlroxyplhenvl)-N-[(3-rnethoxy-2
- - pyrrole-3-carboxarnide 

N 

00 

F 

F c I 5-[5-chloro,-4-(difluiorornethoxv)-2
/cI [(3S)-3-(rnorlpholiniomiethvl)-3.4

dihydro-1H-isoquinoline-2
32 N c-arboniyl]plhenyl]-N-(4-chloroplhenyl)

N-[3-rnethoxy-2-rnethyl
0 -N phenlyl~methyf]-I12-ditnelwl-pvlnote

N N I3-carboxamide 
00 00 
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Cinpd Structure IUPAC name 

CI N 

5-[5-chloro-2'l-[(3S)-3

(morpholiniomethyl)-3A4-dihvlro)-1H
N33 isoquinoliine-2-earbonyvllphenyli]-N-(4

0j QN~ cvanophenvl)-N-[3-rnethoxv-2

0 / N ~ niethNIl-phenN'I)mietlxyl]-1.,2-dimethy1N pyrrole-3-carboxarnide 

o 0 01 

N 1 

/~ ~ H 5-[S-chloro-4-cvano-2-+3Sj-3
(rnorpholiinorethyl)-3,4-dihydro-1H

N Iisoquiinoline-2-carboniyl]phenyl]-N-(4
hydroxypheiivl)-N-[(2

0 - N m retlioxypliyl)nethivl]-1.2-dirnethyl

N N ~ pyrrole-3-carboxamide 

0) 0 0 

F F N 

FE 
E II N-(4-cyainophenyvl)-5-[5

L (difluorornethvl)-4-fluoro-2-[(3S)-3
35 N (inckpholinomethyvl)-3,4-dlihydro- IH

isoqutinoline-2-carbonyl]phenyl] -N-

4Q- N[(3-rnethoxy--rnmethyl-phenyl)rnethyl]
N/ N I1,2-diniethyl-pynrole-3 -carboxamide 

o0 00 

F 

F 0 Cl 5-[5-chloro-4-(difluorornethoxy)-2
OH [(3S)-3-(morhoinonethy)-3,4

dihydro-1H-isoquinoline-2
36 NN carbonvljphenyvl]-N-(4

hivdroxyphenyvl)-N-[(3-rnetho-ixy-2
PQ-N iiiethvl-phenvl)rnerhyvl]-1,2-dlimethyl

( N' Q N N /pyrrole-3-carboxarnide 
O0 0 0l 
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0 H 5-[5-cyanoc-4-metho~xv-2--[(3S)-3
//(inckpholinometlivl)-3,4-dlihydro- IH

37 N Iisoquiinoline-2-carboniyl]phenyl] -N-(4
hydroxypheniyl)-N-[(3-rnethox,,y-2

/ 4 - N methyl-phenyl~methy]- I 2-diniethyl

N N pyrrole-3-carboxamide 

00 0 0l 

FN 

N-(4-cyanophenyl)-5-[5
(difluioromethyl)-4-methoxy-2-[(3S)-

38 N (mrnorpho-linomethyl)-3,4-dihydro-1H
isoquinohnie-2--carbonyl]phenyl]-N

J N~ [(3-metlhoxy-2-rnetliyl-phenyl)methlv]
N N/1,2-dimethyil-pvrrole-3-carboxamiide 

oj 0 0

cl F 
F 5l--[4-cliloro-5 -(difluorornethyl)-2

CI[(3S)-3-(miorphohniomethvl)-3.4
N 'Ndihiydro- IH-isoquinoline-2

39 Ncarbonyllphenyl-N-r4-clilorophenyl)
N-[3-ethoxv-2-miethiyl

phny- N y]I,-imethyl-pyrrole
N N 'N 3-carboxamide 

o0 0 0.1 

F 

F% 0 CI 5-[5-chloro-4-(difluoromethoxy)-2
U [(3S)-3-(rnorpholinornethyl)-3,4

dihydro-1IH-isoq-uinoliine-2
40 N carbonyllpheniyl]-N-(4-cyaniophenyl)

I N-[3-methoxy-2-M'ethyl
PQ-N phenvl)metlhyl]-1i2-dirnethyl-pyrrole

N N )I -carboxarnide 

o0 0 0 
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-0 F 
F 0H5-[5 -(difluorornethyrl)-4-methoxy-2

