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NEW ISOINDOLINE OR ISOQUINOLINE COMPOUNDS, A PROCESS FOR THEIR 

PREPARATION AND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM 

The present invention relates to new isoindoline or isoquinoline compounds, to a process 

for their preparation and to pharmaceutical compositions containing them. 

The compounds of the present invention are new and have very valuable pharmacological 

characteristics in the field of apoptosis and cancerology. 

5 Apoptosis, or programmed cell death, is a physiological process that is crucial for 

embryonic development and maintenance of tissue homeostasis. 

Apoptotic-type cell death involves morphological changes such as condensation of the 

nucleus, DNA fragmentation and also biochemical phenomena such as the activation of 

caspases which cause damage to key structural components of the cell, so inducing its 

to disassembly and death. Regulation of the process of apoptosis is complex and involves the 

activation or repression of several intracellular signalling pathways (Cory S. et al., Nature 

Review Cancer, 2002, 2, 647-656). 

Deregulation of apoptosis is involved in certain pathologies. Increased apoptosis is 

associated with neurodegenerative diseases such as Parkinson's disease, Alzheimer's 

15 disease and ischaemia. Conversely, deficits in the implementation of apoptosis play a 

significant role in the development of cancers and their chemoresistance, in auto-immune 

diseases, inflammatory diseases and viral infections. Accordingly, absence of apoptosis is 

one of the phenotypic signatures of cancer (Hanahan D. et al., Cell 2000, 100, 57-70). 

The anti-apoptotic proteins of the Bcl-2 family are associated with numerous pathologies. 

20 The involvement of proteins of the Bcl-2 family is described in numerous types of cancer, 

such as colon cancer, breast cancer, small-cell lung cancer, non-small-cell lung cancer, 

bladder cancer, ovarian cancer, prostate cancer, chronic lymphoid leukaemia, follicular 

lymphoma, myeloma, etc. Overexpression of the anti-apoptotic proteins of the Bcl-2 

family is involved in tumorigenesis, in resistance to chemotherapy and in the clinical 

25 	prognosis of patients affected by cancer. There is, therefore, a therapeutic need for 

compounds that inhibit the anti-apoptotic activity of the proteins of the Bcl-2 family. 

WO 2015/011164 PCT/EP2014/065764 

NEW ISOINDOLINE OR ISOQUINOLINE COMPOUNDS, A PROCESS FOR THEIR 

PREPARATION AND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM 

The present invention relates to new isoindoline or isoquinoline compounds, to a process 

for their preparation and to pharmaceutical compositions containing them. 

The compounds of the present invention are new and have very valuable pharmacological 

characteristics in the field of apoptosis and cancerology. 

5 Apoptosis, or programmed cell death, is a physiological process that is crucial for 

embryonic development and maintenance of tissue homeostasis. 

Apoptotic-type cell death involves morphological changes such as condensation of the 

nucleus, DNA fragmentation and also biochemical phenomena such as the activation of 

caspases which cause damage to key structural components of the cell, so inducing its 

10 disassembly and death. Regulation of the process of apoptosis is complex and involves the 

activation or repression of several intracellular" signalling pathways (Cory S, et ah. Nature 

Review Cancer, 2002, 2, 647-656). 

Deregulation of apoptosis is involved in certain pathologies. Increased apoptosis is 

associated with neurodegenerative diseases such as Parkinson's disease, Alzheimer's 

15 disease and ischaemia. Conversely, deficits in the implementation of apoptosis play a 

significant role in the development of cancers and their chemoresistance, in auto-immune 

diseases, inflammatory diseases and viral infections. Accordingly, absence of apoptosis is 

one of the phenotypic signatures of cancer (Hanahan D. el alCell 2000, 100, 57-70). 

The anti-apoptotic proteins of the Bcl-2 family are associated with numerous pathologies. 

20 The involvement of proteins of the Bcl-2 family is described in numerous types of cancer, 

such as colon cancer, breast cancer, small-cell lung cancer, non-small-cell lung cancer, 

bladder cancer, ovarian cancer, prostate cancer, chronic lymphoid leukaemia, follicular 

lymphoma, myeloma, etc. Overexpression of the anti-apoptotic proteins of the Bcl-2 
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compounds that inhibit the anti-apoptotic activity of the proteins of the Bcl-2 family. 
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In addition to being new, the compounds of the present invention have pro-apoptotic 

properties making it possible to use them in pathologies involving a defect in apoptosis, 

such as, for example, in the treatment of cancer and of auto-immune and immune system 

diseases. 

5 The present invention relates more especially to compounds of formula (I): 

R3  

— 

N 
(I) R5  

R8  )p  
T 	 )ci 

(R )p, 

q N 

wherein: 

♦ Het represents a heferoaryl group, 

♦ T represents a hydrogen atom, a linear or branched (C I  -C6)alkyl group optionally 

10 substituted by one to three halogen atoms, an alkyl(Ci-C4)-NRIR2 group or an 

alkyl(CI -C4)-OR6  group, 

♦ R1  and R2  independently of one another represent a hydrogen atom or a linear or 

branched (Ci-C6)alkyl group, 

or R1  and R2  form with the nitrogen atom carrying them a heterocycloalkyl group, 

15 ♦ R3  represents a linear or branched (Ci-C6)alkyl group, a linear or branched 

(C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl group, a cycloalkyl 

group, a (C3-C1o)cycloalkyl-(C1 -C6)alkyl group wherein the alkyl group may be 

linear or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it 

being understood that one or more carbon atoms of the groups 	defined 

20 hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 
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In addition to being new, the compounds of the present invention have pro-apoptotic 

properties making it possible to use them in pathologies involving a defect in apoptosis, 

such as, for example, in the treatment of cancer and of auto-immune and immune system 

diseases. 

5 The present invention relates more especially to compounds of formula (I): 

R3 

wherein: 

• Het represents a heteroaryl group, 

• T represents a hydrogen atom, a linear or branched (Ci-C6)alkyl group optionally 

10 substituted by one to three halogen atoms, an alkyl(C|-Ci)-NRiR? group or an 

alkyl(Cj-C4)-OR6 group, 

• Ri and R2 independently of one another represent a hydrogen atom or a linear or 

branched (Ci-C6)alkyl group, 

or Ri and R2 form with the nitrogen atom carrying them a heterocycloalkyl group, 

15 • R3 represents a linear or branched (Ci-C6)alkyl group, a linear or branched 

(C2-Ce)alkenyl group, a linear or branched (C?-C6)alkyny] group, a cycloalkyl 

group, a (C3-Cio)cycloalkyl-(Ci-C6)alkyl group wherein the alkyl group may be 

linear or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it 

being understood that one or more carbon atoms of the groups defined 

20 hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 
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♦ R4 represents an aryl, heteroaryl, cycloalkyl or linear or branched (CI-C6)alkyl 

group, it being understood that one or more carbon atoms of the groups defined 

hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

♦ R5 represents a hydrogen atom or a halogen atom, a linear or branched (Ci-C6)alkyl 

5 group, or a linear or branched (C1-C6)alkoxy group, 

♦ R6 represents a hydrogen atom or a linear or branched (Ci -C6)alkyl group, 

♦ R7 represents a group selected from R'7, R'7-CO-, R'7-O-CO-, NR'7R"7-CO-, 

R'7-S02-, R'7-NR"7-S02- wherein R'7 and R"7  independently of one another 

represent a hydrogen atom, a linear or branched (C j-C6)alkyl group, a linear or 

to 

15 

branched (C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl group, a 

cycloalkyl, a heterocycloalkyl, an aryl group, or a heteroaryl, 

♦ R8 and R9 represent, independently of one another, an oxo group or a halogen atom, 

♦ p and p' are, independently of one another, integers equal to 0, 1, 2, 3 or 4, 

♦ q and q' are, independently of one another, integers equal to 1, 2 or 3, 

it being understood that when compound of formula (I) contains a hydroxy group, this 

latter 	group 	may 	be 	optionally 	substituted 	by 	one 	of 	the 	following 	groups: 

—PO(OM)(OM'), 	—P0(0M)(0-1141 +), 	—130(0-M1+)(0-M2+), 	—P0(0)(0-)M32+, 

—130(0M)(0[CH2CH20]„CH3), or —P0(0-Mi+)(0[CH2C1-120]11CH3), wherein M and M' 

independently of one another represent a hydrogen atom, a linear or branched (Ci-C6)alkyl 

20 

25 

group, a linear or branched (C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl 

group, a cycloalkyl or a heterocycloalkyl, both of them being composed of from 5 to 6 ring 

members, while MI +  and M2+  independently of one another represent a pharmaceutically 

acceptable monovalent cation, M32+  represents a pharmaceutically acceptable divalent 

cation and n is an integer comprised between l to 5, 

it also being understood that: 

30 

- 	"aryl” means a phenyl, naphthyl, biphenyl or indenyl group, 

- 	"heteroaryl" means any mono- or bi-cyclic group composed of from 5 to 10 ring 

members, having at least one aromatic moiety and containing from 1 to 4 hetero 

atoms selected from oxygen, sulphur and nitrogen (including quaternary nitrogens), 

- 	"cycloalkyl" 	means 	any mono- 	or bi-cyclic non-aromatic carbocyclic group 
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-P0(0M)(0[CH2CH20]nCH3), or -P0(0"Mi+)(0[CH2CH20]nCH3), wherein M and M' 

independently of one another represent a hydrogen atom, a linear or branched (Ci-C6)alkyl 

group, a linear or branched (C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl 

group, a cycloalkyl or a heterocycloalkyl, both of them being composed of from 5 to 6 ring 

members, while Mi+ and M2+ independently of one another represent a pharmaceutically 

acceptable monovalent cation, M32+ represents a pharmaceutically acceptable divalent 

cation and n is an integer comprised between 1 to 5, 

it also being understood that: 

- "aryl" means a phenyl, naphthyl, biphenyl or indenyl group, 

"heteroaryl" means any mono- or bi-cyclic group composed of from 5 to 10 ring 

members, having at least one aromatic moiety and containing from 1 to 4 hetero 

atoms selected from oxygen, sulphur and nitrogen (including quaternary nitrogens), 

"cycloalkyl" means any mono- or bi-cyclic non-aromatic carbocyclic group 
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containing from 3 to 10 ring members, which may include fused, bridged or Spiro 

ring systems, 

- 

	

	"heterocycloalkyl" means any mono- or bi-cyclic non-aromatic carbocyclic group, 

composed of from 3 to 10 ring members, and containing from one to 3 hetero atoms 

5 

it 

selected from oxygen, sulphur, SO, SO2  and nitrogen, it being understood that 

bicyclic group may be fused or Spiro type, 

being possible for the aryl, heteroaryl, cycloalkyl and heterocycloalkyl groups so defined 

and the alkyl, alkenyl, alkynyl, alkoxy, to be substituted by from 1 to 3 groups selected 

from: optionally substituted linear or branched (CI -C6)alkyl ; optionally substituted linear 

10 	or branched (C2-C6)alkenyl group; optionally substituted linear or branched (C2-C6)alkynyl 

group; 	(C3-C6)spiro; 	optionally 	substituted 	linear 	or 	branched 	(C1-C6)alkoxy; 

(C I  -Co)alkyl-S-; hydroxyl; oxo (or N-oxide where appropriate); nitro; cyan; -COOR'; 

-OCOR'; -NR'R"; R'CONR"-; NR'R"CO-; linear or branched (CI  -CG)polyhaloalkyl; 

trifluoromethoxy; (C1-C6)alkylsulphonyl; halogen; optionally substituted aryl; optionally 

15 	substituted heteroaryl; 	optionally 	substituted aryloxy; 	optionally substituted arylthio; 

optionally substituted cycloalkyl 	or optionally substituted heterocycloalkyl, it being 

understood that R' and R" independently of one another represent a hydrogen atom, an 

optionally substituted linear or branched (Ci-C6)alkyl group or an aryl group, 

their enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 

20 	acceptable acid or base. 

More preferably, the present invention relates to compounds of formula (IA): 

WO 2015/011164 PCT/EP2014/065764 

.4. 

containing from 3 to 10 ring members, which may include fused, bridged or spiro 

ring systems, 

"heterocycloalkyl" means any mono- or bi-cyclic non-aromatic carbocyclic group, 

composed of from 3 to 10 ring members, and containing from one to 3 hetero atoms 

selected from oxygen, sulphur, SO, SO2 and nitrogen, it being understood that 

bicyclic group may be fused or spiro type, 

it being possible for the aryl, heteroaryl, cycloalkyl and heterocycloalkyl groups so defined 

and the alkyl, alkenyl, alkynyl, alkoxy, to be substituted by from 1 to 3 groups selected 

from: optionally substituted linear or branched (C[-CV,)alkyl ; optionally substituted linear 

or branched (C'?-C6)all<eny] group; optionally substituted linear or branched (CVCyalkynyl 

group; (C3-C6)spiro; optionally substituted linear or branched (C]-C6)alkoxy; 

(Ci-C6)alkyl-S-; hydroxyl; oxo (or iV-oxide where appropriate); nitro; cyano; -COOR1; 

-OCOR'; -NR'R"; R'CONR"-; NR'R"CO-; linear or branched (CrC6)polyhaloalkyl; 

trifluoromethoxy; (C1 -C(,)alkylsulphonyl; halogen; optionally substituted aryl; optionally 

substituted heteroaryl; optionally substituted aryloxy; optionally substituted arylthio; 

optionally substituted cycloalkyl or optionally substituted heterocycloalkyl, it being 

understood that R1 and R" independently of one another represent a hydrogen atom, an 

optionally substituted linear or branched (Ci-Ce)alkyl group or an aryl group, 

their enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 

acceptable acid or base. 

More preferably, the present invention relates to compounds of formula (IA): 
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wherein: 

• W represents a C-A3  group or a nitrogen atom, 

• X, Y and Z represent a carbon atom or a nitrogen atom, it being understood that 

only one of them represent a nitrogen atom, while the two others represent carbon 

atoms, 

* 	Al, A2 and A3 independently of one another represent a hydrogen atom or a 

halogen atom, a linear or branched (Ci-C6)polyhaloalkyl group, a linear or 

branched (Ci-C6)alkyl group or a cycloalkyl group, 

or A3 represents a hydrogen atom (when W represents a C-A3  group) while Al  and 

A2 form together with the atoms carrying them an optionally substituted aromatic 

or non-aromatic ring Cy, composed of 5, 6 or 7 ring members, which may contain 

from one to 4 hetero atoms selected independently from oxygen, sulphur and 

nitrogen, it being understood that the nitrogen in question may be substituted by a 

group representing a hydrogen atom, a linear or branched (Ci-C6)alkyl group or a 

group -C(0)-0-Alk wherein Allc is a linear or branched (Ci-C6)alkyl group, 

or W represents a nitrogen atom while Al  and A2 form together with the atoms 

carrying them an optionally substituted aromatic or non-aromatic ring 	Cy, 

composed of 5, 6 or 7 ring members, which may contain from one to 4 hetero 

atoms selected 	independently from 	oxygen, 	sulphur and nitrogen, 	it being 
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• W represents a C-A3 group or a nitrogen atom, 

• X, Y and Z represent a carbon atom or a nitrogen atom, it being understood that 

only one of them represent a nitrogen atom, while the two others represent carbon 

atoms, 

$ A], A2 and A3 independently of one another represent a hydrogen atom or a 

halogen atom, a linear or branched (C1 -Qjpolyhaloalkyl group, a linear or 

branched (Ci-C6)alkyl group or a cycloalkyl group, 

or A3 represents a hydrogen atom (when W represents a C-A3 group) while Ai and 

A2 form together with the atoms carrying them an optionally substituted aromatic 

or non-aromatic ring Cy, composed of 5, 6 or 7 ring members, which may contain 

from one to 4 hetero atoms selected independently from oxygen, sulphur and 

nitrogen, it being understood that the nitrogen in question may be substituted by a 

group representing a hydrogen atom, a linear or branched (Ci-Cg)alkyl group or a 

group -C(0)-0-Alk wherein Alk is a linear or branched (Ci-C6)alkyl group, 

or W represents a nitrogen atom while A] and A2 form together with the atoms 

carrying them an optionally substituted aromatic or non-aromatic ring Cy, 

composed of 5, 6 or 7 ring members, which may contain from one to 4 hetero 

atoms selected independently from oxygen, sulphur and nitrogen, it being 
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understood that the nitrogen in question may be substituted by a group representing 

a hydrogen atom, a linear or branched (C1-C6)alkyl group or a group -C(0)-0-Alk 

wherein Alk is a linear or branched (CI-C6)alkyl group, 

♦ T represents a hydrogen atom, a linear or branched (Ci-C6)alkyl group optionally 

5 

10 

substituted by one to three halogen atoms, an alkyl(CI -C4)-NRI R2, group or an 

alkyl(Ci-C4)-0R6  group, 

♦ R1  and R2 independently of one another represent a hydrogen atom or a linear or 

branched (C1 -C6)alkyl group, 

or R1  and R2 form with the nitrogen atom carrying them a heterocycloalkyl, 

♦ R3 represents a linear or branched (C1-C6)alkyl group, a linear or branched 

(C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl group, a cycloalkyl 

group, a (C3-Cio)cycloalkyl-(Ci-C6)alkyl group wherein the alkyl group may be 

linear or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it 

being understood that one 	or more carbon atoms 	of the 	groups defined 

15 hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

♦ R4 represents an aryl, heteroaryl, cycloalkyl or linear or branched (Ci -C6)alkyl 

group, it being understood that one or more carbon atoms of the groups defined 

hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

♦ R5 represents a hydrogen atom or a halogen atom, a linear or branched (C1-C6)alkyl 

20 group, or a linear or branched (Ci -C6)alkoxy group, 

♦ R6 represents a hydrogen atom or a linear or branched (Ci-C6)alkyl group, 

♦ R7 represents a group selected from R'7, R'7-CO-, R'7-O-CO-, NR'7R"7-CO-, 

R'7-S02-, R'7-NR"7-S02- wherein R'7 and R"7  independently of one another 

represent a hydrogen atom, a linear or branched (Ci-C6)alkyl group, a linear or 

25 

30 

branched (C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl group, a 

cycloalkyl, a heterocycloalkyl, an aryl group, or a heteroaryl, 

♦ R8 and R9 represent, independently of one another, an oxo group or a halogen atom, 

♦ p and p' are, independently of one another, integers equal to 0, 1, 2, 3 or 4, 

♦ q and q' are, independently of one another, integers equal to 1, 2 or 3, 

it being understood that when compound of formula (I) contains a hydroxy group, this 

latter 	group 	may 	be 	optionally 	substituted 	by 	one 	of 	the 	following 	groups: 
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understood that the nitrogen in question may be substituted by a group representing 

a hydrogen atom, a linear or branched (Cf-C6)alkyl group or a group -C(0)-0-Alk 

wherein Alk is a linear or branched (CrC6)alkyl group, 

• T represents a hydrogen atom, a linear or branched (Ci-C6)alkyl group optionally 

substituted by one to three halogen atoms, an aIkyl(C]-C4)-NRiR2, group or an 

alkyl(Ci-C4)-OR6 group, 

$ Ri and R2 independently of one another represent a hydrogen atom or a linear or 

branched (C)-C6)alkyl group, 

or Rj and R2 form with the nitrogen atom carrying them a heterocycloalkyl, 

• R3 represents a linear or branched (Ci-C6)alkyl group, a linear or branched 

(C2-C6)alkenyl group, a linear or branched (C2-CV,)alkynyl group, a cycloalkyl 

group, a (C3-Cio)cycloalkyl-(Ci-C<5)alkyl group wherein the alkyl group may be 

linear or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it 

being understood that one or more carbon atoms of the groups defined 

hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

• R4 represents an aryl, heteroaryl, cycloalkyl or linear or branched (Ci-CVjalkyl 

group, it being understood that one or more carbon atoms of the groups defined 

hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

• R5 represents a hydrogen atom or a halogen atom, a linear or branched (C]-C6)alkyl 

group, or a linear or branched (Ci-C(,)alkoxy group, 

• Re represents a hydrogen atom or a linear or branched (C[-C6)alkyi group, 

• R7 represents a group selected from R'7, R'7-CO-, R'7-O-CO-, NR^R'VCO-, 

RVSO2-, R'7-NR"7-S02- wherein R'7 and R"7 independently of one another 

represent a hydrogen atom, a linear or branched (C|-C<-,)aikyl group, a linear or 

branched (C2-C6)alkenyl group, a linear or branched (C2-CV,)alkynyl group, a 

cycloalkyl, a heterocycloalkyl, an aryl group, or a heteroaryl, 

4 Rg and R9 represent, independently of one another, an oxo group or a halogen atom, 

• p and p' are, independently of one another, integers equal to 0, 1, 2, 3 or 4, 

• q and q' are, independently of one another, integers equal to 1, 2 or 3, 

it being understood that when compound of formula (I) contains a hydroxy group, this 

latter group may be optionally substituted by one of the following groups: 
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—PO(OM)(OM'), 	—P0(0M)(0-1\41+), 	—P0(0-1\41+)(0-1\42+), 	—P0(0)(0-)M32-4, 

—P0(0M)(0[CH2CH201,043), or —P0(0-M1 4-)(0[CH2CH20],,CH3), wherein M and M' 

independently of one another represent a hydrogen atom, a linear or branched (Cr-C6)alkyl 

group, a linear or branched (C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl 

5 group, a cycloalkyl or a heterocycloalkyl, both of them being composed of from 5 to 6 ring 

members, while M1 -4  and M24-  independently of one another represent a pharmaceutically 

acceptable monovalent cation, M324-  represents a pharmaceutically acceptable divalent 

cation and n is an integer comprised between 1 to 5, 

it also being understood that: 

10 - 	"aryl" means a phenyl, naphthyl, biphenyl or indenyl group, 

- 	"heteroaryl" means any mono- or bi-cyclic group composed of from 5 to 10 ring 

members, having at least one aromatic moiety and containing from 1 to 4 hetero 

atoms selected from oxygen, sulphur and nitrogen (including quaternary nitrogens), 

- 	"cycloalkyl" 	means any mono- or bi-cyclic non-aromatic carbocyclic group 

15 containing from 3 to 10 ring members, which may include fused, bridged or spiro 

ring systems, 

- 

	

	"heterocycloalkyl" means any mono- or hi-cyclic non-aromatic carbocyclic group, 

composed of from 3 to 10 ring members, and containing from one to 3 hetero atoms 

selected from oxygen, sulphur, SO, SO2  and nitrogen, it being understood that 

20 bicyclic group may be fused or spiro type, 

it being possible for the aryl, heteroaryl, cycloalkyl and heterocycloalkyl groups so defined 

and the alkyl, alkenyl, alkynyl, alkoxy, to be substituted by from 1 to 3 groups selected 

from: optionally substituted linear or branched (C I -C6)alkyl ; optionally substituted linear 

or branched (C2-C6)alkenyl group; optionally substituted linear or branched (C2-C6)alkynyl 

25 group 	; 	(C3-C6)spiro; 	optionally 	substituted 	linear 	or 	branched 	(Ci-C6)alkoxy; 

(C f -C6)alkyl-S-; hydroxyl; oxo (or N-oxide where appropriate); nitro; cyano; -COOR'; 

-000R; -NR'R"; R'CONR"-; NR'R"CO-; linear or branched (Cr -C6)polyhaloalkyl; 

trifluoromethoxy; (C1-C6)alkylsulphonyl; halogen; optionally substituted aryl; optionally 

substituted heteroaryl; 	optionally substituted aryloxy; 	optionally substituted arylthio; 

30 optionally substituted cycloalkyl or optionally 	substituted heterocycloalkyl, it being 
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PO(OM)(OM'), P0(0M)(0"Mi+), -POtO'M^XO'Ma*), -P0(0")(0")M32+, 

"P0(0M)(0[CH2CH20]llCIl3), or -POfOlVl,+)(O[CII2CII20] ,£113), wherein M and M' 

independently of one another represent a hydrogen atom, a linear or branched (Ci-C6)alkyl 

group, a linear or branched (C2-C<3)alkenyl group, a linear or branched (C2-Ce)alkynyl 

5 group, a cycloalkyl or a heterocycloalkyl, both of them being composed of from 5 to 6 ring 

members, while Mj+ and M2+ independently of one another represent a pharmaceutically 

acceptable monovalent cation, M32+ represents a pharmaceutically acceptable divalent 

cation and n is an integer comprised between 1 to 5, 

it also being understood that: 

10 - "aryl" means a phenyl, naphthyl, biphenyl or indenyl group, 

"heteroaryl" means any mono- or bi-cyclic group composed of from 5 to 10 ring 

members, having at least one aromatic moiety and containing from 1 to 4 hetero 

atoms selected from oxygen, sulphur and nitrogen (including quaternary nitrogens), 

"cycloalkyl" means any mono- or bi-cyclic non-aromatic carbocyclic group 

15 containing from 3 to 10 ring members, which may include fused, bridged or spiro 

ring systems, 

"heterocycloalkyl" means any mono- or bi-cyclic non-aromatic carbocyclic group, 

composed of from 3 to 10 ring members, and containing from one to 3 hetero atoms 

selected from oxygen, sulphur, SO, SO2 and nitrogen, it being understood that 

20 bicyclic group may be fused or spiro type, 

it being possible for the aryl, heteroaryl, cycloalkyl and heterocycloalkyl groups so defined 

and the alkyl, alkenyl, alkynyl, alkoxy, to be substituted by from 1 to 3 groups selected 

from: optionally substituted linear or branched (Ci-C6)alkyl ; optionally substituted linear 

or branched (C2-Cg)alkenyl group; optionally substituted linear or branched (C2-C6)alkynyl 

25 group ; (C3-C6)spiro; optionally substituted linear or branched (Ci-C6)alkoxy; 

(Cf-C6)alkyl-S-; hydroxyl; oxo (or A''-oxide where appropriate); nitro; cyano; -COOR'; 

-OCOR'; -NR'R"; R'CONR"-; NR'R"CO-; linear or branched (CrC6)polyhaloalkyl; 

trifluoromethoxy; (Cj-C'6)alkylsulphonyl; halogen; optionally substituted aryl; optionally 

substituted heteroaryl; optionally substituted aryloxy; optionally substituted arylthio; 

30 optionally substituted cycloalkyl or optionally substituted heterocycloalkyl, it being 
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understood that R' and R" independently of one another represent a hydrogen atom, an 

optionally substituted linear or branched (Cr-C6)alkyl group or an aryl group, 

it being possible for the Cy moiety defined in formula (IA) to be substituted by from 1 to 3 

groups 	selected 	from 	linear 	or 	branched 	(Ci-Co)alkyl, 	linear 	or 	branched 

5 (C1 -C6)polyhaloalkyl, hydroxy, linear or branched (Ci-C6)alkoxy, COOH, NRE'Ri" and 

halogen, it being understood that R1' and RI " have the same definitions than the groups R' 

and R" mentioned hereinbefore, 

their enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 

acceptable acid or base. 

10 Compounds of formula (IA-1), their enantiomers and diastereoisomers, and addition salts 

thereof with a pharmaceutically acceptable acid or base, are more preferred: 

R3 

\ 	R ---- 4  

0 - 

x 
A1 

O 

N 
R5 4110 (IA-1) 

) 
( R9) P 

q 

 \R 
7 

wherein X, Y, W, A1, A2, R3, R4, R5, R7, R8, R9, T, p, p', q and q' 

formula (IA). 

are as defined for 

15 Compounds of formula (IA-2), their enantiomers and diastereoisomers, and addition salts 

thereof with a pharmaceutically acceptable acid or base, are even more preferred: 
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understood that R' and R" independently of one another represent a hydrogen atom, an 

optionally substituted linear or branched (Ci-Ce)alkyl group or an aryl group, 

it being possible for the Cy moiety defined in formula (IA) to be substituted by from 1 to 3 

groups selected from linear or branched (Cj-Ce) alkyl, linear or branched 

(Ci-C6)polyhaloalkyl, hydroxy, linear or branched (Ci-C(l)alkoxy, COOH, NRi'Rj" and 

halogen, it being understood that Rj' and Rj" have the same definitions than the groups R' 

and R" mentioned hereinbefore, 

their enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 

acceptable acid or base. 

Compounds of formula (IA-1), their enantiomers and diastereoisomers, and addition salts 

thereof with a pharmaceutically acceptable acid or base, are more preferred: 

(IA-1) 

wherein X, Y, W, Aj, A2, R3, R4, R5, R7, Rs, R9, T, p, p', q and q' are as defined for 

formula (IA). 

Compounds of formula (IA-2), their enantiomers and diastereoisomers, and addition salts 

thereof with a pharmaceutically acceptable acid or base, are even more preferred: 
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R3  

\N----R4  
_ 

1 

N... --A2 

SI 

N 

T 
• 

(IA-2) 

wherein A1 , A2, R3, R4, R7  and T are as defined for formula (IA). 

Among the pharmaceutically acceptable acids there may be mentioned, without implying 

any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid, 

5 	acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, 

glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic acid, 

methanesulphonic acid, camphoric acid etc. 

Among the pharmaceutically acceptable bases there may be mentioned, without implying 

any limitation, sodium hydroxide, potassium hydroxide, triethylamine, tert-butylamine etc. 

1 o 	In a preferred embodiment of the invention, R4  represents a phenyl substituted at the para 

position 	by 	a group 	of 	formula 	—0P0(0M)(0M'), 	—0P0(0M)(0-M1+), 

—0P0(0-M1 +)(0-M2), 	—0P0(0-)(0-)M324-, 	—0P0(0M)(0[CH2CH20]E,013), 	or 

—0P0(0-M1 -f)(0[CH2CH20],CH3), wherein M and M' independently of one another 

represent a hydrogen atom, a linear or branched (Cm-C6)alkyl group, a linear or branched 

15 	(C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl group, a cycloalkyl or a 

heterocycloalkyl, both of them being composed of from 5 to 6 ring members, while M1+  

and M2+  independently of one another represent a pharmaceutically acceptable monovalent 

cation, M32+  represents a pharmaceutically acceptable divalent cation and n is an integer 

comprised between 1 to 5, it being understood that the phenyl group may be optionally 

20 	substituted by one or more halogen atoms. 
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R3 

wherein A); A2, R3, R4, R7 and T are as defined for formula (IA). 

Among the pharmaceutically acceptable acids there may be mentioned, without implying 

any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid, 

5 acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, 

glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic acid, 

methanesulphonic acid, camphoric acid etc. 

Among the pharmaceutically acceptable bases there may be mentioned, without implying 

any limitation, sodium hydroxide, potassium hydroxide, triethylamine, /ert-butylamine etc. 

JO In a preferred embodiment of the invention, R4 represents a phenyl substituted at the para 

position by a group of formula -OPO(OM)(OM'), -OPO(OM)(CTMi+), 

-0P0(0"MI+)(0"M2+), C)P0(0")(0")M:S2+, -0P0(0M)(0[CH2CH20]nCH3), or 

-0P0(0-Mff)(0[CH2CH20]nCH3), wherein M and M' independently of one another 

represent a hydrogen atom, a linear or branched alkyl group, a linear or branched 

15 (C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl group, a cycloalkyl or a 

heterocycloalkyl, both of them being composed of from 5 to 6 ring members, while Mi+ 

and M2+ independently of one another represent a pharmaceutically acceptable monovalent 

cation, M32+ represents a pharmaceutically acceptable divalent cation and n is an integer 

comprised between 1 to 5, it being understood that the phenyl group may be optionally 

20 substituted by one or more halogen atoms. 
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The 	group 	Het 	advantageously 	represents 	one 	of 	the 	following 	groups: 

tetrahydroindolizine, indolizine or 1,2-dimethyl-1H-pyrrole. The group 1,2-dimethyl-1H-

pyrrole is more especially preferred. Alternatively, the group 5,6,7,8-tetrahydroindolizine 

is more preferred. 

5 In the preferred compounds of the invention, q=1 and q'=1. Alternatively, q=2 and q'=1. 

Preferably, T represents a hydrogen atom, a methyl group, a (morpholin-4-yl)alkyl group, a 

dimethylaminomethyl group, or an (alkylpiperazin-1 -yl)alkyl group. More preferably, T 

represents a methyl group, a (morpholin-4-yl)methyl group, a 3 -(morpholin-4-yl)propyl 

group or a (4-methylpiperazin-l-yl)methyl group. Even more preferably, T represents a 

10 methyl group. Alternatively, T represents more preferably a (moipholin-4-yl)methyl group. 

In preferred compounds of the invention, R3 represents a linear or branched (C I  -C6)alkyl 

group, an aryl group or a heteroaryl group. More specifically, R3 is a group selected from 

phenyl, methyl, ethyl, propyl, butyl, 1-methyl-1H-pyrrolo{2,3-b]pylidine or 5-eyano-1,2-

dimethyl-1H-pyrrole. More preferably, R3 represents a methyl, propyl or butyl group. Even 

15 more preferably, R3 represents a methyl group. 

Preferably, R4 represents a linear or branched (CI -C6)alkyl group (more especially a butyl) 

or an aryl group. R4 represents advantageously a phenyl group optionally substituted. 

Preference is given to the R4 group being a 4-hydroxyphenyl. 

Advantageously, R7 represents a group R'7-CO- or R'7-0-00-. 

20 In preferred compounds of the invention, R'7 represents an aryl optionally substituted, a 

cycloalkyl optionally substituted or an alkyl optionally substituted. More preferably, R'7 

represents an optionally substituted naphthalene, phenyl or indole group. The most 

preferred substitutions for the phenyl group are alkyl optionally substituted, cyano, 

alkynyl, halogen, alkoxy optionally substituted, or -NR'R". Even more preferably 
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The group Het advantageously represents one of the following groups: 

tetrahydroindolizine, indolizine or 3,2-dimethyl-1 //-pyrrole. The group 1,2-dimethyl-1 H-

pyrrole is more especially preferred. Alternatively, the group 5,6,7,8-tetrahydroindolizine 

is more preferred. 

In the preferred compounds of the invention, q=l and q'-l. Alternatively, q=2 and q'=T. 

Preferably, T represents a hydrogen atom, a methyl group, a (morpholin-4-yl)alkyI group, a 

dimethylaminomethyl group, or an (alkylpiperazin-l-yl)alkyl group. More preferably, T 

represents a methyl group, a (morpholin-4-yl)methyl group, a 3-(morpholin-4-yl)propyl 

group or a (4-methyIpiperazin-l-yl)methyl group. Even more preferably, T represents a 

methyl group. Alternatively, T represents more preferably a (morpholin-4-yl)methyl group. 

In preferred compounds of the invention, R3 represents a linear or branched (Cj-CV,)alkyl 

group, an aryl group or a heteroaryl group. More specifically, R3 is a group selected from 

phenyl, methyl, ethyl, propyl, butyl, 1 -methyl-1 /7-pyrrolo[2,3-/?]pyridine or 5-cyano-l,2-

dimethyl-lif-pyrrole. More preferably, R3 represents a methyl, propyl or butyl group. Even 

more preferably, R3 represents a methyl group. 

Preferably, R4 represents a linear or branched (Ct-C{,)alkyl group (more especially a butyl) 

or an aryl group. R4 represents advantageously a phenyl group optionally substituted. 

Preference is given to the R4 group being a 4-hydroxyphenyl. 

Advantageously, R7 represents a group R'7-CO- or R'7-O-CO-. 

In preferred compounds of the invention, R'7 represents an aryl optionally substituted, a 

cycloalkyl optionally substituted or an alkyl optionally substituted. More preferably, R'7 

represents an optionally substituted naphthalene, phenyl or indole group. The most 

preferred substitutions for the phenyl group are alkyl optionally substituted, cyano, 

alkynyl, halogen, alkoxy optionally substituted, or -NR'R". Even more preferably 
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preferred substitutions for the phenyl group are methyl, ethyl, methoxy, chloro, bromo, 

cyano, 	2-dimethylaminoethylamino, 	ethynyl, 	2-dimethylaminoethoxy, 

2-(dimethylamino)ethyl(methypamino, dimethylcarbamoylethyl. 

In a preferred embodiment, p=p'=0. 

5 More particularly, the invention relates to the following compounds: 

• N-(4-Hydroxypheny1)-N-methyl-3-17-[(3R)-3-methyl-1,2,3,4-tetrahydro 

isoquinoline-2-carbony1]-2-(2-phenylacety1)-1,2,3,4-tetrahydroisoquinolin-6-y1}-

5,6,7,8-tetrahydroindolizine-1-carboxamide; 

• Phenyl 6-{ I -[(4-hydroxyphenyl)(methypcarbamoy1}-5,6,7,8-tetrahydroindol izin-3 - 

10 yll -7- [(3R)-3 -methyl- 1,2,3 ,4-tetrahydroisoquinol ine-2-carbonyl] - 1 ,2,3 ,4-tetrahydro 

isoquinoline-2-carboxylate; 

• Phenyl 6- {4- [(4-hyd roxyphenyl)(methyl)carbamoyl] - 1 ,5 -dimethyl- 1H-pyrrol-2-y1 1 - 

7- [(3R)-3-methy1-1,2,3,4-tetrahydroisoquinoline-2-carbony1]-1,2,3,4-tetrahydro 

isoquinoline-2-carboxylate; 

15 • Phenyl 6-11-[(4-hydroxyphenyl)(methyl)carbamoy11-5,6,7,8-tetrahydroindolizin-3-

y1}-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonylj-

1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride; 

• Phenyl 6-14-[(4-hydroxyphenyl)(methyl)carbamoy1]-1,5-dimethy1-1H-pyrrol-2-yll-

7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyll- 

20 1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride; 

• 4-Methylphenyl 	6-{ 1- [(4-hydroxyphenyl)(methyl)carbamoy1]-5,6,7,8-tetrahydro 

indolizin-3-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbony1]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride; 

• 2-Methyl phenyl 	6- { 1 - [(4-hydroxyphenyl)(methyl)carbamoyl] -5 ,6,7,8-tetrahydro 

25 indolizin-3-y1)-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate; 

• 4-Methoxyphenyl 	6- { 1-[(4-hydroxyphenyl)(methyl)carbamoy11-5,6,7,8-tetrahydro 

indolizin-3-y11-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl+ 1 ,2,3 ,4-tetrahydroisoquinoline-2-carboxylate; 

30 • 4-Chlorophenyl 	6-11 -[(4-hydroxyphenyl)(methyl)carbamoy1]-5,6,7,8-tetrahydro 
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preferred substitutions for the phenyl group are methyl, ethyl, methoxy, chloro, bromo, 

cyano, 2-dimethylaminoethylamino, ethynyl, 2-dimethylaminoethoxy, 

2-(dimethylamino)ethyl(methyl)amino, dimethylcarbamoylethyl. 

In a preferred embodiment, p-p'-O. 

More particularly, the invention relates to the following compounds: 

® .¥-(4-Hydroxyphenyl)-A'-methyl-3-{7-t(3/?)-3-methyl-l ,2,3,4-tetrahydro 

isoquinoline-2-carbonyl]-2-(2-phenylacetyl)-l,2,3,4-tetrahydroisoquinolin-6-yl}-

5,6,7,8-tetrahydroindolizine-l-carboxamide; 

® Phenyl 6-{ 1 -[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-

yl} -7-[(3i?)-3 -methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydro 

isoquinoline-2-carboxyIate; 

o Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l//~pyrrol-2-yl}-

7-[(3i?)-3-methyl-l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-tetrahydro 

isoquinoline-2-carboxylate; 

• Phenyl 6-{ l-[(4-hydroxyphcnyl)(mcthyl)carbamoyl]-5,6.7,8-tetrahydroindo]izin-3-

yl}-7"[(3xS)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-

l,2,3,4-tetrahydroisoquinoIine-2-carboxylate hydrochloride; 

« Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l/7-pyrrol-2-yl}-

7-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-

1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride; 

• 4-Methylphenyl 6-{ l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indolizin-3-yl}-7-[(35)-3-(moipholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquiiioline-2-carboxylate hydrochloride; 

® 2-Methylphenyl 6- {1 -[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indolizin-3-yl}-7-[(3,S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• 4-Methoxyphenyl 6-{ l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indol izin-3 -yl} -7- [(3S)-3 -(morphol i n-4-ylmethyl)-1,2,3,4-tetrahydroisoquinol ine-2 -

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• 4-Chlorophenyl 6-{ 1 -[(4-hydroxyphenyl)(methyl)carbamoyI]-5,6,7,8-tetrahydro 
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indolizin-3 -yll -7-[(38)-3 -(morpholin-4-y1 methyl)- 1 ,2,3 ,4-tetrahydro isoqu i no li ne-2-

carbony1+1 ,2,3 ,4-tetrahydroi soq ui noline-2-carboxylate; 

e 4-Ethylphenyl 	6-{ 1 -[(4-hydroxyphenyl)(methypearbamoy1]-5,6,7,8-tetrahydro 

indolizin-3-y1) -7-[(34-3-(morpholin-4-ylmethyl)- 1 ,2,3,4-tetrahydroisoquinoline-2- 

s carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

0 4-Cyanophenyl 	6-{ 1 - [(4-hydroxyphenyl)(methyl)earbamoy1+5,6,7,8 -tetrahydro 

indolizin-3 -yl} -74(38)-3 -(morpholin-4-ylmethyl)- 1 ,2,3,4-tetrahydroisoquinoline-2-

carbony11-1,2,3 ,4-tetrahydroisoquinoline-2-carboxylate; 

* 2-Methoxyphenyl 	6-{ 1 - [(4-hydroxyphenyl)(methyl)carbamoyl] -5 ,6,7,8-tetrahydro 

10 indolizin-3-y1 } -74(3S)-3-(morpholin-4-ylmethyl)- 1 ,2,3 ,4-tetrahydroisoquinoline-2-

carbonylj- 1 ,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

0 4-Methylphenyl 	6- f 4- [(4-hydroxyphenyl)(methypearbamoyli - 1, 5-dimethy1-111- 

pyrrol-2-y1 } -74(3S)-3 -(morpholin-4-ylrnethyl)- 1 ,2,3 ,4-tetrahydroisoquinoline-2-

carbonyl+ 1 ,2,3 ,4-tetrahydroi soquinoline-2-carboxyl ate; 

15 6 4-Chlorophenyl 	6- f 44(4-hydroxyphenyl)(methyl)carbamoy1]- 1 ,5 -dimethyl-1 Ha 

pyrrol-2-yl } -7-[(35)-3-(morpholin-4-ylmethyl)- 1 ,2,3 ,4-tetrahydroisoquinoline-2-

carbonylf- 1 ,2,3 ,4-tetrahydroisoquinoline-2-carboxylate; 

0 4-Cyanophenyl 	6- f 4- {(4-hydrox yphenyl)(methypearbamoyll - 1,5 -dimethyl-1H- 

pyrrol-2-yll -7- [(38)-3 -(m orpholin-4-ylmethyl)- 1 ,2,3,4-tetrahydroisoqui noline-2- 

20 carbonyl+ 1 ,2,3 ,4-tetrahydroisoquinoline-2-carboxylate; 

® 4-Cyanophenyl 	6- f 4- [(4-hydroxyphenyl)(methyl)carbamoyli-1,5 -dimethyl- 1H- 

pyrrol-2-y1 } -7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1 ,2,3,4-

tetrahydroisoquinoline-2-carboxylate; 

* 4- f [2-(Dimethylamino)ethyl]aminolphenyl 	6- f 1 -{(4-hydroxyphenyl)(methyl) 

25 carbamoy11-5,6,7,8-tetrahydroindolizin-3 -yll -7-[(3R)-3 -methyl-1 ,2,3 ,4-

tetrahydmisoquinoline-2-carbonyl]- 1 ,2,3 ,4-tetrahydroisoquinoline-2-carboxylate ; 

• Phenyl 6-44-[(4-hydroxyphenyl)(propypearbamoy1+1 ,5 -dimethy1-1 H-pyrrol-2-y1}- 

7-[(3S)-3 -(morpholin-4-ylmethyl)- 1 ,2,3 ,4-tetrahydroisoquinoline-2-carbony1]- 

1 ,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

30 • Phenyl 	6- ( 4- [buty1(4-hydroxyphenypearbamoy1]-1 ,5 -di methyl- 1H-pyrrol-2-yll -7- 

[(3,9-3 -(morpholin-4-ylmethyl)-1 ,2,3 ,4-tetrahydroisoquinoline-2-carbonyl+ 1,2,3,4-

tetrahydroisoquinoline-2-carboxylate; 
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indolizin-3-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® 4-Ethylphenyl 6-{ 1 -[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

iiidolizin-3-yl}-7-[(35)-3-(moipholin-4-ylmethyl)-lJ2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® 4-Cyanophenyl 6-{ 1 -[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indolizin-3 -yl)-7-[(31S')-3 -(morpholin-4-ylmethyl)-1 s2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2"carboxylate; 

• 2-Methoxyphenyl 6-{l -[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,84etrahydro 

indolizin-3-yl}-7-[(3iS)-3-(morpholin-4-ylmethyl)-l,2,3!4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3.4-telrahydroisoquinolinc-2-carboxylatc; 

® 4-Methylphenyl 6- {4- [(4-hydroxyphenyl)(methyl)carbamoyl] -1.5-dimethyl-1H-

pyiTol-2-yl}-7-[(3iS)-3-(morpholin-4-ylmetliyl)-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• 4-Chlorophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l//-

pyrrol-2-yl} -7-[(3lS)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl] -1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

© 4-Cyanophenyl 6- {4- [(4-hydroxyphenyl)(methyl)carbamoyl] -1,5 -dimethyl-1H-

pyrrol-2-yl} -7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinol ine-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® 4-Cyanophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-

pyrrol-2-yl}-7-[(3i?)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-

tetrahydroisoquinoline-2-carboxylate; 

® 4-{[2-(Dimethylamino)ethyl]amino}phenyl 6-{l-[(4-hydroxyphenyl)(methyl) 

carbamoyl]-5;6,7,8-tetrahydroindolizin-3-yl}-7-[(3i?)-3-methyl-l,2,3,4-

tctrahydroisoqui no! ine-2-carbonyl] -1,2,3,4-tetrahydroisoquinoline-2-carb(.)xyl ate; 

• Phenyl 6- {4-[(4-hydroxyphenyI)(propyl)carbamoyl]-1,5-dimethyl-l/7-pyrrol-2-yl} -

7-[(3fS)-3-(morpholin-4-ylmethyl)-l,2,3J4-tetrahydroisoquinoline-2-carbonyl]-

l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® Phenyl 6- {4-[butyl(4-hydroxyphenyl)carbamoyl]-l ,5-dimethyl- l//-pyirol-2-yl} -7-

[(35)-3-(moipholin-4-ylmethyl)-l,2,3,4-tetrahydi'oisoquinoline-2-carbonyl]-l,2,3;4-

tetrahydroisoquinoline-2-carboxylate; 
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0 Phenyl 6- {4- [(4-hydroxyphenyl)(methypearbamoyl] - 1 ,5 -dimethyl- 1 H-pyrrol-2-yll - 

7- [(3S)-3 -[(4-methylpiperazin- 1 -yOmethyl] - 1,2,3 ,4-tetrahyd roi so quino line-2-

carbonyl] - 1 ,2,3,4-tetrahydroisoquinoline-2-earboxylate; 

• N-Butyl-N-(4-hydroxypheny1)- 1 ,2-dimethy1-5- {7- [(3S)-3 -(morpholi n-4-ylmethyl)- 

5 1 ,2,3 ,4-tetrahydroisoquinoline-2-carbony1]-2-(2-phenylacety1)- 1,2,3,4-

tetrahydroisoquinolin-6-y1 } -1H-pyrrole-3-carboxamide; 

• 3 -[2-(Dimethylam ino)ethoxy]phenyl 6- { 4-[(4-hydroxyphenyl)(methyl)earbamoyl] - 

1 ,5-dimethyl- 1H-pyn-o1-2-yll -7- [(3R)-3 -methyl- 1 ,2,3 ,4-tetrahydroisoquinoline-2-

carbonyl]- 1 ,2,3,4-tetrahydroisoquinoline-2-earboxylate; 

10 • 4- { [2-(Dimethylamino)ethyl](methyDamino) phenyl 	6- {4- [(4-hydroxyphenyl) 

(methyl)carbamoyll - 1 ,5 -dimethyl- 1H-pyno1-2-y1} -7-[(3R)-3 -methyl- 1 ,2,3,4-

tetrahydroisoquinoline-2-earbonyTh 1 ,2,3 ,4-tetrahydroisoquinoline-2-earboxyl ate; 

• 4-Ethynylphenyl 	6- {4- [(4-hydroxyphenyl)(methyl)earbamoyl] - 1,5 -dimethyl- 1 H- 

pyrr 01-2 -yll -7 -[(3 S)-3 -(morpholin- 4 -ylmethyl)-1 ,2 ,3 ,4 -tetr ahy droisoquinoline-2- 

15 carbonyl] - 1 ,2,3 ,4-tetrahydroisoquinoline-2-carboxylate; 

• Naphthalen-2-yl 	6- {4- [(4-hydroxyphenyl)(methypearbamoyl] - 1 ,5-d imethyl- 1 H- 

pyrrol-2-yll -7- [(3S)-3 -(morpholin-4-ylmethyl)-1 ,2,3 ,4-tetrahydroisoquinoline-2-

carbony1]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate; 

• 1 H-Indo1-5-y1 	6- {4- [(4-hydroxyphenyl)(methypearbamoyli -1 ,5-di methyl- 1H- 

20 pyrrol-2-y11-7-[(35)-3-(morpholin-4-ylmethyl)-1 ,2,3,4-tetrahydroisoquinoline-2-

carbonyli- 1 ,2,3,4-tetrahydroisoquinoline-2-earboxylate; 

• 3 - [2-(DimethylearbamoyDethyl]phenyl 	6- {4- [(4-hydroxyphenyl)(methyl) 

earbamoy1]-1 ,5-dimethy1-1H-pyrrol-2-yll -7- [(3R)-3-methy1-1 ,2,3,4-

tetrahydroisoquinoline-2-earbonyl] -1 ,2,3 ,4-tetrahydroisoquinoline-2-earboxylate; 

25 • 4-Bromophenyl 	6- {4- [(4-hydroxyphenyl)(methypearbamoyl] - 1 ,5 -dimethyl- 1 II- 

pyrrol-2-yll -7- [(3S)-3 -(morpholin-4-yhnethyl)- 1 ,2,3,4-tetrahydroisoquinoline-2-

carbonyl] - 1 ,2,3,4-tetrahydroisoquinoline-2-earboxylate; 

• (17;40-4- { [(/ert-Butoxy)earbonyl] amino [ eyelohexyl 	6- { 4- [(4-hydroxyphenyl) 

(methyl)earbamoyli- 1 ,5 -dimethy1-1H-pyrrol-2-y1 1 -7- [(3R)-3 -methyl-1 ,2,3,4- 

30 tetrahydroisoquinoline-2-carbony1]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• 4[2-(Dimethylearbamoyl)ethyl]phenyl 	6- {4- [(4-hydroxyphenyl)(methyl) 

earbamoyl] - 1 ,5 -dimethyl- 1H-pyrrol-2-y1}-7-[(3/0-3 -methyl- 1 ,2,3 ,4-tetrahydro 
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Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-lff-pyrrol-2-yl}-

7-[(3,S)-3-[(4-methylpiperazin-l-yl)methyl]~l,2,3,4-tetrahydroisoquinoline-2-

carbony].]-l.,2,3.4-tetrahydroisoquinolme-2-carboxylate; 

TV-Butyl-A/-(4-hydroxyphenyl)-l,2-dimethyl-5-{7-[(3JSr)-3-(morpholin-4-ylmethyl)-

l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-l,2,3,4-

tctrahydroisoquinolin-6-yl}-l//-pyrrole-3-earboxarnide; 

3-[2-(Dimethylamino)ethoxy]phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-

l55-dimethyl-l//-pyiTol-2-yl}-7-[(3i?)-3-methyl-l,2,3,4-teti'ahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

4-{[2-(Dimethylamino)ethyl](methyl)amino}phenyl 6-{4-[(4-hydroxyphenyl) 

(methyl)carbamoyl]4,5-dimethyl-li/-pyiTol-2-yl}-7-[(3i?)-3-methyl-l,2,354-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

4-Ethynylphenyl 6- {4- [(4-hydroxyphenyl)(methyl)carbamoyl] -1,5 -dimethyl-1II-

pyiTol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquin.oline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

Naphthalen-2-yl 6-{4-[(4-hydroxyphenyl)(methyl)cai'bamoyl]-l,5-dimethyI-l/-/-

pyiTol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoIine-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

177-Indol-5-yl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l/7-

pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

3-[2-(Dimethylcarbamoyl)ethyl]phenyl 6-{4-[(4-hydroxyphenyl)(methyl) 

carbamoyl]-l,5-dimethyl-lJf/-pyrrol-2-yl}-7-[(3JK)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

4-Bromophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1//-

pyrrol-2-yl}-7-[(31S)-3-(morpholin-4-ylmethyl)-l,2J3,4-tetrahydi'oisoquinoline-2-

carbonyl]-l,253,4-tetrahydioisoquinoline-2-carboxylate; 

(1 /•,4/')-4- {[(/e/Y-Butoxy)carbonyl] amino} cyclohexyl 6- {4-[(4-hydroxyphenyl) 

(methyl)carbamoyl]-l,5-dimethyl-l//-pyrrol-2-yl}-7-[(3i?)-3-methyI-l,2,3,4-

tetiahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

4-[2-(Dimethylcarbamoyl)ethyl]phenyl 6-{4-[(4-hydroxyphenyl)(methyl) 

carbamoyl]-l,5-dimethyl-l//-pyiTol-2-yl}-7-[(3i?)-3-methyl-l,2,3,4-tetrahydro 
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isoquinoline-2-earbony1}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• Cyclohexyl 	6- {4-[(4-hydroxyphenyl)(methyl)carbamoy11- 1 ,5 -dimethyl -1H-pyrrol- 

2-y1}-7-[(3/0-343-(morpholin-4-yl)propyl]-1,2,3,4-tetrahydroisoquinoline-2- 

carbony11-1,2,3,4-tetrahydroisoquinoline-2-carboxylate. 