OH [(3S)-3-(morliolinoinethy)-3,4

dihydro-1H-isoquinoline-2
41 N N carbonyllphenyl]-N-(4

hivdroxyphenyl)-N-[(3-rnetho-xy-2
0met0hyl-phenyl'reryl-1,2-dlimethyl

NN pyrrole-3-carboxarnide 

O0 001 

- F clN-(4-chloroplienyl)-5-[4-cyano-5
CI (difluorornethyl)-2-[(3S)-3

42 N ' (mrnorpho-linomethyl)-3,4-dihydro-1H
Iisoquinohnie-2--carbonyl]phenyl]-N

- QN -[(3-metlhoxy-2-rnetliyl-phenyl)metlhvl]

NN 1,2-dirnethyl-p yrolIe-3-carboxanude 

O0 0

cl F 
F 0H5-[4-chloro-5-(difluoromeffivlj-2

OH [(3S)-3-(rnorp~holinoinethivl)-3.4

N dihydro- IH-isoquinoline-2
43 N carbonvljphenvl]-N-(4

Q-N hvdlroxypihenyl)-N-[(3-rnethoxy-2
rnethNIl-phenN'I)lnietlxyl]-1.,2-dimethy

NN N pyrrole-3-carboxarnide 

O0 0 .  

F 

F>0 FN-(4-cyanophenyl)-5-[4
(difluioromiethoxvy)-5-fluoro-2-[(3S)- 3

44 N N(morpholiniomethybl'-3,4-dihvlro)-iHIisoquinioline-2--carbonyvl]pheniyl]-N
E~QN - ~[(3-methoxv-2-rnethvl-phenvl)metlhyl]

N / N 1,2-dimethyil-pyrrole-3-carboxamiide 

00 0 0-1 
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5-[4-cyaino-5-(difluiorornetlioxy)-2 

F OH [(3S)-3-(rnorp~holiniomiethvl)-3.4

dihyvdro- IH-iso~quinoline-2
45 N INcarbonvljphenvl]-N-(4

-C'- - < hvdlroxyplhenvl)-N-[(3-rnethoxy-2
N ~niethNIy-pheiiy')lnetlxyl]-1.,2-dimethy

N N N l pyrrole-3-carboxarnide 

O0 00 

F 0 F 

F~ OH 5-[5-(diftioromiethoxy)-4-fluor)-2 
[(3S)-3-(rnorp~holinomethivl)-3.4

N ~dihydro- IH-isoquinoline-2
46 NNcarbonvlphenvl] -N-(4

PO-N ~hydtroxyphenyvl)-N-[(3-methoxy-2
N/ - N N etlivl-pheiivl)metlhyl]-1,2-dir-nethyl

O N N 0--pyrrole-3-carboxamide o 00 

F 

F>~ 5-[4-(difluorometlhoxy)-5-rnethyl-2
OH [(3S)-3-(rni,)T)Iolinomnethyl)-3,4

dihydlro-1I--isoquinoline-2
47 N IN arbonyl]phenyl]-N-(4

hvdroxypheniyl)-N-[(3-methioxv-2

Q-N mnethvl-plienvl)rnethyl]-I1,2-diniethyl

N/ N N plTole-3-carboxamicde 

O0 00 

H 0 

\OH 5-[5-acetamido-2-[3S)-3
(morpholiniorethljl-3.4-dihvdro-1H

48N isoquinoliine-2-carbonylllphenyvl]-N-(4
48 N Ilvdroxypheflyl)-N-[(3-rnethoixy-2

NI methvl-phenvl)rnethyl]-I,2-dirnetlhvl
NN N pyrrole-3-carboxarnide 

O0 0 0 
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10 
S

'~ 0N-(4-hydroxyplienvl)-N-[(3-metlicxv
N 0 H 2-rnethvl-phen'yljmethyl]-1,2

dirnethyl-5-[5-rnethiylsulfonvl-2-[(3S)
49 - \3-(rnorpholiniomietlhyD)-34-dihydro--IHr~N (2-N'N isocquinoline-2

Oj. - - carbonyl]phenyl]pyrrole-3
N,,-_ carboxamide 

0

N 0 H 5-[4-chloro-2-rnethyl-6-[3SJ-3
(rnorpholinornethylb-3,4-dihydro-1H

50 0 iso-qinoline-2-carboniyllphenyl]-N-(4
50 (~~ NN hydroxyplienvl)-N-[(3-methoxv-2

0j J -etliwl-pheiivl)metlhyl]-1,2-dir-nethyl

N -pyrrole-3-carboxamide 

00 

F F 

N 0 OH 5-[4.5-difluoro-2-[(3S)-3
(rnorpholiinorethyl,)-3,4-dihydro-1H

51 - 0 iso-qinoline-2-carboniyllphenyl]-N-(4

-- NN hydroxypheniyl)-N-[(3-rnethox,,y-2
oj ~methyl-phenyl~methy]- I 2-diniethyl

N pyrrole-3-carboxamide 

00 

NF 

N 0 0H 5-[5-fluo-ro--2-[( 3 S)-3
(inckpholinomethivl)-3,4-dlihydro- IH

52 - 0 isoquiinoline-2-carboniyl]phenyl]-N-(4
<~N -- NN hydroxypheniyl)-N-[(3-rnethox,,y-2

0 J - methyl-phenyl~methy]- I 2-diniethyl

N -pylnote-3-carboxamicde 

00 
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F F 

N-[(2--cyaniophenyvljmethl]i-5-[4,5
N difluoro-2--[(3S)-3 

53 - (rnrpholiinomethyl)-3,4-dihydro-1H
53 PO-NIisoqurnoline-2--carbonvlphenvl]-N-(4

N N Ihydroxyphenyl)- 1,2-dimethvl-pyrrole
-~ 3-carboxarnide 

Oj 0 

N 

F 

OH 5-[5-fluoro-2-[(3S)-3

N N (niorpholitinethyl)-3 .4-dihvdr(--IH
*isc(Iioqinohe-2-carboniyl]pheniyl]-N-(4

54 0- ydroxNIpheiivl)-N-[(
N N I' rethoxyphenvl)rnethyl] - ,2-dirnetlivl

O pyrrole-3-carboxarnide 

0 
NN 

O H 5-[5-cyano--[(3S)-3

/ (morpholinornethyl)-3A4-dihvdro-IH
55NN isoquinoliine-2-carbonvlllpheinyl]-N-(4

55 hydroxyphenyl)-N-[(2

10 N m' ethoxvphenvl)rnethyl] -1,2-dirnethyl
N 0 N 4pyrrole-3-carbox-m-nide 

O- 0 

NX 

c I N-(4-chlorophenvl)-5-[4-cyanio-5
rnethoxy-2-[3S)-3

56 N N (rnorpholinornethylb-3,4-dihydro-1H
isoquiino-line-2-carbonyl]phienyl]-N

NQ- [(2--metho~xvphenivl)methyl]-1.2
NN Idirnethyl-pyrrole-3-carboxamide 

0) 0 0 
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N 

0 H 5-[5-cyano-2-[(3S)-3
(inckpholinomethivl)-3,4-dlihydro- IH

57 N isoquiinoline-2-carboniyl]phenyl]-N-(4
hvdroxypheniyl)-N-[(3-rnethox,,y-2

0- N ~methyl-phenyl~methyI]- I 2-diniethyl

NN pyrrole-3-carboxamide 

o0 00

N 

0 H 5-[4-cyano-5-inethoxy-2-[(3S)-3
(morpholiniorethljl-3.4-dihvdro-1H

58 Nisoquinoliine-2-carbonvlllpheinyl]-N-(4I hvdroxyphenyl)-N-[(3-rnetho-ixy-2
r- iiethyl-phenvrhyl] -1,2-dlimethyl

N N pyrrole-3-carboxarnide 

0-~ 

CI N-(4-chilorophenyl)-5-[4-cyano-5

Nmetlhoxy-2)[3)3 

59 N (morpholiniorethljl-3.4-dihvdro-1H
0 ? , isoquinioline-2-carbonyvl]pheniyl]-N

4~~Q-~ N [(2-cyanophenyl)methyl]- 1,2-dirnethlv
N N pylnote-3-carboxamicde 

oj 0 9 
N 

cl ~ N-(4-chkooheniiy)5-[4-cvanio-5

60 N (rnorpholiinorethyl,)-3,4-dihydro-I H

60 N Nisoquiinoline-2-carbonyllphenyl]-N-

[(3-rnethoxyi-2--methyil-phienyl)rnethyl]