5 The invention relates also to a process for the preparation of compounds of formula (I) 

characterised in that there is used as starting material the compound of formula (II): 

R3 

N 	
R

----- 	'
A 

0- 

O 

AIkO (II) 
 

R8)p 

( 	) . 	 )q 

 

N 

0 

0 

wherein Het, R3, R4, R8, R9, p, p', q and q' are as defined for formula (I) and Alk 

represents a linear or branched (C1 -C6) alkyl group, 

10 the ester function of which compound of formula (II) is hydrolysed to yield the 

corresponding carboxylic acid which is then subjected to peptide coupling with a 

compound of formula (III): 
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isoquinolinc-2-carboriylj-l ,2,3.4-l.etrahydroisoquinoiinc-2-carboxylate; 

® Cyclohexyl 6- {4-[ (4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 / /-pyrrol-

2-yl}-7-[(37?)-3-[3-(morpholin-4-yl)propyl]-l,2,354-tetrahydroisoquinoline-2-

carbonyl]-1,2,3.4-tetrahydroisoquinolinc-2-carboxylate. 

The invention relates also to a process for the preparation of compounds of formula (I) 

characterised in that there is used as starting material the compound of formula (II): 

wherein Het, R3, R4, Rs, R<j, p, p', q and q' are as defined for formula (I) and Alk 

represents a linear or branched (Cj-Ce) alkyl group, 

<)q 

o 

the ester function of which compound of formula (II) is hydrolysed to yield the 

corresponding carboxylic acid which is then subjected to peptide coupling with a 

compound of formula (III): 
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N H 

T 

(III) 
Si 

wherein R5 and T are as defined for formula (I), 

to yield the compound of formula (IV): 

R3  

40 
O 

N 
R5  (IV) 

)p 

T 	
( 	) 

( 	) 

N 

0 

O 

5 wherein Het, R3, R4, R5, R5, R9, T, p, p', q and q' are as defined for formula (1), 

compound of formula (IV) which is deprotected and subjected to an acylation or a 

sulfonylation reaction, 	and which can optionally be subjected to the action of a 

pyrophosphate or a phosphonate derivative in basic 

formula (I), 

conditions, to yield the compound of 
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(III) 

wherein R5 and T are as defined for formula (I), 

to yield the compound of formula (IV): 

(IV) 

wherein Het, R3, R,|, Rs, Rs, R9, T, p, p', q and q' are as defined for formula (I), 

compound of formula (IV) which is deprotected and subjected to an acylation or a 

sulfonylation reaction, and which can optionally be subjected to the action of a 

pyrophosphate or a phosphonate derivative in basic conditions, to yield the compound of 

formula (I), 
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5 

which compound of formula (I) may be purified according to a conventional separation 

technique, which is converted, if desired, into its addition salts with a pharmaceutically 

acceptable acid or base and which is optionally separated into its isomers according to a 

conventional separation technique, 

it being understood that at any moment considered appropriate during the course of the 

process described above, some groups (hydroxy, amino...) of the starting reagents or of 

the synthesis intermediates can be protected and subsequently deprotected, as required by 

the synthesis. 

More specifically, the invention relates also to a process for the preparation of compounds 

1 0 of formula (IA-1) characterised in that there is used as starting material the compound of 

formula (V): 

Alk 

\ 
0 

0_ 
/ A1  

X (V) 

15 

0 Y—A2  

wherein X, Y, W, Al  and A2 are as defined for formula (IA) and Alk represents a linear or 

branched (C1-C6) alkyl group, 

the ester function of which compound of formula (V) is hydrolysed to yield the carboxylic 

acid or the corresponding .carboxylate, which may be converted into an acid derivative 

such as aryl chloride or the corresponding anhydride before being coupled with an amine 

NHR3R4  wherein R3 and R4  have the same meanings as for formula (IA), to yield the 

compound of formula (VI): 
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which compound of formula (I) may be purified according to a conventional separation 

technique, which is converted, if desired, into its addition salts with a pharmaceutically 

acceptable acid or base and which is optionally separated into its isomers according to a 

conventional separation technique, 

5 it being understood that at any moment considered appropriate during the course of the 

process described above, some groups (hydroxy, amino...) of the starting reagents or of 

the synthesis intermediates can be protected and subsequently deprotected, as required by 

the synthesis. 

More specifically, the invention relates also to a process for the preparation of compounds 

10 of formula (IA-1) characterised in that there is used as starting material the compound of 

formula (V): 

(V) 

wherein X, Y, W, Ai and A2 are as defined for formula (IA) and Alk represents a linear or 

branched (Ci-Cg) alkyl group, 

15 the ester function of which compound of formula (V) is hydrolysed to yield the carboxylic 

acid or the corresponding. carboxylate, which may be converted into an acid derivative 

such as acyl chloride or the corresponding anhydride before being coupled with an amine 

NHR3R4 wherein R3 and R4 have the same meanings as for formula (IA), to yield the 

compound of formula (VI): 
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R3 

N- 

O— 
. A1  

X 
(VI) 

1111 Y A2  

wherein X, Y, W, A1, A2, R3 and R4 are as defined for formula (IA), 

compound of formula (VI) which is then halogenated and further converted into the 

corresponding borohydride derivative of formula (VII) : 

R3 

0 

X 
\ 
Y 	A2 	(VII) 

R810 
/ \ ORB2 

5 

wherein X, Y, W, A1 , A2, R3 and'R4  are as defined for formula (IA), and 

RBI  and Ri32 represent a hydrogen, a linear or branched (C1-C6) alkyl group, or RBI and RB2 

form with the oxygen atoms carrying them an optionally methylated ring, 

which compound of formula (VII) is further subjected to coupling with a compound of 

10 	formula (VIII): 
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5 

(VI) 

wherein X, Y, W, Aj, A2, R3 and R4 are as defined for formula (IA), 

compound of formula (VI) which is then halogenated and further converted into the 

corresponding borohydride derivative of formula (VII) : 

(VII) 

wherein X, Y, W, Aj, A2, R3 and R4 are as defined for formula (IA), and 

Ret and RB2 represent a hydrogen, a linear or branched (Cj-Ce) alkyl group, or RBI and RR? 

form with the oxygen atoms carrying them an optionally methylated ring, 

10 

which compound of formula (VII) is further subjected to coupling with a compound of 

formula (VIII): 
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L 
0 

AIk'O (VIII) 
138)p 

( 	9) p. 	
N 
	

) 

0 

0 

wherein RB, R9, p, p', q and q' are as defined for formula (IA), and 

Alk' represents a linear or branched (C1 -05) alkyl group, and 

L represents a leaving group selected from halogen or sulfonate, 

5 	to yield the compound of formula (IIA-1) : 

R3  

RA 1\1,-----  , 

Ai 

X 

Y --- A2 

O 

AIk'O 
1.11 

(HA-1) 
R ) 

P 

(R ) , 
N 	

) 

0 

O 

wherein X, Y, W, At, A2, R3, R4, R8, R9, p, p', q, and q' are as defined for formula (IA) 

and Alk' is as defined previously, 

the ester function of which compound of formula (IIA-1) is hydrolysed to yield the 
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Alk'O (VIII) 

wherein Rg, R9, p, p', q and q' are as defined for formula (IA), and 

Alk' represents a linear or branched (Ci-C6) alkyl group, and 

L represents a leaving group selected from halogen or sulfonate, 

to yield the compound of formula (IIA-1) : 

Ra 

(IIA-1) 

o 

0 

wherein X, Y, W, At, A2, R3, R4, Rs> R?, P, p', q, and q' are as defined for formula (IA) 

and Alk' is as defined previously, 

the ester function of which compound of formula (IIA-1) is hydrolysed to yield the 
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5 

10 

corresponding carboxylic acid which is then subjected to peptide coupling with a 

compound of formula (III) : 

NH 

(III) 

wherein R5 and T are as defined for formula (IA), 

to yield the compound of formula (IVA-1) : 

R3  

N_--R
4 

0- 
Ai  

X 
\ 
Y---  A2  

O 

N 110 (VA-1) 
R8  )p 

)q (R9)p' 
N 

0 

O 

wherein X, Y, W, A1, A2, R3, R4, R5, R8, R9, T, p, p', q, q' are as defined for formula (IA), 

compound of formula (IVA-1) which is deprotected and subjected to an acylation or a 

sulfonylation reaction, 	and which can 	optionally be subjected to the action 	of a 

pyrophosphate or a phosphonate derivative in basic conditions, to yield 

formula (IA-1): 

the compound of 
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corresponding carboxylic acid which is then subjected to peptide coupling with a 

compound of formula (III) : 

(Hi) 

wherein R5 and T are as defined for formula (IA), 

to yield the compound of formula (IVA-1) : 

(IVA-1) 

wherein X, Y, W, Ai, A2, R3, R4; Rs, Rg, R?, T, p, p', q, q' are as defined for formula (IA), 

compound of formula (IVA-1) which is deprotected and subjected to an acylation or a 

sulfonylation reaction, and which can optionally be subjected to the action of a 

pyrophosphate or a phosphonate derivative in basic conditions, to yield the compound of 

formula (IA-1): 
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R3  

Q_ 
/ 

Al  

Am
x 

IP —A2 

R5  (IA-1) 

) 
(R9) 

( 	)qiN 

\Ft 7 

wherein X, Y, 

formula (IA), 

W, A1, A2, R3, R4, R5, R7, R8, R9, T, p, p', q and q' are as defined for 

which compound of formula (IA-1) may be purified according to a conventional separation 

5 	technique, which is converted, if desired, into its addition salts with a pharmaceutically 

acceptable acid or base and which is optionally separated into its isomers according to a 

conventional separation technique, 

it being understood that at any moment considered appropriate during the course of the 

process described above, some groups (hydroxy, amino...) of the starting reagents or of 

10 	the synthesis intermediates can be protected and subsequently deprotected, 

the synthesis. 

as required by 

More particularly, when one of the groups R3  or R4  of the amine NHR3R4  is substituted by 

a hydroxy function, the latter may be subjected beforehand to a protection reaction prior to 

coupling with the carboxylic acid formed from the compound of formula (V), or with a 

15 	corresponding acid derivative thereof, the resulting protected function subsequently 

undergoes a deprotection reaction in the last stage of the process. 
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R3 

formula (IA), 

which compound of formula (IA-1) may be purified according to a conventional separation 

5 technique, which is converted, if desired, into its addition salts with a pharmaceutically 

acceptable acid or base and which is optionally separated into its isomers according to a 

conventional separation technique, 

it being understood that at any moment considered appropriate during the course of the 

process described above, some groups (hydroxy, amino...) of the starting reagents or of 

10 the synthesis intermediates can be protected and subsequently deprotected, as required by 

the synthesis. 

More particularly, when one of the groups R3 or R4 of the amine NHR3R4 is substituted by 

a hydroxy function, the latter may be subjected beforehand to a protection reaction prior to 

coupling with the carboxylic acid formed from the compound of formula (V), or with a 

15 corresponding acid derivative thereof, the resulting protected function subsequently 

undergoes a deprotection reaction in the last stage of the process. 
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The compounds of formulae (III), (V), (VIII) and the amine NHR3R4  are either 

commercially available or can be obtained by the person skilled in the art using 

conventional chemical reactions described in the literature. 

Pharmacological study of the compounds of the invention has shown that they have pro- 

5 apoptotic properties. The ability to reactivate the apoptotic process in cancerous cells is of 

major therapeutic interest in the treatment of cancers and of auto-immune and immune 

system diseases. 

More especially, the compounds according to the invention will be useful in the treatment 

of chemo- or radio-resistant cancers, and in malignant haemopathies and small-cell lung 

10 cancer. 

Among the cancer treatments envisaged there may be mentioned, without implying any 

limitation, treatment of cancers of the bladder, brain, breast and uterus, chronic lymphoid 

leukaemias, cancer of the colon, oesophagus and liver, lymphoblastic leukaemias, non- 

15 

Hodgkin lymphomas, melanomas, malignant haemopathies, myelomas, ovarian cancer, 

non-small-cell lung cancer, prostate cancer and small-cell lung cancer. Among non- 

Hodgkin lymphomas, there may be mentioned preferably follicular lymphomas, mantle 

cell lymphomas, diffuse large B-cell lymphomas, small lymphocytic lymphomas and 

marginal zone B-cell lymphomas. 

The present invention relates also to pharmaceutical compositions comprising at least one 

20 compound of formula (I) in combination with one or more pharmaceutically acceptable 

excipients. 

Among the pharmaceutical compositions according to the invention there may be 

mentioned more especially those that are suitable for oral, parenteral, nasal, per- or 

trans-cutaneous, rectal, perlingual, ocular or respiratory administration, especially tablets 

25 or 	dragees, 	sublingual 	tablets, 	sachets, 	paquets, 	capsules, 	glossettes, 	lozenges, 

suppositories, creams, ointments, dermal gels, and drinkable or injectable ampoules. 
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The compounds of formulae (III), (V), (VIII) and the amine NHR3R4 are either 

commercially available or can be obtained by the person skilled in the art using 

conventional chemical reactions described in the literature. 

Pharmacological study of the compounds of the invention has shown that they have pro-

5 apoptotic properties. The ability to reactivate the apoptotic process in cancerous cells is of 

major therapeutic interest in the treatment of cancers and of auto-immune and immune 

system diseases. 

More especially, the compounds according to the invention will be useful in the treatment 

of chemo- or radio-resistant cancers, and in malignant haemopathies and small-cell lung 

10 cancer. 

Among the cancer treatments envisaged there may be mentioned, without implying any 

limitation, treatment of cancers of the bladder, brain, breast and uterus, chronic lymphoid 

leukaemias, cancer of the colon, cesophagus and liver, lymphoblastic leukaemias, non-

Hodgkin lymphomas, melanomas, malignant haemopathies, myelomas, ovarian cancer, 

15 non-small-cell lung cancer, prostate cancer and small-cell lung cancer. Among non-

Hodgkin lymphomas, there may be mentioned preferably follicular lymphomas, mantle 

cell lymphomas, diffuse large B-cell lymphomas, small lymphocytic lymphomas and 

marginal zone B-cell lymphomas. 

The present invention relates also to pharmaceutical compositions comprising at least one 

20 compound of formula (I) in combination with one or more pharmaceutically acceptable 

excipients. 

Among the pharmaceutical compositions according to the invention there may be 

mentioned more especially those that are suitable for oral, parenteral, nasal, per- or 

trans-cutaneous, rectal, perlingual, ocular or respiratory administration, especially tablets 

25 or dragees, sublingual tablets, sachets, paquets, capsules, glossettes, lozenges, 

suppositories, creams, ointments, dermal gels, and drinkable or injectable ampoules. 
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The dosage varies according to the sex, age and weight of the patient, the administration 

route, the nature of the therapeutic indication, or of any associated treatments, and ranges 

from 0.01 mg to I g per 24 hours in one or more administrations. 

Furthermore, the present invention relates also to the association of a compound of 

5 formula (I) with an anticancer agent selected from genotoxic agents, mitotic poisons, anti- 

metabolites, 	proteasome 	inhibitors, 	kinase 	inhibitors 	and 	antibodies, 	and 	also 	to 

pharmaceutical compositions comprising that type of association and their use in the 

manufacture of medicaments for use in the treatment of cancer. 

The compounds of the invention may also be used in association with radiotherapy in the 

to treatment of cancer. 

Finally, the compounds of the invention may be linked to monoclonal antibodies or 

fragments thereof or linked to scaffold proteins that can be related or not to monoclonal 

antibodies. 

15 

Antibody fragments must be understood as fragments of Fv, scFv, Fab, F(ab')2, RA'), 

scFv-Fc type or diabodies, which generally have the same specificity of binding as the 

antibody from which they are descended. According to the present invention, antibody 

fragments of the invention can be obtained starting from antibodies by methods such as 

digestion by enzymes, such as pepsin or papain, and/or by cleavage of the disulfide bridges 

by chemical reduction. In another manner, the antibody fragments comprised in the present 

20 invention can be obtained by techniques of genetic recombination likewise well known to 

the person skilled in the art or else by peptide synthesis by means of, for example, 

automatic peptide 	synthesizers 	such as 	those 	supplied by the 	company Applied 

Biosystems, etc. 

Scaffold proteins that can be related or not to monoclonal antibodies are understood to 

25 mean a protein that contains or not an immunoglobulin fold and that yields a binding 

capacity similar to a monoclonal antibody. The man skilled in the art knows how to select 

the protein scaffold. More particularly, it is known that, to be selected, such a scaffold 

should display several features as follow (Skerra A., J. Mol. Recogn., 13, 2000, 167-187): 

phylogenetically 	good 	conservation, 	robust architecture 	with 	a 	well-known 	three- 
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The dosage varies according to the sex, age and weight of the patient, the administration 

route, the nature of the therapeutic indication, or of any associated treatments, and ranges 

from 0.01 mg to 1 g per 24 hours in one or more administrations. 

Furthermore, the present invention relates also to the association of a compound of 

formula (I) with an anticancer agent selected from genotoxic agents, mitotic poisons, anti­

metabolites, proteasome inhibitors, kinase inhibitors and antibodies, and also to 

pharmaceutical compositions comprising that type of association and their use in the 

manufacture of medicaments for use in the treatment of cancer. 

The compounds of the invention may also be used in association with radiotherapy in the 

treatment of cancer. 

Finally, the compounds of the invention may be linked to monoclonal antibodies or 

fragments thereof or linked to scaffold proteins that can be related or not to monoclonal 

antibodies. 

Antibody fragments must be understood as fragments of Fv, scFv, Fab, F(ab')2, F(ab'), 

scFv-Fc type or diabodies, which generally have the same specificity of binding as the 

antibody from which they are descended. According to the present invention, antibody 

fragments of the invention can be obtained starting from antibodies by methods such as 

digestion by enzymes, such as pepsin or papain, and/or by cleavage of the disulfide bridges 

by chemical reduction. In another manner, the antibody fragments comprised in the present 

invention can be obtained by techniques of genetic recombination likewise well known to 

the person skilled in the art or else by peptide synthesis by means of, for example, 

automatic peptide synthesizers such as those supplied by the company Applied 

Biosystems, etc. 

Scaffold proteins that can be related or not to monoclonal antibodies are understood to 

mean a protein that contains or not an immunoglobulin fold and that yields a binding 

capacity similar to a monoclonal antibody. The man skilled in the art knows how to select 

the protein scaffold. More particularly, it is known that, to be selected, such a scaffold 

should display several features as follow (Skerra A., J. Mol. Recogn., 13, 2000, 167-187): 

phylogenetically good conservation, robust architecture with a well-known three-
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dimensional molecular organization (such as, for example, crystallography or NMR), small 

size, no or only a low degree of post-translational modifications, easy to produce, express 

and purify. Such a protein scaffold can be, but without limitation, a structure selected from 

the group consisting in fibronectin and preferentially the tenth fibronectin type III domain 

5 (FNfnl 0), lipocalin, anticalin (Skena A., J. Biotechnol., 2001, 74(4):257-75), the protein Z 

derivative from the domain B of staphylococcal protein A, thioredoxin A or any protein 

with a repeated domain such as an "ankyrin repeat" (Kohl et al., PNAS, 2003, vol.100, 

No.4, 1700-1705), "armadillo repeat", "leucine-rich repeat" or "tetratricopeptide repeat". 

10 

There could also be mentioned a scaffold derivative from toxins (such as, for example, 

scorpion, insect, plant or mollusc toxins) or protein inhibitors of neuronal nitric oxide 

synthase (PIN). 

The following Preparations and Examples illustrate the invention but do not limit it in any 

way. 

General Procedures 

15 All reagents obtained from commercial sources were used without further purification. 

Anhydrous solvents were obtained from commercial sources and used without further 

drying. Flash chromatography was performed on ISCO CombiFlash Rf 200i with pre-

packed silica-gel cartridges (SiliaSepTM F60 (40-6311m, 60A). Thin layer• chromatography 

was conducted with 5 x 10 cm plates coated with Merck Type 60 F254 silica-gel. 

20 Microwave heating was performed with a CEM Discover® SP instrument. 

Analytical LC-MS 

The compounds of the present invention were characterized by high performance liquid 

chromatography-mass spectroscopy (HPLC-MS) on either an Agilent HP1200 Rapid 

Resolution Mass detector 6140 multi mode source m/z range 150 to 1000 amu or an 

25 Agilent HP1100 Mass detector 1946D EST source m/z range 150 to 1000 amu. The 

conditions and methods listed below are identical for both machines. 

Detection: 
	

UV detection at 230, 254 and 270 nm. 
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dimensional molecular organization (such as, for example, crystallography or NMR), small 

size, 110 or only a low degree of post-translational modifications, easy to produce, express 

and purify. Such a protein scaffold can be, but without limitation, a structure selected from 

the group consisting in fibronectin and preferentially the tenth fibronectin type III domain 

5 (FNfnlO), lipocalin, anticalin (Skerra A., J. Biotechnol., 2001, 74(4):257-75), the protein Z 

derivative from the domain B of staphylococcal protein A, thioredoxin A or any protein 

with a repeated domain such as an "ankyrin repeat" (Kohl et al., PNAS, 2003, vol.100, 

No,4, 1700-1705), "armadillo repeat", "leucine-rich repeat" or "tetratricopeptide repeat". 

There could also be mentioned a scaffold derivative from toxins (such as, for example, 

10 scorpion, insect, plant or mollusc toxins) or protein inhibitors of neuronal nitric oxide 

synthase (PIN). 

The following Preparations and Examples illustrate the invention but do not limit it in any 

way. 

General Procedures 

15 All reagents obtained from commercial sources were used without further purification. 

Anhydrous solvents were obtained from commercial sources and used without further 

drying. Flash chromatography was performed on ISCO CombiFIash Rf 200i with pre­

packed silica-gel cartridges (SiliaSep™ F60 (40-63jim, 60A). Thin layer chromatography 

was conducted with 5 x 10 cm plates coated with Merck Type 60 F254 silica-gel. 

20 Microwave heating was performed with a CEM Discover® SP instrument. 

Analytical LC-MS 

The compounds of the present invention were characterized by high performance liquid 

chromatography-mass spectroscopy (HPLC-MS) on either an Agilent HP 1200 Rapid 

Resolution Mass detector 6140 multi mode source m/z range 150 to 1000 amu or an 

25 Agilent HP1100 Mass detector 1946D ESI source m/z range 150 to 1000 amu. The 

conditions and methods listed below are identical for both machines. 

Detection: UV detection at 230, 254 and 270 nm. 



WO 2015/011164 
	

PCT/EP2014/065764 

- 24 - 

5 

10 

Injection Volume: 	24 

Water + 10 mMol / ammonium formate + 0.08% (v/v) 

at pH ca 3.5. 

Acetonitrile + 5% A + 0.08% (v/v) formic acid 

positive (pos) or positive and negative (pos / neg) ionisation) 

C18, 30 mm x 4.6mm (Phenomenex). 

formic Mobile Phases: 	A - 

acid 

B - 95% 

Method A (3.75 min; either 

Column: Gemini 511m, 

35°C. Temperature: 

Gradient: 

Method B 

Time (min) Solvent A (%) Solvent B (%) 
Flow 

(mL/min) 

0 95 5 2 

0.25 95 5 2 

2.50 95 5 2 

2.55 5 95 3 

3.60 5 95 3 

3.65 5 95 2 

3.70 95 5 2 

3.75 95 5 2 

(1.9 min;either positive (pos) or positive and negative (pos / neg) ionisation) 

Gemini 5[im, C18, 30 mm x 4.6mm (Phenonaenex). Column: 
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Iniection Volume: 2fj.L 

Mobile Phases: A - Water + 10 mMol / ammonium formate + 0.08% (v/v) formic 

acid atpH ca 3.5. 

B - 95% Acetonitrile + 5% A + 0.08% (v/v) formic acid 

Method A (3.75 mitt; either positive (pos) or positive and negative (pos /neg) ionisation) 

Column: Gemini 5j.im, CI8, 30 mm x 4.6mm (Phenomenex). 

Temperature: 35°C. 

Gradient: 

Time (min) Solvent A (%) Solvent B (%) 
Flow 

(mL/min) 

0 95 5 2 

0.25 95 5 2 

2.50 95 5 2 

2.55 5 95 3 

3.60 5 95 3 

3.65 5 95 2 

3.70 95 5 2 

3.75 95 5 2 

Method B (1.9 min ;either positive (pos) or positive and negative (pos/ neg) ionisation) 

Column: Gemini 5(.im, CI8, 30 mm x 4.6mm (Phenomenex). 
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5 

to 

Temperature: 35°C. 

were 

5 1.im 

rate of 20 

collection. 

v/v formic 

0.08% v/v 

0.08% v/v 

A + 

Gradient: 

Preparative 

Some compounds 

performed on 

C18(2), 100 
-I 

CM
3  min 	with 

Gradients used 

At pH 4: solvent 

Time (min) Solvent A (%) Solvent B (%) 
Flow 

(mL/min) 

0 95 5 1.1 

0.12 95 5 L1 

1.30 5 95 Ll 

1.35 5 95 1.7 

1.85 5 95 1.7 

1.90 5 95 1.1 

1.95 95 5 1.1 

HPLC 

of the invention were purified by preparative HPLC. These 

a Waters FractionLynx MS autopurification system, with a Gemini 

mm x 20 mm i.d. column from Phenomenex, running at a flow 

UV diode array detection (210-400 nm) and mass-directed 

for each compound are shown in Table 1. 

A = 10 mM ammonium acetate in HPLC grade water + 0.08% 

B = 95% v/v HPLC grade acetonitrile + 5% v/v solvent A + 

A = 10 mM ammonium acetate in HPLC grade water + 

Solvent B = 95% v/v HPLC grade acetonitrile + 5% v/v solvent 

solution. 

acid, Solvent 

formic acid. 

At pH 9: solvent 

ammonia solution. 

0.08% v/v ammonia 
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Temperature: 35°C. 

Gradient: 

Time (mill) Solvent A (%) Solvent B (%) 
Flow 

(mL/min) 

0 95 5 1.1 

0.12 95 5 1.1 

1.30 5 95 1.1 

1.35 5 95 1.7 

1.85 5 95 1.7 

1.90 5 95 1.1 

1.95 95 5 1.1 

Preparative HPLC 

Some compounds of the invention were purified by preparative HPLC. These were 

5 performed on a Waters FractionLynx MS autopurification system, with a Gemini® 5 [im 

CI 8(2), 100 mm x 20 mm i.d. column from Phenomenex, running at a flow rate of 20 
3 1 cm min" with UV diode array detection (210^-00 nm) and mass-directed collection. 

Gradients used for each compound are shown in Table 1. 

At pH 4: solvent A = 10 mM ammonium acetate in HPLC grade water + 0.08% v/v formic 

10 acid. Solvent B = 95% v/v HPLC grade acetonitrile + 5% v/v solvent A + 0.08% v/v 

formic acid. 

At pH 9: solvent A = 10 mM ammonium acetate in HPLC grade water + 0.08% v/v 

ammonia solution. Solvent B = 95% v/v HPLC grade acetonitrile + 5% v/v solvent A + 

0.08% v/v ammonia solution. 
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The mass spectrometer was a Waters Micromass ZQ2000 spectrometer, operating in 

positive or negative ion electrospray ionisation modes, with a molecular weight scan range 

of 150 to 1000. 

Preparation la: 	2-text-Butyl 7-methyl 6-[(nonatittorobutanesulfonyl)oxy]-1,2,3,4- 

5 tetrahydroisoquinoline-2,7-dicarboxylate 

Step A: tert-Butyl 7-formy1-6-hydroxy-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

tert-Butyl 6-hydroxy-3,4-dihydro-1H-isoquinoline-2-earboxylate (15.0 g, 0.06 mol) is 

dissolved in 96 mL of 7% dimethoxymagnesium in methanol (0.06 mol) solution and 

stirred for 30 minutes at room temperature. The reaction mixture is then concentrated and 

10 co-evaporated with toluene to afford a powder, which is then suspended in toluene (300 

ml). Paraformaldehyde (6.32 g, 0.21 mol) is added and the suspension heated to reflux. A 

further 6.32 g of paraformaldehyde (0.21 mol) is added and allowed to stir for 48 h. The 

reaction mixture is cooled to room temperature, diluted with ethyl acetate and washed with 

1 N HC1. The organic phase is separated and the aqueous washed with ethyl acetate. The 

15 organics are combined, filtered through a 	celite pad and the filtrate washed with brine, 

dried over magnesium sulphate, filtered and concentrated in yam). The crude material is 

taken up in diehloromethane, loaded onto isolute and purified on CombiFlash (220 g silica, 

dichloromethane to 3% methanol/dichloromethane) to 	afford the undesired regioisomer 

cleanly as an oil. 	The remaining fractions are combined, concentrated to a solid, and re- 

20 purified on CombiFlash (220 g silica, iso-hexane to 30% ethyl acetate/ iso-hexane). 	The 

product is obtained as a 2:1 ratio in favour of desired regioisomer. 

LC/IVIS (Ci5F119N04) 177 [M-Boed-H]+; RT 1.29 (Method B) 

Step B: 2-teatButyl 7-methyl 6-hydroxy-1,2,3,4-tetrahydroisoquinoline-2,7-dicarboxylute 

To a stirred solution of 6.4 g of a mixture of regioisomers of the aldehyde obtained in Step 

25 A (approx. 4.22 g, 	15.23 mmol) in methanol (250 mL) is added sodium cyanide (0.75 g, 

0.02 mol). 	After 1 minute, activated manganese dioxide (10.03 g, 115.4 mmol) is added 

and the reaction is stirred at ambient temperature overnight. 	The reaction mixture is 

filtered through a celite pad and concentrated. 	The crude material 	is purified on 
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The mass spectrometer was a Waters Micromass ZQ2000 spectrometer, operating in 

positive or negative ion electrospray ionisation modes, with a molecular weight scan range 

of 150 to 1000. 

Preparation la: 2-te/Y-Butyl 7-methyI 6-[(nonafluorobutanesuIfonyl)oxy]-l,2,3,4-

5 tetrahydroisoquinoIine-2,7-dicarboxylate 

Step A: tert-Butyl 7-formyJ-6-Jiydroxy-l,2,3}4-tetraliydroisoqwnolhie-2-c(irboxyl(itc 

tot-Butyl 6-hydroxy-3,4-dihydro-1 //-isoquinoIine-2-carboxy 1 ate (15.0 g, 0.06 mol) is 

dissolved in 96 mL of 7% dimethoxymagnesium in methanol (0.06 mol) solution and 

stirred for 30 minutes at room temperature. The reaction mixture is then concentrated and 

10 co-evaporated with toluene to afford a powder, which is. then suspended in toluene (300 

ml). Paraformaldehyde (6.32 g, 0.21 mol) is added and the suspension heated to reflux. A 

further 6.32 g of paraformaldehyde (0.21 mol) is added and allowed to stir for 48 h. The 

reaction mixture is cooled to room temperature, diluted with ethyl acetate and washed with 

1 N HC1. The organic phase is separated and the aqueous washed with ethyl acetate. The 

15 organics are combined, filtered through a celite pad and the filtrate washed with brine, 

dried over magnesium sulphate, filtered and concentrated in vacuo. The crude material is 

taken up in dichloromethane, loaded onto isolute and purified on CombiFlash (220 g silica, 

dichloromethane to 3% methanol/dichloromethane) to afford the undesired regioisomer 

cleanly as an oil. The remaining fractions are combined, concentrated to a solid, and re-

20 purified on CombiFlash (220 g silica, iso-hexane to 30% ethyl acetate/ iso-hexane). The 

product is obtained as a 2:1 ratio in favour of desired regioisomer. 

LC/MS (C15H,9N04) 177 [M-Boc+H]+; RT 1.29 (Method B) 

Step B: 2-tert-ButyI 7-methyl 6-hydroxy-l,2,3,4-tetraliydroisoquinoline-2,7-dkarboxyhtte 

To a stirred solution of 6.4 g of a mixture of regioisomers of the aldehyde obtained in Step 

25 A (approx. 4.22 g, 15.23 mmol) in methanol (250 mL) is added sodium cyanide (0.75 g, 

0.02 mol). After 1 minute, activated manganese dioxide (10.03 g, 115.4 mmol) is added 

and the reaction is stirred at ambient temperature overnight. The reaction mixture is 

filtered through a celite pad and concentrated. The crude material is purified on 
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CombiFlash (220 g silica, iso-hexane to 20% ethyl acetate/ iso-hexane) and dried in vacuo 

to afford a solid. 

LC/MS (CL6H2INO5) 208 [M-Boe+H]+; RT 1.40 (Method B) 

Step C: 2-tent-Butyl 7-methyl 6-1(nonajhforobutanestrtfony0oxyl-1,2,3,4- 

5 tetrahydrolsoquinoline-2,7-dicarboxylate 

To a solution of the phenol obtained in Step B (5.97 g, 19.41 mined) in dichloromethane 

(10 mL) cooled to 0 °C is added triethylarnine (8.1 mL, 58.23 mmol), followed by 

nonafluorobutane sulphonyl fluoride (10.46 mL, 58.23 mmol). After complete addition, the 

mixture is left to warm to room temperature and stirred for 1 day, after which time a 

10 further 10.46 mL of the sulphonylating reagent is added and stirring is maintained for a 

further day. 20.92 ml is subsequently added and the reaction stirred for a further 4-5 days. 

15 

The reaction mixture is cooled to 0 °C and water (100 mL) is added. The mixture is 

extracted with dichloromethane and the organic layers dried over magnesium sulphate, 

filtered and concentrated in vacuo. 	The crude material is taken up in dichloromethane, 

loaded onto isolute and purified on CombiFlash (120 g silica, iso-hexane to 10% ethyl 

acetate/ iso-hexane), and dried in vacuo to afford an oil which slowly crystallises to a solid. 

LC/MS (C20H20NO7F9S) no ionisation; RT 1.62 (Method B) 

Preparation lb: 	2-tert-Butyl. 7-methyl 6-(trifluoromethanesulfonyloxy)-1,2,3,4- 

tetrahydroisoquinoline-2,7-diearboxylate 

20 To a solution of the phenol from Step B of Preparation la (2.06 g, 6.70 mmol) and pyridine 

(1.27 mL, 20.1 mmol) in dichloromethane (75 mL) is added triflic anhydride (1.69 mL, 

10.05 mmol) at -10 — 0 °C over 30 min. The mixture is stirred at 0 °C for 2 h, then ice-

water (50 mL) is added and the mixture is acidified with dilute aqueous hydrochloric acid 

to give pH 2-3. 	The mixture is extracted with ethyl acetate and the organic extracts are 

25 washed sequentially with with brine and saturated aqueous copper sulfate, dried over 

magnesium sulphate, and concentrated in vacuo to afford the product. 
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CombiFlash (220 g silica, iso-hexane to 20% ethyl acetate/ iso-hexane) and dried in vacuo 

to afford a solid. 

LC/MS (C|6H2]N05) 208 [M-Boc+H]+; RT 1.40 (Method B) 

Step C: 2-tert-Butyl 7-methyl 6-[(nonaffuorobutanesulfonyl)oxy]-l,2,3,4-

5 tetrahydroisoquinoline-2,7-dicarboxylate 

To a solution of the phenol obtained in Step B (5.97 g, 19.41 mmol) in dichloromethane 

(10 mL) cooled to 0 °C is added triethylamine (8.1 mL, 58.23 mmol), followed by 

nonafluorobutane sulphonyl fluoride (10.46 mL, 58.23 mmol). After complete addition, the 

mixture is left to warm to room temperature and stirred for 1 day, after which time a 

10 further 10.46 mL of the sulphonylating reagent is added and stirring is maintained for a 

further day. 20.92 ml is subsequently added and the reaction stirred for a further 4-5 days. 

The reaction mixture is cooled to 0 °C and water (100 mL) is added. The mixture is 

extracted with dichloromethane and the organic layers dried over magnesium sulphate, 

filtered and concentrated in vacuo. The crude material is taken up in dichloromethane, 

15 loaded onto isolute and purified on CombiFlash (120 g silica, iso-hexane to 10% ethyl 

acetate/ iso-hexane), and dried in vacuo to afford an oil which slowly crystallises to a solid. 

LC/MS (C20H20NO7F9S) no ionisation; RT 1.62 (Method B) 

Preparation lb: 2-/er/-Butyl 7-methyl 6-(trifluoromethanesulfonyloxy)-l,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate 

20 To a solution of the phenol from Step B of Preparation la (2.06 g, 6.70 mmol) and pyridine 

(1.27 mL, 20.1 mmol) in dichloromethane (75 mL) is added triflic anhydride (1.69 mL, 

10.05 mmol) at -10 — 0 °C over 30 min. The mixture is stirred at 0 °C for 2 h, then ice-

water (50 mL) is added and the mixture is acidified with dilute aqueous hydrochloric acid 

to give pH 2-3. The mixture is extracted with ethyl acetate and the organic extracts are 

25 washed sequentially with with brine and saturated aqueous copper sulfate, dried over 

magnesium sulphate, and concentrated in vacuo to afford the product. 
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Preparation 1e: 	tert-Butyl 7-formy1-6-(trifluoromethanesulfonyloxy)-1,2,3,4- 

tetrahydroisoquinoline-2-earboxylate 

To a solution of the product from Step A of Preparation la (3.1 g, 11.2 mmol) in 

anhydrous dichloromethane (50 mL), cooled in an ice-bath, is added pyridine (4.52 mL, 56 

5 mmol) followed by slow addition of triflic anhydride (2.75 mL, 16.8 mmol). The mixture 

is allowed to warm to ambient temperature and left stirring for ca 16 h. 

The reaction is diluted with ice-cold water, acidified with dilute HC1 to — pH 3, and then 

extracted into ethyl acetate, and washed with saturated aqueous copper sulphate solution. 

The organic phase is dried over magnesium sulphate, filtered and evaporated. The crude 

lo material is purified by column chromatography on silica, eluting with a gradient of iso-

hexane to 25% ethyl acetate/iso-hexane to afford the desired product as a mixture with the 

corresponding regioisomer (tert-butyl 5-formy1-6-(trifluoromethanesulfonyloxy)-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate). 

Preparation 1d: 	2-tert-Butyl 5-methyl 6-hromo-2,3-dihydro-1H-isoindole-2,5- 

15 dicarboxylate 

Step A: 5-Bronsobenzene-1,2,4-tricarboxylic acid 

Bromotrimethyl benzene (40.7 g, 205 mmol) was added to a mixture of water (3.25 L), 

potassium permanganate (232 g, 1.468 mol) and sodium carbonate (28.5 g, 206 mmol). 

The mixture was stirred at reflux for 60 h. Ethanol (820 mL) was added dropwise, and the 

20 resultant mixture was filtered hot through celite, then allowed to cool to ambient 

temperature. 	The filtrate was acidified with concentrated aqueous HC1, and the organic 

solvent was removed in vacua. The solid product was isolated by filtration. 

Step B: 6-Bronco-1,3-dioxo-2,3-dihydro-1H-isoindole-5-carboxylic acid 

The product from Step A (42.8 g, 148 mmol) and ammonium bromide (43.5 g, 444 mmol) 

25 were finely powdered, and homogenised. The resulting solid mixture was heated at 230 — 

240 °C for 2 h while carefully mixing every 15 min. The mixture was allowed to cool to 

ambient temperature, then added to water (230 mL), acidified to pH 1-2 with concentrated 
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Preparation lc: tert-Butyl 7-formyI-6-(trifluoromethanesuIfonyloxy)-l,2,3,4-

tetrahydroisoquinoline-2-carboxylate 

To a solution of the product from Step A of Preparation la (3.1 g, 11.2 mmol) in 

anhydrous dichloromethane (50 mL), cooled in an ice-bath, is added pyridine (4.52 mL, 56 

mmol) followed by slow addition of triflic anhydride (2.75 mL, 16.8 mmol). The mixture 

is allowed to warm to ambient temperature and left stirring for ca 16 h. 

The reaction is diluted with ice-cold water, acidified with dilute HC1 to ~ pH 3, and then 

extracted into ethyl acetate, and washed with saturated aqueous copper sulphate solution. 

The organic phase is dried over magnesium sulphate, filtered and evaporated. The crude 

material is purified by column chromatography on silica, eluting with a gradient of iso-

hexane to 25% ethyl acetate/iso-hexane to afford the desired product as a mixture with the 

corresponding regioisomer (/erf-butyl 5-formyl-6-(trifluoromethanesulfonyloxy)-l,2,3,4-

tetrahydroisoquinoline-2-carboxylate). 

Preparation Id: 2-te/'/-Butyl 5-methyl 6-bromo-2,3-dihydro-l//-isoindoIe-2,5-

dicarboxylate 

Step A: 5-Bromobem.ene- I,2,4-tricarboxylic acid 

Bromotrimethyl benzene (40.7 g, 205 mmol) was added to a mixture of water (3.25 L), 

potassium permanganate (232 g, 1.468 mol) and sodium carbonate (28.5 g, 206 mmol). 

The mixture was stirred at reflux for 60 h. Ethanol (820 mL) was added dropwise, and the 

resultant mixture was filtered hot through celite, then allowed to cool to ambient 

temperature. The filtrate was acidified with concentrated aqueous HC1, and the organic 

solvent was removed in vacuo. The solid product was isolated by filtration. 

Step B: 6~Bromo-l,3-dioxo-2,3-dihydro-lH-isoindole-5-carboxylic acid 

The product from Step A (42.8 g, 148 mmol) and ammonium bromide (43.5 g, 444 mmol) 

were finely powdered, and homogenised. The resulting solid mixture was heated at 230 -

240 °C for 2 h while carefully mixing every 15 min. The mixture was allowed to cool to 

ambient temperature, then added to water (230 mL), acidified to pH 1-2 with concentrated 
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aqueous HC1, and extracted with multiple portions of ethyl acetate. The combined organic 

extracts were evaporated, and the resultant solid was triturated with a minimal amount of 

ethyl acetate, and then subsequently with ethanol to afford the desired product as a solid. 

Step C: (4-MethoxyphenyOmethyl 6-bromo-2-1(4-methoxyphenyOntethyll-1,3-dioxo-2,3- 

5 dihydro-1H-isoindole-5-carboxylate 

The product from Step B (40 g, 148 mmol), 1-(chloromethyl)-4-methoxybenzene (48.7 g, 

311 mmol), and potassium carbonate (61.3 g, 444 mmol) were added to DMF (760 mL) 

and the mixture was heated at 45 °C for ca 16 h. Water (1140 mL) was added, and the 

resultant precipitate was isolated by filtration, dissolved in chloroform (1100 mL), and 

10 dried (sodium sulphate). Evaporation afforded the desired product as a solid. 

Step D: {6-Bromo-2{(4-methoxyphertylfinethy11-2,3-dihydro-1H-isoindo1-5-yllmethanot 

The product from Step C (55.4 g, 108.5 mmol) was suspended in dry THF (165 mL) and 

borane-THF (1M in THF; 542 mL, 542 mmol) was added dropwise under argon. After 30 

min the mixture was heated to 60 °C for 6 h. Methanol (244.5 mL) was added dropwise 

15 

20 

(liberating gas) and the resultant solution was evaporated under reduced pressure to a 

volume of 300 mL. Methanol (170 mL) and 10% aqueous HC1 (220 mL) were added and 

the resultant mixture was heated at 70 °C for 3.5 h. 	The solution was evaporated under 

reduced pressure, and the residue was partitioned between saturated aqueous potassium 

carbonate and dichloromethane. The aqueous phase was extracted with dichloromethane, 

and the combined organic extracts were concentrated in vacuo and purified by flash 

column chromatography, eluting with a gradient of 5 — 60% ethyl acetate / hexane to afford 

the desired product. 

Step E: tert-Butyl 5-bromo-6-(hydroxymethy0-2,3-dihydro-111-isoindole-2-earboxylate 

A solution of the compound from Step D (11.3 g, 32.5 mmol) in trifluoroacetic acid {145 

25 rnL) was heated as rapidly as possible at 200 °C under microwave irradiation for 7 min. 

The trifluoroacetic acid was removed under vacuum, 10% aqueous sodium hydroxide (185 

mL) was added, and the resultant mixture was carefully triturated / homogenised, then 

extracted with several portions of dichloromethane. 	The combined organic extracts were 

evaporated, then dissolved in a 1:1 mixture of methanol/dichloromethane (210 mL) and di- 
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aqueous HCI, and extracted with multiple portions of ethyl acetate. The combined organic 

extracts were evaporated, and the resultant solid was triturated with a minimal amount of 

ethyl acetate, and then subsequently with ethanol to afford the desired product as a solid. 

Step C: (4-Methoxyphenyl)methyl 6-bromo-2-[(4-methoxyphenyl)methyl]-l,3-dioxo-2,3~ 

5 dihydro-lH-isoindole-5-carboxylate 

The product from Step B (40 g, 148 mmol), l-(chloromethyl)-4-methoxybenzene (48.7 g, 

311 mmol), and potassium carbonate (61.3 g, 444 mmol) were added to DMF (760 mL) 

and the mixture was heated at 45 °C for ca 16 h. Water (1140 mL) was added, and the 

resultant precipitate was isolated by filtration, dissolved in chloroform (1100 mL), and 

10 dried (sodium sulphate). Evaporation afforded the desired product as a solid. 

Step D: {6-Bromo-2-[(4-methoxyphenyl)methyl]-2t3-dihydro-lH-isoindol-5-yJ}methanol 

The product from Step C (55.4 g, 108.5 mmol) was suspended in dry THF (165 mL) and 

borane-THF (1M in THF; 542 mL, 542 mmol) was added dropwise under argon. After 30 

min the mixture was heated to 60 °C for 6 h. Methanol (244.5 mL) was added dropwise 

15 (liberating gas) and the resultant solution was evaporated under reduced pressure to a 

volume of 300 mL. Methanol (170 mL) and 10% aqueous HCI (220 mL) were added and 

the resultant mixture was heated at 70 °C for 3.5 h. The solution was evaporated under 

reduced pressure, and the residue was partitioned between saturated aqueous potassium 

carbonate and dichloromethane. The aqueous phase was extracted with dichloromethane, 

20 and the combined organic extracts were concentrated in vacuo and purified by flash 

column chromatography, eluting with a gradient of 5 - 60% ethyl acetate / hexane to afford 

the desired product. 

Step E: tert-Buty! 5-bromo-6-(hydroxymethyl)-2,3-dihydro-lH-isoindole-2-carboxyiate 

A solution of the compound from Step D (11.3 g, 32.5 mmol) in trifluoroacetic acid (145 

25 mL) was heated as rapidly as possible at 200 °C under microwave irradiation for 7 min. 

The trifluoroacetic acid was removed under vacuum, 10% aqueous sodium hydroxide (185 

mL) was added, and the resultant mixture was carefully triturated / homogenised, then 

extracted with several portions of dichloromethane. The combined organic extracts were 

evaporated, then dissolved in a 1:1 mixture of methanol/dichloromethane (210 mL) and di-
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tert-butyl dicarbonate (1.2 eq) was added. After 40 min, the solvent was removed in vacuo 

and the crude material was purified by flash column chromatography on silica, eluting with 

1:1 hexane/ethyl acetate to afford the product. 

Step F: tert-Butyl 5-bronco-6-formy1-2,3-dihydro-1H-isoindole-2-earboxylate 

5 The product from Step E (5 g, 15.2 mmol) was dissolved in dichloromethane (63.5), and 

Dess-Martin periodinane (8.4 g, 19.8 mmol) was added portion-wise. 	After 1 h, the 

mixture was concentrated in vacuo and the crude material was purified by flash column 

chromatography on silica, eluting with a gradient of 2%-15% ethyl acetate/hexane to 

afford the desired product. 

10 Step G: 2-tert-Butyl 5-methyl 6-bronco-2,3-dihydro-1H-isoindole-2,5-dicarboxylate 

The compound from Step F (1.63 g, 5.0 mmol), manganese dioxide (8.69 g, 100 mmol), 

sodium cyanide (1.47 g, 30 mmol) and acetic acid (601 mg, 10.0 mmol) were suspended in 

methanol (50 mL) and the mixture was stirred for ca 16 h. 	The reaction was filtered 

through celite, concentrated in vacuo, and the residue partitioned between ethyl acetate and 

15 water. 	The organic phase was concentrated in vacuo and purified by flash column 

chromatography on silica, eluting with a gradient of 0% - 10% ethyl acetate/hexane to 

afford the desired product. 

Preparation le: 	tent-Butyl 5-bromo-6-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,41- 

tetrahydroisoquinoline-2-earbonyll-2,3-dihydro-1H-isoindole-2-earboxylate 

20 Step A: 6-Bronco-2-fftert-butoxy)carbonyil-2,3-dihydro-1H-isoindole-5-carboxylic acid 

To a solution of the product of Preparation id (1 g, 2.81 mmol) in dioxane (5 mL) is added 

a solution of lithium hydroxide monohydrate (236 mg, 5.62 mmol) in water (5 mL), and 

the reaction is heated to 90 °C. After 40 min, the reaction is allowed to cool, and is diluted 

with water and acidified to — pH 2 with 2N aqueous HCI. The mixture is extracted with 

25 ethyl acetate, and the organic extracts are dried and evaporated under reduced to pressure 

to afford the product as a solid. 

LC/MS (C141-116BrN04) 342 [M+H] ; RT 2.30 (Method A) 
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tert-butyl dicarbonate (1.2 eq) was added. After 40 min, the solvent was removed in vacuo 

and the crude material was purified by flash column chromatography on silica, eluting with 

1:1 hexane/ethyl acetate to afford the product. 

Step F; tert-Butyl 5-bromo-6-formyI-2,3-dihydi'o~lH-isoindole~2-carboxylate 

The product from Step E (5 g, 15.2 mmol) was dissolved in dichloromethane (63.5), and 

Dess-Martin periodinane (8.4 g, 19.8 mmol) was added portion-wise. After 1 h, the 

mixture was concentrated in vacuo and the crude material was purified by flash column 

chromatography on silica, eluting with a gradient of 2%-15% ethyl acetate/hexane to 

afford the desired product. 

Step G: 2-tert-Bntyl 5-methyf 6-bromo-2,3-dihydro-lH-isoindole-2,$-diccirboxylate 

The compound from Step F (1.63 g, 5.0 mmol), manganese dioxide (8.69 g, 100 mmol), 

sodium cyanide (1.47 g, 30 mmol) and acetic acid (601 mg, 10.0 mmol) were suspended in 

methanol (50 mL) and the mixture was stirred for ca 16 h. The reaction was filtered 

through celite, concentrated in vacuo, and the residue partitioned between ethyl acetate and 

water. The organic phase was concentrated in vacuo and purified by flash column 

chromatography on silica, eluting with a gradient of 0% - 10% ethyl acetate/hexane to 

afford the desired product. 

Preparation le: tert-Butyl 5-bromo-6-[(3iS)-3-(morpholin-4-yImethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-l.ff-isoindoIe-2-carboxyIate 

Step A: 6-Bromo-2-[(tert~butoxy)carbonyIJ-2,3-dihydro-lH-isoindole-5-carboxylic acid 

To a solution of the product of Preparation Id (1 g, 2.81 mmol) in dioxane (5 mL) is added 

a solution of lithium hydroxide monohydrate (236 mg, 5.62 mmol) in water (5 mL), and 

the reaction is heated to 90 °C. After 40 min, the reaction is allowed to cool, and is diluted 

with water and acidified to ~ pH 2 with 2N aqueous HCI. The mixture is extracted with 

ethyl acetate, and the organic extracts are dried and evaporated under reduced to pressure 

to afford the product as a solid. 

LC/MS (C14H,6BrN04) 342 [M+H]+; RT 2.30 (Method A) 
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Step B: tent--Butyl 5-hromo-6-1(3S)-3-(molphothi-4-yltnethy0-1,2,3,4- 

tetrallydroisoquinoline-2-carbonyl]-2,3-dihydro-lH-isoindole-2-carboxylate 

To a solution of the product from Step A (933 mg, 2.73 mmol) in DMF (10 mL) is added 

triethylamine (1.33 mL, 9.55 mmol), HBTU (1.04 g, 2.73 mmol) followed by the product 

5 of Preparation 2a (832 mg, 2.73 mmol) and the mixture is stirred at ambient temperature 

for ca 16 h. The reaction is diluted with water and the resulting precipitate is filtered and 

washed with water. The solid is taken-up in ethyl acetate, dried over magnesium sulphate, 

filtered and evaporated. 	The crude material is purified by column chromatography over 

silica gel, eluting with a gradient of iso-hexane to 1:1 ethyl acetate/iso-hexane to afford the 

10 product as a foam. 

LC/MS (C281-134BrN304) 556 [M+H]+; RT 2.35 (Method A) 

Preparation if: 	tert-Butyl 5-bromo-6-[(3R)-3-niethyl-1,2,3,4- 

tetrabydroisoquinoline-2-carbony1]-2,3-dihydro-1H-isoindole-2-carboxylate 

The procedure is as in Preparation 1 e, replacing the product of Preparation 2a used in Step 

15 C 	with 	(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline 	hydrochloride 	obtained 	from 

Preparation 2b. 

LC/MS (C24H27BrN2O3) 471 [M+Hf; RT 2.76 (Method A) 

Preparation 12: 	6-Bromo-2-(trifluoroacety1)-1,2,3,4-tetrahydroisoquinoline-7- 

carboxylic acid 

20 Step A: 2-(3-Bronio-4-inethoxyphenyOethanamine 

To a solution of 2-(4-methoxyphenyl)ethanamine (25.0 g, 0.165 mol) in glacial acetic acid 

(300 mL) was added a solution of bromine (31.7 g, 0.198 mol) in glacial acetic acid (200 

mL) dropwise. A white precipitate formed immediately, and the reaction was stirred at rt 

for 48 h. The white solid was filtered off and washed with hexane to obtain the 

25 hydrobrornide salt. The mother liquor was evaporated and it was washed with a small 

amount of acetic acid and hexane. These salts were dissolved in water and the pH was 
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Step B: tert-Butyl 5-bromo-6-[(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoqiiinoline-2-c(irbonyl]-2,3-dihydro-lH-isoindole-2-cai'boxylate 

To a solution of the product from Step A (933 mg, 2.73 mmol) in DMF (10 mL) is added 

triethylamine (1.33 mL, 9.55 mmol), HBTU (1.04 g, 2.73 mmol) followed by the product 

5 of Preparation 2a (832 mg, 2.73 mmol) and the mixture is stirred at ambient temperature 

for co 16 h. The reaction is diluted with water and the resulting precipitate is filtered and 

washed with water. The solid is taken-up in ethyl acetate, dried over magnesium sulphate, 

filtered and evaporated. The crude material is purified by column chromatography over 

silica gel, eluting with a gradient of iso-hexane to 1:1 ethyl acetate/iso-hexane to afford the 

10 product as a foam. 

LC/MS (C2sH34BrN304) 556 [M+H]+; RT 2.35 (Method A) 

Preparation If: tert-Butyl 5-bromo-6-[(31?)-3-methyi-i,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-2,3-dihydro-l//-isoindole-2-carboxyIate 

The procedure is as in Preparation le, replacing the product of Preparation 2a used in Step 

15 C with (37?)-3-methyl-l,2,3,4-tetrahydroisoquinoline hydrochloride obtained from 

Preparation 2b. 

LC/MS (C24H27BrN203) 471 [M+H]+; RT 2.76 (Method A) 

Preparation lg: 6-Bromo~2-(trifluoroacetyl)-l,2,3,4-tetrahydroisoquinoIine-7-

carboxylic acid 

20 Step A: 2-(3-Bromo-4-methoxypheny1)ethanamine 

To a solution of 2-(4-methoxyphenyl)ethanamine (25.0 g, 0.165 mol) in glacial acetic acid 

(300 mL) was added a solution of bromine (31.7 g, 0.198 mol) in glacial acetic acid (200 

mL) dropwise. A white precipitate formed immediately, and the reaction was stirred at rt 

for 48 h. The white solid was filtered off and washed with hexane to obtain the 

25 hydrobromide salt. The mother liquor was evaporated and it was washed with a small 

amount of acetic acid and hexane. These salts were dissolved in water and the pH was 
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adjusted to 8. The suspension was extracted with DCM and dried, and concentrated under 

reduced pressure. The crude product was used in the next step without further purification. 

Step B: N-P-(3-Bronco-4-tnethoxyphetty0ethyll-2,2,2-trifluoroacetantide 

2-(3-bromo-4-methoxyphenypethanamine (600 mg) was dissolved in 6 mL TFAA and 6 

5 mL DCM and the mixture was stirred for lh. It was cooled in ice bath and 24 mL water 

was added to the mixture. The organic phase was washed with water several times, dried 

and concentrated under reduced pressure. The crude product was used in the next step 

without further purification. 

Step C: 1-(6-Bronto-7-methoxy-3,4-dihydroisoquinolitt-2(1H)-y1)-2,2,2- 

10 trttoroethanone 

To a solution of 40 % sulphuric acid in acetic acid (150 mL) was added N42-(3-bromo-4-

methoxyphenyl)ethyl]-2,2,2-trifluoroacetamide (15.5 g, 52.4 mmol) and paraformaldehyde 

(2.4 g, 80 mmol). The reaction mixture was stirred at room temperature for 18 h, poured 

into cold water and extracted with ethyl acetate. The combined organic layer was washed 

15 with sodium hydrogen carbonate solution, dried and concentrated under reduced pressure. 

The crude product was purified with flash chromatography (eluent: n-hexane:EtOAc 

gradient). 

Step D: 1-(6-Bramo-7-hydroxy-3,4-diltydroisoquinolitt-2(111)-y0-2,2,2-trffluoroethatione 

Under argon atmosphere a solution of 1-(6-bromo-7-methoxy-3,4-dihydroisoquinolin- 

20 2(1H)-yl)-2,2,2-trifluoroethanone (1 mmol) in 20 mL DCM was slowly added to a 

precooled solution of boron tribromide (1 mmol) in 30 mL DCM at -30 °C. The resulting 

solution was slowly warmed to -12 °C and stirred for 16 h. The reaction was quenched by 

adding ice and the product was extracted with EtOAc. The organic phase was washed with 

water and saturated aqueous NaC1 and dried, The crude product was purified with flash 

25 chromatography (eluent: n-hexane:DCM gradient). 

Step E: 6-Bronco-2-(trifluoroacety1)-1,2,3,4-tetrahydrolsoquinothr-7-y1 

trifittoromethanestdfonate 
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adjusted to 8. The suspension was extracted with DCM and dried, and concentrated under 

reduced pressure. The crude product was used in the next step without further purification. 

Step B: N-[2-(3-Bromo-4-methoxyphenyl)ethyl]-2,2,2-trifliioroacetamide 

2-(3-bromo-4-methoxyphenyl)ethanamine (600 mg) was dissolved in 6 mL TFAA and 6 

5 mL DCM and the mixture was stirred for lh. It was cooled in ice bath and 24 mL water 

was added to the mixture. The organic phase was washed with water several times, dried 

and concentrated under reduced pressure. The crude product was used in the next step 

without further purification. 

Step C: l-(6-Bromo-7-methoxy-3,4-dihydroisoqitinolin-2(1 H)-yl)-2,2,2-

10 trifluoroethanone 

To a solution of 40 % sulphuric acid in acetic acid (150 mL) was added JV-[2-(3-bromo-4-

methoxyphenyl)ethyl]-2,2,2-trifluoroacetamide (15.5 g, 52.4 mmol) and paraformaldehyde 

(2.4 g, 80 mmol). The reaction mixture was stirred at room temperature for 18 h, poured 

into cold water and extracted with ethyl acetate. The combined organic layer was washed 

15 with sodium hydrogen carbonate solution, dried and concentrated under reduced pressure. 

The crude product was purified with flash chromatography (eluent: n-hexane:EtOAc 

gradient). 

Step D; I-(6-Bromo-7-hydroxy-3,4-dihydroiso{iuhwHn-2(lH)-yl)-2,2,2-tnfluoroethanone 

Under argon atmosphere a solution of l-(6-bromo-7-methoxy-3,4-dihydroisoquinolin-

20 2(l#)-yl)-2,2,2-trifluoroethanone (1 mmol) in 20 mL DCM was slowly added to a 

precooled solution of boron tribromide (1 mmol) in 30 mL DCM at -30 °C. The resulting 

solution was slowly warmed to -12 °C and stirred for 16 h. The reaction was quenched by 

adding ice and the product was extracted with EtOAc. The organic phase was washed with 

water and saturated aqueous NaCl and dried, The crude product was purified with flash 

25 chromatography (eluent: n-hexane:DCM gradient). 

Step E: 6-Bromo-2-(trifhioroacetyI)-l,2,3,4-tetrahydroisoquinolin-7-y1 

trifluorometh an es ulfon ate 
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1-(6-bromo-7-hydroxy-3,4-dihydroisoquinolin-2(11-/)-y1)-2,2,2-trifluoroethanone 	(5.72 	g, 

17.7 mmol) and 2.2 mL pyridine (2.12 g, 26.5 mmol) was dissolved in DCM (130 mL). At 

0°C 21.2 mL (21.2 mmol) trifluoromethanesulfonic anhydride (1M in DCM) was added 

dropwise and the temperature was left to be warmed to rt. When the reaction reached an 

5 appropriate conversion it was diluted with brine. The layers were separated and the 

organics were dried with Na2SO4, filtered and concentrated under reduced pressure. The 

crude product was purified via flash chromatography using heptane and ethyl acetate as 

eluents 	to 	obtain 	6-bromo-2-(trifluoroacety1)-1,2,3,4-tetrahydroisoquinolin-7-y1 

trifluoromethanesulfonate. 

10 Step F: 6-Bromo-2-(trifIttoroacety1)-1,2,3,4-tetrakydroisoquhioline-7-carboxylic acid 

6-bromo-2-(trifluoroacety1)-1,2,3,4-tetrahydroi soquinol in-7-y1 	trifluoromethanesulfonate 

(912 mg, 2.0 mmol) and 146 mg (dppf)PdC12  (0.2 mmol) were dissolved in 15 mL DMF 

and 5 mL H2O. 560 til, TEA (404 mg, 4.0 mmol) was added and the mixture was stirred at 

75°C under CO atmosphere (1 bar). When the reaction reached an appropriate conversion 

15 it was diluted with DCM, extracted with 0.2 M HClaq. 	The layers were separated, the 

organics were dried with Na2SO4  filtered and concentrated under reduced pressure. The 

crude product was purified 	with flash chromatography using DCM and methanol as 

eluents to obtain 6-bromo-2-(trifluoroacety1)-1,2,3,4-tetrahydroisoquinoline-7-carboxylic 

acid. 

20 Preparation lha: 	1-{6-Bromo-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

tetrahydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinolin-2-y1}-2,2,2-

trifluoroethan-1-one 

To a solution of the acid from Preparation lg (2 g, 0.01 mol) in N,N-dimethylformamide 

(15 mL) was added N,N-diisopropylethylamine (1.98 mL, 11.36 mmol), the amine from 

25 Preparation 2a (1.39 g, 5.96 mmol) and HBTU (2.15 g, 5.68 mmol), and the mixture was 

stirred at ambient temperature for ca 16 h. The reaction was concentrated in vacua then 

redissolved in ethylacetate, and washed with water and brine. The organic extract was 

dried over magnesium sulphate, concentrated in vacua, and purified by flash column 

chromatography (40 g silica, dichloromethane to 3% methanol in dichloromethane). 
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1 -(6-bromo-7-hydroxy-3,4-dihydroisoquinolin-2(lZ/)-yl)-2,2,2-trifluoroethanone (5.72 g, 

17.7 mmol) and 2.2 mL pyridine (2.12 g, 26.5 mmol) was dissolved in DCM (130 mL). At 

0°C 21,2 mL (21.2 mmol) trifluoromethanesulfonic anhydride (1M in DCM) was added 

dropwise and the temperature was left to be warmed to rt. When the reaction reached an 

5 appropriate conversion it was diluted with brine. The layers were separated and the 

organics were dried with Na2S04, filtered and concentrated under reduced pressure. The 

crude product was purified via flash chromatography using heptane and ethyl acetate as 

eluents to obtain 6-bromo-2-(trifluoroacetyl)-l,2,3,4-tetrahydroisoquinolin-7-yl 

trifluoromethanesulfonate. 

10 Step F: 6-Bromo-2-(triJluoroacetyl)-lf2f3,4-tetrahydroisoqiiinoline-7-carboxylic acid 

6-bromo-2-(trifluoroacetyl)-l,2,3,4-tetrahydroisoquinolin-7-yl trifluoromethanesulfonate 

(912 mg, 2.0 mmol) and 146 mg (dppf)PdCl2 (0.2 mmol) were dissolved in 15 mL DMF 

and 5 mL H?0. 560 LIL TEA (404 mg, 4.0 mmol) was added and the mixture was stirred at 

75°C under CO atmosphere (1 bar). When the reaction reached an appropriate conversion 

15 it was diluted with DCM, extracted with 0.2 M HClaq. The layers were separated, the 

organics were dried with Na2S04 filtered and concentrated under reduced pressure. The 

crude product was purified with flash chromatography using DCM and methanol as 

eluents to obtain 6-bromo-2-(trifluoroacetyl)-l,2,3,4-tetrahydroisoquinoline-7-carboxylic 

acid. 

20 Preparation Ilia: l-{6-Bromo-7-[(3>y)-3-(niorpholin-4-ylmethyI)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinolin-2-yl}-2,2,2-

trifluoroethan-l-one 

To a solution of the acid from Preparation lg (2 g, 0.01 mol) in N,N-dimethy 1 (brmamidc 

(15 mL)was added A;,A-diisopropylethylamin.e (1.98 mL, 11.36 mmol), the amine from 

25 Preparation 2a (1.39 g, 5.96 mmol) and HBTU (2.15 g, 5.68 mmol), and the mixture was 

stirred at ambient temperature for ca 16 h. The reaction was concentrated in vacuo then 

redissolved in ethylacetate, and washed with water and brine. The organic extract was 

dried over magnesium sulphate, concentrated in vacuo, and purified by flash column 

chromatography (40 g silica, dichloromethane to 3% methanol in dichloromethane). 
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LC/MS (C26H27BrF3N3O3) 566 [M+H]}; RT 1.26 (Method B) 

Preparation Hib: 	1-46-Bromo-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2- 

carbony1]-1,2,3,4-tetrahydroisoquinolin-2-y1}-2,2,2-trifluoroethan-1-one 

The procedure is as in Preparation lha, replacing the amine from Preparation 2a with the 

5 amine from Preparation 2b. 

LC/MS (C22H20BrF3N2O2) 481 [M+H]+; RT 1.46 (Method B) 

Preparation 2a: 	(3S)-3-(Morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline 

dihydrochloride 

Step A: Benzyl (3S)-3-(4-tnorpholinylcarbony0-3,4-dihydro-2(1H)-isoquinoline 

i 0 carboxylate 

To a solution of 5 g of (3S)-2-[(benzyloxy)carbonyl]-1,2,3,4-tetrahydro-3-isoquinoline-

carboxylic acid (16 mmol) in 160 mL of dichloromethane there are added 1.5 mL of 

morpholine (17.6 mmol) and then 9 mL of N,NN-triethylamine (64 mmol), 3.3 g of 1- 

ethyl-3-(3'-dimethylaminopropyl)-carbodiimide 	(EDC) 	(19.2 	mmol) 	and 	2.6 	g 	of 

15 hydroxybenzotriazole (HOBT) (19.2 mmol). The reaction mixture is stirred at ambient 

temperature overnight and is then poured onto a solution of ammonium chloride and 

extracted with ethyl acetate. The organic phase is subsequently dried over magnesium 

sulphate and then filtered and evaporated to dryness. The crude product so obtained is then 

purified by chromatography over silica gel (dichloromethane/methanol gradient). The 

20 product is obtained in the form of a foam. 

1H-NMR: 8 {400 MHz; dmso-d6; 353°K): 7.30 (m, 5H benzyl); 7.15 (m, 4H aromatic); 

5.2-5.0 	(m, 	3H, 	2H 	benzyl, 	1H 	dihydroisoquinoline); 	4.75-4.5 	(2d, 	2H 

dihydroisoquinoline); 	3.55-3.3 	(m, 	8H 	morpholine); 	3.15-2.9 	(2dd, 	2H 

dihydroisoquinoline) 

25 IR: v: >C=0: 1694;1650 cm-1 
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LC/MS (C26H27B1-F3N3O3) 566 [M+H]+; RT 1.26 (Method B) 

Preparation lhb: l-{6-Bromo-7-[(3/f)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2>3,4-tetrahydroisoquinolin-2-yi}-2,2,2-trifluoroethan-l-onc 

The procedure is as in Preparation lha, replacing the amine from Preparation 2a with the 

amine from Preparation 2b. 

LC/MS (C22H2oBrF3N202) 481 [M+H]+; RT 1.46 (Method B) 

Preparation 2a: (35)-3-(MorphoIin-4-ylniethyl)-l,2,3,4-tetrahydroisoquinoline 

dihydrochloride 

Step A: Benzyl (3S)-3-(4-motpholinylcarbonyl)-3,4-{Uhydro-2(lH)-isoquinoHne 

carboxylate 

To a solution of 5 g of (3JS)-2-t(benzyloxy)carbonyl]-lJ2,3f4-tetrahydro-3-isoquinoline-

carboxylic acid (16 mmol) in 160 111L of dichloromethane there are added 1,5 mL of 

morpholine (17.6 mmol) and then 9 mL of N,N,A-tricthylaminc (64 mmol), 3.3 g of 1-

ethyl-3-(3'-dimethylaminopropyl)-carbodiimide (EDC) (19.2 mmol) and 2.6 g of 

hydroxybenzotriazole (IIOBT) (19.2 mmol). The reaction mixture is stirred at ambient 

temperature overnight and is then poured onto a solution of ammonium chloride and 

extracted with ethyl acetate. The organic phase is subsequently dried over magnesium 

sulphate and then filtered and evaporated to dryness. The crude product so obtained is then 

purified by chromatography over silica gel (dichloromethane/methanol gradient). The 

product is obtained in the form of a foam. 

'H-NMR: 5 (400 MHz; dmso-d6; 353°K): 7.30 (m, 5H benzyl); 7.15 (m, 4H aromatic); 

5.2-5.0 (m, 3H, 2H benzyl, 1H dihydroisoquinoline); 4.75-4.5 (2d, 2H 

dihydroisoquinoline); 3.55-3.3 (m, 8H morpholine); 3.15-2.9 (2dd, 2H 

dihydroisoquinoline) 

IR: v: >C=0: 1694; 1650 cm"1 
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Step 	B: 	Beitzyl 	(3S)-3-(4-nrorpholinylmethy0-3,4-dihydro-2(1H)-isoquinoline 

carboxylate 

To a solution of 5.3 g of the product obtained in Step A (13.9 mmol) in 278 mL of 

tetrahydrofuran there are added 14 inL of BH3Me2S (27.8 mmol) at ambient temperature. 

5 The whole is heated for 4 hours at 80°C. It is allowed to return to ambient temperature, and 

then there are added 7 mL (14 mmol) of BH3Me2S. The reaction mixture is again heated at 

80°C for 2 hours. The tetrahydrofuran is subsequently evaporated off, and there are then 

added slowly methanol and then 5.6 mL of 5N hydrochloric acid (27.8 mmol). The mixture 

is stirred at ambient temperature overnight and then at 80°C for one hour. There is 

10 subsequently added a saturated NaHCO3  solution to the reaction mixture at 0°C until a pH 

of 8 is reached, and then extraction with ethyl acetate is carried out. The organic phase is 

subsequently dried over magnesium sulphate and then filtered and evaporated to dryness. 

The title product is obtained in the form of an oil. 

1H-NMR: 8 (400 MHz; dmso-d6; 353°K): 7.43-7.30 (unresolved peak, 5H benzyl); 7.19 

15 (in, 4H aromatic); 5.16 (in, 211, 2H benzyl); 4.79-4.29 (d, 21-1 dihydroisoquinoline); 4.58 

(In, 	JH 	dihydroisoquinoline); 	3.50 	(m, 	411 	morpholine); 	3.02-2.80 	(dd, 	211 

dihydroisoquinoline); 2.42-2.28 (unresolved peak, 5H, 4H morpholine, 1 H morpholine); 

2.15 (dd, 1H morpholine) 

IR: v: >CH: 2810 cm-I; v: >C=0: 1694 em-I ; v: >C-0-C<: 1114 cm-I ; v: >CH-Ar: 751; 

20 697 cin-1  

Step C: (3S)-3-(4-111orpholinylmethyl)-1,2,3,4-tetrahydrolsoquilloline 

To a solution of 4.9 g of the compound of Step B (13.4 mmol) in 67 mL of ethanol there is 

added 0.980 g of palladium dihydroxide (20% by mass) at ambient temperature. The 

reaction mixture is placed under 1.2 bar of hydrogen at ambient temperature for 4 hours. It 

25 is subsequently passed over a Whatman filter, and then the palladium is rinsed several 

times with ethanol. The filtrate is evaporated to dryness. The title product is obtained in the 

form of an oil. 

111-NMR: 8 (400 MHz; dmso-d6; 300°K): 7.12-7.0 (unresolved peak, 411 aromatic); 3.92 

(s, 	2H 	tetrahydroisoquinoline); 	3.60 	(t, 	4H 	morpholine); 	2.98 	(m, 	1H 
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Step B: Benzyl (3S)-3-(4-morphoImylmethyJ)~3,4-dihydro-2(lH)-isoquinoUne 

carboxylate 

To a solution of 5.3 g of the product obtained in Step A (13.9 mmol) in 278 mL of 

tetrahydrofuran there are added 14 mL of BH3Me2S (27.8 mmol) at ambient temperature. 

5 The whole is heated for 4 hours at 80°C. It is allowed to return to ambient temperature, and 

then there are added 7 mL (14 mmol) of BH3Me2S. The reaction mixture is again heated at 

80°C for 2 hours. The tetrahydrofuran is subsequently evaporated off, and there are then 

added slowly methanol and then 5.6 mL of 5N hydrochloric acid (27.8 mmol). The mixture 

is stirred at ambient temperature overnight and then at 80°C for one hour. There is 

10 subsequently added a saturated NaHCOa solution to the reaction mixture at 0°C until a pH 

of 8 is reached, and then extraction with ethyl acetate is carried out. The organic phase is 

subsequently dried over magnesium sulphate and then filtered and evaporated to dryness. 

The title product is obtained in the form of an oil. 

^-NMR: 8 (400 MHz; dmso-d6; 353°K): 7.43-7.30 (unresolved peak, 5H benzyl); 7.19 

15 (m, 4H aromatic); 5.16 (m, 2H, 2H benzyl); 4.79-4.29 (d, 2H dihydroisoquinoline); 4.58 

(m, 1H dihydroisoquinoline); 3.50 (m, 4H morpholine); 3.02-2.80 (dd, 2H 

dihydroisoquinoline); 2.42-2.28 (unresolved peak, 51T, 4H morpholine, 1H morpholine); 

2.15 (dd, 1H morpholine) 

IR: v: >CH: 2810 cm"1; v: >C=0: 1694 cm"1; v: >C-0-C<: 1114 cm"1; v: >CH-Ar: 751; 

20 697 cm"1 

Step C: (.3S)-3-(4-MorphoimylmethyI)-l,2,3,4-tetmltydroisoquino}ine 

To a solution of 4.9 g of the compound of Step B (13.4 mmol) in 67 mL of ethanoi there is 

added 0.980 g of palladium dihydroxide (20% by mass) at ambient temperature. The 

reaction mixture is placed under 1.2 bar of hydrogen at ambient temperature for 4 hours. It 

25 is subsequently passed over a Whatman filter, and then the palladium is rinsed several 

times with ethanoi. The filtrate is evaporated to dryness. The title product is obtained in the 

form of an oil. 

]H-NMR: 8 (400 MHz; dmso-d6; 300°K): 7.12-7.0 (unresolved peak, 4LI aromatic); 3.92 

(s, 2H tetrahydroisoquinoline); 3.60 (t, 4H morpholine); 2.98 (m, 1H 
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tetrahydroisoquinoline); 2.68 (dd, 1H tetrahydroisoquinoline); 2.5-2.3 (unresolved peak, 

8H, 1H tetrahydroisoquinoline, 6H morpholine, 1H NFl) 

IR: v: >NH: 3322 cm-1' v: >C-0-C<: 1115 cm-1; v: >CH-Ar: 742 cm -1  

Step D: (3S)-3-(4414-olpholinyhmethyl)-1,2,3,4-tetrahydroisoquinoline dihydrochloride 

5 The free base obtained in Step C is dissolved in a minimum volume of dichloromethane. 

To the stirred solution at room temperature is added 1M HCl solution in diethyl ether (3 

equiv). The reaction is stirred for 15 minutes, after which time diethyl ether is added. The 

resulting precipitate is filtered, washed with diethyl ether, then dried under vacuum to 

afford the product. 

t 0 Preparation 2b: 	(3R)-3-Methyl-1,2,3,4-tetrahydroisoquinoline 

Step 4: 3-Methy1-1,2,3,4-tetrahydroisoquinoline 

To a solution of 3-methylisoquinoline and NiC12*6H20 (1.2 eq) in methanol (3 mL 

/mmol), cooled to 0°C, is added sodium borohydride (12 eq) portion-wise over 1 h. The 

reaction mixture is stirred at ambient temperature for 1 h, then quenched by addition of 

15 water. 	The solvent is removed under reduced pressure, and the residue is partitioned 

between ethyl acetate and water. 	The organic phase is dried over sodium sulphate and 

evaporated to afford the crude product. 

Step A: (3R)-3-Methyl-1,2,3,4-tetrahydroisoquinoline 

The product from Step A (4.5 g) is dissolved in a 1:9 isopropanol/heptane mixture (55 

20 mL), and the resultant solution is repeat-injected onto an IC Column (50x500mm, 20 urn 

particle 	size), 	eluting 	with 	5:95 	mixture 	of 2-propanol/heptane 	containing 	0.05% 

diethylamine, with a flow rate of 50 nil/min at ambient temperature. Under these 

conditions the (R)-isomer eluted as the second fraction. 

Preparation 2c: 	Pert-Butyl 	[(35)-I,2,3,4-tetrahydroisoquinolin-3-ylinethyl] 

25 earbaatate 

Step A:  Benzyi (19-3-(hydroxymethj>1)-3,4-dihydro-1H-isoquinolhie-2-carboxylate 
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tetrahydroisoquinoline); 2.68 (dd, 1H tetrahydroisoquinoline); 2.5-2.3 (unresolved peak, 

8H, 1H tetrahydroisoquinoline, 6H morpholine, 1H NH) 

IR: v: >NH: 3322 cm"l; v: >C-0-C<: 1115 cm"I; v: >CH-Ar: 742 cm"1 

Step D: (3S)-3-(4-Morpholinylmethyl)-l,2,3,4-tetrahydroisoquinoline dihydrochloride 

The free base obtained in Step C is dissolved in a minimum volume of dichloromethane. 

To the stirred solution at room temperature is added 1M HCI solution in diethyl ether (3 

equiv). The reaction is stirred for 15 minutes, after which time diethyl ether is added. The 

resulting precipitate is filtered, washed with diethyl ether, then dried under vacuum to 

afford the product. 

Preparation 2b: (3Y£)-3-Methyl-l,2,3,4-tetrahydroisoquinoline 

Step A: 3-Methyl-l>2,3)4-tetrahydroisoquinoline 

To a solution of 3-methylisoquinoline and NiC12*6H20 (1.2 eq) in methanol (3 mL 

/mmol), cooled to 0°C, is added sodium borohydride (12 eq) portion-wise over 1 h. The 

reaction mixture is stirred at ambient temperature for 1 h, then quenched by addition of 

water. The solvent is removed under reduced pressure, and the residue is partitioned 

between ethyl acetate and water. The organic phase is dried over sodium sulphate and 

evaporated to afford the crude product. 

Step B: (3R)-3-Methyl-l,2,3,4-tetrahydroisoquinoline 

The product from Step A (4.5 g) is dissolved in a 1:9 isopropanol/heptane mixture (55 

mL), and the resultant solution is repeat-injected onto an IC Column (50x500mm, 20 um 

particle size), eluting with 5:95 mixture of 2-propanol/heptane containing 0.05% 

diethylamine, with a flow rate of 50 ml/min at ambient temperature. Under these 

conditions the (7?)-isomer eluted as the second fraction. 

Preparation 2c: tert-Butyl [(3iS)-l,2,3,4-tetrahydroisoquinoiin-3-ylmethyl] 

carbamate 

Step A: Benzyl (3S)-3-(hydroxymethyI)-3,4-dihydro-lH-isoqumoline-2-carboxylate 
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This compound is obtained using a protocol from the literature (R. B. Kawthekar et al 

South Africa Journal of Chemistry 63, 195, 2009) starting from 15 g of (35)-1,2,3,4-

tetrahydroisoquinolin-3-ylmethanol (91.9 mmol) in the presence of benzyl chloroformate 

and triethylamine dissolved in dichloromethane. After purification on silica gel (gradient 

5 petroleum ether/ AcOEt), the title product is obtained in the form of an oil. 

III NMR: 6 (300 MHz; DMSO-d6; 300K): 7.33 (m, 511, aromatic Hs, 0-benzyl); 7.15 (s, 

4H, aromatic Hs, H tetrahydroisoquinoline); 5.13 (s, 2H, CH2-Ph); 4.73 (d, 	1H, H 

tetrahydroisoquinoline); 4.47 (m, H, CH2OH); 4.36 (m, 1H, H tetrahydroisoquinoline); 

4.28 (d, 1H, H tetrahydroisoquinoline); 3.39 (dd, 1H, CH2OH); 3.23 (dd, 1H, CH2OH); 

10 2.93 (dd, 1H, FI tetrahydroisoquinoline); 2.86 (dd, 1H, H tetrahydroisoquinoline). 

IR: v OH: 3416 cm- I ; v <C-0 1694 cm-I ; v aromatic >C-H: 754 cm-I  

Step B: Benzyl (3S)-3-(azidontethy0-3,4-dihydroisoquinoline-2(1H)-carboxylate 

This compound is obtained using a protocol from the literature (D. Page et al J. Med. 

Chem, 44, 2387, 2001) starting from 23 g of the compound obtained in Step A (77.3 mmol) 

15 in the presence of diphenylphosphoryl azide and triphenylphosphine dissolved in THF. 

After purification on silica gel (gradient petroleum ether / AcOEt), the title product is 

obtained in the form of an oil. 

IH NMR: 8 (400 MHz; DMSO-d6; 300K): 7.36 (m, 5H, aromatic Hs, 0-benzyl); 7.19 (m, 

4H, aromatic Hs, H tetrahydroisoquinoline); 5.16 (s, 2H, CH2-Ph); 4.76 (d, 	114, H 

20 tetrahydroisoquinoline); 	4.53 	(m, 	1H, 	H 	tetrahydroisoquinoline); 	4.30 	(m, 	1H, 	H 

tetrahydroisoquinoline); 3.28 (m, 2H, CH2N3); 3.06 (dd, 1H, H tetrahydroisoquinoline); 

2.78 (dd, 1H, H tetrahydroisoquinoline) 

IR: v N3: 2095 cm I;  v <C=0:1694 cm-I; v aromatic >C-H: 754 cm-I  

Step C: Benzyl (3S)-3-(antinotnethy0-3,4-dihydroisoquhzoline-2(111)-carboxylate 

25 To a solution of 20.9 g (64.5 mmol) of the azido compound obtained in Step B in 650 mL 

of THF there are successively added 25.5 g (97.2 mmol) of triphenylphosphine and 157 

mL of water. The complete batch is heated at reflux for 2 hours 30 minutes. The reaction 

mixture is then concentrated to dryness and the residual oil is then taken up in isopropyl 
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This compound is obtained using a protocol from the literature (R. B. Kawthekar et al 

South Africa Journal of Chemistry 63, 195, 2009) starting from 15 g of (35)-l,2,3,4-

tetrahydroisoquinolin-3-ylmethanol (91.9 mmol) in the presence of benzyl chloroformate 

and triethylamine dissolved in dichloromethane. After purification on silica gel (gradient 

5 petroleum ether/ AcOEt), the title product is obtained in the form of an oil. 

*11 NMR: 5 (300 MHz; DMSO-d6; 300K): 7.33 (m, 5H, aromatic Hs, O-benzyl); 7.15 (s, 

4H, aromatic Hs, H tetrahydroisoquinoline); 5.13 (s, 2H, CH2-PI1); 4.73 (d, 1H, H 

tetrahydroisoquinoline); 4.47 (m, H, CH2OH); 4.36 (m, 1H, H tetrahydroisoquinoline); 

4.28 (d, 1H, H tetrahydroisoquinoline); 3.39 (dd, 1H, CH2OH); 3.23 (dd, 1H, CH2OH); 

10 2.93 (dd, 1H, H tetrahydroisoquinoline); 2.86 (dd, 1H, H tetrahydroisoquinoline). 

IR: v OH: 3416 cm"1; v <00 1694 cm"1; v aromatic >C-H: 754 cm"1 

Step B: Benzyl (3S)-3-(azidometltyl)-3,4-difiydroisoquinoline-2(lH)-carboxylate 

This compound is obtained using a protocol from the literature (D. Page et al J. Med. 

Chem, 44, 2387, 2001) starting from 23 g of the compound obtained in Step A (77.3 mmol) 

15 in the presence of diphenylphosphoryl azide and triphenylphosphine dissolved in THF. 

After purification on silica gel (gradient petroleum ether / AcOEt), the title product is 

obtained in the form of an oil. 

!H NMR: 8 (400 MHz; DMSO-d6; 300K): 7.36 (m, 5H, aromatic Hs, O-benzyl); 7.19 (m, 

4H, aromatic Hs, H tetrahydroisoquinoline); 5.16 (s, 2H, CH2-PI1); 4.76 (d, 1H, H 

20 tetrahydroisoquinoline); 4.53 (m, 1H, H tetrahydroisoquinoline); 4.30 (m, 1H, H 

tetrahydroisoquinoline); 3.28 (m, 2H, CH2N3); 3.06 (dd, 1H, H tetrahydroisoquinoline); 

2.78 (dd, 1H, H tetrahydroisoquinoline) 

IR: v N3: 2095 cm"1; v <0=0:1694 cm"1; v aromatic >C-H: 754 cm"1 

Step C: Benzvl (3S)-3-(aminomethyl)-3,4-dihydroisoquinoIine-2(lH)-carboxylate 

25 To a solution of 20.9 g (64.5 mmol) of the azido compound obtained in Step B in 650 mL 

of THF there are successively added 25.5 g (97.2 mmol) of triphenylphosphine and 157 

mL of water. The complete batch is heated at reflux for 2 hours 30 minutes. The reaction 

mixture is then concentrated to dryness and the residual oil is then taken up in isopropyl 
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ether. A white precipitate appears, which is filtered off and washed with isopropyl ether. 

The filtrate is then concentrated to dryness and is then purified by chromatography on 

silica gel (gradient CH2C12/Me0H). The title product is obtained in the form of an oil. 

5 

IH NMR: 5 (400 MHz; DMSO-d6; 300K): 7.40 (in, 5H, aromatic Hs, O-benzyl); 7.20 (m, 

4H, aromatic Hs, H tetrahydroisoquinoline); 5.15 (s, 2H, CH2-Ph); 4.75-4.3 (m, 2H, H 

tetrahydroisoquinoline); 4.30 (d, 1H, H tetrahydroisoquinoline); 2.90 (m, 2H, CH2NH2); 

2.45 (m, 214, H tetrahydroisoquinoline); 1.40 (m, 2H, NH2) 

IR: v NH2: 3400-3300 cm 1; v <C=0: 1688 cm-1  

Step D: Benzyl (3S)-3-{f(tert-butoxyearbonyOantinofinethyl}-3,4-dihydroisoquinoline- 

10 2(1H)-carboxylitte 

To a solution of 18.4 g (62.1 mrnol) of the compound obtained in Step C in 630 mL of 

dichloromethane there are successively added 17.5 mL (124 mmol) of triethylamine and, in 

portions, 14.9 g (68.3 mmol) of di-iert-butyl dicarbonate. The complete batch is stirred at 

ambient temperature for 2 hours. The reaction mixture is then concentrated, and then ethyl 

15 acetate is added. The organic phase is successively washed with 1M HCl solution, 

saturated NaCl solution, saturated NaHCO3  solution and then saturated NaCI solution. 

After drying, concentrating to dryness and purification by chromatography on silica gel 

(gradient petroleum ether / AcOEt), the title product is obtained in the form of an oil. 