NQN: , 1,2--dimiethyl-pyrrole-3-carboxamide 

00 0 0
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Q9+ 
N- 0 

0 H N-(4-hvdroxypheniyl)-N-[(3-methoxy
2-rnethyl-pheriyl,)methyl]-1,2

61 N Idirnetliyl-5-[2-[(3S)-3
-- ;z ~ (morpholiniomethb~'-3A4-dihvlro)-iH

-P-N - isoquiinoline-2-carbonyl]-5'-Ilitro

N - N Iphenyvl]pyrrole-3-carbox-arnide 
00 00 

N-.0
OH 

//N-[(2-cyaniophenyvl)rnethyl]-N-(4
N I hydroxyphienyl)- 1,2-dimetliyl-5-[2

62 .- [(3S)-3-(rnoi-plolinornethyl)-3,4
QN. dlihydro- IH-isoquinoline-2-carbonl

/ N I5-nitro-phenyl]pyrrole-3-carboxamide 
0 0 

N 

0NH2 
0-.  

CI 5-[4-carbamoy,)l-5-rnethoxy-2[(3S)-3
//(niorpholitinethyl)3 .4-dihvxdro--IH

63N fisoquIiinolinie-2-carboniyl]pheniyl]-N-(4
63 chloroplhen)N[(2

/ pyiTole-3-carboxarnlde 

0 

N H 5-[5-carbanovl-2[(VS)-3

//(morphotllnomethyb -314-dlhvdro)-1H
N4 N isoquinoliine-2-earbonyvlphenyli]-N-(4

64 .. Iwroxyplhenyl)-N-[(3-rnethoxy-2

0 NniethNIy-phenNiillyl ]-1.,2-dimethy

N N l pyrrole-3-carboxarnide 

000 
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0 
N-0 

N-.NH N-(1H-inidazol-5-vl)-N-[(3-rnethoxy-2

/ rnethyl-phenyl~rnethyl]- 1,2-dinethyl
65 N I"5-[2-[(3S)--3-(rno(rpho-linornethybl-3.4

dlihydro- IH-isoquinoline-2-carbonl
/ _N 5-nitro-phenyl]pyrrole-3-carboxamide 

N N 

0 0 0

N0 

NH N-[(2-cyanoplienyl,)rnethiyl]-N-(I H

N jindazol-6-vI)-1,2-dimetlhyl-5-[2-[(3S)
66 3-(morpholiniometlwlj-3A-dihivdro-11

N 0_N~N isoquinoline-2-carbonyll]-5 -nitro

0-0 
N 

9+ 
_N N-(1H-indazol-6-,vl)-N-[(3-methoxy-2

N NH netliy-pheiivl)metlhyl]-1.2-dir-nethyl
67 N 5-[2-[(3S)-3-(rnorpholiniomietlyl)-.4

dihydro-1H-isoquinolinie-2-carbony I]
Q-N 5-niitro-pheniyl]pyrrole-3-caruboxarnide 

N N I' 

0 0 0

cI 
N-N H 

/ 
5-[5-chloro-2-[3S)-3

N I (rnorpholinornethyl,)-3,4-dihydro-1H

68 E N isoquiinol)ine-2-carbo-nyl]phienyl]-N
/ _ N [(2-cvaniophenvl)rnethyl]-N-(1H

NN indazol-5-vl)-1,2-dimethyl-pyrrole-3
C 0 119carboxamide 

0-0 
N 
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N N NH 5-[-5-chloro--2-[3S)-3
(mrnorphoh)Inomethybl-3,4-dihydro-1H

69r~~ NN0/ isoquinoliine-2--carbonyl]phenyl]-N69 -N(IH-indazol-5-yl)-N-[2
o..) Nmethoxyphenvl)nethyl]-.2-dinethyl