20 

III NMR: 8 (400 MHz; DMSO-d6; 300K): 7.35 (m, 511, aromatic Hs, O-benzyl); 7.15 (m, 

4H, aromatic Hs, H tetrahydroisoquinoline); 6.51 (m, 1H, NHBoc); 5.12 (s, 2H, CH2-Ph); 

4.76 (d, 1H, H tetrahydroisoquinoline); 4.51 (m, 111, H tetrahydroisoquinoline); 4.36 (d, 

1H, H tetrahydroisoquinoline); 2.95 (m, 3H, H tetrahydroisoquinoline + CH2NHBoc); 2.71 

(d, 1H, H tetrahydroisoquinoline); 1.34 (s, 9H, NHBoc) 

IR: v NH: 3351 cm-I ; v <C=0: 1686 cm-1  

25 Step E: tort-Butyl [(3S)-1,2,3,4-tetrahydroisoquinolin-3-ylmethyllearbanutte 

To a solution of 21 g (53 mmol) of the compound obtained in Step D in 600 mL of ethyl 

acetate there are added 2.1 g of palladium-on-carbon 10 %. The complete batch is stirred at 

ambient temperature under 1.3 bar of dihydrogen pressure for 5 hours. The reaction 
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ether. A white precipitate appears, which is filtered off and washed with isopropyl ether. 

The filtrate is then concentrated to dryness and is then purified by chromatography on 

silica gel (gradient C^Cfe/MeOI-I). The title product is obtained in the form of an oil. 

'H NMR: S (400 MHz; DMSO-d6; 300K): 7.40 (m, 5H, aromatic Hs, O-benzyl); 7.20 (m, 

5 4H, aromatic Hs, H tetrahydroisoquinoline); 5.15 (s, 2H, CH2-Ph); 4,75-4.3 (m, 2H, H 

tetrahydroisoquinoline); 4.30 (d, 1H, H tetrahydroisoquinoline); 2.90 (m, 2H, CH2NH2); 

2.45 (m, 2H, H tetrahydroisoquinoline); 1.40 (m, 2H, NH2) 

IR: v NH2: 3400-3300 cm"1; v <C=0: 1688 cm"1 

Step D: Benzyl (3S)-3-{[(tert~butoxycarbonyl)amino]meihyl}-3,4-diIiydroisoqumoline-

10 2(lH)-carboxylate 

To a solution of 18.4 g (62,1 mmol) of the compound obtained in Step C in 630 mL of 

dichloromethane there are successively added 17.5 mL (124 mmol) of triethylamine and, in 

portions, 14.9 g (68.3 mmol) of di-Ze/V-butyl dicarbonate. The complete batch is stilted at 

ambient temperature for 2 hours. The reaction mixture is then concentrated, and then ethyl 

15 acetate is added. The organic phase is successively washed with 1M HCI solution, 

saturated NaCl solution, saturated NaHCCb solution and then saturated NaCl solution. 

After drying, concentrating to dryness and purification by chromatography on silica gel 

(gradient petroleum ether / AcOEt), the title product is obtained in the form of an oil. 

LH NMR: 5 (400 MHz; DMSO-d6; 300K): 7.35 (m, 5H, aromatic Hs, O-benzyl); 7.15 (m, 

20 4H, aromatic Hs, H tetrahydroisoquinoline); 6.51 (111, 1H; NHBoc); 5.12 (s, 2H, CH2-Ph); 

4.76 (d, 1H, H tetrahydroisoquinoline); 4.51 (m, 1H, H tetrahydroisoquinoline); 4.36 (d, 

IH. H tetrahydroisoquinoline); 2.95 (m, 3H, H tetrahydroisoquinoline + CH2NHB0C); 2.71 

(d, 1H, H tetrahydroisoquinoline); 1.34 (s, 911, NHBoc) 

IR: v NH: 3351 cm"'; v <00: 1686 cm"1 

25 .Step E: tert-Butyl [(3S)-l,2,3,4-tetrahydroisoqumolm-3-ylmethyl]carbamate 

To a solution of 21 g (53 mmol) of the compound obtained in Step D in 600 mL of ethyl 

acetate there are added 2.1 g of palladium-on-carbon 10 %. The complete batch is stirred at 

ambient temperature under 1.3 bar of dihydrogen pressure for 5 hours. The reaction 
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mixture is then filtered, and then concentrated to dryness. The title product is obtained in 

the form of a solid. 

5 

1II NMR: 6 (400 MHz; DMSO-d6; 300K): 7.15 (m, 411, aromatic Hs, H tetrahydro-

isoquinoline); 6.85 (t, 1H, NHBoc); 3.90 (m, 2H, H tetrahydroisoquinoline); 3,00 (m, 2H, 

CH2NHBoc); 2.80 (m, 	1H, H tetrahydroisoquinoline); 2.65 (dd, 	1H, H tetrahydro- 

isoquinoline); 2.40 (dd, 11-1, H tetrahydroisoquinoline); 1.40 (s, 9H, NHBoc) 

IR: v NH: 3386-3205 cm 1  (NH amide); v <C=0: 1688 cm-1; v NH: 1526 cm-1 (NH amine) 

Preparation 2d: 	(3S)-3-12-(Morpholin-4-yl)ethyl]-1,2,3,4-tetrahydroisoquinoline 

hydrochloride 

10 Step A: teat-Butyl (3S)-3-(2-morpholino-2-oxo-ethy0-3,4-dihydro-1H-lsoquinaine-2- 

earboxylate 

To a solution of 3 g (10.30 mmol) of [(15)-2-(tert-butoxycarbony1)-1,2,3,4-tetrahydro-

isoquinolin-3-yllacetie acid in 100 mL of dichloromethane there are added, dropwise, 

1.10 mL (11.32 mmol) of morpholine and, dropwise throughout, 4.3 mL (30.9 mmol) of 

15 triethylamine, 2.20 g (12.40 mmol) of 1,2-dichloromethane and 1.70 g (1.68 mmol) of 

hydroxybenzotriazole. The complete batch is stirred at ambient temperature for 15 hours. 

The reaction mixture is then diluted with dichloromethane and washed successively with 

1M HCl solution, saturated NaHCO3  solution and then saturated NaCl solution until 

neutral. The organic phase is then dried over MgSO4, filtered and concentrated to dryness. 

20 After purification by column chromatography on silica gel (dichloromethane /MeOH), the 

title product is obtained in the form of an oil. 

111 	NMR: 	8 	(400 	MHz; 	dmso-d6; 	300K): 	7.20-7.10 	(m, 	4H, 	aromatic 	Hs, 

tetrahydroisoquinoline); 4.70 (m, 1H, aliphatic Hs, CH tetrahydroisoquinoline); 4.75-4.20 

25 

(2m, 2H, aliphatic Hs, CH2  alpha to tetrahydroisoquinoline N); 3.60 (m, 8H, aliphatic Hs, 

morpholine); 3.00 and 2.70 (2 dd, 2H, aliphatic H, tetrahydroisoquinoline); 2,50-2.20 (2d, 

211, aliphatic Hs, CH2CO); 1.40 (s, 911, 'Bu) 

IR: v C=0: 1687; 1625 cm-1 
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mixture is then filtered, and then concentrated to dryness. The title product is obtained in 

the form of a solid. 

*H NMR: 5 (400 MHz; DMSO-d6; 300K): 7.15 (m, 411, aromatic Hs, H tetrahydro­

isoquinoline); 6.85 (t, 1H, NHBoc); 3.90 (m, 2H, H tetrahydroisoquinoline); 3,00 (m, 2H, 

5 CH2NHBoc); 2.80 (m, 1H, H tetrahydroisoquinoline); 2.65 (dd, 1H, H tetrahydro­

isoquinoline); 2.40 (dd, 1H, H tetrahydroisoquinoline); 1.40 (s, 9H, NHBoc) 

IR: v NH: 3386-3205 cm"1 (NH amide); v <C=0: 1688 cm"1; v NH: 1526 cm'1 (NH amine) 

Preparation 2d: (35)-3-[2-(Morpholin-4-yl)ethyl]-l,2,3,4-tetrahydroisoquinoline 

hydrochloride 

10 Step A: tert-Butyl (3S)-3-(2-morpholino-2-oxo-ethyl)-3>4-dihydro~lH~isoqumolitie~2-

carboxylate 

To a solution of 3 g (10,30 mmol) of [(35)-2-(ter/-butoxycarbonyl)-1,2,3,4-tetrahydro-

isoquinolin-3-yl]acetic acid in 100 mL of dichloromethane there are added, dropwise, 

1.10 mL (11.32 mmol) of morpholine and, dropwise throughout, 4.3 mL (30.9 mmol) of 

15 tri ethyl amine, 2.20 g (12.40 mmol) of 1,2-dichloromethane and 1.70 g (1.68 mmol) of 

hydroxybenzotriazole. The complete batch is stirred at ambient temperature for 15 hours. 

The reaction mixture is then diluted with dichloromethane and washed successively with 

1M HCI solution, saturated NaHCC>3 solution and then saturated NaCl solution until 

neutral. The organic phase is then dried over MgSC>4, filtered and concentrated to dryness. 

20 After purification by column chromatography on silica gel (dichloromethane /MeOH), the 

title product is obtained in the form of an oil. 

NMR: § (400 MHz; dmso-d6; 300K): 7.20-7.10 (m, 4H, aromatic Hs, 

tetrahydroisoquinoline); 4.70 (m, III. aliphatic Hs, CH tetrahydroisoquinoline); 4.75-4.20 

(2m, 2H, aliphatic Hs, CH2 alpha to tetrahydroisoquinoline N); 3.60 (m, 8H, aliphatic Hs, 

25 morpholine); 3.00 and 2.70 (2 dd, 2H, aliphatic H, tetrahydroisoquinoline); 2,50-2.20 (2d, 

2H, aliphatic Hs, CH2CO); 1.40 (s, 9H, fBu) 

IR: v C=0; 1687; 1625 cm"1 
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Step 	B: 	1-(114-orpholin-4-y1)-2-1(3S)-1,2,3,4-tetrahydroisoquillolin-3-yilethanone 

hydrochloride 

To a solution of 2.88 g (7.18 mmol) of the compound obtained in Step A in 16 mL of 

dichloromethane there are added, dropwise, 80 mL (80 mmol) of 1M ethereal HCl 

5 solution. The complete batch is stirred at ambient temperature for 15 hours, the suspension 

is then filtered and the precipitate is washed with ether. After drying, the title product is 

obtained in the form of a solid. 

111 NMR: 6 (400 MHz; dmso-d6; 300K): 9.80-9.50 (in, 21-1, NH2±); 7.30-7.10 (m, 411, 

aromatic 	Hs, 	tetrahydroisoquinoline); 	4.30 	(m, 	2H, 	aliphatic 	Hs, 	CH2 	alpha 	to 

10 tetrahydroisoquinoline N); 3.80 (m, 1H, aliphatic Hs, CH tetrahydroisoquinoline); 3.70- 

3.40 (2m, 8H, aliphatic Hs, morpholine); 3.15 and 2.8 (in, 4H, aliphatic H, CH2  

tetrahydroisoquinoline and CH2CO) 

IR: v -N1-12±: 2800-1900 cm-1; v C=0: 1620 cm -1  

Step C: (35)-3[2-(Morpholin-4-Aethyll-1,2,3,4-tetrahydroisoquinoline hydrochloride 

15 A solution of 2.2 g (7.44 mmol) of the compound obtained in Step 13 in 22 mL of MTBE 

and 5 mL of dichloromethane is prepared. After cooling in an ice bath at 0°C, there are 

then added, dropwise, 15 mL (15 mmol) of a 1M solution of LiA1H4  in tetrahydrofuran. 

The complete batch is then stirred at ambient temperature for 6 hours. It is placed at 0°C, 

and there is then added, dropwise, 1 mL of 5M NaOH solution. The complete batch is 

20 stirred at ambient temperature for 45 minutes. The solid is then filtered off and washed 

with MTBE and then with dichloromethane, and the filtrate is concentrated to dryness. The 

oil thereby obtained is diluted with dichloromethane and there are added, dropwise, 6.3 mL 

of 1M ethereal HC1 solution. The complete batch is stirred at ambient temperature for 1 

hour and then filtered. The crystals thereby obtained are washed with ethyl ether. After 

25 drying, the title product is obtained in the form of a solid. 

1H NMR: 8 (400 MHz; dmso-d6; 300K): 11.35 + 9.80 (2m, 2H, NEI2+); 10.00 (m, 1-1, 

NH+); 7.20 (m, 411, aromatic Hs, tetrahydroisoquinoline); 4.30 (s, 2H, aliphatic Hs, CH2 

alpha to tetrahydroisoquinoline N); 4.00 + 3.85 (2m, 4H, aliphatic Hs, CH2  alpha to 

morpholine N); 3.70 (an, 111, aliphatic Hs, CH tetrahydroisoquinoline); 3.55-3.30 (m, 4H, 

WO 2015/011164 PCT/EP2014/065764 

-40-

Step B: l~(Morph olin-4-yl) -2-[(3S) -1,2>3,4-teti'ahydroisoquiitolin-3-yl]eth anon e 

hydrochloride 

To a solution of 2,88 g (7.18 mmol) of the compound obtained in Step A in 16 mL of 

dichloromethane there are added, dropwise, 80 mL (80 mmol) of 1M ethereal HCI 

solution. The complete batch is stirred at ambient temperature for 15 hours, the suspension 

is then filtered and the precipitate is washed with ether. After drying, the title product is 

obtained in the form of a solid. 

'H NMR: 5 (400 MHz; dmso-d6; 300K): 9.80-9.50 (m, 2H, NH/); 7.30-7.10 (m, 4H, 

aromatic Hs, tetrahydroisoquinoline); 4.30 (m, 2H, aliphatic Hs, CH2 alpha to 

tetrahydroisoquinoline N); 3.80 (m, 1H, aliphatic Hs, CH tetrahydroisoquinoline); 3.70-

3.40 (2m„ 8H, aliphatic Hs, morpholine); 3.15 and 2.8 (m, 4H, aliphatic H, CH2 

tetrahydroisoquinoline and CH2CO) 

IR: v -NH2+: 2800-1900 ran"1; v CO: 1620 cm"1 

Step C: (3S)-3-[2-(Moipholin-4-yl)ethyl]-l,2,3,4-tetrahydroisoquinoline hydrochloride 

A solution of 2.2 g (7.44 mmol) of the compound obtained in Step B in 22 mL of MTBE 

and 5 mL of dichloromethane is prepared. After cooling in an ice bath at 0°C, there are 

then added, dropwise, 15 mL (15 mmol) of a 1M solution of LiAlH4 in telrahydrofuran. 

The complete batch is then stirred at ambient temperature for 6 hours. It is placed at 0°C, 

and there is then added, dropwise, 1 mL of 5M NaOH solution. The complete batch is 

stirred at ambient temperature for 45 minutes. The solid is then filtered off and washed 

with MTBE and then with dichloromethane, and the filtrate is concentrated to dryness. The 

oil thereby obtained is diluted with dichloromethane and there are added, dropwise, 6.3 mL 

of 1M ethereal HCI solution. The complete batch is stirred at ambient temperature for 1 

hour and then filtered. The crystals thereby obtained are washed with ethyl ether. After 

drying, the title product is obtained in the form of a solid. 

'H NMR: 5 (400 MHz; dmso-d6; 300K): 11.35 + 9.80 (2m, 2H, NH2+); 10.00 (m, H, 

NH+); 7.20 (m, 411, aromatic Hs, tetrahydroisoquinoline); 4.30 (s, 2H, aliphatic Hs, CH2 

alpha to tetrahydroisoquinoline N); 4.00 + 3.85 (2m, 4H, aliphatic Hs, CH2 alpha to 

morpholine N); 3.70 (m, 1H, aliphatic Hs, CH tetrahydroisoquinoline); 3.55-3.30 (m. 4H, 
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aliphatic Hs, CH alpha to morpholine 0 and CH2-Morpholine ); 3.15 (dd, 1H, aliphatic H, 

CH2  tetrahydroisoquinoline); 3.10 (in, 2H, aliphatic H, CH alpha to morpholine 0); 2.90 

(dd, 1H, aliphatic H, C1-12  tetrahydroisoquinoline); 2.30 + 2.15 (2m, 2H, aliphatic H, CH2-

tetrahydroisoquinoline) 

5 IR: v NH+  I -NH2+: between 3500 and 2250 cm-I; v C=C: weak 1593 cm 1 ; v aromatic 

C-H: 765 cnil  

Preparation 2e: 	tert-Butyl 	{2-1(3S)-1,2,3,4-tetrahydroisoquinolin-3-yl]ethyl) 

earbamate 

Step A: Benzyl (3S)-3-(2-hydroxyethy0-3,4-dihydroisoquinothie-2(1H)-earboxylate 

10 The 	title compound is 	obtained 	starting 	from 	(3S)-2-[(benzyloxy)carbony1]-1,2,3,4- 

tetrahydroisoquinoline-3-carboxylic acid, based on a protocol from the literature (Jinlong 

Jiang el al Bioorganic & Medicinal Chemistry Letters, 14, 1795, 2004). 

Step B: Benzyl (3S)-3-12-gmethylsulphonyl)oxylethy1}-3,4-dillydroisoquinoline-2(1H)- 

earboxylate 

15 To a solution of 10.6 g of the compound of Step A (35.6 mmol) in 350 mL of anhydrous 

CH2C12, placed at 0°C, there are successively added triethylamine 10.1 mL (71.2 mmol) 

and then, dropwise, methanesulphonyl chloride 3.1 mL (39 mmol). The reaction mixture is 

then stirred at ambient temperature for 2 hours. Hydrolysis is then carried out by slowly 

adding water. The product is extracted several times with CH2C12. The organic phases are 

20 then combined and successively washed with 1N HCI solution, saturated NaCl solution, 

saturated NaHCO3  solution and saturated NaCI solution until neutral. They are then dried 

over MgSO4  and concentrated to dryness. After purification by chromatography on silica 

gel (gradient petroleum ether/ AcOEt), the expected product is obtained in the form of a 

foam. 

25 LC/MS: m/z = (M + H)+  = 375 

Step C: Benzyl (3S)-3-(eyanomethyl)-3,4-dihydrolsoquinoline-2(1H)-earboxylate 

To a solution of 15.4 g of the compound obtained in Step B (41.02 mmol) in 250 mL of 
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aliphatic Hs, CH alpha to morpholine O and CH?-Morpholinc ); 3.15 (dd, 1H, aliphatic H, 

CH2 tetrahydroisoquinoline); 3.10 (m, 2H, aliphatic H, CH alpha to morpholine O); 2.90 

(dd, 1H, aliphatic H, CH2 tetrahydroisoquinoline); 2.30 + 2.15 (2m, 2H, aliphatic H, CH2-

tetrahydroisoquinoline) 

IR: v NH+ / -NH2+: between 3500 and 2250 cm"1; v C=C: weak 1593 cm"1; v aromatic 

C-H: 765 cm"1 

Preparation 2e: /e/Y-Butyl {2-[(3*S')-1 ,2,3,4-tetraliydroisoquinolin-3-yl]etliylJ 

carbamate 

Step A: Benzvl (3S)-3-(2-ltydroxyetftyl)-3,4-dihydroisoquinolme-2(lH)-carboxylate 

The title compound is obtained starting from (3iV)-2-[(bcnzyloxy)carbonyl]-1,2,3,4-

tetrahydroisoquinoline-3-carboxylic acid, based on a protocol from the literature (Jinlong 

Jiang el al Bioorganic & Medicinal Chemistry Letters, 14, 1795, 2004). 

Step B: Benzyl (3S)-3~{2-[(methylsulphonyl)oxyJethyl}-3,4-diliydroisoquinoline-2(lH 

carboxylate 

To a solution of 10.6 g of the compound of Step A (35.6 mmol) in 350 mL of anhydrous 

CH2C12, placed at 0°C, there are successively added triethylamine 10.1 mL (71.2 mmol) 

and then, dropwise, methanesulphonyl chloride 3.1 mL (39 mmol). The reaction mixture is 

then stirred at ambient temperature for 2 hours. Hydrolysis is then carried out by slowly 

adding water. The product is extracted several times with CH2C12. The organic phases are 

then combined and successively washed with IN HCI solution, saturated NaCl solution, 

saturated NaHCC>3 solution and saturated NaCl solution until neutral. They are then dried 

over MgSO.4 and concentrated to dryness. After purification by chromatography on silica 

gel (gradient petroleum ether/ AcOEt), the expected product is obtained in the form of a 

foam. 

LC/MS: m/z - (M + H)+ = 375 

Step C: Benzyl (3S)-3-(cy(inomethy])-3y4-dihydroisoqiiinotine-2(llI)-carboxylute 

To a solution of 15.4 g of the compound obtained in Step B (41.02 mmol) in 250 mL of 
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anhydrous DMSO there are added 22 g (449 mmol) of sodium cyanide. The complete 

batch is then heated at 60°C for 12 hours. It is allowed to cool and then the reaction 

mixture is diluted by adding ethyl acetate. Hydrolysis is then carried out using saturated 

NaHCO3  solution. After again extracting twice with ethyl acetate, the organic phases are 

5 combined, washed with H20, dried over MgSO4  and concentrated to dryness. After 

purification by chromatography on silica gel (hexane/ AcOEt 713), the expected product is 

obtained in the form of an oil. 

LC/MS: m/z = [M+Hr = 307.1 

Step D: Be►tzyl (3S)-3-(2-antinoethyl)-3,4-dikydroisoquinoline-2(1H)-earboxylate 

10 To a solution of 15.4 g of the compound obtained in Step C (50.3 mmol) in 300 mL of 

anhydrous THF, placed at 0°C, there is added, dropwise, a IN solution of BH3-THF. The 

reaction mixture is allowed to gradually come back to ambient temperature and then the 

complete batch is stirred for 14 hours. The reaction mixture is then hydrolysed by slowly 

adding saturated NH4CI solution. After extracting twice with ethyl acetate, the organic 

15 phases are combined and dried over MgSO4. After concentrating to dryness, the expected 

product is obtained in the form of a foam which is used directly, without purification, in 

the next, protection step. 

Step E: Benzyl (3S)-342-fttert-butoxyearbonyOurninolethyl}-3,4-dihydroisoquittolhle- 

2(111)-earboxylate 

20 To a solution of 15.6 g of the compound obtained in Step D (50.3 mmol) in 670 mL of 

CH2C12, there are successively added 13.2 g (60.36 mmol) of Boc2O in portions, 14 mL 

(100.6 mmol) of triethylamine, and DMAP in a catalytic amount. The complete batch is 

stirred at ambient temperature for 5 hours. The reaction mixture is then hydrolysed with 

water and extracted twice with CH2C12. The organic phases are combined, washed with 

25 water and dried over MgSO4. After concentrating to dryness and purification by 

chromatography on silica gel (gradient heptane/AcOEt), the expected product is obtained 

in the form of an oil. 

LC/MS: m/z = (M + H)4" = 411 
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anhydrous DMSO there are added 22 g (449 mmol) of sodium cyanide. The complete 

batch is then heated at 60°C for 12 hours. It is allowed to cool and then the reaction 

mixture is diluted by adding ethyl acetate. Hydrolysis is then carried out using saturated 

NaHCC>3 solution. After again extracting twice with ethyl acetate, the organic phases are 

combined, washed with II2O, dried over MgSC>4 and concentrated to dryness. After 

purification by chromatography on silica gel (hexane/ AcOEt 7/3), the expected product is 

obtained in the form of an oil. 

LC/MS: m/z = [M+H]+ = 307.1 

Step D: Benzyl (3S)-3-(2-aminoethyl)-3t4-dihydroisoqitinolwe-2(lH)-carboxylate 

To a solution of 15.4 g of the compound obtained in Step C (50.3 mmol) in 300 mL of 

anhydrous THF, placed at 0°C, there is added, dropwise, a IN solution of BH3-THF. The 

reaction mixture is allowed to gradually come back to ambient temperature and then the 

complete batch is stirred for 14 hours. The reaction mixture is then hydrolysed by slowly 

adding saturated NH4CI solution. After extracting twice with ethyl acetate, the organic 

phases are combined and dried over MgS04. After concentrating to dryness, the expected 

product is obtained in the form of a foam which is used directly, without purification, in 

the next, protection step. 

Step E: Benzyl (3S)-3-{2-[(tert-biitoxycarbonyl)amino]ethyl}-3,4-dihydwisoquinolme-

2(lH)-carboxylate 

To a solution of 15.6 g of the compound obtained in Step D (50.3 mmol) in 670 mL of 

CH2CI2, there are successively added 13.2 g (60.36 mmol) of B0C2O in portions, 14 mL 

(100.6 mmol) of triethylamine, and DMAP in a catalytic amount. The complete batch is 

stirred at ambient temperature for 5 hours. The reaction mixture is then hydrolysed with 

water and extracted twice with CH2CI2. The organic phases are combined, washed with 

water and dried over MgS04. After concentrating to dryness and purification by 

chromatography on silica gel (gradient heptane/AcOEt), the expected product is obtained 

in the form of an oil. 

LC/MS: m/z = (M + H)+ = 411 
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Step F: tent-Butyl {24(3S)-1,2,3,4-tetrahydroisoquittolin-3-yllethyl}earbantate 

To a solution of 10.4 g of the compound obtained in Step E (25.5 mmol) in 210 mL of 

anhydrous Me0H there are added 2.71 g (2.55 mmol) of Pd/C 10%. The complete batch is 

degassed for 30 minutes and then stirred under a hydrogen atmosphere for 16 hours. The 

5 reaction mixture is then filtered and concentrated to dryness. The expected product is 

obtained in the form of a solid which is taken up in a mixture of pentane/Et20 (90/10), 

triturated and filtered. After drying, the product is obtained in the form of a solid. 

10 

1H 	NMR: 	8 	{400 	MHz; 	dmso-d6; 	300K): 	7.1-6.98 	(m, 	4H, 	aromatic 	Hs, 

tetrahydroisoquinoline); 	6.83 	(m, 	1H, 	CH2NHBoc); 	3.85 	(s, 	2H, 	aliphatic 	Hs, 

tetrahydroisoquinoline); 	3.09 	(q, 	2H, 	CH2NHBoe); 	2.73 	(m, 	1H, 	aliphatic 	Hs, 

tetrahydroisoquinoline); 2.70 and 2.39 (2m, 2H, aliphatic Hs, tetrahydroisoquinoline); 1.63 

(in, 2H, aliphatic Hs); 1.38 (s, 9H, NHCOOtllu) 

IR: v: >NH: 3378, -3201 cm-1  (amine, amide); v: >C=0: 1683 cm-1  (amide); v: >NH: 

1524 cm-I  (amide); v: >C=0: 1168 cm -1  

/5 LC/MS: m/z — [M+Hr = 277 

Preparation 2f : (3R)-3-[3-(Morpholin-4-yl)propyll-1,2,3,4-tetrahydroisoquinoline 

dihydroehloride 

Step 	A: {(3S)-24(4-MethylphenyOsulphottylkl,2,3,4-tetrahydroisoquinolin-39,1}Inethyl 

4-methylbenzepesulph Mate 

20 The procedure is the same as that of Step A of Preparation 1'. 

Step B: tert-Butyl 2-0(3R)-2-1(4-methylphenyOstdphony11-1,2,3,4-tetrohydrolsogithtolin- 

3-ylimethy0-3-(motpholin-4-y1)-3-oxopropanoate 

To a suspension of 1 g of NaH (60 %) (25.08 mmol) in 30 mL of MTBE there are added, 

dropwise, a solution of 5 g of tent-butyl 3-morpholino-3-oxopropanoate (21.81 mmol) in 

25 20 mL of anhydrous MTBE. This suspension stirred at ambient temperature for 1 hour and 
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Step F: tett-Butyl {2-[(3S)-l,2,3,4-tetrahydroisoquinoHn-3-yl]ethy1}carbamate 

To a solution of 10.4 g of the compound obtained in Step E (25.5 mmol) in 210 mL of 

anhydrous MeOH there are added 2.71 g (2.55 mmol) of Pd/C 10%. The complete batch is 

degassed for 30 minutes and then stirred under a hydrogen atmosphere for 16 hours. The 

reaction mixture is then filtered and concentrated to dryness. The expected product is 

obtained in the form of a solid which is taken up in a mixture of pentane/Et20 (90/10), 

triturated and filtered. After drying, the product is obtained in the form of a solid. 

NMR: 5 (400 MHz; dmso-d6; 300K): 7.1-6.98 (m, 4H, aromatic Hs, 

tetrahydroisoquinoline); 6.83 (m, 1H, CH2NHB0C); 3.85 (s, 2H, aliphatic Hs, 

tetrahydroisoquinoline); 3.09 (q, 2H, CH2NHBoc); 2.73 (m, 1H, aliphatic Hs, 

tetrahydroisoquinoline); 2.70 and 2.39 (2m, 2H, aliphatic Hs, tetrahydroisoquinoline); 1.63 

(m, 2H, aliphatic Hs); 1.38 (s, 9H, NHCOOtBu) 

IR: v: >NH: 3378, -3201 cm"1 (amine, amide); v: >C=0: 1683 cm"1 (amide); v: >NH: 

1524 cm"' (amide); v; >C=0: 1168 cm"1 

LC/MS: m/z - [M+H]+ - 277 

Preparation 2f: (3/?)-3-[3-(MorphoIin-4-yl)propyI]-l,2,3,4-tetrahydroisoquinoHne 

dihydrochloride 

Step A: {(3S)-2-[(4-Methylphenyl)sulphonyl/-l,2>3,4-tetrahydroisoquhiolin-3-yl}methyl 

4-methylbenzenesulphonate 

The procedure is the same as that of Step A of Preparation 1'. 

Step B: tert-Butyl 2-({(3R)-2-j(4-methylphenyl)suiphonyl]'1,2,3,4-tetiahydroisoquinolin-

3-yI}methyt)-3-(morpholin-4-yl)-3-oxopropanoate 

To a suspension of 1 g of NaH (60 %) (25.08 mmol) in 30 mL of MTBE there are added, 

dropwise, a solution of 5 g of toY-butyl 3-morpholino-3-oxopropanoate (21.81 mmol) in 

20 mL of anhydrous MTBE. This suspension stirred at ambient temperature for 1 hour and 
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then the compound obtained in Step A is added in the form of a powder. The batch is 

stirred at 60°C for 30 hours. 100 mL of saturated ammonium chloride solution are added. 

The resulting solution is extracted with dichloromethane. The organic phase is then dried 

over MgSO4, filtered 	and 	concentrated to 	dryness. 	After purification by column 

5 chromatography over silica gel (dichloromethane/MeOH), the expected product is obtained 

in the form of an oil. 

NMR III (500 MHz, dmso-d6) 8 ppm : 7.63/7.59 (2d, 2 H), 7.3/7.26 (2d, 2 H), 7.13 (m, 2 

H), 7.09/6.97 (2t, 2 H), 4.64/4.55/4.36/4.28 (2AB, 2 H), 4.25/4.11 (2m, 1 H), 3.81 (m, 1 

H), 3.73-3.48 (m, 4 H), 3.57-3.32 (m, 4 H), 2.51 (m, 2 H), 2.32/2.31 (2s, 3 H), 1.88/1.79 

10 (2m, 2 H), 1.39/1.38 (2s, 9 H) 

IR (ATR) cm-I : v : >C=0 : 1731 (ester) ; v : >C=0 : 1644 (amide) ; v : -S02 : 1334- 

1156 ; v : >C-O-C< : 1115; y : >CH-Ar : 815-746-709 

Step C: 2-0(3R)-24(4-illethylphenyi)suiphonyil-1,2,3,4-tetrahydroisoquinolin-3- 

Atnethyl)-3-(morpholin-4-y0-3-oxopropapoic acid 

15 To a solution of 9.5 g (17.97 mmol) of the compound obtained in Step B in 40 mL of 

dioxane there are added, dropwise, 20 mL of a 4M solution of HC1 in dioxane. The batch is 

stirred at ambient temperature for 48 hours and then the solution is concentrated to 

dryness. After drying, the expected product is obtained in the form of an oil. 

20 

NMR III (400 MHz, dmso-d6) 6 ppm : 12.75 (n, 1 II), 7.6 (2*d, 2 H), 7.3 (2*d, 2 H), 

7.1/6.95 (2*m, 4 H), 4.7-4.2 (d, 2 H), 4.25/4.12 (2*m, 1 H), 3.9-3.3 (m, 9 H), 2.55 (d, 2 H), 

2.3 (2*s, 3 H), 1.8 (t, 2 H) 

IR (ATR) aril  : v : -OH : 3500 a 2000 ; v : >C=0 : 1727 (acide) ; v : >C=0 : 1634 

(amide) ; v : -S02 : 1330-1155 

Step 	D: 	3-[(3R)-2-1(4-MethylphenyOsulphonylj-1,2,3,4-tetraltydroisoquinalia-3-y1}-1- 

25 (morpholin-4-y0propan-1-one 

To a solution of 7.80 g (16.51 mmol) of the compound obtained in Step C in 100 mL of 

DMSO there are added 1.16 g (19.83 mmol) of solid sodium chloride and then, dropwise, 

5 mL of water. The batch is stirred at 130°C for 1 hour and then the solution is 
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then the compound obtained in Step A is added in the form of a powder. The batch is 

stirred at 60°C for 30 hours. 100 mL of saturated ammonium chloride solution are added. 

The resulting solution is extracted with dichloromethane. The organic phase is then dried 

over MgSC>4, filtered and concentrated to dryness. After purification by column 

chromatography over silica gel (dichloromethane/MeOH), the expected product is obtained 

in the form of an oil. 

NMR 'H (500 MHz, dmso-d6) § ppm : 7.63/7.59 (2d, 2 H), 7.3/7.26 (2d, 2 I-I), 7.13 (m, 2 

H), 7.09/6.97 (21, 2 H), 4.64/4.55/4.36/4.28 (2AB, 2 H), 4.25/4.11 (2m, 1 H), 3.81 (m, 1 

H), 3.73-3.48 (m, 4 H), 3.57-3.32 (m, 4 H), 2.51 (m, 2 H), 2.32/2.31 (2s, 3 H), 1.88/1.79 

(2m, 2 H), 1.39/1.38 (2s, 9 H) 

IR (ATR) cm"1: v : >C=0 : 1731 (ester); v : >C=0 : 1644 (amide) ; v : -S02 : 1334-

1156; v : >C-0-C< : 1115; y : >CH-Ar : 815-746-709 

Step C: 2-({(3R}-2-f(4-Meth yip hen vDsulvhon vl/-l,2,3,4-tetrah vdroisoauino/in-3-

yI}methyl)-3-(morp1iolin-4-yl)-3-oxopropanoic acid 

To a solution of 9.5 g (17.97 mmol) of the compound obtained in Step B in 40 mL of 

dioxane there are added, dropwise, 20 mL of a 4M solution of HCI in dioxane. The batch is 

stirred at ambient temperature for 48 hours and then the solution is concentrated to 

dryness. After drying, the expected product is obtained in the form of an oil. 

NMR JH (400 MHz, dmso-d6) 5 ppm : 12.75 (m, 1 H), 7.6 (2*d, 2 H), 7.3 (2*d, 2 H), 

7.1/6.95 (2*m, 4 H), 4.7-4.2 (d, 2 H), 4.25/4.12 (2»m, 1 H), 3.9-3.3 (m, 9 H), 2.55 (d, 2 H), 

2.3 (2*s, 3 H), 1.8 (t, 2 H) 

IR (ATR) cm"1 : v : -OH : 3500 a 2000; v : >C=0 : 1727 (acide) ; v : >C=0 : 1634 

(amide); v : -S02 ; 1330-1155 

Step D: 3-{(3R)-2-[(4-Methy}pheiiyl)sulphonylJ-l,2>3)4-teiraltydroisoqumolm-3-yI}-l-

(morpholin-4-yl)propan-l-oiie 

To a solution of 7.80 g (16.51 mmol) of the compound obtained in Step C in 100 mL of 

DMSO there are added 1.16 g (19.83 mmol) of solid sodium chloride and then, dropwise, 

5 mL of water. The batch is stirred at 130°C for 1 hour and then the solution is 
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concentrated to %. The reaction mixture is then diluted with dichloromethane and washed 

successively with saturated lithium chloride solution and then with saturated NaCi 

solution. The organic phase is then dried over MgSO4, filtered and concentrated to dryness. 

5 

After purification by column chromatography over silica gel (cyclohexane/ethyl acetate), 

the expected product is obtained in the form of an oil. 

NMR 'II (400 MHz, dmso-d6) 6 ppm : 7.65 (d, 2 II), 7.3 (d, 2 H), 7.15/7 (2 m, 4 H), 4.6 

(d, 1 H), 4.25 (d, 1 H), 4.2 (m, 1 H), 3.5 (m, 4 H), 3.4 (2 m, 4 H), 2.6 (2 dd, 2 H), 2.35 (s, 3 

H), 2.3 (m, 2 H), 1.5 (quad., 2 H) 

IR (ATR) cm-1  : v : >C=0 : 1639 ; v : -S02 : 1331-1156 ; y : >CH-Ar : 815-675 

10 Step 	E: 	(3R)-2-1(4-11fethylphenyOsuiphony11-343-(nimpholin-4-y0propyli-1,2,3,4- 

tetrahydroisoquinolitte 

To a solution of 6.0 g (14,0 mmol) of the compound obtained in Step D in 60 mL of 

MTBE and 14 mL of dichloromethane there are added 1.06 g (28 mmol) of LAH in 

portions over 5 minutes. The batch is stirred at ambient temperature for 15 hours. There are 

15 added, dropwise, 1.5 mL of water and stirring is carried out for 15 minutes. There are then 

added, dropwise, 1.5 mL of 5M sodium hydroxide solution and stirring is carried out for 

15 minutes. The reaction mixture is then diluted with MTBE and dichloromethane. The 

suspension is then filtered and the precipitate is washed with MTBE and dichloromethane. 

The organic phase is then dried over MgSO4, filtered and concentrated to dryness. After 

20 purification by column chromatography over silica gel (diehloromethane/Et0H/NH4OH), 

the expected product is obtained in the form of an oil. 

NMR 111 (400 MHz, dmso-d6) 6 ppm : 7.68 (d, 2 H), 7.32 (d, 2 H), 7.1 (massif, 4 H), 

4.65/4.23 (AB, 2 H), 4.2 (in, 1 H), 3.55 (t, 4 H), 2.7/2.6 (ABx, 2 H), 2.35 (s, 3 H), 2.25 (t, 4 

H), 2.2 (t, 2 H), 1.4/1.3 (2m, 4 H) 

25 IR (ATR) cm-1  : v : -S02 : 1333-1158 

Step F: (3R)-3[3-allorpholin-4-Apropyll-1,2,3,4-tetrahydroisoquinoline 

To a solution of 1.50 g (3.62 mmol) of the compound obtained in Step E in 20 mL of 

anhydrous methanol there are added 2.0 g (82.3 mmol), in portions, of magnesium 
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concentrated to %. The reaction mixture is then diluted with dichloromethane and washed 

successively with saturated lithium chloride solution and then with saturated NaCl 

solution. The organic phase is then dried over MgSC>4, filtered and concentrated to dryness. 

After purification by column chromatography over silica gel (cyclohexane/ethyl acetate), 

5 the expected product is obtained in the form of an oil. 

NMR 'H (400 MHz, dmso-d6) 8 ppm : 7.65 (d, 2 H), 7.3 (d, 2 H), 7.15/7 (2 m, 4 H), 4.6 

(d, 1 H), 4.25 (d, 1 H), 4.2 (m, 1 H), 3.5 (m, 4 H), 3.4 (2 m, 4 H), 2.6 (2 dd, 2 H), 2.35 (s, 3 

H), 2.3 (m, 2 H), 1.5 (quad., 2 H) 

IR (ATR) cm"1 : v : >C=0 : 1639 ; v : -S02 : 1331-1156 ; y : >CH-Ar : 815-675 

10 Step E: (3R)-2-[(4-Methy!plienyl)sulphonyl]-3-[3-(moipholin-4-yl)propyl/-l,2,3,4-

tetrahydroisoquinoline 

To a solution of 6.0 g (14,0 mmol) of the compound obtained in Step D in 60 mL of 

MTBE and 14 mL of dichloromethane there are added 1.06 g (28 mmol) of LAH in 

portions over 5 minutes. The batch is stirred at ambient temperature for 15 hours. There are 

15 added, dropwise, 1.5 mL of water and stirring is carried out for 15 minutes. There are then 

added, dropwise, 1.5 mL of 5M sodium hydroxide solution and stirring is carried out for 

15 minutes. The reaction mixture is then diluted with MTBE and dichloromethane. The 

suspension is then filtered and the precipitate is washed with MTBE and dichloromethane. 

The organic phase is then dried over MgSC>4, filtered and concentrated to dryness. After 

20 purification by column chromatography over silica gel (dichloromethane/EtOH/NH40H), 

the expected product is obtained in the form of an oil. 

NMR *H (400 MHz, dmso-d6) S ppm : 7.68 (d, 2 H), 7.32 (d, 2 H), 7.1 (massif, 4 H), 

4.65/4.23 (AB, 2 H), 4.2 (m, 1 H), 3.55 (t, 4 H), 2.7/2.6 (ABx, 2 H), 2.35 (s, 3 H), 2.25 (t, 4 

H), 2.2 (t, 2H), 1.4/1.3 (2m, 4 H) 

25 IR (ATR) cm"1 : v : -S02 : 1333-1158 

Step F: (3R)-3-f3-(Moiphoiiii-4-yl)propyl]-l,2,3,4-tetru1iydroisoquiiioline 

To a solution of 1.50 g (3.62 mmol) of the compound obtained in Step E in 20 mL of 

anhydrous methanol there are added 2.0 g (82.3 mmol), in portions, of magnesium 
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turnings. The batch is stirred in the presence of ultrasound for 96 hours. The reaction 

mixture is then filtered, the solid is washed several times with methanol, and the filtrate is 

concentrated to dryness. After purification by column chromatography over silica gel 

(dichloromethane/Et0H/NH4OH), the expected product is obtained in the form of an oil. 

5 NMR 111(400 MHz, dmso-d6) 8 ppm : 7.3 (d, 2 H), 7.1 (t, 2 H), 7.1 (d+t, 3 H), 7 (d, 2 H), 

3.9 (s, 2 H), 3.55 (t, 4 H), 2.75 (m, 1 II), 2.72/2.45 (dd, 2 H), 2.35 (t, 4 14), 2.25 (t, 2 H), 1.6 

(in, 2 H), 1.45 (m, 2 H) 

IR (ATR) cm-1  : v : >NH2+/NH+ : 3500-2300 ; v : >C-0-C‹ : 1115 

High-resolution mass spectroscopy (ESI-F-/FIA/HR) : 

10 Formule brute : Cf6 H24 - N2  0 - 	- 

[M+111]+  calculated: 261.1961 

[M+H]÷  measured: 261.1959 

Step 	G: 	(3R)-343-(11impholin-4-y0propylj-1,2,3,4-tetrahydrolsoquhtoline 

dihydrochforide 

15 The free base obtained in Step F is dissolved in a minimum volume of dichloromethane. 

To the stirred solution at room temperature is added 1M HC1 solution in diethyl ether (3 

equiv). The reaction is stirred for 15 minutes, after which time diethyl ether is added. The 

resulting precipitate is filtered, washed with diethyl ether, then dried under vacuum to 

afford the product. 

20 Preparation 2g: 	/V,N-Dimethyl[(3S)-1,2,3,4-tetrahydroisoquinolin-3- 

ylmethyl]amine dihydrochloride 

The procedure is as in the process of Preparation 2a, replacing the morpholine used in 

Step A by N,N-dimethylamine. 
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turnings. The batch is stirred in the presence of ultrasound for 96 hours. The reaction 

mixture is then filtered, the solid is washed several times with methanol, and the filtrate is 

concentrated to dryness. After purification by column chromatography over silica gel 

(dichloromethane/EtOH/NHUOH), the expected product is obtained in the form of an oil. 

NMR 'H (400 MIIz, dmso-d6) 8 ppm : 7.3 (d, 2 H), 7.1 (t, 2 H), 7.1 (d+t, 3 H), 7 (d, 2 H), 

3.9 (s, 2. H), 3.55 (t, 4 H), 2.75 (m, 1 H), 2.72/2.45 (dd, 2 H), 2.35 (t, 4 H), 2.25 (t, 2 H), 1.6 

(m, 2 H), 1.45 (m, 2 H) 

IR (ATR) cm"1 : v : >NH2+/NH+ : 3500-2300 ; v : >C-0-C< : 1115 

High-resolution mass spectroscopy (ES1+-IVI A/H R) .* 

Formule brute : Ci6 H24 N2 O 

[M+H]+calculated: 261.1961 

[M+H]+measured: 261.1959 

Step G: (3R)-3-[3-(Morphofw-4-yl)propyl/-l,2t3,4-tetrahydroisoqiiinoIine 

dihydrochloridc 

The free base obtained in Step F is dissolved in a minimum volume of dichloromethane. 

To the stirred solution at room temperature is added 1M HCI solution in diethyl ether (3 

equiv). The reaction is stirred for 15 minutes, after which time diethyl ether is added. The 

resulting precipitate is filtered, washed with diethyl ether, then dried under vacuum to 

afford the product. 

Preparation 2g: AVV-DimethylKSiS1)-! ,2,3,4-tetrahydroisoquinoIin-3-

ylmethyl] amine dihydrochloride 

The procedure is as in the process of Preparation 2a, replacing the morpholine used in 

Step A by T^iV-dimethylamine. 
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Preparation 2h: 	(3S)-3-1(4-Methylpiperazin-1-yOmethyll-1,2,3,4- 

tetrahydroisoquinoline trihydroehloride 

The procedure is as in the process of Preparation 2a, replacing the morpholine used in 

Step A by 1-methyl-piperazine and using 4.5 equivalents of 1M HC1 solution in diethyl 

5 ether in Step D (salification step). 

Preparation 3a: 	4-1(tert-ButyldimethylsilyBoxyl-N-methylaniline 

To a solution of 3.69 g 4-methylamino-phenol (30 mmol) and 3.20 g imidazole (47 mmol) 

in 65 mL of diehloromethane containing 1% ethanol, 5.88 g /eat-butyl-dimethylsily1 

chloride (39 mmol) is added with rapid stirring at ambient temperature. After 30 minutes 

10 the mixture is poured onto 160 inl, water. The organic phase is separated and the aqueous 

phase is extracted with 50 mL dichloromethane. The combined organic phases are 

subsequently dried over magnesium sulphate and then filtered and evaporated to dryness. 

The crude product so obtained is then purified by chromatography over silica gel 

(hexane/ethyl acetate 100:1) to give the product (6.2 g, 87%) as an oil. 

15 Preparation 3b: 	4-(Benzyloxy)-N-phenylaniline 

Benzyl 	bromide 	(1.79 	mL, 	15.08 	mmol) 	was 	added 	to 	a 	mixture 	of 	4- 

hydroxydiphenylamine (2.54 g, 13.71 mmol), cesium carbonate (5.58g, 1.25 equiv) and 

potassium iodide (283 mg, 0.1 equiv) in acetone (20 mL). 

The mixture was stirred and heated at 50°C for 1.25 h. After this time, a further portion of 

20 benzyl bromide (0.2 eq) and cesium carbonate (0.2 eq) were added and the mixture was 

heated for 45 min. The reaction mixture was allowed to cool to ambient temperature, then 

diluted with ethyl acetate, filtered, and the solvent removed in vacua. 	The residue was 

purified by flash chromatography (Combiflash; 120g SilaSep Silica column) eluting with 

0-20% ethyl acetate in hexane gradient to afford the desired product as a solid. 

25 LC/MS (C19H17NO) 276 [M+11]+; RT 1.48 (Method B) 
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Preparation 2h: (3»S)-3-[(4-MethyIpiperazin-l-yI)inethyI]-l ,2,3,4-

tetrahydroisoquinoline trihydrochloride 

The procedure is as in the process of Preparation 2a, replacing the morpholine used in 

Step A by 1-methyl-piperazine and using 4.5 equivalents of 1M HCI solution in diethyl 

ether in Step D (salification step). 

Preparation 3a: 4-[(to7'-ButyldiniethyIsilyl)oxy]-Ar-methylaniIine 

To a solution of 3.69 g 4-methylamino-phenol (30 mmol) and 3.20 g imidazole (47 mmol) 

in 65 mL of dichloromethane containing 1% ethanoi, 5.88 g toY-butyl-dimethylsilyl 

chloride (39 mmol) is added with rapid stirring at ambient temperature. After 30 minutes 

the mixture is poured onto 160 mL water. The organic phase is separated and the aqueous 

phase is extracted with 50 mL dichloromethane. The combined organic phases are 

subsequently dried over magnesium sulphate and then filtered and evaporated to dryness. 

The crude product so obtained is then purified by chromatography over silica gel 

(hexane/ethyl acetate 100:1) to give the product (6.2 g, 87%) as an oil. 

Preparation 3b: 4-(Benzyloxy)-./V-phenylaniline 

Benzyl bromide (1.79 mL, 15.08 mmol) was added to a mixture of 4-

hydroxydiphenylamine (2.54 g, 13.71 mmol), cesium carbonate (5.58g, 1.25 equiv) and 

potassium iodide (283 mg, 0.1 equiv) in acetone (20 mL). 

The mixture was stirred and heated at 50°C for 1.25 h. After this time, a further portion of 

benzyl bromide (0.2 eq) and cesium carbonate (0.2 eq) were added and the mixture was 

heated for 45 min. The reaction mixture was allowed to cool to ambient temperature, then 

diluted with ethyl acetate, filtered, and the solvent removed in vacuo. The residue was 

purified by flash chromatography (Combiflash; 120g SilaSep Silica column) eluting with 

0-20% ethyl acetate in hexane gradient to afford the desired product as a solid. 

LC/MS (C,9H!7NO) 276 [M+H]+; RT 1.48 (Method B) 
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Preparation 3c: 	4-(Benzyloxy)-N-ethylaniline 

Step A: tent-Butyl-N-14-(benzyloxy)phenylkarbamate 

To a mixture of tert-butyl-N-(4-hydroxyphenyl)carbamate (25 g, 0.12 mol) and potassium 

carbonate (24.77 g, 0.18 mol) in DMF (400 mL) was added benzyl bromide (22.48 g, 0.13 

5 mmol) and the reaction was heated at 50 °C for 16 h. The reaction was allowed to cool to 

ambient temperature, and water (100 mL) was added, causing the precipitation of a white 

solid. Further water (500 mL) was added and the resultant suspension was stirred for 30 

min. 	The solid material was isolated by filtration, washed with water and dried under 

vacuum. This solid material was then dissolved in dichloromethane (250 mL), dried over 

10 magnesium sulfate and concentrated in vacuo to afford the desired material (32.05 g, 0.11 

mmol) as a white crystalline solid. 

LC/MS (C1s12IN03) 200 [M-Boc+Hr; RT 1.45 (Method B) 

Step B: tent-Butyl-NJ4-(betrzyloxy)phenyli-N-ethykarbaniate 

To a cooled solution of the compound obtained in Step A (5 g, 16.7 mmol) in THE (50 

15 mL) was added sodium hydride (1.34 g, 33.4 mmol) portion-wise, and the resultant 

mixture was allowed to stir for 40 min. lodoethane (2.69 mL, 33.4 mmol) was added and 

the reaction was allowed to stir at ambient temperature for 1 h and then at 40 °C for ca 16 

h. The reaction was cooled, quenched with water and then extracted with ethyl acetate. The 

organic phase was washed successively with aqueous sodium thiosulfate solution, aqueous 

20 sodium bicarbonate solution, and brine. The organic extract was dried over magnesium 

sulphate, filtered and concentrated in vacuo, and then adsorbed onto isolute and purified by 

chromatography (CombiFlash Rf, 80 g RediSepTM silica cartridge) eluting in a gradient of 

iso-hexane to 15 % ethyl acetate in iso-hexane to afford the desired product (5.37 g, 16.4 

mmol). 

25 LC/MS (C20H25NO3) 228 [M-Boc-tH]+; RT 1.52 (Method B) 

Step C: 4-(Benzyloxy)-N-ethylaniline 

To 	a solution of compound obtained 	in 	Step 	B 	(5.37 	g, 	16.4 mmol, 	1 	eq) in 

dichloromethane (50 mL) was added trifluroacetic acid (5 mL) and the mixture was stirred 
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Preparation 3c: 4-(Benzyloxy)-jV-ethylaniline 

Step A: tert-ButyI-N-[4-(benzyfoxy)phenyl]carbamate 

To a mixture of fc/Y-butyl-jV-(4-hydroxyphenyl)carbamate (25 g, 0.12 mol) and potassium 

carbonate (24.77 g, 0.18 mol) in DMF (400 mL) was added benzyl bromide (22.48 g, 0.13 

mmol) and the reaction was heated at 50 °C for 16 h. The reaction was allowed to cool to 

ambient temperature, and water (100 mL) was added, causing the precipitation of a white 

solid. Further water (500 mL) was added and the resultant suspension was stirred for 30 

min. The solid material was isolated by filtration, washed with water and dried under 

vacuum. This solid material was then dissolved in dichloromethane (250 mL), dried over 

magnesium sulfate and concentrated in vacuo to afford the desired material (32.05 g, 0.11 

mmol) as a white crystalline solid. 

LC/MS (CigH2iN03) 200 [M-Boc+Hf; RT 1.45 (Method B) 

Step B: tert-Butyl-N-[4-(bettzyloxy)phenyf]-N-ethylcarb(imate 

To a cooled solution of the compound obtained in Step A (5 g, 16.7 mmol) in THF (50 

mL) was added sodium hydride (1.34 g, 33.4 mmol) portion-wise, and the resultant 

mixture was allowed to stir for 40 min. Iodoethane (2.69 mL, 33.4 mmol) was added and 

the reaction was allowed to stir at ambient temperature for 1 h and then at 40 °C for ca 16 

h. The reaction was cooled, quenched with water and then extracted with ethyl acetate. The 

organic phase was washed successively with aqueous sodium thiosulfate solution, aqueous 

sodium bicarbonate solution, and brine. The organic extract was dried over magnesium 

sulphate, filtered and concentrated in vacuo, and then adsorbed onto isolute and purified by 

chromatography (CombiFlash Rf, 80 g RediSep™ silica cartridge) eluting in a gradient of 

iso-hexane to 15 % ethyl acetate in iso-hexane to afford the desired product (5.37 g, 16.4 

mmol). 

LC/MS (C20H25NO3) 228 [M-Boc+H]'1'; RT 1.52 (Method B) 

Step C: 4- (Benzyloxy) -N-ethylan ilin e 

To a solution of compound obtained in Step B (5.37 g, 16.4 mmol, 1 eq) in 

dichloromethane (50 mL) was added trifluroacetic acid (5 mL) and the mixture was stirred 
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at ambient temperature for 2 hours. The reaction mixture was diluted with water and 

basified with aqueous 1M sodium hydroxide. The organic extract was dried over 

magnesium sulphate, filtered, concentrated in vacuo and then adsorbed onto isolute 

and purified by chromatography (CombiFlash Rf, 40 g RediSepTM silica cartridge) eluting 

5 in a gradient of iso-hexane to 25 % ethyl acetate in iso-hexane to afford the product as a 

yellow oil (3.24 g, 14.25 mmol). 

LC/MS (C151117NO) 228[M+Hr; RT 1.03 (Method B) 

Preparation 3d: 	4-(Benzyloxy)-N-propylaniline 

The procedure is as in Preparation 3c, replacing iodoethane used in Step B with 1- 

10 iodopropane. 

LC/MS (C16H191\10) 242 [M+H]+; RT 1.21 (Method B) 

Preparation 3e: 	4-(Benzyloxy)-N-butylaniline 

The procedure is as in Preparation 3c, replacing iodoethane used in Step B with 1-

iodobutane. 

I5 LC/MS (C17H211\10) 256 [M+H]+; RT 1.56 (Method B) 

Preparation 3f: 	4-({4-1(tert-Butyldimethylsily1)oxy]phenyl}atnino)-1,5-dimethyl- 

1H-pyrrole-2-earbonitri1e 

Step A: 4-Bromo-1,5-ditnethyl-1H-pyfrole-2-carbonitrile 

A solution of bromine (6.58 mL, 0.13 mol) in acetic acid (60 mL) is added dropwise with 

20 the aid of a dropping funnel to a solution of 1,5-dimethy1-1H-pyrrole-2-carbonitrile 

(15.0 g, 0.12 mol) in acetic acid (300 mL). The whole is stilled at ambient temperature for 

24 hours. The reaction mixutre is then poured into a beaker containing 300 mL of water. 

The 	solid 	formed 	is filtered 	off and rinsed 	with water. 	It 	is then dissolved 	in 
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at ambient temperature for 2 hours. The reaction mixture was diluted with water and 

basified with aqueous 1M sodium hydroxide. The organic extract was dried over 

magnesium sulphate, filtered, concentrated in vacuo and then adsorbed onto isolute 

and purified by chromatography (CombiFlash Rf, 40 g RediSep™ silica cartridge) eluting 

in a gradient of iso-hexane to 25 % ethyl acetate in iso-hexane to afford the product as a 

yellow oil (3.24 g, 14.25 mmol). 

LC/MS (Ci5H17NO) 228 [M+H]+; RT 1.03 (Method B) 

Preparation 3d: 4-(Benzyloxy)-Ar-propyIaniline 

The procedure is as in Preparation 3c, replacing iodoethane used in. Step B with 1-

iodopropane. 

LC/MS (C[6Hi9NO) 242 [M+H]+; RT 1.21 (Method B) 

Preparation 3e: 4-(Benzyloxy)-iV-buty]aniline 

The procedure is as in Preparation 3c, replacing iodoethane used in Step B with 1-

iodobutane. 

LC/MS (C17H21NO) 256 [M+H]+; RT 1.56 (Method B) 

Preparation 3f: 4-({4-[(/<?/tf-ButyldimethyIsiIyl)oxy]phenyl}anuno)-l,5-dimethyl-

l/f-pyrrole-2-carbonitrile 

Step A: 4-Bromo-1,5-dimethyI-lH~pyrrole-2-c(irbonitrUe 

A solution of bromine (6.58 mL, 0.13 mol) in acetic acid (60 mL) is added dropwise with 

the aid of a dropping funnel to a solution of l,5-dimethyl-l//-pyrrole-2-carbonitrile 

(15.0 g, 0.12 mol) in acetic acid (300 mL). The whole is stirred at ambient temperature for 

24 hours. The reaction mixutre is then poured into a beaker containing 300 mL of water. 

The solid formed is filtered off and rinsed with water. It is then dissolved in 
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dichloromethane (300 mL) and the organic phase is washed with brine, dried over sodium 

sulphate, filtered and concentrated in vacuo to give the expected product in the form of a 

solid. 

'H NMR (CDC13) 8 ppm: 2.25 (s, 3 H), 3.67 (s, 3 H), 6.74 (s, 1. II) 

5 Step 	B: 	44{44(tert-Butyldintethyisily0oxylphenyl}amitt0-1,5-dimethyl-1H-pyrrole-2- 

carbonitrile 

JO 

A solution of the compound of the preceding step (1.5 	g, 7.53 	mmol), 4-[(tert- 

butyldimethylsilyl)oxy]aniline 	(2.02 	g, 	9.04 	mmol), 	sodium 	teri-butoxide 	(1,45 	g, 

15.06 mmol) 	and 	2-di-ter•t-butylphosphino-2',4',6'-triisopropylbiphenyi 	(0.13 	g, 

0.30 mmol) 	in 	toluene 	(20 	mL) 	is 	purged 	with 	nitrogen. 

Tris(dibenzylideneacetone)dipalladium(0) (0.28 g, 0.30 mmol) is added, and then the 

reaction mixture is heated at 90°C until the reaction is complete (monitored by TLC). 

Heating is stopped and the mixture is allowed to return to ambient temperature. Water 

(75 mL) is added and the mixture is extracted with ethyl acetate (3 x 75 mL). The 

15 combined organic phases are washed with brine and then concentrated. The crude product 

is absorbed on silica gel and purified by flash chromatography over silica gel with a 

mixture of ethyl acetate and heptane (0 to 30%). The product so obtained is dissolved 

while hot in heptane and is allowed to precipitate with stirring at ambient temperature and 

then at 0°C. The solid is filtered off and the operation is repeated on the filtrate to give the 

20 expected compound in the form of a solid. 

1H NMR (400 MHz, CDC13) 6 ppm: 0.15 (s, 6 H), 0.97 (s, 9 H), 2.13 (s, 3 H), 3.66 (s, 3 

H), 4.68 (br. s, 1 H), 6.49 (d, J. 8.5 Hz, 2 H), 6.64 (s, 1 H), 6.66 (d„/ = 8.7 Hz, 2 II) 

'3C NMR (100 MHz, CDCI3) 6 ppm: 4.34, 9.72, 18.30, 25.88, 32.94, 101.27, 114.37, 

114.70, 116.41, 120.73, 124.52, 131.23, 141.54, 148.27 

25 MS (ESI+): [M+1-1j+  measured: 342.3 

Preparation 4a: 	N-[4-(Benzyloxy)phenyl]-N-inethyl-3-(tetraniethyl-1,3,2- 

dioxaborolan-2-y1)-5,6,7,8-tetrahydroindolizine-l-earboxamide 
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dichloromethane (300 mL) and the organic phase is washed with brine, dried over sodium 

sulphate, filtered and concentrated in vacuo to give the expected product in the form of a 

solid. 

'H NMR (CDCh) § ppm: 2.25 (s, 3 H), 3.67 (s, 3 H), 6.74 (s, 1 H) 

5 Step B: 4-({4-f(tert-ButyIdimethylsilyl)oxylphenyljamiito)-1,5-dmiethyl"ITJ-pyrrole-2-

carbonitrile 

A solution of the compound of the preceding step (1.5 g, 7.53 mmol), 4-[(tert-

butyldimethylsilyl)oxy]aniline (2.02 g, 9.04 mmol), sodium fe/7-butoxide (1.45 g, 

15.06 mmol) and 2-di-/e/'/-butylphosphino-2',4',6'-triisopropylbiphenyl (0.13 g, 

10 0.30 mmol) in toluene (20 mL) is purged with nitrogen. 

Tris(dibenzylideneacetone)dipalladium(0) (0.28 g, 0.30 mmol) is added, and then the 

reaction mixture is heated at 90°C until the reaction is complete (monitored by TLC). 

Heating is stopped and the mixture is allowed to return to ambient temperature. Water 

(75 mL) is added and the mixture is extracted with ethyl acetate (3 x 75 mL). The 

15 combined organic phases are washed with brine and then concentrated. The crude product 

is absorbed on silica gel and purified by flash chromatography over silica gel with a 

mixture of ethyl acetate and heptane (0 to 30%). The product so obtained is dissolved 

while hot in heptane and is allowed to precipitate with stirring at ambient temperature and 

then at 0°C. The solid is filtered off and the operation is repeated on the filtrate to give the 

20 expected compound in the form of a solid. 

*H NMR (400 MHz, CDC13) 5 ppm: 0.15 (s, 6 H), 0.97 (s, 9 H), 2.13 (s, 3 H), 3.66 (s, 3 

H), 4.68 (br. s, 1 II), 6.49 (d, J= 8.5 Hz, 2 II), 6.64 (s, 1 H), 6.66 (d, ./= 8.7 Hz, 2 H) 
13C NMR (100 MHz, CDC13) 5 ppm: 4.34, 9.72, 18.30, 25.88, 32.94, 101.27, 114.37, 

114.70, 116.41, 120.73, 124.52, 131.23, 141.54, 148.27 

25 MS (ESI+): [M+Hf measured: 342.3 

Preparation 4a: jV-[4-(Benzyloxy)phenyl]-7V-methyI-3-(tetramethyl-l,3,2-

dioxaboroIan-2-yl)-5,6,7,8-tetrahydroindoliz:ine-l-carboxamide 
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Step A: 1-Fortnyipiperiditte-2-carboxylic acid 

To a mixture of DL-pipecolinic acid (33.45 g, 259 mmol) in formic acid (250 mL) cooled 

to 0 °C, is added acetic anhydride (171 mL, 1.81 mol) drop-wise over ca 60 minutes. The 

reaction mixture is allowed to warm to room temperature, stirred for ca 16 hours and then 

5 cooled in an ice-water bath. Water (250 mL) is added, the mixture is stirred for 10 minutes 

and then concentrated in vacuo. Toluene is added and evaporated in vacua (3 x 50 mL) to 

azeotropically remove water and acetic acid, and then the residue is dissolved in 

dichloromethane (60 mL), filtered through a hydrophobic frit and the filtrate evaporated in 

vacua to afford the product as an oil. 

10 Step B: Methyl 5,6,7,8-tetralvdroindolizine-1-carboxylate 

To a stirring solution of formylated pipecolinic acid obtained in Step A (13.26g 84.48 

mmol) in dichloroethane (100 mL) is added tosyl chloride (17.69 g, 92.8 mmol) followed 

by methyl-alpha-ehloroacrylate (15.4 mL, 151.86 mmol). Triethylamine (23.52 mL, 168.74 

mmol) is then added dropwise. The reaction mixture is stirred for 10 minutes, before 

15 heating to reflux. After 3 hours the reaction is cooled to room temperature and a further 

portion of methyl-alpha-chloroacrylate (6.0 mL, 59.1 	mmol) is added followed by 

dropwise addition of triethylamine (11 mL, 78.9 mmol) and the reaction is heated at reflux 

for ca. 16 h. The reaction mixture is allowed to cool to room temperature, partitioned 

between dichloromethane and 1M HC1, filtered through a pad of celite and the phases 

20 separated. The organic phase is washed sequentially with 1N 1-1C1, saturated NaHCO3  

solution and then brine. The organic extract is dried over magnesium sulphate, filtered and 

concentrated in vacua and then adsorbed onto silica gel and purified by chromatography 

(CombiFlash Rf, 220g RediSepTM silica cartridge) eluting in a gradient of iso-hexane to 

30% ethyl acetate in iso-hexane to obtain an oil. 

25 LC/MS (C10I-I13NO2) 180 [M+1-1]+; RT 1.13 (Method B) 

Step C: 5,6,7,8-Tetrahydroladolizine-l-carboxylic acid 

To a solution of the ester obtained in Step B (2 g, 11.2 mnol) in dioxane (15 mL) is added a 

solution of LiOH (936 mg, 22.3 mmol) in water (15 mL) and the reaction stirred at 100 °C 

for 5 hours. The reaction is cooled, diluted with water, acidified to — pI-I 2 with 2M HC1 
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Step A: l-Formylpiperidine-2-carboxylic acid 

To a mixture of DL-pipecolinic acid (33,45 g, 259 mmol) in formic acid (250 mL) cooled 

to 0 °C, is added acetic anhydride (171 mL, 1.81 mol) drop-wise over ca 60 minutes. The 

reaction mixture is allowed to warm to room temperature, stirred for ca 16 hours and then 

5 cooled in an ice-water bath. Water (250 mL) is added, the mixture is stirred for 10 minutes 

and then concentrated in vacuo. Toluene is added and evaporated in vacuo (3 x 50 mL) to 

azeotropically remove water and acetic acid, and then the residue is dissolved in 

dichloromethane (60 mL), filtered through a hydrophobic frit and the filtrate evaporated in 

vacuo to afford the product as an oil. 

10 Step B: Methyl 5,6,7,8-tetrahydroindolizine-l-carboxylate 

To a stirring solution of formylated pipecolinic acid obtained in Step A (13.26g 84.48 

mmol) in dichloroethane (100 mL) is added tosyl chloride (17.69 g, 92.8 mmol) followed 

by methyl-alpha-chloroacrylate (15.4 mL, 151.86 mmol). Triethylamine (23.52 mL, 168.74 

mmol) is then added dropwise. The reaction mixture is stirred for 10 minutes, before 

15 heating to reflux. After 3 hours the reaction is cooled to room temperature and a further 

portion of methyl-alpha-chloroacrylate (6.0 mL, 59.1 mmol) is added followed by 

dropwise addition of triethylamine (11 mL, 78.9 mmol) and the reaction is heated at reflux 

for ca. 16 h. The reaction mixture is allowed to cool to room temperature, partitioned 

between dichloromethane and 1M HCI, filtered through a pad of celite and the phases 

20 separated. The organic phase is washed sequentially with IN HCI, saturated NallCCh 

solution and then brine. The organic extract is dried over magnesium sulphate, filtered and 

concentrated in vacuo and then adsorbed onto silica gel and purified by chromatography 

(CombiFlash Rf, 220g RediSep™ silica cartridge) eluting in a gradient of iso-hexane to 

30% ethyl acetate in iso-hexane to obtain an oil. 

25 LC/MS (CioHi3N02) 180 [M+H]+; RT 1.13 (Method B) 

Step C: 5,6,7,8-Tetrahydroirtdoliziite-l-carboxylic acid 

To a solution of the ester obtained in Step B (2 g, 11.2 mnol) in dioxane (15 mL) is added a 

solution of LiOFI (936 mg, 22.3 mmol) in water (15 mL) and the reaction stirred at 100 °C 

for 5 hours. The reaction is cooled, diluted with water, acidified to ~ pH 2 with 2M HCI 
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and the resulting precipitate is filtered and washed with water and then dried under vacuum 

to afford the product as a powder. 

LC/MS (C9F111NO2) 166 [M+Hr; RT 1.72 (Method A) 

Step D: N-14-(Benzyloxy)phenyll-N-methyl-5,6,7,8-tetrahydroindokine-I-earboxamide 

5 The acid obtained in Step C (1 g, 6.05 mmol) is azeotroped with a minimal volume of 

toluene and then dissolved in anhydrous dichloromethane (50 mL). This is cooled to -10 

°C under nitrogen and oxalyl chloride (2M in dichloromethane, 3 mL, 6.05 mmol) is added 

dropwise and then stirred for an hour maintaining the temperature at -10 °C. A solution of 

pyridine (0.73 mL, 9.08 mmol) and 4-(benzyloxy)-N-methylaniline (1.42 g, 6.7 mmol) in 

10 dichloromethane (3 mL) is added drop-wise to the reaction mixture at -10 °C and then 

allowed to warm to ambient temperature. Further pyridine (0.24 mL, 3 mmol) is added 

after 4 hours and stirring is maintained at ambient temperature for ca. 16 h. The reaction 

mixture is loaded onto a pre-packed silica column and purified in a gradient of iso-hexane 

to 40% ethyl acetate/iso-hexane to afford the desired product as a powder. 

15 LC/MS (C23H24N202) 361 [M+H]}; RT 2.68 (Method A) 

Step E: N-14-(Beftzyloxy)phenyl]-3-brouto-N-methyl-5,6,7,8-tetrahydroindolizine-1- 

carboxamide 

To a solution of the compound obtained in Step D (3.49 g, 9.68 mmol) in tetrahydrofuran 

(35 mL), cooled to -78 °C under nitrogen, is added N-bromosuccinimide (1 eq) portion- 

20 wise and then the resultant mixture is stirred for 1 hour. The reaction is allowed to warm 

to ambient temperature, then diluted with ethyl acetate and washed with 10% sodium 

thiosulphate solution, saturated sodium bicarbonate solution and brine. The organic phase 

is subsequently dried over magnesium sulphate, filtered and concentrated in vactro. 	The 

crude product is purified by chromatography over silica gel in a gradient of iso-hexane to 

25 1:1 ethyl aeetate/iso-hexane, then triturated with ether and filtered to afford a powder. 

LC/MS (C23H23N202B0 439 [M+H]+; RT 2.74 (Method A) 

Step F: N44-(Benzyloxy)phelly1J-N-ntethyl-3-(tetrattiethyl-1,3,2-dioxaboroMit-2-.),1)- 

5,6,7,8-tetrahydroindolizitte-1-earboxamide 
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and the resulting precipitate is filtered and washed with water and then dried under vacuum 

to afford the product as a powder. 

LC/MS (C9HHN02) 166 [M+H]+; RT 1.72 (Method A) 

Step D: N-[4-(B eiizvloxv)vh en vll-N-meth vl-S.6.7.8-tetrah vdroindolizine-l-carboxamide 

The acid obtained in Step C (1 g, 6.05 mmol) is azeotroped with a minimal volume of 

toluene and then dissolved in anhydrous dichloromethane (50 mL). This is cooled to -10 

°C under nitrogen and oxalyl chloride (2M in dichloromethane, 3 mL, 6.05 mmol) is added 

dropwise and then stirred for an hour maintaining the temperature at -10 °C. A solution of 

pyridine (0.73 mL, 9.08 mmol) and 4-(benzyloxy)-vV-methylaniline (1.42 g, 6.7 mmol) in 

dichloromethane (3 mL) is added drop-wise to the reaction mixture at -10 °C and then 

allowed to warm to ambient temperature. Further pyridine (0.24 mL, 3 mmol) is added 

after 4 hours and stirring is maintained at ambient temperature for ca. 16 h. The reaction 

mixture is loaded onto a pre-packed silica column and purified in a gradient of /.w-hexanc 

to 40% ethyl acetate/iso-hexane to afford the desired product as a powder. 

LC/MS (C23TT24N2O2) 361 [M+H]+; RT 2.68 (Method A) 

Step E: N-[4-(Benzvloxv)plienvl}-3-bromo-N-metlivl-5.6J.8-tetrahvdroindolizine-l-

carboxantide 

To a solution of the compound obtained in Step D (3.49 g, 9.68 mmol) in tetrahydrofuran 

(35 mL), cooled to -78 °C under nitrogen, is added iV-bromosuccinimide (1 eq) portion-

wise and then the resultant mixture is stirred for 1 hour. The reaction is allowed to warm 

to ambient temperature, then diluted with ethyl acetate and washed with 10% sodium 

thiosulphate solution, saturated sodium bicarbonate solution and brine. The organic phase 

is subsequently dried over magnesium sulphate, filtered and concentrated in vacuo. The 

crude product is purified by chromatography over silica gel in a gradient of iso-hexane to 

1:1 ethyl acetate/iso-hexane, then triturated with ether and filtered to afford a powder. 

LC/MS (C23H23N202Br) 439 [M+H]+; RT 2.74 (Method A) 

Step F: N-f4-(Benz vloxv)vlten vU-N-meth vl-3-ffetrainet/i vl-1.3.2-dioxahoro1an-2-v])-

5,6,7,8-tetrahydroin dolizine-1 -carboxantide 
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To a solution of the bromide obtained in Step E (6.47g, 14.73 mmol) in anhydrous 

tetrahydrofuran (83 mL), cooled to -78°C, is added n-butyl lithium solution in hexanes 

(2.17 M, 7.47 mL, 16.20 mmol) drop-wise over ca 20 mins. After a further 15 minutes, 2-

isoproy1-4,4,5,5-tetramethy1-1,3,2-dioxaborolane (3.61 mL, 17.67 mmol) is added drop- 

5 wise and stirring is continued for 15 min. The reaction mixture is quenched at -78°C by the 

addition of 20 mL saturated ammonium chloride solution, and then allowed to warm to 

ambient temperature. The reaction mixture is partitioned between water and ethyl acetate 

and the phases separated. The organic phase is washed with water, saturated NaC1 

solution, then dried over magnesium sulphate, filtered and the filtrate concentrated in 

10 vacua to a solid. The solid is then triturated with diethyl ether, filtered, washed with 

cold ether and dried in vacua to afford the product as a powder. 

LC/MS (C29H35BN204) 487 [M-Efin RT 1.59 (Method B) 

Preparation 4b: 	N-14-(Benzyloxy)phenyll-N,L2-trimethy1-5-(tetramethyl-1,3,2- 

dioxaborolan-2-yI)-1H-pyrrole-3-earboxamide 

15 Step A: Ethyl 1,2-dimethyl-M-pyrnde-3-carboxylate 

To a cooled solution of 2-methyl-/H-pyrrole-3-carboxylate (5 g, 32.64 mmol) in THE (50 

ml) is added 60% NaH in mineral oil {2.61 g, 65.28 mmol) and the resultant mixture is 

stirred at 0 °C for 40 minutes. 	Methyl iodide (4.07 ml, 65.28 mmol) is then added and 

allowed to stir for 1 hour. The reaction is quenched by the dropwise addition of water (20 

20 mL) and then extracted with ethyl acetate (20 mL x 2). The organic extracts are washed 

sequentially with 10% aqueous thiosulphate solution and brine, then dried over magnesium 

sulphate, filtered and concentrated. The crude product is taken-up in dichloromethane and 

loaded onto isolute for purification on CombiFlash (120 g silica, Hex to 20% EtOAc/Hex) 

to yield the desired product as an oil. 

25 LC/MS (C91-113NO2) 168 [M+H] ; RT 1.11 (Method B) 

Step B: 1,2-Dimethy1-1H-pyrrole-3-carboxylic acid 
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To a solution of the bromide obtained in Step E (6.47g, 14.73 mmol) in anhydrous 

tetrahydrofuran (83 mL), cooled to -78°C, is added /j-butyl lithium solution in hexanes 

(2.17 M, 7.47 mL, 16.20 mmol) drop-wise over ca 20 mins. After a further 15 minutes, 2-

isoproyl-4,4,5,5-tetramethyl-l,3,2-dioxaborolane (3.61 mL, 17.67 mmol) is added drop-

5 wise and stilling is continued for 15 min. The reaction mixture is quenched at -78°C by the 

addition of 20 mL saturated ammonium chloride solution, and then allowed to warm to 

ambient temperature. The reaction mixture is partitioned between water and ethyl acetate 

and the phases separated. The organic phase is washed with water, saturated NaCl 

solution, then dried over magnesium sulphate, filtered and the filtrate concentrated in 

10 vacuo to a solid. The solid is then triturated with diethyl ether, filtered, washed with 

cold ether and dried in vacuo to afford the product as a powder. 

LC/MS (C29H35BN204) 487 [M+Hf; RT 1.59 (Method B) 

Preparation 4b: Ar-[4-(BenzyIoxy)phenyIj-A^,l,2-trimethyI-5-(tetramethyH,3»2-

dioxaboroIan-2-yl)-l//-pyrrole-3-carboxamide 

i 5 Step A: Ethyl l,2-dimethyl-lH-pyrrole-3-carboxylate 

To a cooled solution of 2-methyl-i/f-pyrrole-3-carboxylate (5 g, 32.64 mmol) in THF (50 

ml) is added 60% NaH in mineral oil (2.61 g, 65.28 mmol) and the resultant mixture is 

stirred at 0 °C for 40 minutes. Methyl iodide (4.07 ml, 65.28 mmol) is then added and 

allowed to stir for 1 hour. The reaction is quenched by the dropwise addition of water (20 

20 mL) and then extracted with ethyl acetate (20 mL x 2). The organic extracts are washed 

sequentially with 10% aqueous thiosulphate solution and brine, then dried over magnesium 

sulphate, filtered and concentrated. The crude product is taken-up in dichloromethane and 

loaded onto isolute for purification on CombiFlash (120 g silica, Hex to 20% EtOAc/Hex) 

to yield the desired product as an oil. 

25 LC/MS (C9H13NO2) 168 [M+H]+; RT 1.11 (Method B) 

Step B: l,2-Dimethyl-lH-pyrrole-3-carboxyIic acid 
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To a solution of the product from Step A (5.3 g, 31.7 mmol) in 1,4-dioxane (60 mL) is 

added 1M LiOH (2.66 g, 63.4 mmol) in water (60 ml) and the reaction stirred at 100 °C for 

ca 16 h. The reaction is allowed to cool to ambient temperature, diluted with water and 

acidified with 2M HC1. The resulting precipitate is collected by vacuum filtration to afford 

5 the desired product. 	The filtrate is extracted with ethyl acetate and the organic extracts 

dried over magnesium sulphate, filtered and concentrated to obtain an additional crop of 

desired product. 

LC/MS (C7H9NO2) no ionisation; RT 0.71 {Method B) 

Step C: N14-(Benzyloxy)phetty11-N,1,2-trimethyl-1H-pyrrole-3-carboxamide 

10 The acid obtained from Step B (1 g, 7.19 mmol) is dissolved in dichloromethane (20 ml) 

and to this is added 1-chloro-N,N,2-trimethyl- 1-propenylamine (1.15 g, 8.62 mmol) and 

stirred at ambient temperature for 2 hours. The mixture is concentrated to an oil which is 

re-dissolved in toluene (50 mL). A solution of 4-(benzyloxy)-N-methylaniline (1.84 g, 8.62 

mmol) in toluene (10 ml) is added and the resultant mixture is stirred at reflux for 2 hours. 

15 The reaction is allowed to cool to ambient temperature and left to stand for ca 16 h. The 

reaction is partitioned between ethyl acetate and water, separated, and the organics are 

washed with water, dried over magnesium sulphate, filtered and concentrated. The crude 

product is purified on CombiFlash (80 g silica, Hex to 60% EtOAc) to obtain the desired 

product as a solid. 

20 LC/MS (C21H22N202) 335 [M+H]}; RT 1.33 (Method B) 

Step p: N-H-(Benzyloxy)phenylj-5-bromo-N,1,2-trimethyl-1Hpyrrole-3-earboxatnide 

The product from Step C (1.74 g, 5.19 mmol) is dissolved in THE (20 ml) and cooled to - 

78 °C. 	N-Bromosuccinimide (924 mg, 5.19 mmol) is then added portion-wise until 

complete addition and then stirred for 15 minutes. 	The reaction mixture is allowed to 

25 warm to ambient temperature, diluted with ethyl acetate and washed sequentially with 10% 

sodium thiosulfate solution, saturated sodium bicarbonate solution and brine. The organics 

are then dried over magnesium sulphate, filtered and concentrated. The crude material is 

taken-up in dichloromethane, loaded onto isolute and purified on CombiFlash (80 g silica, 

Hex to 70 % EtOAc/Hex) to afford the product as a solid. 
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To a solution of the product from Step A (5.3 g, 31.7 mmol) in 1,4-dioxane (60 mL) is 

added 1M LiOH (2.66 g, 63.4 mmol) in water (60 ml) and the reaction stirred at 100 °C for 

ca 16 h. The reaction is allowed to cool to ambient temperature, diluted with water and 

acidified with 2M HCI. The resulting precipitate is collected by vacuum filtration to afford 

the desired product. The filtrate is extracted with ethyl acetate and the organic extracts 

dried over magnesium sulphate, filtered and concentrated to obtain an additional crop of 

desired product. 

LC/MS (C7H9NO2) no ionisation; RT 0.71 (Method B) 

Step C: N-[4-(BenzyIoxy)phenyl]-N,l,2-trimethyI-lH-pyrrole-3-carboxamide 

The acid obtained from Step B (1 g, 7.19 mmol) is dissolved in dichloromethane (20 ml) 

and to this is added 1 -ch]oro-A'r,A\2-trimethyM-propcnyiaminc (1.15 g, 8.62 mmol) and 

stirred at ambient temperature for 2 hours. The mixture is concentrated to an oil which is 

re-dissolved in toluene (50 mL). A solution of 4-(benzyloxy)-iV-methylaniline (1.84 g, 8.62 

mmol) in toluene (10 ml) is added and the resultant mixture is stirred at reflux for 2 hours. 

The reaction is allowed to cool to ambient temperature and left to stand for ca 16 h. The 

reaction is partitioned between ethyl acetate and water, separated, and the organics are 

washed with water, dried over magnesium sulphate, filtered and concentrated. The crude 

product is purified on CombiFlash (80 g silica, Hex to 60% EtOAc) to obtain the desired 

product as a solid. 

LC/MS (C21H22N2O2) 335 [M+H]+; RT 1.33 (Method B) 

Step D: N-f4~(BenzvIoxv)pItenvlJ-S-bromo-N.1.2-trimethvI-lH~pvrrole-3-carboxamide 

The product from Step C (1.74 g, 5.19 mmol) is dissolved in THF (20 ml) and cooled to -

78 °C. Ar-Bromosuccinimide (924 mg, 5.19 mmol) is then added portion-wise until 

complete addition and then stirred for 15 minutes. The reaction mixture is allowed to 

warm to ambient temperature, diluted with ethyl acetate and washed sequentially with 10% 

sodium thiosulfate solution, saturated sodium bicarbonate solution and brine. The organics 

are then dried over magnesium sulphate, filtered and concentrated. The crude material is 

taken-up in dichloromethane, loaded onto isolute and purified on CombiFlash (80 g silica, 

Hex to 70 % EtOAc/Hex) to afford the product as a solid. 



WO 2015/011164 
	

PCT/EP2014/065764 

- 55 - 

LC/MS (C211-1211\1202Br) 413 [M+I-I]+; RT 1.42 (Method 13) 

Step E: N-14-(Beitzyloxy)phetty1J-N,1,2-tritnethyl-5-(tetratnethyl-1,3,2-dioxaborolatz-2- 

y1)-1H-pyrrole-3-earboxamide 

The bromide from Step D (1.74 g, 4.21 mmol) and 2-isopropoxy-4,4,5,5-tetramethyl-1,3,2- 

5 dioxaborolane (0.94 g, 5.05 mmol) are combined and dissolved in anhydrous THF (20 ml). 

The reaction mixture is cooled to - 78 °C under nitrogen, followed by the dropwise 

addition of 2M n-BuLi (2.13 ml, 4.25 mmol) over 50 minutes. The reaction is then 

quenched by the addition of saturated aqueous ammonium chloride solution, and allowed 

to warm to ambient temperature, diluted in ethyl acetate and then washed with water 

10 followed by brine. The organics are dried over magnesium sulphate, filtered and 

concentrated to an oil, which solidifies on addition of ether. Re-evaporation and drying in 

vacuo affords the desired product. 

LC/MS (C77H33BN204) 461 [M+Hr; RT 1.51 (Method B) 

Preparation 4c: 	N,1,2-Trimethyl-N-pheny1-5-(tetramethy1-1,3,2-dioxaborolan-2- 

15 y1)-1H-pyrrole-3-carboxamide 

The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-N-methylaniline used in 

Step C with N-methyl ani I Me. 

LC/MS (C2,0142713N203) 355 [M+Hf; RT 1.39 (Method B) 

Preparation 4d: 	N,N-Dibuty1-1,2-dimethy1-5-(tetramethyl-1,3,2-dioxaborolan-2- 

20 y1)-1H-pyrrole-3-carboxamide 

The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-N-methylaniline used in 

Step C with dibutylamine 

LC/MS (C21H37BN203)  377 [M-1TIn RT 1.55 (Method B) 
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LC/MS (C21H21N2O2B1O 413 [M+Hf; RT 1.42 (Method B) 

Step E: N-[4-(BenzvIoxv)pheitvl]-NJ,2-trimethvl-5-(tetramethvl-l,3,2-dioxaboroIan-2-

yl)-lH~pyrro1e-3-carboxamide 

The bromide from Step D (1.74 g, 4.21 mmol) and 2-isopropoxy-4,4,5!5-tetramethyl-l,3,2-

dioxaborolane (0.94 g, 5.05 mmol) are combined and dissolved in anhydrous THF (20 ml). 

The reaction mixture is cooled to - 78 °C under nitrogen, followed by the dropwise 

addition of 2M /?-BuLi (2.13 ml, 4.25 mmol) over 50 minutes. The reaction is then 

quenched by the addition of saturated aqueous ammonium chloride solution, and allowed 

to warm to ambient temperature, diluted in ethyl acetate and then washed with water 

followed by brine. The organics are dried over magnesium sulphate, filtered and 

concentrated to an oil, which solidifies on addition of ether. Re-evaporation and drying in 

vacuo affords the desired product. 

LC/MS (C27H33BN2O4) 461 [M+H]'f; RT 1.51 (Method B) 

Preparation 4c: Ar,l,2-Trimethyl-Ar-phenyl-5-(tetramethyl~l,3?2-dioxaboroIan-2-

yl)-l//-pyrrole-3-carboxamide 

The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-iV-methylaniline used in 

Step C with jV-methylaniline. 

LC/MS (C20H27BN2O3) 355 [M+H]+; RT 1.39 (Method B) 

Preparation 4d: AyV-Dibutyl-l,2-dimethyl-5-(tetramethyl-l,3,2-dioxaboroIan-2-

yl)-l//-pyrroIe-3-carboxamide 

The procedure is as in Preparation 4b, replacing 4-(ben/.yloxy)-A'-mcthylaniiinc used in 

Step C with dibutylamine 

LC/MS (C21H37BN2O3) 377 [M+Hf; RT 1.55 (Method B) 
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Preparation 4e: 	N-{4-1(tert-Butyldimethylsilyl)oxy]phenyll-N-methyl-3- 

(tetramethyl-1,3,2-dioxaborolan-2-y1)-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as in Preparation 4a, replacing 4-(benzyloxy)-N-methylaniline in Step D 

with 4-[(tort-butyldimethylsily1)oxy]-N-methylaniline from Preparation 3a. 

5 Preparation 4f: 	N44-(Benzyloxy)phenyll-N-phenyl-3-(tetramethyl-1,3,2- 

dioxaborolan-2-y1)-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as in Preparation 4a, replacing 4-(benzyloxy)-N-methylaniline in Step D 

with 4-(benzyloxy)-N-phenylaniline from Preparation 3b. 

Preparation 4g: 	N-I4-(Benzyloxy)phenyli-N-ethyl-1,2-dimethyl-5-(tetramethyl- 

10 1,3,2-dioxaborolan-2-y1)-1H-pyrrole-3-earboxamide 

The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-N-inethylaniline used in 

Step C with 4-(benzyloxy)-N-ethylaniline from Preparation 3c. 

LC/MS (C28H35BN204) 475 [M+I-I]'; RT 1.49 (Method B) 

Preparation 4h: 	N-14-(Benzyloxy)pheny11-1,2-dimethyl-N-propy1-5-(tetraniethyl- 

15 1,3,2-dioxaborolan-2-y1)-1H-pyrrole-3-carboxamide 

The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-N-methylaniline used in 

Step C with 4-(benzyloxy)-N-propylaniline from Preparation 3d. 

LC/MS (C29H37BN204) 489 [M+1-1]÷; RT 1.57 (Method B) 

Preparation 4i: 	N-14-(Benzyloxy)phenyll-N-butyl-1,2-dimethyl-5-(tetramethyl- 

20 1,3,2-dioxaborolan-2-y1)4H-pyrrole-3-earboxamide 
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Preparation 4e: N-{4-[(fe/,/-ButyIdimethyIsilyl)oxy]phenyI}-Ar-methyl-3-

(tetramcthyl-l,3,2-dioxaborolan-2-yl)-5,6,7,8-tetrahydroindoIizine-l-carboxamide 

The procedure is as in Preparation 4a, replacing 4-(benzyloxy)-/V-methylaniline in Step D 

with 4-[(/e?t-butyldimethylsilyl)oxy]-jV-methylaniline from Preparation 3a. 

Preparation 4f: N-[4-(Benzyloxy)phenyl]-W-phenyl-3-(tetramethyl-1 ,3,2-

dioxaborolan-2-yl)-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as in Preparation 4a, replacing 4-(benzyloxy)-Ar-methylaniline in Step D 

with 4-(benzyloxy)-jV-phenylaniline from Preparation 3b. 

Preparation 4g: 7V-[4-(BenzyIoxy)phenyI]-./V-ethyl-l,2-dimethyI-5-(tetramethyl-

l,3,2-dioxaborolan-2-yl)-li/-pyrrole-3-carboxamide 

The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-./V-methylaniline used in 

Step C with 4-(benzyloxy)-7V-ethyIaniline from Preparation 3c. 

LC/MS (C28H35BN204)475 [M+I-I]+; RT 1.49 (Method B) 

Preparation 4h: AL[4-(Benzyloxy)phenyl]-l,2-dimethyl-/V-propyI-5-(tetramethyl-

l,3,2-dioxaboroIan-2-yI)-l/7-pyrrole-3-carboxamide 

The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-JV-methylaniline used in 

Step C with 4-(bcnzyloxy)-iV-propylaniline from Preparation 3d. 

LC/MS (C29H37BN204)489 [M+H]+; RT 1.57 (Method B) 

Preparation 4i: Af-[4-(Benzyloxy)phenylj-7V-butyI-l,2-dimethyl-S-(tetramethyl-

l,3,2-dioxaborolan-2-yI)-ljF7-pyrrole-3-carboxamide 
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The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-N-methylaniline used in 

Step C with 4-(benzyloxy)-N-butylaniline from Preparation 3e. 

LC/MS (C30H39BN204) 503 [M+H]+; RT 1.55 (Method B) 

Preparation 5a: 	6-(1-1[4-(Benzyloxy)phenyl](methyl)carbamoy1}-5,6,7,8- 

5 tetrahydroindolizin-3-y1)-2-[(tert-butoxy)carbony1]-1,2,3,4-tetrahydroisoquinoline-7-

carboxylic acid 

Step A: 2-tert-Binfl 7-inethyl 6-(144-(benzyloxy)phenylffinethylkarbamoy1)-5,6,7,8- 

tetraitydroindolizin-3-y0-1,2,3,4-tetrallydroisoquhioline-2,7-dicarboxylate 

The boronic ester obtained in Preparation 4a (1.22 g, 2.50 mmol) and the triflate obtained 

10 in Preparation lb (1.1 g, 2.50 mmol) are suspended in 15 mL of anhydrous N,iV-

dimethylformamide and the mixture is degassed (bubbling with N2) for 45 minutes. 

Cs2CO3 	(1.63 	g, 	5 	mmol) 	and 	bis(di-iert-buty1(4-dimethylaminopheny1)-phosphine) 

dichloroplladium(II) (88.5 mg, 0.13 mmol) are added and the resultant mixture is sealed 

and immediately heated in the microwave at 130°C for 30 minutes. The reaction mixture 

15 is concentrated and re-dissolved in ethyl acetate, washed with brine, dried over magnesium 

sulphate, filtered and concentrated. The crude product is purified by flash chromatography 

on CombiFlash (120 g silica, dichloromethane to 20% methanol/dichloromethane) to 

afford the desired product. 

LC/MS (C39H43N306) 650 [M+Hf; RT 1.54 (Method B) 

20 Step B: 6-(144-(Benzyloxy)phenylkmethyOcarbamoy1}-5,6,7,8-tetrahydroindolizin-3- 

y0-2-Ktert-butoxy)carbony11-1,2,3,4-tetrahydroisoquinoline-7-carboxylic acid 

To a. solution of the ester obtained in Step A (730 mg, 1.12 mmol) in dioxane (10 mL) is 

added a solution of LiOH (94 mg, 2.24 mmol) in water (5 mL). The reaction is then heated 

at 90 °C for ca 16 h. A further 94 mg of LiOH (2.24 mmol) in water (5 mL) is added and 

25 stirred for 1 hour to complete the reaction. The mixture is cooled, diluted with water and 

acidified to — pH 4 with dilute aqueous HCI. The precipitate which forms is stirred for 30 
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The procedure is as in Preparation 4b, replacing 4-(bcnzyloxy)-A-methylani 1 ine used in 

Step C with 4-( bcnzyloxy)-ALbuly 1 ani 1 ine from Preparation 3e. 

LC/MS (C30H39BN2O4) 503 [M+H]+; RT 1.55 (Method B) 

Preparation 5a: 6-(l-{[4-(Benzyloxy)phenyl]{methyl)carbamoyI}-5,6,7,8-

tetrahydroindolizin-3-yl)-2-[(^/'/-butoxy)carbonyl]-l,2,3,4-tetrahydroisoquinoline-7-

carboxylic acid 

Step A; 2-tert-Butyl 7-methyl 6-(l-{[4-(benzyloxy)phenyl](methyl)carbamoyl}-5>6>7,8-

tetrahydroindolizin-3-yl)-l,2t3,4-tetraliydroisoquiiwfine-2,7-dicarboxylate 

The boronic ester obtained in Preparation 4a (1.22 g, 2.50 mmol) and the triflate obtained 

in Preparation lb (1.1 g, 2.50 mmol) are suspended in 15 mL of anhydrous N,N-

dimethylformamide and the mixture is degassed (bubbling with N2) for 45 minutes. 