N pyrrole-3-carboxamide 

o \__ 
0 

CI 
N-~NH 

/ / 5-[5-chloro-2-[3S)-3

N N (rnorpholinornethyl)-3,4-dihydro-1H
70 isoquiino-line-2-carbo-nyl]phienyl]-N

0- N ~(1H-inidazol1-5-yl'-N-[(3-miethoxv-2
(~N -N ~ N ~ I retliyl-phenyl)metlhyl]-1,2-dir-nethyl

N N pyrrole-3-carboxamide 

00 0 01 

N 0 

~N-0 

N N, N NH 
N-[(2-cyanoplienyl,)rnethiyl]-N-(I H

0 ~indazol-5-yI)- 1,2-dIiretliyl-5-[2-[(3S)
71 rN-NN 3-(morpholitiomethivlj-3 4-dihyvdro-liH

oN") i soquinoline-2-carbonyl] -5 -nitro
N /\ henvflpyrrole-3-carboxamiicde 

0 
-Y 

N 

9s + 

N-0 

' / N N N-(1J1-indazol-6-vI)-N-[(2/, 'IN-r ethoxvp~henivl)rethyl]-1,2-dirnetlhyl
72 NI5-[2--[(3S)-3-(rnorpholinornethyl)-3,4

S 0  N . dihvdro-1H-isoquinioline-2-croN']

N N I5-nitro-phenyl]pyrrole-3-carboxamide 
00 

0-0 
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F 
CIN 

N 5-[5-chloro-4-fluoro-2-[(3S)-3
(morpholinomethyl)-3,4-dihydro-1H

73 / isoquinoline-2-carbonvl]phenvl]-N-(4
(-NN cyanophenvl)-N-[(3-methoxv-2

-- ~nethIyl-phenyl)mIetlyl]-1,2-dimethyl
N pyrrole-3-carboxamide 

0 
0-

CI 

N 0 H 5-[4-chloro-2-methyl-6-[(3S)-3
(morpholinomethyl)-3,4-dihydro-1H

74 N -N /\ isoquinoline-2-carbonyl]phenyl]-N-(4
hydroxyphenvl)-N-[(2

O - methoxyphienyl)methvl]-1.2-dimethyl
N pyrrole-3-carboxamide 

0 \-Q 

0 

or a pharmaceutically acceptable salt, stereoisomer, solvate, or tautomer thereof.  

10. A phannaceutical composition comprising a compound or pharmaceutically acceptable 

salts, solvates, stereoisomers, or tautomers thereof of any one of claims 1-9, and a 

pharmaceutically acceptable carrier.  

11. The pharmaceutical composition of claim 10, further comprising an additional 

pharmaceutically active agent.  

12. A method of inhibiting a BCL-2 protein, comprising of administering to a subject in 

need of a treatment a compound of any one of claims 1-9 or a composition of any one of 

claims 10 or 11.  

13. A method of treating a disease or disorder associated with the inhibition of a BCL-2 

protein, comprising of administering to a subject in need of a treatment a compound of any one 

of claims 1-9 or a composition of any one of claims 10 or 11.  
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14. A method of treating cancer, comprising of administering to a subject in need of a 

treatment for cancer a compound of any one of claims 1-9 or a composition of any one of 

claims 10 or 11.  

15. The method of claim 14, wherein the cancer is selected from bladder cancer, bone 

cancer, brain cancer, breast cancer, cardiac cancer, cervical cancer, colon cancer, colorectal 

cancer, esophageal cancer, fibrosarcoma, gastric cancer, gastrointestinal cancer, head, spine 

and neck cancer, Kaposi's sarcoma, kidney cancer, leukemia, liver cancer, lymphoma, 

melanoma, multiple myeloma, pancreatic cancer, penile cancer, testicular germ cell cancer, 

thymoma carcinoma, thymic carcinoma, lung cancer, ovarian cancer, and prostate cancer.  

16. The method of any one of claims 12-15, wherein the subject is a mammal.  

17. The method of claim 16, wherein the subject is a human.  

18. The method of any one of claims 12 or 13, wherein the BCL-2 protein is Isofonn 1.  

19. The method of any one of claims 12 or 13, wherein the BCL-2 protein is Isoform 2.  
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