CS2CO3 (1.63 g, 5 mmol) and bis(di-/e/Y-butyl(4-dimethylaminophenyl)-phosphine) 

dichloroplladium(II) (88.5 mg, 0.13 mmol) are added and the resultant mixture is sealed 

and immediately heated in the microwave at 130°C for 30 minutes. The reaction mixture 

is concentrated and re-dissolved in ethyl acetate, washed with brine, dried over magnesium 

sulphate, filtered and concentrated. The crude product is purified by flash chromatography 

on CombiFlash (120 g silica, dichloromethane to 20% methanol/dichloromethane) to 

afford the desired product. 

LC/MS (C39H43N3O6) 650 [M+Hf; RT 1.54 (Method B) 

Step B: 6-(l-{[4-(Benzyloxy)phenyl](methyl)carbamoyl}-5,6,7f8-tetrahydroindolizin-3-

y1)-2-[(tert-buioxy)carbonyl]-l,2,3,4-tetrahydroisoquinoline-7-carboxylic acid 

To a solution of the ester obtained in Step A (730 mg, 1.12 mmol) in dioxane (10 mL) is 

added a solution of LiOH (94 mg, 2.24 mmol) in water (5 mL). The reaction is then heated 

at 90 °C for ca 16 h. A further 94 mg of LiOH (2.24 mmol) in water (5 mL) is added and 

stirred for 1 hour to complete the reaction. The mixture is cooled, diluted with water and 

acidified to ~ pH 4 with dilute aqueous HCI. The precipitate which forms is stirred for 30 
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minutes and then filtered off, washed with cold water and dried under vacuum to afford the 

desired product. 

LC/MS (C38H4r1\1306) 636 [M+H]}; RT 1.46 (Method B) 

Preparation 5b: 	2-tert-Butyl 7-lithio 6-(4-{14- 

5 (benzyloxy)phenyll(methyl)earbamoy1}-1,5-dintethyl-11-/-pyrrol-2-y1)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate 

Step A: 2-tert-Butyl 7-methyl 6-(444-(benzyThxy)phenylkmethylkarhamoyli-1,5- 

dimethyl-1H-pyrrol-2-y0-1,2,3,4-tetrahydroisoquhzoline-2,7-dicarboxylate 

The boronic ester from Preparation 4b (1 g, 1.7 mmol) and the nonaflate from Preparation 

10 la (0.94 g, 2.04 mmol) are dissolved in DMF (20 mL) and degassed (bubbling nitrogen) 

for 	20 	minutes. 	Cesium 	carbonate 	(1.3 	g, 	4.04 	mmol) 	and 	bis(di-tert-buty1(4- 

dimethylaminophenyl)phosphine)dichloropalladium(II) (60 mg, 0.085 mmol) are added 

and the resultant mixture is immediately heated in the microwave at 130 °C for 30 minutes. 

The DMF is evaporated, and the residue dissolved in ethyl acetate, washed with brine, then 

15 dried over magnesium sulphate, filtered and concentrated. The crude material is taken up 

in dichloromethane, loaded onto isolute and purified on CombiFlash (120 g silica, Hex to 

70 % EtOAc/Hex to obtain the product as a foam. 

LC/MS (C3711411\1306) 624 [M+11]+; RT 1.55 (Method B) 

Step B: 2-tert-Butyl 7-lithio 6-(4-ff4-(henzyloxy)phenylktnethyl)carhamoy1)-1,5- 

20 dimethyl-1H-pyrrol-2-y0-1,2,3,4-tetrahydroisoquinoline-2,7-dicarboxylate 

To a solution of the ester obtained in Step A (2.17 g, 3.48 rnmol) in dioxane (20 ml) is 

added an aqueous solution of LiOH (2 M; 3.48 mL, 6.96 mmol), and the resultant mixture 

is heated at reflux for ca 16 h. 	The reaction mixture is allowed to cool to ambient 

temperature and the solids removed by filtration. The solution is concentrated to obtain the 

25 desired product as a solid. 

LC/MS (C36H39N306) 610 [M+Hr; RT 1.47 (Method B) 
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minutes and then filtered off, washed with cold water and dried under vacuum to afford the 

desired product. 

LC/MS (C3sH4iN306) 636 [M+Hf; RT 1.46 (Method B) 

Preparation 5b: 2-tert-Ruty\ 7-lithio 6-(4-{[4-

5 (benzyloxy)phenyl](methyl)carbamoyl}-l,5-dimethyI-li/-pyrrol-2-yI)-l, 2,3,4-

tetrahydroisoquinoline-2,7-dicarboxyIate 

Step A: 2-tert-Butyl 7-methyl 6-(4-{[4-(benzyloxy)phenyl](methyl)carbamoyi}-l,5~ 

dimethyI-lH-pyiTo(-2-yl)-l,2>3,4-teti'uhydroisoqiihioiine-2,7-(iic(irboxyl(ite 

The boronic ester from Preparation 4b (1 g, 1.7 mmol) and the nonaflate from Preparation 

10 la (0.94 g, 2.04 mmol) are dissolved in DMF (20 mL) and degassed (bubbling nitrogen) 

for 20 minutes. Cesium carbonate (1.3 g, 4.04 mmol) and bis(di-f<?r/-butyl(4-

dimethylaminophenyl)phosphine)dichloropalladium(II) (60 mg, 0.085 mmol) are added 

and the resultant mixture is immediately heated in the microwave at 130 °C for 30 minutes. 

The DMF is evaporated, and the residue dissolved in ethyl acetate, washed with brine, then 

15 dried over magnesium sulphate, filtered and concentrated. The crude material is taken up 

in dichloromethane, loaded onto isolute and purified on CombiFlash (120 g silica, Hex to 

70 % EtOAc/Hex to obtain the product as a foam. 

LC/MS (C37H4[N306) 624 [M+Hf; RT 1.55 (Method B) 

Step B: 2-tert-Butyl 7-lithio 6-(4-{[4-(benzyloxy)phenyl](methyl)carbamoyl}-l,5-

20 difitethyl-lll-pyrrol-2-yl)-I,2,3,4-tetraIiydroisoqui}iofi/}e-2,7-dicarboxy/ate 

To a solution of the ester obtained in Step A (2.17 g, 3.48 mmol) in dioxane (20 ml) is 

added an aqueous solution of LiOH (2 M; 3.48 mL, 6.96 mmol), and the resultant mixture 

is heated at reflux for ca 16 h. The reaction mixture is allowed to cool to ambient 

temperature and the solids removed by filtration. The solution is concentrated to obtain the 

25 desired product as a solid. 

LC/MS (C36H39N306) 610 [M+Hf; RT 1.47 (Method B) 
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Preparation 5c: 	2-[(tert-Butoxy)carbony1]-6-{1,5-dimethyl-4- 

[methyl(phenyl)carbamoy1]-1H-pyrrol-2-y1}-1,2,3,4-tetrahydroisoquinoline-7-

carboxylic acid 

Step A: 2-tent-Butyl 7-methyl 6-11,5-dimethy1-4-linethyl(phenyOcarbantoylPH-pyrrol-2- 

5 yI}-1,2,3,4-tetrahydroisoquinoline-2,7-dicarboxylate 

The procedure is as in Step A of Procedure 5b, replacing N-[4-(benzyloxy)phenyl]-N,1,2- 

trimethy1-5-(tetramethyl- I ,3 ,2-dioxaborolan-2-yI)- l. H-pyrrole-3 -carboxamide 	with 	the 

product from Procedure 4c. 

Step B: 2-fftert-Butoxy)carbony11-6-11,5-ditnethy1-4-finethyl(phenyl)carbamoy1F111- 

10 pyrrol-2-y1}-1,2,3,4-tetrahydroisoquinoline-7-carboxylic acid 

The procedure is as in Step B from Procedure 5a, replacing 2-tert-butyl 7-methyl 6-0 -{ [4- 

(benzyloxy)phenyl] (methyl)carbamoyl } -5 ,6,7, -tetrahydroindolizin-3 -y1)- 1 ,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate with the product from Step A. 

Preparation 5d: 	2-tert-Butyl 7-lithio 644-(dibutylcarbamoy1)-1,5-dimethyl-1H- 

15 pyrrol-2-y1]-1,2,3,4-tetrahydroisoquinoline-2,7-dicarboxylate 

The procedure is as in Preparation 5b, replacing N- [4-(benzyloxy)phenyl] -N,1,2-trimethyl- 

5-(tetramethy1-1,3,2-dioxaborolan-2-y1)-1H-pyrrole-3-carboxamide with the product from 

Procedure 4d. 

Preparation 5e: 	2-[(tert-Butoxy)carbonyl]-6-11-[(4- 

20 hyd roxyp henyl)(methyl)ca rba in oy11-5,6,7,8-tetraby dro ind olizin-3-y1}-1,2,3,4-

tetrahydrois oquinolin e-7-carb oxylic acid 

Step A: tell-BOY!' 6-11-(14-1(tert-butyldimethylsily0oxylphenylAmethyOcarbamoy1)- 

5,6,7,8-tetrahydroindolizin-3-y11-7-formyl-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 
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Preparation 5c: 2-[(/<?/'/-Butoxy)carbonyl]-6-{l,5-dimethyl-4-

fmethyl(phenyl)carbamoyl]-l/f-pyrroI-2-yI}-l,2,3j4-tetrahydroisoquinoline-7-

carboxyHc acid 

Step A: 2-tert-Butyl 7-methyl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-lH-pyrrol-2-

yl}-l,2,3,4-tetrahydroisoquinoline-2f7-dicarboxylate 

The procedure is as in Step A of Procedure 5b, replacing A/-|4-(bcnzy3oxy)plienylj-A/, 1,2-

trimethyl-5-(tetramethyl-1,3,2-dioxaborol an-2-y i)-1 //-pyrrole-3-carboxam i dc with the 

product from Procedure 4c. 

Step B: 2-l(tert-Butoxy)carbonyl]-6-{l ,5-dimethy 1-4-fmethyl (phenyl) carbamoylJ-1II-

pyirol-2-yl}-l,2,3,4-tetraltydroisoquinoline-7-carboxylic acid 

The procedure is as in Step B from Procedure 5a, replacing 2-fcr/-butyl 7-methyl 6-(l -{[4-

(benzyloxy)phenyl](methyl)carbamoyl} -5,6,7,8-tetrahydroindolizin-3-yl)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate with the product from Step A. 

Preparation 5d: 2-/,e/f-ButyI 7-lithio 6-[4-(dibutylcarbamoyl)-l,5-dimethyl-lff-

pyrroI-2-yl]-l,2,3)4-tetrahydroisoquino!ine-2,7-dicarboxylate 

The procedure is as in Preparation 5b, replacing A/-[4-(benzy)oxy)phenyl \-N, 1,2-triniethyl-

5-(tetramethyl-l,3,2-dioxaborolan-2-yl)-l//~pyrrole-3-carboxamide with the product from 

Procedure 4d. 

Preparation 5e: 2-[(to7-Butoxy)carbonyl]-6-{l~[(4-

hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yI}-l,2,3,4-

tetrahydroisoquinoline-7-carboxylic acid 

Step A: tert-Butyl 6-fl-({4-[(tert-butyldimethylsilyl)oxy]phenyl}(methyl)carbamoyl)-

5,6,7,8-tetrahydroindolizin-3-yl]-7-formyl-l,2,3,4-tetrahydroisoquinoline-2-carboxyla(e 
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The triflate from Preparation l c (610 mg, 1.49 mmol), the boronic ester from Preparation 

4e (910 mg, 1.79 mmol) and potassium carbonate (412 mg, 2.98 mmol) are dissolved in 

THF/Water 	and 	degassed 	(nitrogen 	bubbling) 	for 	15 	mins. 	To 	this 	is 	added 

tetrakis(triphenylphosphine)palladium(0) (5mol%) and the resultant mixture is stirred at 

5 room temperature for 45 min. 	The reaction is diluted with ethyl acetate, washed with 

water followed by brine, and the organics dried over magnesium sulphate and evaporated 

under reduced pressure. The crude product thus obtained is purified on CombiFlash (40 g 

silica; isohexane to ethyl acetate), affording the desired product. 

LC/MS (C371149N305Si) 64411M+Hr; RT 1.71 (Method B) 

10 Step B: 2-tert-Butyl 7-methyl 6-11-1(4-hydroxyphenyl)(methylkarbamoy11-5,6,7,8- 

tetrahydroindotizin-3-y1}-1,2,3,4-tetrahydrolsoquinoline-2,7-dicarboxylate 

The procedure is as in Step B of Preparation la, replacing the 2:1 isomer mixture of tell-

butyl 7-form y1-6-hydroxy-1,2,3,4-tetrahydroisoquinoline-2-carboxylate and tent-butyl 5-

formy1-6-hydroxy-1,2,3,4-tetrahydroisoquinoline-2-carboxylate with tert-butyl 6-[1-({4- 

15 [(tert-butyldimethylsilypoxy]plienyll(methyl)carbamoy1)-5,6,7,8-tetrahydroindolizin-3- 

y1]-7-formy1-1,2,3,4-tetrahydroisoquinoline-2-carboxylate. 	The reaction was heated at 45 

°C external temperature for 24 h to facilitate completion of the observed partial de-

silylation. 

Step C: 2-1(tert-Butoxy)carbonyll-6414(4-hydroxyphenyl)(methyl)carbamoyil-5,6,7,8- 

20 tetrahydroindolizin-3-y1}-1,2,3,4-tetrahydroisoquinoline-7-carboxylic acid 

The procedure is as in Step B of Preparation 5a, replacing 2-iert-butyl 7-methyl 6-(1-{[4- 

(benzyloxy)phenyl] (methyl)carbamoyl } -5,6,7,8-tetrahydroindolizin-3 -y1)-1,2,3,4- 

tetrahydroisoquinoline-2,7-dicarboxylate 	with 	2-iert-butyl 	7-methyl 	6- { 1-[(4- 

hydroxyphenyl)(m.ethypearbamoy1]-5,6,7,8-tetrahydroindolizin-3-y1}-1,2,3,4- 

25 tetrahydroisoquinoline-2,7-dicarboxylate. 

Preparation 51: 	2-tert-butyl 7-lithio 644414- 

(benzyloxy)phenyill(ethyDearbamoy1)-1,5-dimethyl-1H-pyrrol-2-y1)-1,2,3,4- 

tetrahydroisoquinoline-2,7-diearboxylate 
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The triflate from Preparation lc (610 mg, 1.49 mmol), the boronic ester from Preparation 

4e (910 mg, 1.79 mmol) and potassium carbonate (412 mg, 2.98 mmol) are dissolved in 

THF/Water and degassed (nitrogen bubbling) for 15 mins. To this is added 

tetrakis(triphenylphosphine)palladium(0) (5mol%) and the resultant mixture is stirred at 

room temperature for 45 min. The reaction is diluted with ethyl acetate, washed with 

water followed by brine, and the organics dried over magnesium sulphate and evaporated 

under reduced pressure. The crude product thus obtained is purified on CombiFlash (40 g 

silica; isohexane to ethyl acetate), affording the desired product. 

LC/MS (C37H49N305Si) 644 [M+H]+; RT 1.71 (Method B) 

Step B: 2-tert-Butyl 7-metliyl 6-{l-[(4-ltydroxyphenyl)(metltyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-l,2,3,4-tetrahydroisoqirinoIme-2,7-dicarboxylate 

The procedure is as in Step B of Preparation la, replacing the 2:1 isomer mixture of tert-

butyl 7-formy]-6-hydroxy-l,2,3,4-tetrahydroisoquinoline-2-carboxylate and terl-butyl 5-

formyl-6-hydroxy-l,2;3,4-tetrahydroisoquinoline-2-carboxylate with /er/-butyl 6-[l-({4-

[(/£T/-butyldimethylsilyl)oxy]phenyl}(methyl)carbamoyl)-5,6,7,8-tetrahydroindolizin-3-

yl]"7-formyl-l,2,3,4-tetrahydroisoquinoline-2-carboxylate. The reaction was heated at 45 

°C external temperature for 24 h to facilitate completion of the observed partial de-

silylation. 

Step C: 2-[(tert-Butoxy)carbotiyl]-6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroiiid()Uziii-3-yl}-l,2,3>4-te/ialtydroisoquinoline-7-carboxylic acid 

The procedure is as in Step B of Preparation 5a, replacing 2-/e/7-butyl 7-methyl 6-(l-{[4-

(benzyloxy)phenyl](methyl)carbamoyl} -5,6;7,8-tetrahydroindolizin-3-yl)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate with 2-to'/-butyl 7-methyl 6-{l-[(4-

hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl}-l, 2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate. 

Preparation 5f: 2-tert-butyl 7-lithio 6-(4-{[4-

(benzyloxy)phenyl](ethyl)carbamoyl}-l,5-dimethyl-lH-pyrrol-2-yl)-l,2,3»4-

tetrahydroisoquinoIine-2,7-dicarboxylate 
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The procedure is as in Preparation 5b, replacing N44-(benzyloxy)phenyll-N,1,2-trimethy1- 

5-(tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrrole-3-carboxamide with the product from 

Procedure 4g. 

LC/MS (C37F1411\1306) 624 [M+H]#; RT 1.50 (Method B) 

5 Preparation 5g: 	2-tert-butyl 7-lithio 6444[4- 

(benzyloxy)phenyl](propyljcarbamoy11-1,5-dimethy1-1H-pyrrol-2-y1)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate 

The procedure is as in Preparation 5b, replacing N44-(benzyloxy)phenylFN,1,2-trimethyl- 

5-(tetramethyl-1,3,2-dioxaborolan-2-y1)-1H-pyrrole-3-carboxamide with the product from 

10 Procedure 41i. 

LC/MS (C38H43N306) 638 [M+H]}; RT 1.54 (Method B) 

Preparation 6aa: 	N-141-(Benzyloxy)phenyll-N-methy1-3-17-1(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyli-1a,3,4-tetrahydroisoquinolin-6-

y11-5,6,7,8-tetrahydroindolizine-1-carboxamide, bis-trifluoroacetic acid salt 

15 Step A: tell-Butyl 6-(1-(14-(benzyloxy)phenylffinethyl)carbamoy1}-5,6,7,8- 

tetrahydroindolizin-3-y0-7-g3S)-3-(molpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinolhse-2-carbonyll-1,2,3,4-tetrabydrolsoquin o I in e-2-carboxylate 

20 

To a solution of the acid obtained in Preparation 5a (150 mg, 0.24 mmol) in N,N-

dimethylformamide (2 mL) is added triethylamine (0.13 mL, 0.96 mmol), HBTU (91 mg, 

0.24 	mmol) 	and 	the 	(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline 

dihydrochloride obtained in Preparation 2a (72 mg, 0.24 mmol). The reaction is stirred at 

room temperature for 15 minutes and then diluted with water, and the resulting suspension 

stirred. The product is then extracted with ethyl acetate and the organic extract dried over 

magnesium sulphate, filtered and concentrated. 	The crude material is purified on 

25 CombiFlash (12 g silica, dichloromethane to 4% methanol/dichloromethane) and then 

dried in metro to obtain the product as a glassy solid. 
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The procedure is as in Preparation 5b, replacing N- [4-(ben /,yl oxyjphenyl j -/V, 1,2-trimcthyl-

5-(tetramethyl-l,3,2-dioxaborolan-2-yl)-l/f-pyrrole-3-carboxamide with the product from 

Procedure 4g. 

LC/MS (C37H4lN306) 624 |M+IT|+; RT 1.50 (Method B) 

Preparation 5g: 2-tert-butyl 7-lithio 6-(4-{[4-

(benzyloxy)phenyi](propyl)carbamoyl}-l,5-dimethyl-lH-pyrroI-2-yl)-l,2,3,4-

tetrahydroisoquinoIine-2,7-dicarboxylate 

The procedure is as in Preparation 5b, replacing AL[4-(benzyloxy)phenyl]-A^,l,2-trimethyl-

5-(tetramethyl-l,3,2-dioxaborolan-2-yl)-l//-pyrrole-3-carboxamide with the product from 

Procedure 4h. 

LC/MS (C38H43N306) 638 [M+H]+; RT 1.54 (Method B) 

Preparation 6aa: iV-[4-(Benzyloxy)phenyl]-Ar-methy]-3-{7-[(35)-3-(morphoIin-4-

ylmethylJ-l^^-tetrahydroisoquinoline^-carbonylJ-l^S^-tetrahydroisoquinoIin-e-

yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide, bis-trifluoroacetic acid salt 

Step A: tert-Butyl 6-(l-{[4-(benzyloxy)phenyt](methyI)carbamoyl}-5,6,7,8-

tetrahydroindolizin-3-yl)-7-[(3S)-3-(morpholw-4-yImethyl)-l,2,3,4-

tetrahydroisoqiiinoHne-2-carbonyl]-l,2,3,4-tetrahydroisoquinoHne-2-carboxylate 

To a solution of the acid obtained in Preparation 5a (150 mg, 0.24 mmol) in N,N-

dimethylformamide (2 mL) is added triethylamine (0.13 mL, 0.96 mmol), HBTU (91 mg, 

0.24 mmol) and the (35)-3-(moipholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline 

dihydrochloride obtained in Preparation 2a (72 mg, 0.24 mmol). The reaction is stirred at 

room temperature for 15 minutes and then diluted with water, and the resulting suspension 

stirred. The product is then extracted with ethyl acetate and the organic extract dried over 

magnesium sulphate, filtered and concentrated. The crude material is purified on 

CombiFlash (12 g silica, dichloromethane to 4% methanol/dichloromethane) and then 

dried in vacuo to obtain the product as a glassy solid. 
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LC/MS (C52H59N506) 850 [114+11]+; RT 1.49 (Method B) 

Step B: N-H-(Benzyloxy)phenyll-N-tnethyl-3474(3S)-3-(Inorpholin-4-ylmethyl)-1,2,3,4- 

tetraltydroisaquinoline-2-carbonyll-1,2,3,4-tetrahydroisoquinolhi-6-y1}-5,6,7,8-

tetrahydroindolizine-l-carboxamide, his-trifluoroacetic acid salt 

5 The Boc-protected material obtained in Step A (173 mg, 0.2 mmol) is dissolved in 

dichloromethane (10 mL) and to this is added trifluoroacetic acid (1 mL). The reaction is 

allowed to stir for 1 hour at ambient temperature and then concentrated in melt°. The 

residue is triturated in diethyl ether to afford a precipitate which is filtered off and dried 

under vacuum. 

10 LC/MS (C47H511\1504) 750 [M+H]+; RT 1.10 (Method B) 

Preparation Gab: 	N-14-(Benzyloxy)phenyll-N-methy1-3-{7-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-y11-5,6,7,8-

tetrahydroindolizine-l-carboxamide; trifluoroacetic acid salt 

Step A: tert-Butyl 6-(144-(benzyloxy)phenylkinethyOcarbantoy11-5,6,7,8- 

15 tetrahydroindolizin-3-y0-74(3R)-3-methyl-1,2,3,4-tetrahydroisoquhtoline-2-carbonyll-

1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

To a stirring solution of the acid obtained from Preparation 5a (0.87 g, 1.36 minol) in 

DMF (10 mL) was added diisopropylethylarnine (0.47 mL, 2.72 mmol) and (3R)-3-methy1-

1,2,3,4-tetrahydroisoquinoline from Preparation 2b (210 mg, 1.43 mmol) followed by 

20 HBTU (516 mg, 1.36 mmol). The reaction was stirred for 1 h, then diluted with water and 

extracted with ethyl acetate. The organic extracts were sequentially washed with aqueous 

sodium bicarbonate and brine, then dried over magnesium sulphate and evaporated in 

vacuo. 	The crude procuct was taken-up in dichloromethane, loaded onto isolute and 

purified on CombiFlash (40 g silica, isohexane to ethyl acetate gradient) to afford the 

25 desired product as a foam. 

LC/MS (C4gH52N405) 765 [M+H]+; RT 1.62 (Method B) 
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LC/MS (C52H59N506) 850 [M+Hf; RT 1.49 (Method B) 

Step B: N-f4-(Benzvloxv)phenvll-N-methvl-3-{7-{(3S)-3-(morpholin-4-vlmethvi)-l.23,4-

tetrahydroisoquinoline-2-carbonyi]-l,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-l-carboxamide, bis-trifluoi oacefic acid salt 

The Boc-protected material obtained in Step A (173 mg, 0.2 mmol) is dissolved in 

dichloromethane (10 mL) and to this is added trifluoroacetic acid (1 mL). The reaction is 

allowed to stir for 1 hour at ambient temperature and then concentrated in vacuo. The 

residue is triturated in diethyl ether to afford a precipitate which is filtered off and dried 

under vacuum. 

LC/MS (C47H51N5O4) 750 [M+Hf; RT 1.10 (Method B) 

Preparation 6ab: A-[4-(Benzyloxy)phcnyl]-Ar-methyl-3-{7-[(3/?)-3-niethyI-l,2,3,4-

tetrahydroisoquinoIine-Z-carbonylJ-l^S^-tetrahydroisoquinolin-ft-ylj-S^,?^-

tetrahydroindolizine-l-carboxamide; trifluoroacetic acid salt 

Step A: tert-Butyl 6-(l-{[4-(benzyloxy)phenyl](methyl)carbamoyl}-5,6,7,8-

tetrahydroindolizin-3-yl)-7-[(3R)-3-methyl-l,2,3,4-tetrahydroisoqiiinoline-2-carbonyl]-

1,2,3,4-tetrahydroisoquinolin e-2-carboxylate 

To a stirring solution of the acid obtained from Preparation 5a (0.87 g, 1.36 mmol) in 

DMF (10 mL) was added diisopropylethylamine (0.47 mL, 2.72 mmol) and (3R)-3-methyl-

1,2,3,4-tetrahydroisoquinoIine from Preparation 2b (210 mg, 1.43 mmol) followed by 

HBTU (516 mg, 1.36 mmol). The reaction was stirred for 1 h, then diluted with water and 

extracted with ethyl acetate. The organic extracts were sequentially washed with aqueous 

sodium bicarbonate and brine, then dried over magnesium sulphate and evaporated in 

vacuo. The crude procuct was taken-up in dichloromethane, loaded onto isolute and 

purified on CombiFlash (40 g silica, isohexane to ethyl acetate gradient) to afford the 

desired product as a foam. 

LC/MS (C4SH52N4O5) 765 [M+Hf; RT 1.62 (Method B) 
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Step B: N-14-(Benzylary)phenyli-N-ntethyl-347-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyl]1,2,3,4-tetrahydraisoquinolin-6-y1)-5,6,7,8-

tetrahydroindalizine-1-carboxamide; trifluoroacetic acid salt 

The Boc-protected product from Step A (0.90 g, 	1.18 mmol) was dissolved in 

5 dichloromethane (10 mL) and to this was added TFA {1 mL). The reaction was stirred for 

1 h, then solvent was removed under reduced pressure, and residual solvent was removed 

under high vacuum. Addition of ether to the resultant oil induced the oil to solidify. The 

mixture was stirred for 45 min, then cooled, filtered, and washed with cold ether to afford 

the desired product. 	Concentration of the filtrate afforded further solid product. 	The 

10 combined solids were dried under vacuum to afford the product. 

LC/MS (C43H44N403) 665 [M-41]+; RT 1.24 (Method B) 

Preparation 6ba: 	N-[4-(Benzyloxy)phenyl]-N,1,2-trimethy1-5-{7-1(35)-3- 

(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carhonyli-1,2,3,4-

tetrabydroisoquinolin-6-y1}-/H-pyrrole-3-carboxamide; his trifluoroacetic acid salt 

15 Step A: tert-Butyl 6-(4-{14-(benzyloxy)phenylffinetitylkarbatnoyll-1,5-dintethyl-lif- 

pyrrol-2-y0-74(3S)-3-(morpholin-4-yltnetityl)-1,2,3,4-tetrahydroisoquinolhte-2-

carbonyli-1,2,3,4-tetrahydroisaquinaline-2-carboxylate 

The lithium salt from Preparation 5b (1.07 g, 1.74 mmol) is taken-up in DMF (10 mL) and 

to this is added triethylamine (0.97 ml, 6.96 mmol), HBTU (660 mg, 1.74 mmol), and the 

20 (3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline dihydrochloride obtained in 

Preparation 2a 	(0.58 g, 1.91 mmol) and the resultant mixture is then stirred for 15 

minutes at ambient temperature. 	The reaction is diluted with water and extracted with 

ethyl acetate. 	The organic extract is dried over magnesium sulphate, filtered and 

concentrated. The crude material is taken up in dichloromethane, loaded onto isolute and 

25 purified on CombiFlash (40 g silica, dichloromethane to 5% Me0H/dichloromethane) to 

afford the desired product. 

LC/MS (C501-157N506) 824 [M+H]+; RT 1.44 (Method B) 
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Step B: N-f4-(Benzvloxv)phenvll-N-methvl-3-{7-[(3R)-3-methyl-l,2,3,4-

tetrahydroisoqiunoliiie-2-carbonylJ-l,2,3,4-tetrahydroisoquinoiin-6-yI}-5,6,7,8-

tetrahydroindolizine-1-carboxantide; trifluoroacetic acid salt 

The Boc-protected product from Step A (0,90 g, 1.18 mmol) was dissolved in 

5 dichloromethane (10 mL) and to this was added TFA (1 mL). The reaction was stirred for 

1 h, then solvent was removed under reduced pressure, and residual solvent was removed 

under high vacuum. Addition of ether to the resultant oil induced the oil to solidify. The 

mixture was stirred for 45 min, then cooled, filtered, and washed with cold ether to afford 

the desired product. Concentration of the filtrate afforded further solid product. The 

10 combined solids were dried under vacuum to afford the product. 

LC/MS (C43H44N4O3) 665 [M+Hf; RT 1.24 (Method B) 

Preparation 6ba: /Y-[4-(BenzyIoxy)phenyl|-A',l,2-trimethyl-5-{7-[(J.S')-3-

(morphoIin-4-yImethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-

tetrahydroisoquinolin-6-yl}-///-pyrrole-3-carboxamide; bis trifluoroacetic acid salt 

15 Step A: tert-Butyl 6-(4-{/4-(benzyloxy)pItenyl](methyf)carbamoyl}-l,5-dimetiiyl-IH-

pyrrol-2-yl)-7-[(3S)-3-(morpfioUit-4-ylmetltyl)-l,2,3,4-tetraltydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The lithium salt from Preparation 5b (1.07 g, 1.74 mmol) is taken-up in DMF (10 mL) and 

to this is added triethylamine (0.97 ml, 6.96 mmol), HBTU (660 mg, 1.74 mmol), and the 

20 (3*S)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline dihydrochloride obtained in 

Preparation 2a (0.58 g, 1.91 mmol) and the resultant mixture is then stirred for 15 

minutes at ambient temperature. The reaction is diluted with water and extracted with 

ethyl acetate. The organic extract is dried over magnesium sulphate, filtered and 

concentrated. The crude material is taken up in dichloromethane, loaded onto isolute and 

25 purified on CombiFlash (40 g silica, dichloromethane to 5% MeOH/dichloromethane) to 

afford the desired product. 

LC/MS (C50H57N5O6) 824 [M+Hf; RT 1.44 (Method B) 
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Step B: N44-(Benzyloxy)phenyll-IV,1,2-trintethyl-5-{74(3S)-3-(morpholin-4-yltnethyl)- 

1,2,3,4-tetrahydroisoquinoline-2-carbony11-1,2,3,4-tetrahydroisoquinolin-6-y1)-1H-

pyrrole-3-carboxamide; his trifluoroacetic acid salt 

The Boc-protected product from 	Step A (705 mg, 	0.86 	mmol) 	is 	dissolved in 

5 dichloromethane and to this is added trifluoroacetic acid (1.33 ml). The resultant mixture 

is then allowed to stir at ambient temperature for ca 16 h. The reaction is concentrated in 

vacua and the residue triturated with ether to afford a precipitate which is filtered and dried 

under vacuum to yield the desired product. 

LC/MS (C45H49N504) 724 [M+Hr; RT 1.07 (Method B) 

10 Preparation 6bb: 	N44-(Benzyloxy)phenyll-N,1,2-trimethy1-5-{7-[(3R)-3-metlayl- 

1,2,3,4-tetrahydroisoquinoline-2-carbonyll-1,2,3,4-tetrahydroisoquinolin-6-y1}-1H-

pyrrole-3-carboxamide; trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

tetrahydroisoquinoline 	dihydrochloride 	in 	Step 	A 	with 	(3R)-3 -methyl- 1 ,2,3 ,4- 

15 tetrahydroisoquinoline from Preparation 2b. 

LC/MS (C4iI-142N403) 639 [M+H]+; RT 1.18 (Method B) 

Preparation 6bc: 	N-14-(Benzyloxy)phenylj-N,1,2-trimethy1-547-1(3S)-3-12- 

(morpholin-4-ypethyll-1,2,3,4-tetrahydroisoquinoline-2-carbonyll-1,2,3,4-

tetrahydroisoquinolin-6-y1)-1H-pyrrole-3-carboxamide; bis-trifluoroacetic acid salt 

20 The procedure is as in Preparation 6ba, replacing (3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline dihydrochloride in Step A with (3S)-3-[2-(morpholin-4-yl)ethy1]- 

1,2,3,4-tetrahydroisoquinoline dihydrochloride obtained from Preparation 2d. 

LC/MS (C461-151N504) 738 [M-1-1-1]'; RT 1.07 (Method B) 
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Stej) B: N"I4-(Benzyloxy)phenyl]-N,1,2-trimethyl-5-{7-[(3S)-3-(morpholin-4-ylmethyl)-

l,2,3,4-tetrahydroisoqiiinoIine-2-carbonyl]-l,2,3,4-tetrahydroisoquinoUn-6-yl}-lH-

pyrroIe-3-carboxantide; bis trifluoroacetic acid salt 

The Boc-protected product from Step A (705 mg, 0.86 mmol) is dissolved in 

dichloromethane and to this is added trifluoroacetic acid (1.33 ml). The resultant mixture 

is then allowed to stir at ambient temperature for ca 16 h. The reaction is concentrated in 

vacuo and the residue triturated with ether to afford a precipitate which is filtered and dried 

under vacuum to yield the desired product. 

LC/MS (C45H49N5O4) 724 [M+H]+; RT 1.07 (Method B) 

Preparation 6bb: N-[4-(Benzyloxy)phenyl]-7V,1,2-trimethyl-5-{7-[(37?)-3-methyl-

l,2,3,4-tetrahydroisoquinoline-2-carbonylj-l,2,3,4-tetrahydroisoquinolin-6-yl}-l/ir-

pyrrole-3-carboxamide; trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (35)-3-(morpholin-4-yImethyl)-l,2,3,4-

tetrahydroisoquinoline dihydrochloride in Step A with (37<!)-3-methyl-1,2,3,4-

tetrahydroisoquinoline from Preparation 2b. 

LC/MS (C41H42N4O3) 639 [M+H]+; RT 1.18 (Method B) 

Preparation 6bc: Ar-[4-(BenzyIoxy)phenyl]-A',l,2-trimethyI-S-{7-[(3S)-3-[2-

(morphoiin-4-yl)ethyl]-l,2,3)4-tetrahydroisoquinoline-2-carbonyl]-l,2,3)4-

tetrahydroisoquinolin-6-yl}-l//-pyrrole-3-carboxamide; bis-trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (35)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline dihydrochloride in Step A with (3S)-3-[2-(morpholin-4-yl)ethyl]-

1,2,3,4-tetrahydroisoquinoline dihydrochloride obtained from Preparation 2d. 

LC/MS (C46H51N5O4) 738 [M+HJRT 1.07 (Method B) 
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Preparation 6bd: 	N-14-(Benzyloxy)phenyll-N,1,2-trimetby1-5-{7-1(3R)-3-13- 

(morpholin-4-yl)propy11-1,2,3,4-tetrahydroisoquinoline-2-carbonylj-1,2,3,41-

tetrahydroisoquinolin-6-y1}-1H-pyrrole-3-carboxamide 

The procedure is as in Preparation 6ba, replacing (3,5)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

5 tetrahydroisoquinoline dihydrochloride in Step A with (3R)-3-[3-(morpholin-4-yl)propyl]- 

1,2,3,4-tetrahydroisoquinoline dihydrochloride from Preparation 2f. The intermediate was 

isolated as the free base. 

LC/MS (C47H53N504) 752 [M+Hf; RT 1.03 (Method B) 

Preparation 6be: 	N14-(fienzyloxy)pheny11-5-{7-1(3S)-3-1(dimethylamino)methylF 

10 1,2,3,4-tetrahydroisoquinoline-2-carbony11-1,2,3,4-tetrahydroisoquinolin-6-y1}-N,1,2-

trimethyl-1H-pyrrole-3-carboxamide; bis-trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (35)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

tetrahydroisoquinoline 	dihydrochloride 	in 	Step 	A 	with 	dimethylK3S)-1 ,2,3,4- 

tetrahydroisoquinolin-3-ylmethyliamine dihydrochloride from Preparation 2g. 

15 LC/MS (C43H47N503) 682 [M+H]; RT 1.02 (Method B) 

Preparation 6bf: 	N-[41-(Benzyloxy)phenyl]-N,1,2-trimethyl-547-[(3S)-3-[(4- 

methylpiperazin-1-yl)methyl]-1,2,3,4-tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-

tetrahydroisoquinolin-6-y1}-1H-pyrrole-3-carboxamide; tris-trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

20 tetrahydroisoquinoline 	dihydrochloride 	in 	Step A with (3S)-34(4-methylpiperazin-1- 

yl)methyll-1,2,3,4-tetrahydroisoquinoline trihydrochloride from Preparation 2h. 

LC/MS (C46H52N603) 737 [M+H]#; RT 1.04 (Method B) 
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Preparation 6bd: 7V-[4-(BenzyIoxy)phenyl]-A',l,2-trimethyI-5-{7-[(3Jf)-3-[3-

(morphoIin-4-yl)propyl]-l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-

tetrahydroisoquinolin-6-yl}-li/-pyrroIe-3-carboxamide 

The procedure is as in Preparation 6ba, replacing (3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline dihydrochloride in Step A with (3if)-3-[3-(morpholin-4-yl)propyl]-

1,2,3,4-tetrahydroisoquinoline dihydrochloride from Preparation 2f. The intermediate was 

isolated as the free base. 

LC/MS (C47H53N504) 752 [M+Hf; RT 1.03 (Method B) 

Preparation 6be: N- [4-(Benzyloxy)phenyl] -5- {7- [(35)-3- [(dimethylamino)m ethyl] -

l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinolin-6-yl}-iV,l,2-

trimethyl-li/-pyrrole-3-carboxamide; bis-trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (3*S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline dihydrochloride in Step A with dimcthyl[(3.S')-l ^S^-

tctrahydroisoquinolin-S-ylmethyljarnine dihydrochloride from Preparation 2g. 

LC/MS (C43H47N5O3) 682 [M+Hf; RT 1.02 (Method B) 

Preparation 6bf: Ar-[4-(Bcnzyloxy)phenyl|~A',l,2-trimethyI-5-{7-[(3.S')-3-[(4-

methylpiperazin-l-yl)methyl]-l,2,3,4-tetrahydroisoquinoline-2-carbonyI]-l,2,3,4-

tetrahydroisoquinolin-6-yl}-l//-pyrrole-3-carboxamide; tris-trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (3JS')-3-(morpho!in-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline dihydrochloride in Step A with (3.V)-3-| (4-methylpipcrazm-1 -

yl)methyl]-l,2,3,4-tetrahydroisoquinoline trihydrochloride from Preparation 2h. 

LC/MS (C46H52N6O3) 737 [M+Hf; RT 1.04 (Method B) 
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Preparation 6ca: 	N,1,2-Trimethy1-5-{7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

tetrahydroisoquinoline-2-earbonylj-1,2,3,4-tetrahydroisoquinolin-6-y1}-N-phenyl-1H-

pyrrole-3-carboxamide; bis-trifluoroacetic acid salt 

The 	procedure 	is 	as 	in 	Preparation 	6ba, 	replacing 	2-tert-butyl 	7-lithio 	6-(4-{[4- 

5 (benzyloxy)phenyl](methyl)carbamoyl } -1,5 -dimethy1-1H-pyrrol-2-y1)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-Ktert-hutoxy)carbony11-6- {1,5-

dimethy1-4-[methyl(phenyl)carbamoy1]-1H-pyrrol-2-y1}-1,2,3,4-tetrahydroisoquinoline-7-

carboxylic acid from Preparation 5c. 

LC/MS (C38H43N503) 618 [M+1-1]+; RT 0.93 (Method B) 

10 Preparation 6cb: 	N,1,2-Trimethy1-5-(7-[(3R)-3-methyl-1,2,3,4- 

tetrabydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-y1}-N-phenyl-1H-

pyrrole-3-carboxamide; trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

tetrahydroisoquinoline 	dihydrochloride 	in 	Step 	A 	with 	(3R)-3-methyl-1,2,3,4- 

15 tetrahydroisoquinoline from Preparation 2b; and replacing 2-tent-butyl 7-lithio 6-(4-1 [4- 

(benzyloxy)phenyl](methypcarbamoy1}-1,5-dimethyl-1H-pyrrol-2-y1)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-[(tert-butoxy)carbony1]-6-11,5-

dimethy1-4-[methyl(phenyl)carbamoy1]-1H-pyrrol-2-y1}-1,2,3,4-tetrahydroisoquinoline-7-

carboxylic acid from Preparation 5c. 

20 Preparation 6cd: 	N,1,2-Trimethy1-5-{7-1(3R)-3-13-(morpholin-4-yl)propy11-1,2,3,4- 

tetrahydroisoquinoline-2-earbony111-1,2,3,4-tetrahydroisoquinolin-6-yll-N-phenyl-1H-

pyrrole-3-carboxamide 

The procedure is as in Preparation 6ba, replacing (3S)-3-(morpholin-4-ylmethyl)-1_,2,3,4-

tetrahydroisoquinoline dihydrochloride in Step A with (3R)-3-[3-(morpholin-4-yl)propyl]- 

25 1,2,3,4-tetrahydroisoquinoline dihydrochloride from Preparation 2f; and replacing 2-tert-

butyl 7-lithio 6-(4-{[4-(benzyloxy)phenyl](methyl)carbamoy1}-1,5-dimethyl-1H-pyrrol-2- 
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Preparation 6ca: Ar,l)2-Trimethyl-5-{7-[(3iS)-3-(morphoIin-4-ylmethyI)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyI]-l,2,3,4-tetrahydroisoquinolin-6-yl}-Ar-phenyl-li/-

pyrrole-3-carboxamide; bis-trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing 2-toY-butyl 7-lithio 6-(4-{[4 

(benzyloxy)phenyl](methyl)carbamoyl}-l,5-dimethyl-l//-pyrrol-2-yl)-l,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-[(fcr/-butoxy)carbonyl]-6-{l,5 

dimethyl-4-[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yl}-l,2,3,4-tetrahydroisoquinoiine-7-

carboxylic acid from Preparation 5c. 

LC/MS (C38H43N5O3) 618 [M+H]+; RT 0.93 (Method B) 

Preparation 6cb: TV,l,2-TrimethyI-5-{7-|(3/?)-3-niethyM ,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3)4-tetrahydroisoquinolin-6-yl}-A'-phenyl-l/ir-

pyrrole-3-carboxamide; trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (3.S')-3-(morphoiin-4-ylmcthyl)-l ,2,3,4-

tetrahydroisoquinoline dihydrochloride in Step A with (1/0-3-methyl-l,2,3,4-

tetrahydroisoquinoline from Preparation 2b; and replacing 2-/fr/-butyl 7-lithio 6-(4-{[4-

(benzyloxy)phenyl](methyl)carbamoyl} -1,5-dimcthyl-l//-pyrrol-2-yl)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-[(/e/t-butoxy)carbonyl]-6-{l,5-

dimethyl-4-[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yl}-l,2,3,4-tetrahydroisoquinoline-7-

carboxylic acid from Preparation 5c. 

Preparation 6cd: Ar,l,2-Trimethyl-5-{7-[(37f)-3-[3-(morpholin-4-yl)propyI]-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyI]-l,2,3,4-tetrahydroisoquinoIin-6-yl}-/V-phenyHi7-

pyrrole-3-carboxamide 

The procedure is as in Preparation 6ba, replacing (35')-3-(morpholin-4-ylmethyl)-l52,3,4-

tetrahydroisoquinoline dihydrochloride in Step A with (3i?)-3-[3-(morpholin-4-yl)propyl]-

1,2,3,4-tetrahydroisoquinoline dihydrochloride from Preparation 2f; and replacing 2-tcrt-

butyl 7-lithio 6-(4- {[4-(benzyloxy)phenyl](methyl)carbamoyl} -1,5-dimethyl-1 iT-pyrrol-2-
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y1)-1,2,3,4-tetrahydroisoquinoline-2,7-dicarboxylate 	in 	Step 	A 	with 	2-[(tert- 

B utoxy)carbony1]-6- { 1,5-dimethy1-4- [methyl(phenyl)carbamoy1]-1H-pyrrol-2-yll -1,2,3,4- 

tetrahydroisoquinoline-7-carboxylic acid from Preparation Sc. 	The intermediate was 

isolated as the free base. 

5 LC/MS (C4o1-147N503) 646 [M+H]+  ; RT 0.91 (Method B) 

Preparation 6ce: 	N,1,2-trimethy1-5-{7-[(3S)-3-1.(4-methylpiperazin-1-yl)metby11- 

1,2,3,41-tetrahydroisoquinoline-2-carbonyll-1,2,3,4-tetrahydroisoquinolin-6-y1}-N-

phenyl-W-pyrrole-3-carboxamide; tris-trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (35)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

10 tetrahydroisoquinoline dihydrochloride in Step A with (3S)-34(4-methylpiperazin-1- 

yl)methyl]-1,2,3,4-tctrahydroisoquinoline 	trihydrochloride 	from 	Preparation 	2h, 	and 

replacing 	2-teri-butyl 	7-lithio 	6-(4- { [4-(benzyloxy)phenyl](methyl)carbamoyl) -1,5- 

dimethy1-1H-pyn-ol-2-y1)-1,2,3,4-tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 

2- [(tert-butoxy)carbonyl] -6- { 1 ,5 -dimethy1-4- [methyl(phenyl)carbamo y1}-1H-pyno1-2 -yll - 

15 1,2,3,4-tetrahydroisoquinoline-7-carboxylic acid from Preparation 5c. 

LC/MS (C39H46N602) 631 [M+14]+; RT 0.91 (Method B) 

Preparation 6da: 	N,N-Dibuty1-1,2-dimethy1-5-(7-[(3S)-3-(morpholin-4-yitnethyl)- 

1,2,34-tetrahydroisoquinoline-2-carbonyll-1,2,3,4-tetrahydroisoquinolin-6-y1}-1H-

pyrrole-3-carboxamide; bis-trifluoroacetic acid salt 

20 The 	procedure 	is 	as 	in 	Preparation 	6ba, 	replacing 	2-tent-butyl 	7-lithio 	6444[4- 

(ben zyi oxy)phenyl] (methyl)carbamoyl } -1,5 -dimethy1-1H-pyrrol-2-y1)-1,2,3 ,4- 

tetrahydroisoquinoline-2,7-dicarboxylate 	in 	Step 	A 	with 	2-tert-butyl 	7-lithio 	644- 

(d ibutylearbamoy1)-1,5-dimethy1-1H-pyrrol-2-y1]-1,2,3,4-tetrahydroisoquinoline-2,7-

diearboxylate from Preparation 5d. 

25 LC/MS (C39H53N503) 640 [M+H]}; RT 1.10 (Method B) 
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yl)-l,2,3,4-tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-\{terl-

Butoxy)carbonyl]-6-{l,5-dimethyl-4-[methyI(phenyl)carbamoyl]-l//-pyiTol-2-yl}-l,2,3,4-

tetrahydroisoquinoline-7-carboxylic acid from Preparation 5c. The intermediate was 

isolated as the free base. 

LC/MS (C40H47N5O3) 646 [M+Hf; RT 0.91 (Method B) 

Preparation 6ce: Ar,l,2-trimethyl-5-{7-[(35)-3-[(4-methylpiperazin-l-yl)methyl]-

l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoIin-6-yl}-A'-

phenyl-l/f-pyrroIe-3-carboxamide; tris-trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (3<V)-3-(moiphoIin-4-yhricthyl)-l ,2,3,4-

tetrahydroisoquinoline dihydrochloride in Step A with (3S)-3-[(4-methylpiperazin-l-

y])methyj |-1,2,3,4-tctrahydroisoquinoline trihydrochloride from Preparation 2h, and 

replacing 2-toY-butyl 7-lithio 6-(4-{[4-(benzyloxy)phenyl](methyl)carbamoyl}-I,5-

dimcthyl-l//-pyrrol-2-yl)-l,2,3,4-tetrabydroisoquino!inc-2,7-dicarboxylate in Step A with 

2-[(/e/Y-butoxy)carbonyl]-6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yl}-

l,2,354-tetrahydroisoquinoIine-7-carboxylic acid from Preparation 5c. 

LC/MS (Cs^GNcOa) 631 [M+Hf; RT 0.91 (Method B) 

Preparation 6da: AyV-DibutyH,2-dimethyl-5-{7-[(35')-3-(morphoIin-4-ylmethyl)-

l,2,3>4-tetrahydroisoquinoline-2-carbonyl]-l,2,3)4-tetrahydroisoquinolin-6-yl}-ljfif-

pyrrole-3-carboxamide; bis-trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing 2-/e/t-butyl 7-lithio 6-(4-{[4-

(ben zy 1 oxy)phenyl] (methyl)carbamoy 1} -1,5-dimethyl-1//-pyrrol-2-yl)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-/er/-butyl 7-lithio 6-[4-

(dibutylcarbamoyl)-l,5-dimethyl-l//-pyrrol-2-yl]-l,2,3,4-tetrahydroisoquinoline-2,7-

dicarboxylate from Preparation 5d. 

LC/MS (C39H53N5O3) 640 [M+H]+; RT 1.10 (Method B) 
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Preparation 6db: 	N,N-Dibuty1-1,2-dimethy1-5-17-[(3R)-3-rnethy1-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-y1}-1H-pyrrole-3-

carboxamide; trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

5 tetrahydroisoquinoline 	dihydrochloride 	in 	Step 	A 	with 	(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline from Preparation 2b; and replacing 2-tert-butyl 7-lithio 6444[4- 

(benzyloxy)phenyl](methyl)carbamoy11-1,5-dimethy1-1H-pyrrol-2-y1)-1,2,3,4- 

tetrahydroisoquinoline-2,7-dicarboxylate 	in 	Step 	A 	with 	2-tert-butyl 	7-lithio 	644- 

(dibutylcarbamoy1)-1,5-dimethy1-1H-pyrrol-2-y11-1,2,3,4-tetrahydroisoquinoline-2,7- 

10 dicarboxylate from Preparation 5d. 

Preparation 6dc: 	N,N-Dibuty1-1,2-dimethy1-547-(1,2,3,4-tetrahydroisoquinoline-2- 

carbony1)-1,2,3,4-tetrahydroisoquinolin-6-yli-1H-pyrrole-3-carboxamide 

The procedure is as in Preparation 6ba, replacing (3,5)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

tetrahydroisoquinoline 	dihydrochloride 	in 	Step 	A 	with tetrahydroisoquinoline; 	and 

15 neutralising the product solution in Step B with dilute aqueous sodium hydroxide solution. 

LC/MS (C34H44N402) 541 [M+1-1]+; RT 1.14 (Method B) 

Preparation 6e: 	N-(4-Hydroxypheny1)-N-methy1-347-1(3S)-3-(morpholin-4- 

ylinethyl)-1,2,3,41-tetrahydroisoquinoline-2-carbonyll-1,2,3,4-tetrahydroisoquinolin-6-

y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide dihydrochloride 

20 Step A: test-Butyl 6-{1((4-hydroxyphenyl)(methyl)carbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y11-7-1(3S)-3-(Prorpholin-4-ylmethy0-1,2,3,4- 

tetrahydroisoquittolin e-2-carbonyl]-1, 2, 3, 4-tetrahydroisoquinoline-2-carboxylate 

The 	procedure 	is 	as 	in 	Step 	A 	of 	Preparation 	6aa, 	replacing 	6-(1-{ [4- 

(benzyloxy)phenyl](methyl)carbamoy11-5,6,7,8-tetrahydroindolizin-3-y1)-2-[(teri- 
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Preparation 6db: AyV-Dibutyl-l,2-dimethyl-5-{7-[(3if)-3-methyl-l,2,3>4-

tetrahydroisoquinoIine-2-carbonyI]-l,2,3)4-tetrahydroisoquinoIin-6-yl}-l//-pyrrole-3-

carboxamide; trifluoroacetic acid salt 

The procedure is as in Preparation 6ba, replacing (3.S')-3-(morpholin-4-yl methyl)-1,2,3,4-

tetrahydroisoquinoline dihydrochloride in Step A with (3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline from Preparation 2b; and replacing 2-/t77-butyl 7-lithio 6-(4-{[4-

(benzyloxy)phenyl](methyl)carbamoyl}-l,5-dimethyl-li/-pyrrol-2-yl)-l,2,3)4-

tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-tert-b\xty\ 7-lithio 6-[4-

(dibutyIcarbamoyI)-l,5-dimethyl-l//-pyrrol-2-yl]-l,2,3,4-tetraliydroisoquinoline-2,7-

dicarboxylate from Preparation 5d. 

Preparation 6dc: AyV-Dibutyl-l,2-dimethyl-5-[7-(l,2,3)4-tetrahydroisoquinoline-2-

carbonyl)-l,2,3,4-tetrahydroisoquinolin-6-yI]-l//-pyrroIe-3-carboxamide 

The procedure is as in Preparation 6ba, replacing (3,S')-3-(morpholin-4-ylmcthyl)-1,2,3,4-

tetrahydroisoquinoline dihydrochloride in Step A with tetrahydroisoquinoline; and 

neutralising the product solution in Step B with dilute aqueous sodium hydroxide solution, 

LC/MS (C34H44N4O2) 541 [M+H]+; RT 1.14 (Method B) 

Preparation 6e: 7V-(4-Hydroxyphenyl)-iV-methyl-3-{7-[(35)-3-(morpholin-4-

ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3)4-tetrahydroisoquinolin-6-

yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide dihydrochloride 

Step A: tert-Butyl 6-{l-((4-hydroxypheny!)(methyl)carbamoyl]-5,6, 7,8-

tetiahydrohulolizin-3-yl}- 7-f(3S)-3-(morph oIin-4-ylmethyl)-1,2,3,4-

tetrahydroisoqninoline-2-carbonyI]-l,2,3,4-tetrahydroisoquinoHtte-2-carboxylate 

The procedure is as in Step A of Preparation 6aa, replacing 6-(l-{[4-

(benzyloxy)phenyI](methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-yl)-2-[(/e/7-
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butoxy)carbony1]-1,2,3,4-tetrahydroisoquinoline-7-carboxylic acid in Step A with 24(tert-

butoxy)carbony11-6-{ 1- [(4-hydroxyphenyl)(methyl)carbamoy1]-5,6,7,8- 

tetrahydroindolizin-3-y1) - 1 ,2,3 ,4-tetrah ydroisoquinol i ne-7-carboxyl i c 	acid 	from 

Preparation 5e. 

5 LC/MS (C45H53N506) 760 [M+H]+; RT 1.25 (Method B) 

Step B: N-(4-Hydroxypheny1)-N-inethyl-3-(71(3S)-3-(Inolpholin-4-ylmethy0-1,2,3,4- 

tettythydroisoquinoline-2-carbottyll-1,2,3,4-tetrahydroisoquinotill-6-y1}-5,6,7,8-

tetrakydroindolizine-l-carboxamide dihydroehloride 

The compound obtained in Step A (135 mg, 0.18 mmol) is dissolved in ethyl acetate (6.75 

10 mL) and to this concentrated HCl (148 uL, 1.78 mmol) is added and allowed to stir for 30 

minutes. Minimal IPA is then added dropwise to encourage precipitation. The solid is then 

filtered off, washed with ethyl acetate and dried under vacuum overnight to afford a solid. 

LC/MS (C40H45N504) 660 [M+H] ' ; RT 0.89 (Method B) 

Preparation 6f: 	N44-(3enzyloxy)phenyll-N-ethyl-1,2-dintethyl-5-{7-[(3S)-3- 

15 (morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-L2,3,4-

tetrahydroisoquinolin-6-y11-1H-pyrrole-3-earboxamide 

The 	procedure 	is 	as 	in 	Preparation 	6ba, 	replacing 	2-teat-butyl 	7-lithio 	644-114- 

(benzyloxy)phertyl] (methypearbamoyll - 1 ,5-dimethyl- 1H-pyrrol-2-y1)-1 ,2,3 ,4-

tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-tert-butyl 7-lithio 6-(4-{[4- 

20 (benzyloxy)phenyl] (ethyl)carbamoyll - 1 ,5adi methyl- 1H-pyrrol-2-y1)- 1 ,2,3 ,4-

tetrahydroisoquinoline-2,7-dicarboxylate from Preparation 5f; and neutralising the product 

solution in Step B with dilute aqueous sodium hydroxide solution. 

LC/MS (C46H51N504) 738 [M+1-1]+; RT 1.08 (Method B) 
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butoxy)carbonyl]-l,2,3,4-tetrahydroisoquinoline-7-carboxylic acid in Step A with 2-[{tert-

butoxy)carbonyl]-6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-l,2,3,4-tetrahydroisoquinoline-7-carboxylic acid from 

Preparation 5e. 

LC/MS (C45H53N506) 760 [M+H]+; RT 1.25 (Method B) 

Step R: N-(4-Hydroxyphejiyl)-N-metIiyl-3-{7-f(3S)-3-(morpholin-4-ylniethyI)-l,2,3,4-

tetrahydroisoqumoIine-2-carbottyl]-l,2,3,4-tetrahydroisoquiiiolin-6-yl}-5,6,7,8-

tctrahydroindolizitte-1-carboxamide dihydrochloride 

The compound obtained in Step A (135 mg, 0.18 mmol) is dissolved in ethyl acetate (6.75 

mL) and to this concentrated HCi (148 uL, 1.78 mmol) is added and allowed to stir for 30 

minutes. Minimal IPA is then added dropwise to encourage precipitation. The solid is then 

filtered off, washed with ethyl acetate and dried under vacuum overnight to afford a solid. 

LC/MS (C40H45N5O4) 660 [M+H]1; RT 0.89 (Method B) 

Preparation 6f: iV-[4-(Benzyloxy)phenyI]-A''-ethyI-l,2-dimethyl-5-{7-[(3<£)-3-

(morphoIm-4-yhnethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyI]-l,2,3,4-

tetrahydroisoquinolin-6-yl}-l//-pyrroIe-3-carboxamide 

The procedure is as in Preparation 6ba, replacing 2-toY-butyl 7-lithio 6-(4-{[4-

(benzyloxy)phenyl](methyl)carbamoyl}-l, 5-dimethyl-l/f-pyrrol-2-yl)-l, 2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-tert-butyl 7-lithio 6-(4-{[4-

(benzyloxy)phenyl] (ethyl)carbamoyl} -1,5-dimethyl- lH-pyrrol-2-yl)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxy!ate from Preparation 5f; and neutralising the product 

solution in Step B with dilute aqueous sodium hydroxide solution. 

LC/MS (C4r,H5!N5CXi) 738 [M+H]+; RT 1.08 (Method B) 
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Preparation 6g: 	N44-(Benzyloxy)pheny11-1,2-dimethyl-5-{7-[(3S)-3-(inorpholin- 

4-ylniethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-1,2,3,4-tetrahydroisoquinohn- 

6-y1}-N-propyl-11/-pyrrole-3-earboxamide 

The 	procedure 	is 	as 	in 	Preparation 	6ba, 	replacing 	2-tert-butyl 	7-lithio 	6-(4- [4- 

5 (benzyloxy)phenyl](methyl)carbamoyll -1,5 -d im ethy1-1H-pyrrol-2 -y1)-1,2,3 ,4-

tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-tent-butyl 7-lithio 6444 [4- 

(berizyloxy)phenyl] (propyl)carbamoyl 1 -1,5-dimethy1-1H-pyrrol-2-y1)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate from Preparation 5g; and neutralising the product 

solution in Step B with dilute aqueous sodium hydroxide solution. 

10 LC/MS (C47H53N504) 752 [M-f-Hr; RT 1.17 (Method B) 

Preparation 6h: 	N-[4-(Benzyloxy)phenyl]-N-buty1-1,2-dimethyl-5-{74(3S)-3- 

(morpholin-4-ylmethyl)-1,2,34-tetrahydroisoquinoline-2-earbony11-1,2,3,4-

tetrahydroisoquinolin-6-y1}-1H-pyrrole-3-earboxamide 

Step A: N-14-(benzytoxy)pitenyll-N-buty1-1,2-tlintethyl-5-{74(3S)-3-(moipholin-4- 

15 ylmethy0-1,2,3,4-tetrahydroisoquinolitte-2-earbonyll-2-(trifluoroacety0-1,2,3,4-

tetrahydroisoquinotin-6-y1}-1H-pyrrole-3-carboxamide 

A solution of tetrahydrofuran/ water (5:1, 7 mL) was degassed for 20 min. To a mixture of 

the boronate ester from Preparation 4i (246 mg, 0.49 mmol) and the bromide from 

Preparation lha (332.78 mg, 0.59 mmol) followed by 7mL of the stock solution. This was 

20 degassed for a further 5 min and to this solution was added cesium carbonate (319.05 mg, 

0.98 	mmol, 	2 	eq) and 	bis(di-tert-butyl(4-dimethylaminophenyl)phosphine) 

dichloropalladium(ii) (17.33 mg, 0.02 mmol, 0.05 eq) and then heated to 95 °C in the 

microwave for 40 min. The reaction was diluted in ethyl acetate and washed with brine. 

The organic extract was dried over magnesium sulfate and concentrated in vacuo, and 

25 adsorbed onto isolute and purified on CombiFlash (12 g silica, dichloromethane to 4% 

methanol in dichloromethane). 

LC/MS (C501-154F3N505) 862 [M+FI]}; RT 1.53 (Method B) 
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Prenaration 6g: Ar-f4-(BenzyIoxy)phenyl]-l,2-dimethyI-5-{7-[(35)-3-(morphoIin-

4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinolin-

6-yI}-7V-propyI-l//-pyrrole-3-carboxamide 

The procedure is as in Preparation 6ba, replacing 2-/er/-butyl 7-lithio 6-(4-{[4-

(benzyloxy)phenyl](methyl)carbamoyl}-l,5-dimethyl-li/-pyrrol-2-yl)-l,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-tert-butyl 7-lithio 6-(4-{[4-

(benzyIoxy)phenyl](propyl)carbamoyl} -1,5-dimethyl-1 H-pyrrol-2-yl)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate from Preparation 5g; and neutralising the product 

solution in Step B with dilute aqueous sodium hydroxide solution. 

LC/MS (C47H53Ns04) 752 [M+H]+; RT 1.17 (Method B) 

Preparation 6h: 7V-[4-(Benzyioxy)phenyi]-Ar-buty]-l,2-dimethyl-5-{7-[(35)-3-

(morpholin-4-ylmethyI)-l,2,3,4-tctrahydroisoquinoIine-2-carbonyl]-l,2,3,4-

tetrahydroisoquinolin-6-yl}-l/7-pyrrole-3-carboxamide 

Step A: N-[4-(benzvloxv)vhenvl1-N-but\>l-1.2-dimetIivl-5-{7-[(3S}-3-(morphoHtt-4-

ylmethyl)-l,2,3,4-tetra/iydroisoqiimoline-2-carbotiyl/-2-(trif[uoroacetyl)-l,2,3,4-

tetMhydroisoquinolin-6-y1}-lH-pyrrole-3-carboxamide 

A solution of tetrahydrofuran/ water (5:1,7 mL) was degassed for 20 min. To a mixture of 

the boronate ester from Preparation 4i (246 mg, 0.49 mmol) and the bromide from 

Preparation lha (332.78 mg, 0.59 mmol) followed by 7mL of the stock solution. This was 

degassed for a further 5 min and to this solution was added cesium carbonate (319.05 mg, 

0.98 mmol, 2 eq) and bis(di-tert-butyl(4-dimethylaminophenyl)phosphine) 

dichloropalladium(ii) (17.33 mg, 0.02 mmol, 0.05 eq) and then heated to 95 °C in the 

microwave for 40 min. The reaction was diluted in ethyl acetate and washed with brine. 

The organic extract was dried over magnesium sulfate and concentrated in vacuo, and 

adsorbed onto isolute and purified on CombiFlash (12 g silica, dichloromethane to 4% 

methanol in dichloromethane). 

LC/MS (C5oH54F3N505) 862 [M+PI]+; RT 1.53 (Method B) 
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Step B: N-H-(bettzyloxy)pheny1]-N-butyl-I,2-dimethyl-5-{7-[(3S)-3-(morpholin-4- 

ylmethyI)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]1,2,3,4-tetrahydroisoquinolin-6- 

y1}-1H-pyrrole-3-carboxantide 

To a solution of the product from Step A (138 mg, 0.16 mmol) in ethanol (6 mL) was 

5 added a solution of potassium carbonate (132.75 mg, 0.96 mmol) in water (1.2 mL) and the 

mixture was allowed to stir at reflux for I h. The reaction was allowed to cool to ambient 

temperature and the organic solvent was concentrated in vacua. The solution left behind 

was washed with Ethyl Acetate. The organic phase was washed with water and saturated 

sodium chloride. The organic extract was dried over magnesium sulfate and concentrated 

10 in vacua. 	The product was used directly in the next step assuming quantitative 

transformation. 

LCIMS (G45H55N504) 766 [M+H]}; RT 1.23 (Method B) 

Preparation 7aa: 	N44-(Benzyloxy)phenyll-N-methy1-3-(6-1(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-2,3-dibydro-W-isoindol-5-y1}- 

15 5,6,7,8-tetrahydroindolizine-l-earboxamide 

Step A: tert-Butyl 5-(1-([4-(benzyloxy)phenylfftnethylkarbamoy1}-5,6,7,8- 

tetraltydrohidolizin-3-y1)-6-[(3S)-3-Onorpholin-4-yhnethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyll-2,3-dihydro-1H-hoindole-2-earboxylate 

A mixture of bromide from Preparation 1 e (845 mg, 1.45 mmol) , the boronic ester from 

20 Preparation 4a (886 mg, 1.82 mmol) and cesium carbonate (991 mg, 3.04 mmol) in TI-IF 

(9.0 mL) and water (3.6 mL) is degassed by purging with nitrogen, followed by bubbling 

nitrogen through for 5 min. The mixture is heated to 60 °C, at which point the PdCl2(Ata- 

Phos)2  catalyst (54 mg, 0.08 mmol) is added and the reaction is allowed to stir for 3 h. 

The mixture is allowed to cool to ambient temperature, then diluted with ethyl acetate, and 

25 washed sequentially with water and brine. 	The organic phase is dried over magnesium 

sulphate, and concentrated in vacua. 
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Step B: N-[4-(benzyloxy)phenyl]-N-butyl-l,2-dimethyt-5-{7-[(3S)-3-(morpholin-4-

ylmethyl)-l,2f3,4-tetrahydroisoquinoline-2-carbonyIJ-l,2,3,4-tetrahydroisoquinoIin-6-

ylj-JH-pyrroie-3-carboxamide 

To a solution of the product from Step A (138 mg, 0.16 mmol) in ethanoi (6 mL) was 

5 added a solution of potassium carbonate (132.75 mg, 0.96 mmol) in water (1.2 mL) and the 

mixture was allowed to stir at reflux for 1 h. The reaction was allowed to cool to ambient 

temperature and the organic solvent was concentrated in vacuo. The solution left behind 

was washed with Ethyl Acetate. The organic phase was washed with water and saturated 

sodium chloride. The organic extract was dried over magnesium sulfate and concentrated 

10 in vacuo. The product was used directly in the next step assuming quantitative 

transformation. 

LC/MS (C4SH55N504) 766 [M+H]+; RT 1.23 (Method B) 

Preparation 7aa: Ar-[4-(Benzyloxy)phenyI]-A'-methyl-3-{6-[{35)-3-(morpho]in-4-

ylmethyI)-l,2,3,4-tetrahydroisoquinoline-2-carbonyI]-2,3-dihydro-l//-isoindol-5-yl}-

15 5,6,7,8-tetrahydroindoliz;ine-l-carboxamide 

Step A: tert-Butyl 5-(l-{[4-(benzyloxy)phenylJ(methyI)carbamoyf}-5,6,7,8-

tetfahydroindoIizin-3-yI)-6-[(3S)-3-(morphoHn-4-ylmethyl)-l,2,3,4-

tetwhydroisoquinoIme-2-carbonyl]-2,3-dihydro-lH-isoindole-2-carboxylate 

A mixture of bromide from Preparation le (845 mg, 1.45 mmol) , the boronic ester from 

20 Preparation 4a (886 mg, 1.82 mmol) and cesium carbonate (991 mg, 3.04 mmol) in THF 

(9.0 mL) and water (3.6 mL) is degassed by purging with nitrogen, followed by bubbling 
o 

nitrogen through for 5 min. The mixture is heated to 60 C, at which point the PdCl2(Ata-

Phos)2 catalyst (54 mg, 0.08 mmol) is added and the reaction is allowed to stir for 3 h. 

The mixture is allowed to cool to ambient temperature, then diluted with ethyl acetate, and 

25 washed sequentially with water and brine. The organic phase is dried over magnesium 

sulphate, and concentrated in vacuo. 
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The crude material was purified on by flash column chromatography (40 g silica; 

dichloromethane to 5 % Me0H/dichloromethane) to afford the product as a glassy solid. 

LC/MS (C511-157N506) 836 [M+II] I.; RT 1.53 (Method B) 

Step B: N-14-(Benzyloxy)phenyll-N-ntethyl-346-[(3S)-3-(moipholin-4-ylmethyl)-1,2,3,4- 

5 tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-y1}-5,6,7,8- 

tetrahydroindolizine-1-carboxamide 

To a stirred solution of the product from Step A (850 mg, 1.02 mmol) in dichloromethane 

(20 mL) is added trifluoroacetic acid (5 mL) and the mixture is stirred for for 1 h. Water is 

added, followed by 2N aqueous sodium hydroxide solution until the aqueous phase was 

10 basic. 	The organic phase is then separated, dried over magnesium sulphate, and 

concentrated in vacuo to afford the product as a solid. 

LC/MS (C46H49N504) 736 [M+11]+; RT 1.12 (Method B) 

Preparation 7ab: 	N14-(Benzyloxy)pheriy1]-N-methy1-3-16-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-lH-isoindol-5-y1}-5,6,7,8- 

15 tetrahydroindolizine-l-carboxamide; trifluoroacetic acid salt 

Step A: tent-Butyl 5-0-114-(benzyloxy)phenylffinethylkarbamoy1}-5,6,7,8- 

tetrahydroindolizin-3-y0-6-10R)-3-methyl-1,2,3,4-tetraltydroisoquinoline-2-carbonyll-

2,3-dihydro-111-isoindole-2-carboxylate 

A mixture of THE (20 mL) and water (8 mL) is degassed by multiple evacuation / nitrogen 

20 purge cycles and bubbling nitrogen through the mix. 20 mL of this mixture is subsequently 

added via syringe to a mixture of the bromide from Preparation If (0.88g, 1.87 mmol), the 

boronic ester from Preparation 4a (1.09 g, 2.25 mmol) and cesium carbonate (1.22 g, 3.74 

mmol) under nitrogen. 	PdC12(Ata-Phos)2  (66 mg, 0.09 mmol) is then added and the 

reaction is immediately heated under microwave irradiation at 95°C for 20 min. 

25 The reaction mixture is diluted with ethyl acetate (100 mL) and sequentially washed with 

water (2 x 50 mL), then saturated NaCI (aq) (2 x 50 mL), dried over magnesium sulphate, 

filtered and concentrated in vacua. 	The crude product was purified by flash 
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The crude material was purified on by flash column chromatography (40 g silica; 

dichloromethane to 5 % MeOH/dichloromethane) to afford the product as a glassy solid. 

LC/MS (C51H57N5O<0 836 [M+Hf; RT 1.53 (Method B) 

Step B: N-[4-(BenzvIoxv)vhenvl]-N-methvl-3-{6-f(3S}-3-(morvholin-4-vImethvI)-L2.3.4-

tetrahy(iroisoqttinoUne-2-ciii'boityl]-2,3-(Hhy(lro-lH-isoin(lol-5-y}}-5,6,7,8-

tetrahydroindolizin e-1 -carboxantide 

To a stirred solution of the product from Step A (850 mg, 1.02 mmol) in dichloromethane 

(20 mL) is added trifluoroacetic acid (5 mL) and the mixture is stirred for for 1 h. Water is 

added, followed by 2N aqueous sodium hydroxide solution until the aqueous phase was 

basic. The organic phase is then separated, dried over magnesium sulphate, and 

concentrated in vacuo to afford the product as a solid. 

LC/MS (C46H49N5O4) 736 [M+Hf; RT 1.12 (Method B) 

Preparation 7ab: /V-[4-(BonzyI()xy)phc»yI]-Ar-metliyl-3-{6-[(3/f)-3-inethyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-l//-isoindol-5-yl}-5,6,7,8-

tetrahydroindolizine-l-carboxamide; trifluoroacetic acid salt 

Step A; tert-Butyl 5-(l-{[4-(benzyioxy)phenyl](methy})carbamoyl}-5,6,7,8-

tetrahydroindolizin-3-yl)-6-[(3R)-3-methyl-l,2,3,4-tetrahydroisoqumoline-2-carbonyl]-

2,3-diltydro-lH-isoindoIe-2-carboxylate 

A mixture of THF (20 mL) and water (8 mL) is degassed by multiple evacuation / nitrogen 

purge cycles and bubbling nitrogen through the mix. 20 mL of this mixture is subsequently 

added via syringe to a mixture of the bromide from Preparation If (0.88g, 1.87 mmol), the 

boronic ester from Preparation 4a (1.09 g, 2.25 mmol) and cesium carbonate (1.22 g, 3.74 

mmol) under nitrogen. PdCl2(Ata-Phos)2 (66 mg, 0.09 mmol) is then added and the 

reaction is immediately heated under microwave irradiation at 95°C for 20 min. 

The reaction mixture is diluted with ethyl acetate (100 mL) and sequentially washed with 

water (2 x 50 mL), then saturated NaCl (aq) (2 x 50 mL), dried over magnesium sulphate, 

filtered and concentrated in vacuo. The crude product was purified by flash 
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chromatography (Combiflash, 80g, eluting with gradient 0 to 80% ethyl acetate in hexane) 

to afford the product as a foam. 

LC/MS (C47H50N405) 751 [M+1-1]+; RT 1.61 (Method B) 

Step B: N-14-(Benzyloxy)phenyll-N-methy1-346-[(3R)-3--methyl-1,2,3,4- 

5 tetrahydrolsoquinaline-2-carbonyl)2,3-dihydro-1H-lsoindol-5-y11-5,6,7,8- 

tetrahydroindolizine-1-carboxamide; trifluoroacetic acid salt 

To a solution of the product from Step A (152 ing, 0.20 mmol) in dichloromethane (3 mL) 

is added trifluoroacetic acid (0.7 mL) and the reaction is stirred at ambient temperature for 

ca 16 h. 	Solvent was removed in vacua and the resulting solid is triturated with ether 

I0 collected by filtration. 

LC/MS (C42H42N403) 651 [M-f-El]+; RT 2.39 (Method A) 

Preparation 7ha: 	N-(4-Benzyloxypheny1)-N,I,2-trimethyl-5-16-1(3S)-3- 

(morpholinomethyl)-3,4-dihydro-IH-isoquinoline-2-carbonyflisoindolin-5-yilpyrrole- 

3-carboxamide hydrochloride 

15 Step A: tent-Butyl 5-1yromo-6-1(3S)-3-(morpholinomethyl)-3,4-dihydra-1Hisoquinoline- 

2-carbonyllisoindoline-2-carboxylate 

6-Bromo-2-tert-butoxycarbonyl-isoindoline-5-carboxylic acid (0.70 g), TBTU (0.823 g) 

and DMAP (25 mg) was dissolved dichloromethane (35 ml) and diisopropylethylamine 

(1.75 ml) was added. After 3 minutes stirring at room temperature 4-[[(3S)-1,2,3,4- 

20 tetrahydroisoquinolin-3-yl]methyl]morpholine hydrochloride (0.656 g) was added and 

stirred for 1h. After the completition of the reaction it was diluted with dichloromethane 

(100 ml) and washed with water (50 ml), dried over sodium sulfate and evaporated. The 

crude product was purified by flash chromatography over silicagel (dichloromethane / 

methanol, gradient 1-10%) to give the title compound. 

25 High-resolution mass (ESI+): 

Empirical formula: C281-134BrN304 
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chromatography (Combiflash, 80g, eluting with gradient 0 to 80% ethyl acetate in hexane) 

to afford the product as a foam. 

LC/MS (C47H50N4O5) 751 [M+H]+; RT 1.61 (Method B) 

Step B; N-[4-(Bem.vloxv)phenvl]-N-methvl-3-{6-[(3R)-3-methyl-l,2,3<4-

tetrahydroisoquinoliite-2-carbonyi]-2,3-dihydro-lH-isomdol-5-yl}-5t6,7,8-

tetrahydroindoUzine-I-carboxantide; trifluoroacetic acid salt 

To a solution of the product from Step A (152 mg, 0.20 mmol) in dichloromethane (3 mL) 

is added trifluoroacetic acid (0.7 mL) and the reaction is stirred at ambient temperature for 

ca 16 h, Solvent was removed in vacuo and the resulting solid is triturated with ether 

collected by filtration. 

LC/MS (C42H42N4O3) 651 [M+H]+; RT 2.39 (Method A) 

Preparation 7ba: A'-(4-Benzyloxypheny 1)-N, 1,2-trimethy 1-5-[6-[(3S)-3 -

(morphoIinomethyl)-3,4-dihydro-lJff-isoquinoline-2-carbonyIjisoindolin-5-yl]pyrrole-

3-carboxamide hydrochloride 

Step A: tert-Butyl 5-bromo-6-[(3S)-3-(morpholinomethyl)-3,4-diltydro-lH-isoqiunoline-

2-carbonylJisoindoline-2~carboxylate 

6-Bromo-2-/e/7-butoxycarbonyl-isoindoline-5-carboxylic acid (0.70 g), TBTU (0.823 g) 

and DMAP (25 mg) was dissolved dichloromethane (35 ml) and diisopropylethylamine 

(1.75 ml) was added. After 3 minutes stirring at room temperature 4-[[(3S)-l,2,3,4-

tetrahydroisoquinolin-3-yl]methyl]morpholine hydrochloride (0.656 g) was added and 

stirred for lh. After the competition of the reaction it was diluted with dichloromethane 

(100 ml) and washed with water (50 ml), dried over sodium sulfate and evaporated. The 

crude product was purified by flash chromatography over silicagel (dichloromethane / 

methanol, gradient 1-10%) to give the title compound. 

High-resolution mass (ESI+): 

Empirical formula: C;.>xHv(BrN/-(04 
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[M+H]-  calculated: 556.1813 

[M+1-1]+  measured: 556.1790 

IR v: C-H: 2930 cm-1; >C=0: 1697, 1635 cm-I ; C-O-C: 1113 cm -1  

Step B: tort-Butyl 5-14-1(4-betrzyloxypheity1)-inethyl-carbamoyll-1,5-dimethyl-pyrrol-2- 

5 y11-64(3S)-3-(morpholinotnethyl)-3,4-dihydro-lH-isoquittoline-2-carbonyllisoindoline- 

2-carboxylote 

The product from Step A (284 mg, 0.51 mmol) and N-(4-benzyloxyphenyI)-N,1,2-

trimethyl-pyrrole-3-carboxamide (205 mg, 0.61 mmol) from Step C of Preparation 4b were 

dissolved in dimethylaeetamide (5 mL) then nitrogen was bubbled through the solution for 

10 5 min. Potassium acetate (0.11 g, 1.12 mmol) and bis(triphenylphosphine)palladium(II) 

dichloride (20 mg) were added to the mixture then it was heated up to 140 °C then after 20 

min stirring water (20 r.L) was added. Stirring at 140 °C under nitrogen atmosphere was 

continued for additional 16 hours. The reaction mixture was allowed to cool to room 

temperature then evaporated. The residue was partitioned between dichloromethane (50 

15 mL) and water (10 mL). The organic phase was washed with water (10 mL), dried over 

Na2SO4 and evaporated. The crude product was purified by flash chromatography over 

silicagel (dichloromethane / methanol, gradient 1-10%) to give the title compound. 

Step C: N-(4-benzyloxypheny0-1V,1,2-trimethyl-546-[(3S)-3-(morpholinotnethyl)-3,4- 

dihydro-1H-isoquinoline-2-carbollyilisoindolin-5-yllpyrrole-3-carboxamide 

20 hydrochloride 

The product from Step B (140 mg) was stirred in a 4M HCl in dioxane (15 ml) solution for 

30 min at room temperature. After the completition of the reaction all the solvents were 

removed to yield 170 mg of the title product. 

Preparation 7bb: 	N-14-(Benzyloxy)phenyll-N,1,2-trimethyl-5-{6-1(3R)-3-methyl- 

25 1,2,3,4-tetrahydroisoquinoline-2-carbony11-2,3-dihydro-1H-isoindol-5-y1}-1H-pyrrole- 

3-carboxamide 
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[M+H]+calculated: 556.1813 

[M+H]+measured: 556.1790 

IR v: C-H: 2930 cm'1; >00: 1697, 1635 cm'1; C-O-C: 1113 cm"' 

Step B: tert-Butyl 5-[4-[(4-benzyloxyphenyl)~methyI-carbamoyl]-l,5-dimethyl-pyrrol-2-

yl]-6-[(3S)-3-(morpholinomethyf)-3,4-dihydro-lH-isoquinolme-2-carbonyl]isoindolwe-

2-carboxylate 

The product from Step A (284 mg, 0.51 mmol) and yY-(4-benzyloxypbenyl)-,V, 1,2-

trimethyl-pyrroie-3-carboxamide (205 mg, 0.61 mmol) from Step C of Preparation 4b were 

dissolved in dimethylacetamide (5 mL) then nitrogen was bubbled through the solution for 

5 min. Potassium acetate (0.11 g, 1.12 mmol) and bis(triphenylphosphine)paIladium(II) 

dichloride (20 mg) were added to the mixture then it was heated up to 140 °C then after 20 

min stirring water (20 pL) was added. Stilling at 140 °C under nitrogen atmosphere was 

continued for additional 16 hours. The reaction mixture was allowed to cool to room 

temperature then evaporated. The residue was partitioned between dichloromethane (50 

mL) and water (10 mL). The organic phase was washed with water (10 mL), dried over 

Na2S04 and evaporated. The crude product was purified by flash chromatography over 

silicagel (dichloromethane / methanol, gradient 1-10%) to give the title compound. 

Step C: N- (4-benzyloxyph enyl)-N,l,2-trimethyl-5-[6-/(3S)-3- (motph olinomethyl)-3,4-

dihydro-lH-isoquinoline-2-carbonyl]isoiiidolin-5-yI]pyrrole-3-carboxamide 

hydrochloride 

The product from Step B (140 mg) was stirred in a 4M HCI in dioxane (15 ml) solution for 

30 min at room temperature. After the conipletition of the reaction all the solvents were 

removed to yield 170 mg of the title product. 

Preparation 7bb: N-[4-(Benzy loxy)phenyl]-N,l,2-trimethyl-5-{6-f(3/f)-3-methyl-

l,2,3»4-tetrahydroisoquinoIine-2-carbonyl]-2,3-dihydro-l//_isoindoI-5-yl}-l//-pyrrole-

3-carboxamide 
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Step A; tert-Butyl 5-(444-(benzyloxy)phettyll('nethyl)earbamoy1}-1,5-dimethyl-1H- 

pyrrol-2-y0-64(3R)-3-niethyl-1,2,3,4-tetrahydroisoquinoline-2-earbonylf-2,3-dihydro- 

1H-isoindole-2-carboxylate 

A mixture of N14-(Benzyloxy)pheny1]-N,1,2-trimethy1-1H-pyrrole-3-carboxamide from 

5 Step C of Preparation 4b (150 mg, 0.45 mmol), the bromide from Preparation if (317 mg, 

0.67 mmol), potassium acetate (88 mg, 0.9 mmol) in dirnethylacetamide (2 mL) is 

degassed by bubbling with nitrogen gas for 20 min. 	Bis(triphenylphosphine)palladiuni 

dichloride (31.5 mg, 0.04 mmol) is added, and the reaction is heated at 144 °C. Over the 

next 8 11, 2 further 0.1 eq portions of bis(triphenylphosphinepalladium dichloride are 

JO added. 	The reaction is then left stirring for ca 16 h. 	The reaction is allowed to cool to 

ambient temperature, and is concentrated in vacuo. 	The residue is partitioned between 

ethyl acetate and water, separated, and the organic phase is washed with water, dried 

(magnesium sulphate), and concentrated in vacuo. The crude material is purified by flash 

column chromatography (24 g silica, isohexane to ethyl acetate gradient) to afford the 

15 desired product. 

LC/MS (C45H48N405) 725 [M+H]+; RT 1.57 (Method B) 

Step B: N-14-(Benzyloxy)phenyli-N,1,2-tritnethyl-5-{6-03R)-3-niethyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyl)-2,3-dihydro-1H-isoindo1-51,11-1H-pyrrole-3- 

carboxamide 

20 To a solution of the product from Step A (260 mg, 0.36 mmol) in dichloromethane (5 mL) 

is added trifluoroacetic acid (1 mL) and the mixture is stirred at ambient temperature for ea 

16 h. 	The mixture is partitioned between water and dichloromethane, and basified with 

1M aqueous sodium hydroxide. 	The organic phase is dried (magnesium sulphate), 

evaporated, 	and 	purified 	on 	CombiFlash 	(12 	g 	silica, 	dichloromethane 	to 	5% 

25 methanol/dichloromethane) to afford the product as a glassy solid. 

LC/MS (C40H40N403) 625 [M+Hr; RT 1.20 (Method B) 
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Step A: tert-Butyl 5-(4-{[4-(benzyloxy)phenyl](methyl)carbamoyl}-l,5-dimethyl-lH-

pyrrol-2-yl)-6-[QR)-3-methyl-l ,2,3,4-tetrahydrokoquinolin<>-2-carbonyl]-2,3-d\hydro-

1 H-isoin dole-2-carboxylate 

A mixture of I\'-[4-(Bcnzy]oxy)phcnyI]-Ar,l,2-tri methyl-I /-/-pyrrole-3-carboxamide from 

5 Step C of Preparation 4b (150 mg, 0.45 mmol), the bromide from Preparation If (317 mg, 

0.67 mmol), potassium acetate (88 mg, 0.9 mmol) in dimethylacetamide (2 mL) is 

degassed by bubbling with nitrogen gas for 20 min. Bis(triphenylphosphine)palladium 

dichloride (31.5 mg, 0.04 mmol) is added, and the reaction is heated at 144 °C. Over the 

next 8 h, 2 further 0.1 eq portions of bis(triphenylphosphinepa!ladium dichloride are 

10 added. The reaction is then left stirring for ca 16 h. The reaction is allowed to cool to 

ambient temperature, and is concentrated in vacuo. The residue is partitioned between 

ethyl acetate and water, separated, and the organic phase is washed with water, dried 

(magnesium sulphate), and concentrated in vacuo. The crude material is purified by flash 

column chromatography (24 g silica, isohexane to ethyl acetate gradient) to afford the 

15 desired product. 

LC/MS (C45H48N4O5) 725 [M+Hf; RT 1.57 (Method B) 

Step B: N-[4-(Benzyloxy)phenylJ-N, 1,2-trimethyl-5-{6-f (3R)-3-methyl-l,2,3,4-

tetrahydroisoquinoliite-2-carbonylJ-2,3-dUtydro-lH-isoindol-5-yl}-lH-pyrrole-3-

carboxantide 

20 To a solution of the product from Step A (260 mg, 0.36 mmol) in dichloromethane (5 mL) 

is added trifluoroacetic acid (1 mL) and the mixture is stirred at ambient temperature for ca 

16 h. The mixture is partitioned between water and dichloromethane, and basified with 

1M aqueous sodium hydroxide. The organic phase is dried (magnesium sulphate), 

evaporated, and purified on CombiFlash (12 g silica, dichloromethane to 5% 

25 methanol/dichloromethane) to afford the product as a glassy solid. 

LC/MS (C40H40N4O3) 625 [M+Hf; RT 1.20 (Method B) 
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Preparation 7fa: 	N-(4-Benzyloxypheny1)-N-methy1-3-164(3,5)-3- 

(morpholinomethyl)-3,4-dihydro-11/-isoquinoline-2-earbonyl]isoindolin-5-

yllindolizine-1-earboxamide hydrochloride 

Step A: N-(4-Benzyloxypheny1)-N-methyl-indolizhie-1-carboxamide 

5 Indolizine- 1 -carboxylic acid (0.4 g, 5.6 mmol) was dissolved in dichloromethane/THF 

mixture (40/40 ml) then 1-chloro-N,N,2-trimethyl- 1 -propenylamine (0.8 mL) was added 

and the mixture was stirred at room temperature for 10 minutes. After the completion of 

the 	acyl 	chloride formation, the mixture was 	evaporated 	and redissolved 	in dry 

dichloromethane (50 mL). 4-Benzyloxy-N-methylaniline hydrochloride (1.67 g, 6.7 mmol) 

10 and triethylamine (2.34 inL, 16.75 mmol) were added and the reaction was stirred at 

ambient temperature for ca. 16 h. 	The solution was washed with saturated aqueous 

NaHCO3  solution, and brine, then dried over Na2SO4  and evaporated. The crude product 

was purified by flash chromatography over silicagel (dichloromethane / methanol, gradient 

1-10%) to give the desired material. 

15 Step B.: tent-Butyl 541-1(4-benzyloxypheny0-methyl-carbainoyllindolizin-3-y11-6-1(3S)-3- 

(morpholinotnethy0-3,4-dihydro-1H-isoquinoline-2-carbonyllisoindoline-2-carboxylate 

The compound of Preparation le {278 mg, 0.5 mmol) and the product from Step A (240 

mg, 0.70 mmol) were dissolved in dimethylacetamide (5 mL) then nitrogen was bubbled 

through 	the 	solution 	for 	5 	min. 	Potassium 	acetate 	(0.11 	g, 	1.12 	mmol) 	and 

20 bis(triphenylphosphine)palladium(II) dichloride (20 mg) were added to the mixture, it was 

heated to 110 °C then after 20 min stirring water (20 µL) was added. Stirring at 110 °C 

under a nitrogen atmosphere was continued for additional 5 hours. The reaction mixture 

was allowed to cool to ambient temperature then evaporated. The residue was dissolved in 

THF, filtered through a pad of Celite and after removal of solvent by evaporation the crude 

25 product was purified by preparative HPLC (H20-TFA/acetonitrile; gradient elution). The 

pH of the appropriate combined fractions was adjusted to 10 by Na2CO3  then the 

acetonitrile was removed under reduced pressure. The precipitated solid was filtered then 

dried to yield the title compound. 

Step C: N-(4-Benzyloxypheny1)-N-ntethyl-346-[(3S)-3-(morpholhionzethy0-3,4-dihydro- 

30 1H-isoquinoline-2-carbonyllisoindolin-5-yllindolizine-1-earboxantide hydrochloride 
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Prcparation 7fa: 7V-(4-Benzyloxyphenyl)-iV-niethyl-3-[6-[(3,S')-3-

(morphoIinomethyI)-3,4-dihydro-l//-isoquinoline-2-carbonyl]isomdoIin-5-

yl]indolizine-l-carboxamide hydrochloride 

Step A: N-(4-Benzyloxyphenyl)-N-methyl-indoUzine-l-carbaxamide 

Indolizine-l-carboxylic acid (0.4 g, 5.6 mmol) was dissolved in dichloromethane/THF 

mixture (40/40 ml) then l-chloro-AyV,2-trimethyl-l-propenylamine (0.8 mL) was added 

and the mixture was stirred at room temperature for 10 minutes. After the completion of 

the acyl chloride formation, the mixture was evaporated and redissolved in dry 

dichloromethane (50 mL). 4-Benzyloxy-/V-methylaniline hydrochloride (1.67 g, 6.7 mmol) 

and triethylamine (2.34 mL, 16.75 mmol) were added and the reaction was stirred at 

ambient temperature for ca. 16 h. The solution was washed with saturated aqueous 

NaHCC>3 solution, and brine, then dried over Na2SC>4 and evaporated. The crude product 

was purified by flash chromatography over silicagel (dichloromethane / methanol, gradient 

1-10%) to give the desired material. 

Step B: tert-Biityl 5-fl-[(4-benzyIoxypheiiyl)-methyi-carbamoyl]indolizin-3-yl]-6-[(3S)-3-

(morpholinomethyl)-3,4-dihydro-lH-isoquinoline-2-carbonyl]isoindoline-2-carboxylate 

The compound of Preparation le (278 mg, 0.5 mmol) and the product from Step A (240 

mg, 0.70 mmol) were dissolved in dimethylacetamide (5 mL) then nitrogen was bubbled 

through the solution for 5 min. Potassium acetate (0.11 g, 1.12 mmol) and 

bis(triphenylphosphine)palladium(II) dichloride (20 mg) were added to the mixture, it was 

heated to 110 °C then after 20 min stirring water (20 LIL) was added. Stirring at 110 °C 

under a nitrogen atmosphere was continued for additional 5 hours. The reaction mixture 

was allowed to cool to ambient temperature then evaporated. The residue was dissolved in 

THF, filtered through a pad of Celite and after removal of solvent by evaporation the crude 

product was purified by preparative HPLC (H20-TFA/acetonitriIe; gradient elution). The 

pH of the appropriate combined fractions was adjusted to 10 by Na^COi then the 

acetonitrile was removed under reduced pressure. The precipitated solid was filtered then 

dried to yield the title compound. 

Step C: N-(4-Benzv/oxyphenyl)-N-methyl-3-[6-[(3S)-3-(morplwlinometh y!)-3,4-dih ydro-

lH-isoquinoline-2-carbonyl]isoindoUn-5-yI]indolizine-l-carboxamide hydrochloride 
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The product from Step B (167 mg) was stirred in a 4M HC1 in dioxane (15 ml) solution for 

30 min at room temperature. After the completition of the reaction all the solvents were 

removed to afford the desired product. 

Preparation 7th: 	N-(4-Benzyloxypheny1)-N-methy1-3-16-[(3R)-3-methyl-3,4- 

5 dihydro-11-/-isoquinoline-2-carbonyl]isoindolin-5-yl]indolizine-1-carboxamide 

hydrochloride 

Step A: tert-Butyl 541-[(4-henzyloxypheity1)-methyt-carbatnoyl]indolizin-3-yll-6-1(3R)-3- 

piethyl-3,4-dihydro-M-isoquhtoline-2-carboityllisoindoline-2-carboxylate 

The procedure is as in Step B of Preparation 7fa, replacing tent-Butyl 5-bromo-6-[(3S)-3- 

10 (morpholinomethyl)-3,4-dihydro-1H-isoquinoline-2-carbonyl]isoindoline-2-carboxylate 

with the compound of Preparation if . The product is purified by preparative HPLC (H20- 

TFA/acetonitrile; gradient elution). 

Step B: N-(4-benzyloxypheny1)-N-methyl-346-[(3R)-3-ntethyl-3,4-diltydro-lH- 

isoquinoline-2-carbonyl]isoindolin-5-yllindolizine-l-carboxamide hydrochloride 

15 The procedure is as 	in Step 	C of Preparation 7fa, replacing 	tert-butyl 	541-[(4- 

benzyloxypheny1)-methyl -carbamoyl] i ndol izin-3 -y11-6- [(3S)-3-(morpholinomethyl)-3 ,4-

dihydro-1H-isoquinoline-2-carbonyljisoindoline-2-carboxylate with the product from Step 

A. 

The following Examples are obtained using the compounds of the appropriate Preparations 

20 described above. When no specific procedure is detailed, the corresponding Example can 

be obtained by repeating the procedure described for analogues Examples (i.e. whose 

structure is close) detailed elsewhere in the specification, choosing the appropriate starting 

materials and using the basic knowledge of the man skilled in the art. 
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The product from Step B (167 mg) was stirred in a 4M HCI in dioxane (15 ml) solution for 

30 min at room temperature. After the completition of the reaction all the solvents were 

removed to afford the desired product. 

Preparation 7fb: Af-(4-Benzyloxyphenyl)-Ar-methyl-3-[6-[(3i?)-3-methyI-3,4-

dihydro-l//-isoquinoiine-2-carbonyl]isoindoIin-5-yI]indoIizine-l-carboxainide 

hydrochloride 

Step A: tert-Butyl 5-[l-[(4-benzyloxyphenyl)-methy}-carbamoyl]indoHzin-3-yl]-6-[(3R)-3-

methyl-3,4-dihydro-lH-isoquinoUne-2-carbonyl]isoindo}ine-2-carboxy1ate 

The procedure is as in Step B of Preparation 7fa, replacing /e/Y-Butyl 5-bromo-6-[(35)-3-

(morpholinomethyl)-3,4-dihydro-l//-isoquinoline-2-carbonyl]isoindoline-2-carboxyIate 

with the compound of Preparation If. The product is purified by preparative HPLC (H2O-

TFA/acetonitrile; gradient elution). 

Step B; N-(4-benzvbxvphenvl)-N-methvl-3-f6-f(3R}-3-methvl-3,4-dihydro-lH-

isoqiiinoline-2-carbonyl]isoindoIin-5-yl]indoHzine-l-carboxamide hydrochloride 

The procedure is as in Step C of Preparation 7fa, replacing fer/-butyl 5-[l-[(4-

benzyloxyphenyl)-methyl-carbamoyl]indolizin-3-yl]-6-[(3JS)-3-(morpholinomethyl)-3,4-

dihydro-1 //-isoquiiioline-2-carbonyl]isoindolinc-2-carboxy!ale with the product from Step 

A. 

The following Examples are obtained using the compounds of the appropriate Preparations 

described above. When no specific procedure is detailed, the corresponding Example can 

be obtained by repeating the procedure described for analogues Examples (i.e. whose 

structure is close) detailed elsewhere in the specification, choosing the appropriate starting 

materials and using the basic knowledge of the man skilled in the art. 
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Example 1: 	tert-Butyl 641-1(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8- 

tetrahydroindolizin-3-y1)-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinaline-2-carbony11-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is described in Step A of Preparation 6e. 

5 LC/MS (C451153N506) 760 [M+I-1]+; RT 1.25 (Method B) 

Example 2: 	N-(4-Hydroxypheny1)-N-methyl-3-17-1(19-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-1,2,3,4-tetrabydroisoquinolin-6-

yl}-5,6,7,8-tetrahydroindolizine-1-earboxamide dihydroehloride 

10 The procedure is described in Step B of Preparation 6e. 

LC/MS (C40H45N504) 660 [M+H]; RT 0.89 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C40H45N504 

[M+H]}  calculated: 660.3544 

15 [M+1-1]+  measured: 660.3522 

Example 3: 	342-(Benzenesulfony1)-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyl]-1,2,3,41-tetrahydroisoquinolin-6-yll-N-(4-

hydroxypheny1)-N-methyl-5,6,7,8-tetrahydroindolizine-1-earboxamide 

Step A: 4-{1V-methyl 3-12-(benzenesulfony1)-7-1(35)-3-(molpholin-4-ylmethyl)-1,2,3,4- 

20 tetrahydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinolin-6-y1]-5,6,7,8-

tetrahydroindolizine-1-amido}phenyl benzenesulfonate 

To a solution of the product of Preparation 6e (35 mg, 0.05 mmol) in diehloromethane (1 

mL) is added triethylamine (52 p,L, 0.375 mmol) and the mixture is cooled to 0 °C. 

Benzenesulfonyl chloride (17 !AL, 0.13 mmol) is added dropwise, and the resultant mixture 
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Example 1: te/*/-Butyl 6-{l-[(4-hydroxyphenyI)(methyl)carbamoyI]-5,6,7,8-

tetrahydroindolizin-3-yl}-7-[(35)-3-(morpholin-4-ylmethyI)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is described in Step A of Preparation 6e. 

LC/MS (C45H53N5O5) 760 [M+H]+; RT 1.25 (Method B) 

Example 2: /V-(4-Hydroxypheiiy])-Ar-methyl-3-{7-[(3lSr)-3-(morpholin-4-

ylmethyl)-l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-tetrahydroisoquinolin-6-

yI}-5,6,7,8-tetrahydroindoIizine-l-carboxamide dihydrochloride 

The procedure is described in Step B of Preparation 6e. 

LC/MS (C40H45N5O4) 660 [M+H]+; RT 0.89 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C40H45N5O4 

[M+H]+ calculated: 660.3544 

[M+H]+ measured: 660.3522 

Example 3: 3-[2-(BenzenesuIfonyl)-7-[(31S)-3-(morpholin-4-ylmethyI)~l,2,3?4~ 

tetrahydroisoquinoline-2-carbonyl]-l,2,3)4-tetrahydroisoquinolin-6-yl]-iV-(4-

hydroxyphenyI)-Ar-methyI-5,6,7,8-tetrahydroindolizine~l-carboxamide 

Step A: 4-{N-methyl 3-[2-(benzenesulfonyl)-7-[(3S)-3-(morpholin-4-ylmethyI)-l,2,3,4-

tetrahydroisoquinolin e-2-carhonylJ-1,2,3,4-tetrahydroisoquin olin-6-ylj-S, 6,7,8-

tetrahydroittdolizine-l-amidojphenyl benzenesulfonate 

To a solution of the product of Preparation 6e (35 mg, 0.05 mmol) in dichloromethane (1 

mL) is added triethylamine (52 pL, 0.375 mmol) and the mixture is cooled to 0 °C. 

Benzenesulfonyl chloride (17 pL, 0.13 mmol) is added dropwise, and the resultant mixture 
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is stirred at 0 °C for 1 h. The reaction is diluted with dichloromethane, washed with 1M 

aqueous sodium hydroxide solution, followed by brine, and dried over magnesium 

sulphate. 	The solvent is removed in vactro, and the crude product is purified on 

CombiFlash (4 g silica; dichloromethane to 5% Me0H/dichloromethane). 

5 LC/MS (C52H53N508S2) 798 [M-C6H5S02]-; RT 1.41 (Method B) 

Step B:  3-12-(Benzenesulfony1)-7-[(3S)-3-(mmpholin-4-yhnethyl)-1,2,3,4- 

tetrahydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinotin-6-yll-N-(4- 

hydroxypheny1)-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide 

The product from Step A is dissolved in methanol (2 mL), potassium hydroxide (10 eq) is 

i 0 added, and the resultant mixture is allowed to stir at ambient temperature for 7 h. 

Concentration in vactio, and purification on CombiFlash (4 g silica; dichloromethane to 

5% methanol/dichloromethane) affords the desired product as a solid. 

LC/MS (C46H49N506S) 800 [M-F1-1]+; RT 1.21 (Method B) 

High-resolution mass (ESI+): 

15 Empirical formula: C46H49N506S 

[M-F1-1]4-  calculated: 800.3476 

[M-FH]+  measured: 800.3485 

Example 4: 	N-(4-Hydroxypheny1)-N-methy1-3-(7-1(3S)-3-(marpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-2-phenylmethanesulfonyl- 

20 1,2,3,4-tetrahydroisoquinolin-6-yI}-5,6,7,8-tetrahydroindolizine-1-earbaxamide 

The procedure is as in the process of Example 3, replacing benzenesulfonyl chloride in 

Step A with phenylmethanesulfonyl chloride. 

LC/MS (C47E151N506S) 814 [M+1-1]+; RT 1.23 (Method B) 

High-resolution mass (ESI+): 

25 	Empirical formula: C47H51N506S 
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is stirred at 0 °C for 1 h. The reaction is diluted with dichloromethane, washed with 1M 

aqueous sodium hydroxide solution, followed by brine, and dried over magnesium 

sulphate. The solvent is removed in vacuo, and the crude product is purified on 

CombiFlash (4 g silica; dichloromethane to 5% MeOH/dichloromethane). 

5 LC/MS (C52H53Ns08S2) 798 [M-CfiH5S02]"; RT 1.41 (Method B) 

Step B: 3-[2-(Benzenesulfonyl)-7-f(3S)-3-(morphoIin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquin olin e-2-carbonylJ-J,2,3,4-tetrahydroisoquinolin-6-yl]-N-(4-

hydroxyphenyI)-N-methyl-5,6,7,8-tetrahydroindoHzine-l-carboxamide 

The product from Step A is dissolved in methanol (2 mL), potassium hydroxide (10 eq) is 

10 added, and the resultant mixture is allowed to stir at ambient temperature for 7 h. 

Concentration in vacuo, and purification on CombiFlash (4 g silica; dichloromethane to 

5% methanoi/dichloromethane) affords the desired product as a solid. 

LC/MS (C46H49N506S) 800 [M+Hf; RT 1.21 (Method B) 

High-resolution mass (ESI+): 

15 Empirical formula: O^H^NsOhS 

[M+H]+ calculated: 800.3476 

[M+Hf measured: 800.3485 

Example 4: jV-(4-HydroxyphenyI)-Ar-methyl-3-{7-[(35)-3-(morphoIin-4-

yImethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-phenyImethanesulfonyl-

20 l,2,3,4-tetrahydroisoquinoIin-6-yI}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as in the process of Example 3, replacing benzenesulfonyl chloride in 

Step A with phenylmethanesulfonyl chloride. 

LC/MS (C47H5iN506S) 814 [M+Hf; RT 1.23 (Method B) 

High-resolution mass (ESI+); 

25 Empirical formula: C47H51N5O6S 
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[M+H] calculated: 814.3633 

[M+H]+  measured: 814.3602 

Example 5: 	N-(4-Hydroxypheny1)-N-methy1-347-1(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrabydroisoquinoline-2-earbony11-2-(naphthalene-2-sulfony1)- 

5 1,2,3,4-tetrahydroisoquinolin-6-y1)-5,6,7,8-tetrahydroindolizine-1-carboxamide 

The procedure is as in the process of Example 3, replacing benzenesulfonyl chloride in 

Step A with naphthalene-2-sulfonyl chloride. 

LC/MS (C50H51N506S) 850 [M+H]+; RT 1.31 (Method B) 

High-resolution mass (ESI+): 

10 Empirical formula: C501-151-1\1506S 

[M+H]+  calculated: 850.3633 

[M+H] measured: 850.3624 

Example 6: 	tart-Butyl 541-[(4-hydroxyphenyl)(methyl)earbamoyli-5,6,7,8- 

tetrahydroindolizin-3-y1}-6-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

15 tetrahydroisoquinoline-2-earbony11-2,3-dihydro-1H-isoindole-2-earboxylate 

A solution of the product from Step A of Preparation 7aa (16 mg, 0.02 mmol) in ethanol 

(10 mL) is added to 10% Pd/C (catalytic amount) and the mixture is shaken under an 

atmosphere of hydrogen for ca 16 h. The mixture is filtered through celite, subsequently 

eluting with methanol, and removing the solvents under reduced pressure. 

20 LC/MS (C441-151N506) 746 [M+Ii]}; RT 1.25 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C44H51N506 

[M+1-1]+  calculated: 746.3912 
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[M+Hf calculated: 814.3633 

[M+Hf measured: 814.3602 

Example 5: Ar-(4-Hydroxyphenyl)-Ar-methyI-3-{7-[(35')-3-(morpholin-4-

ylmethyl)-l,2,3,4-tetrahydroisoquino]ine-2-carbonyl]-2-(iiaphthaIene-2-sulibnyl)-

ls2,3,4-tetrahydroisoquinoIin-6-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as in the process of Example 3, replacing benzenesulfonyl chloride in 

Step A with naphtha)ene-2-sulfonyl chloride. 

LC/MS (C50H51N5O6S) 850 [M+H]+; RT 1.31 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C50H51N5O6S 

[M+H]+ calculated: 850.3633 

[M+Hf measured: 850.3624 

Example 6: tert- Butyl 5-{l-[(4-hydroxyphenyI)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-6-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline^-carbonylJ^^-dihydro-ljfiT-isoindoIe^-carboxylate 

A solution of the product from Step A of Preparation 7aa (16 mg, 0,02 mmol) in ethanoi 

(10 mL) is added to 10% Pd/C (catalytic amount) and the mixture is shaken under an 

atmosphere of hydrogen for ca 16 h. The mixture is filtered through celite, subsequently 

eluting with methanol, and removing the solvents under reduced pressure. 

LC/MS (C44H51N5O6) 746 [M+Hf; RT 1.25 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C44H51N5O6 

[M+Hf calculated: 746.3912 
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[M+11]+  measured: 746.3909 

Example 7: 	N-(4-Hydroxypheny1)-N-inethyl-3-16-[(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindo1-5-y1}- 

5,6,7,8-tetrahydroindolizine-l-carboxamide; dihydrochloride salt 

5 Example 6 (45 mg, 0.05 mmol) was dissolved in a minimal amount of methanol and to this 

was added 4M solution of HC1 in 1,4-dioxane (1 mL), and the mixture was allowed to stir 

at ambient temperature for ca 1 hr. The reaction was then diluted with dry diethyl ether (ca 

5 mL) and the precipitate was collected by filtration and washed with a minimum of cold 

diethyl ether to afford the product. 

10 LC/MS (C391443N504) 646 [M+H]+; RT 0.89 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C391-143N504 

[M+H]+  calculated: 646.3388 

[M+H]+  measured: 646.3385 

15 Example 8: 	N-(4-11ydroxypheny1)-N-methyl-3-{6-[(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbony11-2-(2-phertylacety1)-2,3-dihydro- 

1H-isoindo1-5-y1}-5,6,7,8-tetrahydroindolizine-l-carboxamide; hydrochloride salt 

Step A: N-(4-Hydroxypheny1)-N-methyl-3-16-NS)-3-(inmpholin-4-ylmethy0-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyll-2-(2-phenylacetyl)-2,3-dihydro-M-isoindol-5-y1}- 

20 5,6,7,8-tetrahydrandolizine-i-carboxamide 

To a solution of product obtained from Preparation 7aa (50 mg, 0.07 mmol) in 

dichloromethane (2 mL) was added N,N-diisopropylethylamine (0.1 mmol) and the 

mixture was cooled to 0 °C. To the resultant solution was added dropwise 2-phenylacetyl 

chloride (0.102 mmol) and after 5 min the reaction was diluted with dichloromethane, and 
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[M+H]+ measured: 746.3909 

Example 7: /V-(4-Hydr<>\yphenyl)-A-inetliy 1-3-{6-[(3.V)-3-(morpho)i n-4-

yimetliyl)-1,2,3,4-tetrahydroisoqiiiiioIint'-2-carbonyJ|-2,3-dihydro-.l/7-isoindol-5-yl}-

5,6,7,8-tetrahydroindolizine-l-carboxamide; dihydrochloride salt 

Example 6 (45 mg, 0.05 mmol) was dissolved in a minimal amount of methanol and to this 

was added 4M solution of HCI in 1,4-dioxane (1 mL), and the mixture was allowed to stir 

at ambient temperature for ca 1 hr. The reaction was then diluted with dry diethyl ether (ca 

5 mL) and the precipitate was collected by filtration and washed with a minimum of cold 

diethyl ether to afford the product. 

LC/MS (C39H43N5O4) 646 [M+H]+; RT 0.89 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C39H43N5O4 

[M+H]+ calculated: 646.3388 

[M+H]+ measured: 646.3385 

Example 8: Ar-(4-Hydroxyphenyl)-A'-methyl-3-{6-[(35)-3-(morphoJin-4-

ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyI]-2-(2-phenylacetyl)-2,3-dihydro-

l/f-isoindoI-S-ylJ-S^^S-tetrahydroindoIizine-l-carboxamide; hydrochloride salt 

Step A: N-(4-Hvdroxvphenvl)-N-methvl-3-{6-[(3S)-3-(morpholin-4-vlmethyl)-l,2,3,4-

tetrahydroisoquinoIiiie-2-carbonyl]-2-(2-phenyiacetyl)-2,3-dihydro-lH-isoindoI-5-yi}-

5,6,7,8-tetrahydroindoIizine-l-carboxamide 

To a solution of product obtained from Preparation 7aa (50 mg, 0.07 mmol) in 

dichloromethane (2 mL) was added ;V, /V'-d i i so pro py lethy 1 a min e (0.1 mmol) and the 

mixture was cooled to 0 °C. To the resultant solution was added dropwise 2-phenylacetyl 

chloride (0.102 mmol) and after 5 min the reaction was diluted with dichloromethane, and 
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washed sequentially with aqueous 1M sodium hydroxide, and brine. The organic extract 

was dried over magnesium sulfate, filtered and concentrated in vacuo, adsorbed onto 

isolute, and purified by chromatography (CombiFlash Rf, 40 g RediSepTM silica cartridge) 

eluting in a gradient of iso-hexane to 25 % ethyl acetate. The residue was then dissolved in 

5 ethanol (5 mL) and to this was added 10% Pd/C (catalytic amount) and the mixture stirred 

under a hydrogen atmosphere for ca 16 h. The mixture was filtered through celite, 

subsequently eluting with methanol, and 	solvent was removed under reduced pressure. 

The residue was adsorbed onto isolute and purified by chromatography (CombiFlash Rf, 4 

g RediSepTM silica cartridge) eluting in a gradient of dichloromethane to 5 % methanol in 

10 dichloromethane to afford the desired product. 

LC/MS (C47H49N505) 764 [M+Hr; RT 1.18 (Method B) 

Step B: N-(4-Hydroxypheny1)-N-methyl-3-{6-1(35)-3-(mmpholin-4-ylmethyl)-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyll-2-(2-phenylacetyl)-2,3-dihydro-1H-isoindo1-5-y1}- 

5,6,7,8-tetrahydroindolizine-l-carboxamide; hydrochloride salt 

15 The product from Step A was dissolved in isopropyl alcohol (0.5 mL) and ethereal HCl 

(1M; 0.13 rnL) was added. 	The mixture was stirred for 30 min, then concentrated in 

vacuo. Trituration of the residue with ether afforded the desired product as a solid. 

LC/MS (C47H491\1505) 764 [M+11]+; RT 1.16 (Method B) 

High-resolution mass (ESI+): 

20 Empirical formula: C47H49N505 

[M+H]+  calculated: 764.3806 

[M+Hr measured: 764.3807 

Example 9: 	N-(4-Hydroxypheny1)-N-methyl-3-{6-[(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbony11-2-(3-phenylpropanoy1)-2,3- 

25 dihydro-lli-isoindo1-5-yI)-5,6,7,8-tetrahydroindolizine-1-carboxamide hydrochloride 
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washed sequentially with aqueous 1M sodium hydroxide, and brine. The organic extract 

was dried over magnesium sulfate, filtered and concentrated in vacuo, adsorbed onto 

isolute, and purified by chromatography (CombiFlash Rf, 40 g RediSep™ silica cartridge) 

eluting in a gradient of iso-hexane to 25 % ethyl acetate. The residue was then dissolved in 

ethanoi (5 mL) and to this was added 10% Pd/C (catalytic amount) and the mixture stirred 

under a hydrogen atmosphere for ca 16 h. The mixture was filtered through celite, 

subsequently eluting with methanol, and solvent was removed under reduced pressure. 

The residue was adsorbed onto isolute and purified by chromatography (CombiFlash Rf, 4 

g RediSep™ silica cartridge) eluting in a gradient of dichloromethane to 5 % methanol in 

dichloromethane to afford the desired product. 

LC/MS (C47H49N5O5) 764 [M+Hf; RT 1.18 (Method B) 

Step B: N-(4-Hydroxypheny!)-N-methyl-3-{6-[(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-2-(2-pheny1acetyl)»2,3-dihydro-lH-isoindol-5-yl}-

5,6,7,8-tetrahydroindoIizine-l-carboxamide; hydrochloride salt 

The product fiom Step A was dissolved in isopropyl alcohol (0.5 mL) and ethereal HCI 

(1M; 0.13 mL) was added. The mixture was stirred for 30 min, then concentrated in 

vacuo. Trituration of the residue with ether afforded the desired product as a solid. 

LC/MS (C47H49N5O5) 764 [M+Hf; RT 1.16 (Method B) 

High-resolution mass (EST+): 

Empirical formula: C^HL^NjOs 

[M+Hf calculated: 764.3806 

[M+Hf measured: 764.3807 

Example 9: iV-(4-Hydroxyphenyl)-7V-methyl-3-{6-[(3AS)-3-(morpholin-4-

ylmcthyI)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(3-pheiiyipropanoyl)-2,3-

dihydro-l/7-isoindoI-5-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide hydrochloride 
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The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 3-

phenylpropanoyl chloride. 

LC/MS (C48H51N505) 778 [M+H] ; RT 1.19 (Method B) 

High-resolution mass (ESI+): 

5 Empirical formula: C48H51N505  

[M+1-1]1.  calculated: 778.3963 

[M+14]+  measured: 778.3973 

Example 10: 	N-(4-Hydroxypheny1)-N-methy1-3-(6-[(3_R)-3-methyl-1,2,3,4- 

tetrahydroisoquinolinc-2-carbonyl]-2,3-dihydro-1H-isoindol-5-y1}-5,6,7,8- 

10 tetrahydroindolizine-1-carboxamide 

The procedure is as described in Example 7, replacing Example 6 with product from 

Preparation 7ab. 

LC/MS (C35H36N403) 561 [M+H]+; RT 1.04 

Example 11: 	N-(4-Hydroxyphenyl)-N-methy1-3-{6-[(3S)-3-(morpholin-4- 

15 ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyll-2-propanoy1-2,3-dihydro-1H-

isoindo1-5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide hydrochloride 

Step A: N-14-(Benzyloxy)phenyll-N-Inethyl-3-{64(3S)-3-(morpholin-4-yhnethyl)-1,2,3,4- 

tetrahydroisoquMoline-2-earbonyll-2-propanoy1-2,3-dihydro-111-isoindol-5-y1}-5,6,7,8- 

tetrahydroindolizine-1-carboxamide 

20 To a solution of the compound from Preparation 7aa (50 mg, 0.068 mmol) in 

dichloromethane (2 mL) is added DIPEA (17 uL, 0.10 mmol) and the mixture is cooled to 

0 °C. 	Propionyl chloride (9 uL, 0.10 mmol) is added dropwise, and after 30 min the 

mixture is diluted with dichloromethane, washed sequentially with 1M aqueous NaOH and 

brine, dried over magnesium sulphate, and concentrated in vacua. 	Purification by flash 
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The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 3-

phenylpropanoyl chloride. 

LC/MS (C48H51N5O5) 778 [M+Hf; RT 1.19 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H51N5O5 

[M+Hf calculated: 778.3963 

[M+Hf measured: 778.3973 

Example 10: 7V-(4-Hydro xyphenyl)-A'-mcthyl-3-{6-[(3/?)-3-niethyl-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyI]-2,3-dihydro-lflr-isoindol-5-yl}-5,6,7,8-

tetrahydroindolizine-l-carboxamide 

The procedure is as described in Example 7, replacing Example 6 with product from 

Preparation 7ab. 

LC/MS (C35H36N4O3) 561 [M+Hf; RT 1.04 

Example 11: Ar-(4-HydroxyphenyI)-Ar-methyl-3-{6-[(3JS)-3-(morpholin-4-

ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-propanoyl-2>3-dihydro-liir-

isoindol-5-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide hydrochloride 

Step A: N-[4-(Benzyloxy)phenyl]-N-methyl-3-{6~[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoqitinoline-2-carboiiyl]-2-propanoyl-2,3-dihydro-IH-i\oindol-5-yl}-5,6,7,8-

tetrahydroindolizine-l-carboxamide 

To a solution of the compound from Preparation 7aa (50 mg, 0.068 mmol) in 

dichloromethane (2 mL) is added DIPEA (17 uL, 0.10 mmol) and the mixture is cooled to 

0 °C. Propionyl chloride (9 uL, 0.10 mmol) is added dropwise, and after 30 min the 

mixture is diluted with dichloromethane, washed sequentially with 1M aqueous NaOH and 

brine, dried over magnesium sulphate, and concentrated in vacuo. Purification by flash 
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column chromatography (4 g silica; dichloromethane to 5% Me0H/dichloromethane) 

afforded the product as a glassy solid. 

LC/MS (C49H53N505) 792 [M+H]+; RT L30 (Method B) 

Step B: N-(4-Hydroxypheny1)-N-methy1-3-{6-1(3S)-3-0norpholin-4-ylinethyl)-1,2,3,4- 

5 tetrahydroisoquinoline-2-carbonyll-2-propanoy1-2,3-dihydro-1H-isoindol-5-y1}-5,6,7,8-

tetrahydroindolizine-1-carboxantide 

A solution of the product from Step A (18.7 mg, 0.024 mmol) in ethanol (5 mL) is added 

to 10% Pd/C (catalytic amount) and the mixture is shaken under an atmosphere of 

hydrogen for ca 16 h. 	The mixture is filtered through celite, subsequently eluting with 

10 methanol, and removing the solvents under reduced pressure. 	The crude product is 

purified 	by 	flash 	column 	chromatography 	(4 	g 	silica; 	dichloromethane 	to 	5% 

Me0H/dichloromethane) to afford the desired product as a glassy solid. 

LC/MS (C42H47N505) 702 [M+1-1]+; RT 1.08 (Method B) 

Step C: N-(4-Hydroxypheny1)-N-methy1-3-16-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

15 tetrahydroisoquinoline-2-carbonyll-2-propunoy12,3-dihydro-1H-isoindo1-5-y1}-5,6,7,8-

tetrahydroindolizine-1-carboxamide hydrochloride 

The product from Step B is dissolved in isopropyl alcohol (0.5 mL) and ethereal HCI (1M; 

0.13 mL) is added. 	The mixture is stirred for 30 min, then concentrated in vacua. 

Trituration of the residue with ether afforded the desired product as a solid. 

20 LC/MS (C42H47N505) 702 [M+H]+; RT 1.10 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H47N505 

FM+Hi+  calculated: 702.3650 

[m+Fi]+  measured: 702.3684 

WO 2015/011164 PCT/EP2014/065764 

-84-

column chromatography (4 g silica; dichloromethane to 5% MeOH/dichloromethane) 

afforded the product as a glassy solid. 

LC/MS (C49H53N5O5) 792 [M+Hf; RT 1.30 (Method B) 

Step B: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

5 tetrahydroisoquinoline-2-carbonylJ-2-propanoyl-2,3-dihydro-lH-isoindoI-5-yl}-5,6,7,8-

tetrahydroindolizine-l-carboxamide 

A solution of the product from Step A (18.7 mg, 0.024 mmol) in ethanoi (5 mL) is added 

to 10% Pd/C (catalytic amount) and the mixture is shaken under an atmosphere of 

hydrogen for ca 16 h. The mixture is filtered through celite, subsequently eluting with 

10 methanol, and removing the solvents under reduced pressure. The crude product is 

purified by flash column chromatography (4 g silica; dichloromethane to 5% 

MeOH/dichloromethane) to afford the desired product as a glassy solid. 

LC/MS (C42H47NSO5) 702 | M+H f ; RT 1.08 (Method B) 

Step C: N-(4-IIydroxyphenyl)-N-methyl-3-{6-[(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

15 tetrahydroisoquinoline-2-carbonyl]-2-propanoyl-2,3-dihydro-lH-isomdol-5-yl}-5,6,7,8-

tetrahydroindolizine-1-carboxamide hydrochloride 

The product from Step B is dissolved in isopropyl alcohol (0.5 mL) and ethereal HCI (1M; 

0.13 mL) is added. The mixture is stirred for 30 min, then concentrated in vacuo. 

Trituration of the residue with ether afforded the desired product as a solid. 

20 LC/MS (C42H47N5O5) 702 [M+H] h; RT 1.10 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H47N5O5 

[M+H]+ calculated: 702.3650 

[M+H]+ measured: 702.3684 
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Example 12: 	3-{2-11enzoy1-6-[(19-3-(morpholin-4-ylmethyl)-1,2,3,4- 

tetrahydroisoquinoline-2-earbony1]-2,3-dihydro-1H-isoindo1-5-y1}-N-(4-

hydroxypheny1)-N-methy1-5,6,7,8-tetrahydroindolizine-1-carboxamide hydrochloride 

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 

5 benzoyl chloride. 

LC/MS (C46H47N505) 750 [M+Fl]+; RT 1.17 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H47N505 

[M+H]+  calculated: 750.3650 

10 [M-1-1-1]+  measured: 750.3648 

Example 13: 	tent-Butyl 5-{1-[(4-hydroxyphenyl)(methyl)carbamoy1]-5,6,7,8- 

tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dihydro-1H-isoindole-2-carboxylate 

The procedure is described in Example 6, replacing the product obtained in Step A of 

15 Preparation 7aa with the product obtained in Step A of Preparation lab. 

LC/MS (C40H44N405) 661 [M+H]; RT 1.42 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C40H44N405  

[M+1-1]+  calculated: 661.3384 

20 [M-llI]+  measured: 661.3352 

Example 14: 	N-(4-Hydroxypheny1)-N-methy1-3-16-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbony1]-2-(2-phenylacety1)-2,3-dihydro-1H-isoindo1-5-yll- 

5,6,7,8-tetrahydroindolizine-1-carboxamide 
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Example 12: 3-{2-Benzoyl-6-[(3tS)-3-(morpholin-4-yImethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonylj-2,3-dihydro-lfl-isoindol-5-yI}-Ar-(4-

hydroxyphenyl)-/V-methyl-5,6,7,8-tetrahydroindolizme-l-carboxamide hydrochloride 

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 

benzoyl chloride. 

LC/MS (C46H47N5O5) 750 [M+Hf; RT 1.17 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H47N5O5 

[M+Hf calculated: 750.3650 

[M+Hf measured; 750.3648 

Example 13: tof-Butyl 5-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-6-[(37?)-3-methyl-l,2,3,4-tetrahydroisoquinoIine-2-

carbonyl]-2,3-dihydro-l//-isoindole-2-carboxylate 

The procedure is described in Example 6, replacing the product obtained in Step A of 

Preparation 7aa with the product obtained in Step A of Preparation 7ab. 

LC/MS (C40H44N4O5) 661 [M+Hf; RT 1.42 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C40H44N4O5 

[M+Hf calculated: 661.3384 

[M+Hf measured: 661.3352 

Example 14: 7V-(4-Hydroxyphenyl)-A'-methyl-3-{6-[(3JR)-3-methyl-l, 2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(2-phenyIacetyl)-2,3-dihydro-l//-isoindol-5-yl}-

5,6,7,8-ietrahydroindolizine-l-carboxainide 
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The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 7ab. 

LC/MS (C43H42N404) 679 [M+1-1]+; RT 1.31 (Method B) 

High-resolution mass (ESI+): 

5 Empirical formula: C43H42N404  

[M+H]+  calculated: 679.3279 

[M+I-1]+  measured: 679.3298 

Example 15: 	N-(41-Hydroxypheny1)-N-methyl-3-(6-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyll-2-(3-phenylpropanoy1)-2,3-dihydro-1H-lsoindol- 

10 5-yI}-5,6,7,8-tetrahydroindolizine-1-carboxamide 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2-

phenylacetyl chloride in Step A with 3-phenylpropanoyl chloride. 

LC/MS (C441-144N404) 693 [M+I-1]+; RT 2.57 (Method A) 

15 High-resolution mass (ESI+): 

Empirical formula: C44H44N404 

[M+I-1]+  calculated: 693.3435 

[M+1-1]+  measured: 693.3441 

Example 16: 	Phenyl 5-(1-[(4-hydroxyphenyl)(tnethyl)carbamoy11-5,6,7,8- 

20 tetrahydroindolizin-3-y1}-6-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyll-2,3-dihydro-lif-isoindole-2-carboxylate 

hydrochloride 
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The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 7ab. 

LC/MS (C43H42N4O4) 679 [M+Hf; RT 1.31 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H42N4O4 

[M+Hf calculated: 679.3279 

[M+Hf measured: 679.3298 

Example 15: /V-(4-Hydroxyphenyl)-A?-methyl-3-{6-[(3Jff)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(3-phenylpropanoyl)-2,3-dihydro-l//-isoindoI-

5-yI}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2-

phenylacetyl chloride in Step A with 3-phenylpropanoyl chloride. 

LC/MS (C44H44N404) 693 [M+Hf; RT 2.57 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C44H44N4O4 

[M+Hf calculated: 693.3435 

[M+Hf measured: 693.3441 

Example 16: Phenyl 5-{l-[(4-hydroxyphenyl)(methyl)carbamoyI]-5,6,7,8~ 

tetrahydroindoIizin-3-yl}-6-[(31S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoqumoline-2-carbonyl]-2,3-dihydro-li/-isoindole-2-carboxylate 

hydrochloride 
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The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with phenyl 

chloroformate. 

LC/MS (C46H47N506) 766 {M+Hr; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

5 Empirical formula: C46H47N506  

[M+1-1]+  calculated: 766.3599 

[M+H]}  measured: 766.3602 

Example 17: 	N-tert-Buty1-5- (1-[(4-hydroxyphenyl)(methyl)carbamoyli-5,6,7,8- 

tetrahydroindolizin-3-y11-6-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

10 tetrahydroisoquinoline-2-carbonyll-2,3-dihydro-1H-isoindole-2-carboxamide 

hydrochloride 

Step A: 5-(1-114-(Benzyloxy)phenyll(methyl)earbantoy1}-5,6,7,8-tetrahydroindolizin-3- 

y1)-N-tert-butyl-6-1(3S)-3-(morpholin-4-yintethy0-1,2,3,4-tetrahydroisoquinoline-2-

carbanyll-2,3-dihydro-lH-isoindole-2-earboxamide 

15 To a solution of the compound of Preparation 7aa (30 mg, 0.04 mmol) in dichloromethane 

(2 mL) is added DIPEA (10 uL, 0.06 mmol) and the mixture is cooled to 0 °C. tert-Butyl 

isocyanate (7 uL, 0.06 mmol) is added and the reaction is stirred for 10 min, then diluted 

with dichloromethane and washed sequentially with 1M aqueous NaOH and brine. 	The 

organic phase is dried over magnesium sulphate, filtered and concentrated in vacuo. The 

20 crude material is taken-up in dichloromethane, loaded onto isolute and purified on 

CombiFlash (4 g silica, dichloromethane to 5% methanol/ dichloromethane) to afford the 

desired product as a glassy solid that was used directly in the next step. 

Step B: N-tert-Buty1-5-{1-1(4-hydroxypheny0(ntethyOcarbantoy11-5,6,7,8- 

tetrahylraindolizin-311}-6-1(3S)-3-(nunpholin-4-ylmethy0-1,2,3,4- 

25 tetrahydroisoquinoline-2-earbony11-2,3-dihydro-1H-isaindole-2-earboxantide 
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The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with phenyl 

chloroformate. 

LC/MS (C46H47N506) 766 [M+Hf; RT 1,24 (Method B) 

High-resolution mass (ESI+): 

5 Empirical formula: C46H47N5O6 

[M+Hf calculated: 766.3599 

[M+Hf measured: 766.3602 

Example 17: Ar-ferf-Butyl-5-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindoIizin-3-yl}-6-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-

10 tetrahydroisoquinoline-2-carbonyI]-2,3-dihydro-l//-isoindoIe-2-carboxamide 

hydrochloride 

Step A: 5-(l-{[4-(Benzyloxy)phenyl](methyl)carbamoyi}-5,6,7,8-tetrahydroindolizin-3-

yl)-N-tert-biityl-6-[(3S)-3-(morpholin-4-yimethyl)-l,2,3,4-tetrahydroisoqiiinoline-2-

carbonyl)-2,3-dihydro-i H-isoiitdole-2-carboxamide 

15 To a solution of the compound of Preparation 7aa (30 mg, 0.04 mmol) in dichloromethane 

(2 mL) is added DIPEA (10 uL, 0.06 mmol) and the mixture is cooled to 0 °C. tert-Butyl 

isocyanate (7 uL, 0.06 mmol) is added and the reaction is stirred for 10 min, then diluted 

with dichloromethane and washed sequentially with 1M aqueous NaOH and brine. The 

organic phase is dried over magnesium sulphate, filtered and concentrated in vacuo. The 

20 crude material is taken-up in dichloromethane, loaded onto isolute and purified on 

CombiFlash (4 g silica, dichloromethane to 5% methanol/ dichloromethane) to afford the 

desired product as a glassy solid that was used directly in the next step. 

Step B: N-tert-Butyl-5-{l-[(4-hydroxyph enyf) (methyl) carbamoyl]-5,6,7,8-

tetrahydroindoIizin-3-yI}-6-[(3S)-3-(morphoIin-4-ylmethy!)-l, 2,3,4-

2 5 tetrahydroisoquinotin e-2-carbonyl]-2,3-diltydro-lH-isoindole-2-carboxamide 
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The product from Step A (25 mg) is dissolved in EtOH and to this is added 10% Pd/C 

(catalytic amount) and the mixture is allowed to stir under an atmosphere of hydrogen for 

ca 16 h. The reaction is filtered through celite, eluting with methanol and concentrated in 

WICZIO to afford the desired product. 

5 LC/MS (C44H52N605)  745 [M+1-1]±; RT 2.20 (Method A) 

Step C: N-tert-Buty1-5-{1-1(4-hydroxyphenyl)(methyl)carbamoyll-5,6,7,8- 

tetrahydroindolizin-3-yl}-6-1(3S)-3-(morpholin-4-ylinethyl)-1,2,3,4-

tetrahydroisoquitioline-2-carhonyll-2,3-diltydro-1H-isoindole-2-carboxamide 

hydrochloride 

10 To a solution of the product from Step B in isopropyl alcohol (0.5 mL) is added ethereal 

HC1 (1M; 0.17 mL, 0.17 mmol) and the mixture is stirred for 30 min. 	The solvent is 

removed in vacuo and trituration with ether affords the desired product as a solid. 

LC/MS (C441-152N605) 745 [M+H]+; RT 1.10 (Method B) 

High-resolution mass (ESI+): 

15 Empirical formula: C44H52N605  

[M+H]+  calculated: 745.4072 

[1V1+H]+  measured: 745.4081 

Example 18: 	3-12-(Ethanesulfony1)-6-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

tetrahydroisoquinoline-2-carbony11-2,3-dihydro-1H-isoindo1-5-y11-N-(4- 

20 hydroxyphenyI)-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide hydrochloride 

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 

ethanesulfonyl chloride. 

LC/MS (C411-47N506S)  738 [M+H]+; RT 1.07 (Method B) 

High-resolution mass (ESP): 

25 	Empirical formula: C411-147N506S 
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The product from Step A (25 mg) is dissolved in EtOH and to this is added 10% Pd/C 

(catalytic amount) and the mixture is allowed to stir under an atmosphere of hydrogen for 

ca 16 h, The reaction is filtered through celite, eluting with methanol and concentrated in 

vacuo to afford the desired product. 

LC/MS (C44H52N6O5) 745 [M+H]+; RT 2.20 (Method A) 

Step C: N-terf-Butyl-S-{l-l(4-hydroxyphenyI)(methyl)carbamoyIJ-5>6,7,8-

tetrahydroindolizin-3-yl}-6-[(3S)-3-(morpholin-4-ylmethyI)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-lH-isoindole-2-carboxamide 

hydrochloride 

To a solution of the product from Step B in isopropyl alcohol (0.5 mL) is added ethereal 

HCI (1M; 0.17 mL, 0.17 mmol) and the mixture is stirred for 30 min. The solvent is 

removed in vacuo and trituration with ether affords the desired product as a solid, 

LC/MS (C44H52N6O5) 745 [M+Hf; RT 1.10 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C44H52N605 

[M+Hf calculated: 745.4072 

[M+Hf measured: 745.4081 

Example 18: 3-[2-(Ethanesulfonyl)-6-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tctrahydroisoquinoline-2-carbonyl]-2,3-dihydro-l/r-isoindol-5-yl]-iV-(4-

hydroxyphenyl)-Af-methyI-5,6,7,8-tetrahydroindoIizine-l-carboxamide hydrochloride 

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 

ethanesulfonyl chloride. 

LC/MS (C4iH47N506S) 738 [M+Hf; RT 1.07 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H47N5O6S 
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[M+1-I]+  calculated: 738.3320 

[M4-1-1] ' measured: 738.3316 

Example 19: 	3-[2-(Benzenesulfony1)-6-1(3S)-3-(morpholin-4-ylmethy1)-1,2,3,4- 

tetrahydroisoquinoline-2-earbony11-2,3-dihydro-1H-isoindol-5-q-N-(4- 

5 hydroxypheny1)-N-methyl-5,6,7,8-tetrahydroindolizine-l-carboxamide hydrochloride 

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 

benzenesulfonyl chloride. 

LC/MS (C45H47N506S) 786 [M+H]+; RT 1.16 (Method B) 

High-resolution mass (ESI+): 

1 0 Empirical formula: C451-147N506S 

[M+1-1]+  calculated: 786.3320 

[M+Hf measured: 786.3339 

Example 20: 	3-12-Cyclopropanecarbony1-64(3R)-3-methy1-1,2,3,41- 

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindo1-5-y1)-N-(4- 

15 hydroxyphenyI)-N-methy1-5,6,7,8-tetrahydroindolizine-1-carboxamide 

The procedure is as described in Step A and Step B of Example 8, replacing the product 

from Preparation 7aa in Step A with the product from Preparation lab, and replacing 2-

phenylacetyl chloride in Step A with cyclopropanecarbonyl chloride. 

LC/MS (C39H40N404) 629.7 [M+E-1]+; RT 2.41 (Method A) 

20 High-resolution mass (ESI+): 

Empirical formula: C39H40N404 

[M+1-1]+  calculated: 629.3122 

WO 2015/011164 PCT/EP2014/065764 

-89-

[M+Hf calculated: 738.3320 

[M+Hf measured: 738.3316 

Example 19: 3-[2-(Benzenesulfonyl)-6-f(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoqiiinoline-2-carbonyl]-2,3-dihydro-l//-isoindol-5-yl]-7V-(4-

hydroxyphenyl)-Ar-methyl-5,6,7,8-tetrahydroindolizine-l-carboxamide hydrochloride 

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 

benzenesulfonyl chloride. 

LC/MS (C45H47N506S) 786 [M+II]1; RT 1.16 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C45H47N5O6S 

[M+Hf calculated: 786.3320 

[M+Hf measured: 786.3339 

Example 20: 3-{2-Cyclopropanecarbonyl-6-[(3if)-3-methyl-l,2,3,4-

tetrahydroisoqumoline-2-carbonyl]-2,3-dihydro-l/f-isoindoI-5-yl}-AL(4-

hydroxyphenyI)-Ar-methyl-5,6,7,8-tetrahydroindoIizine-l-carboxamide 

The procedure is as described in Step A and Step B of Example 8, replacing the product 

from Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2-

phenylacetyl chloride in Step A with cyclopropanecarbonyl chloride. 

LC/MS (C39H40N4O4) 629.7 [M+Hf; RT 2.41 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C39H40N4O4 

[M+Hf calculated: 629.3122 
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[M+1-I]+  measured: 629.3129 

Example 21: 	N-(4-Hydroxypheny1)-N-methyl-3-(64(3,9-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-2-(2-phenylethanesulfonyl)-2,3-

dihydro-1H-isoindo1-5-y11-5,6,7,8-tetrahydroindolizine-l-carboxamide hydrochloride 

5 The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 2-

phenylethane-l-sulfonyl chloride. 

LCIMS (C47H5IN506S) 814 [M+H]+; RT 1.21 (Method B) 

Example 22: 	N-(4-Hydroxypheny1)-N-methy1-3-16-[(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyll-2-(pyridine-3-sulfonyl)-2,3- 

io dihydro-1H-isoindo1-5-3/11-5,6,7,8-tetrahydroindolizine-1-carboxamide hydrochloride 

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 

pyridine-3-sulfonyl chloride. 

LC/MS (C44H46N606S) 787 [M+1-1]+; RT 1.09 {Method B) 

High-resolution mass (ESI+): 

15 Empirical formula: C441-146N606S 

[M+1-I]+  calculated: 787.3272 

[M+H]+  measured: 787.3243 

Example 23: 	3-12-(2-Benzylpropanoy1)-6-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-111-isoindol-5-yli-N-(4- 

20 hydroxyphenyI)-N-methyl-5,6,7,8-tetrahydroindolizine-l-carboxamide 
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[M+H]+ measured: 629.3129 

Example 21: 7V-(4-Hydroxyphenyl)-Af-inethyI-3-{6-[(3,S)-3-(morpholin-4-

ylinethyl)-l,2,3,4-tetrahydroisoquino!ine-2-carbonyI]-2-(2-phenylethanesulfonyl)-2,3-

dihydro-l/7-isoindoI-5-yl}-5,6,7,8-tetrahydroindoIizine-l-carboxamide hydrochloride 

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 2-

phenylethane-1 -sulfonyl chloride. 

LC/MS (C47H51N5O6S) 814 [M+Hf; RT 1.21 (Method B) 

Example 22: AL(4-Hydroxyphenyl)-Ar-methyl-3-{6-f(3iS)-3-(niorpholin-4-

ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(pyridine-3-sulfonyl)-2,3-

dihydro-l//-isoindol-5-yI}-5,6,7,8-tetrahydroindolizine-l-carboxamide hydrochloride 

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 

pyridine-3-sulfonyl chloride. 

LC/MS (C44H46N6O6S) 787 [M+Hf; RT 1.09 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: CMI-L^N^C^S 

[M+Hf calculated: 787.3272 

[M+Hf measured: 787.3243 

Example 23: 3-[2-{2-Benzylpropanoyl)-6-[(3^)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-l/jT-isoindol-5-yl]-7V-(4-

hydroxyphenyi)-,/V-methyI-5,6,7,8-tetrahydroindoliziiie-l-carboxamide 
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Step A: N[4-(henzyloxy)pheny11-342-(2-benzylpropanoy0-6-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyl)2,3-dihydro-1H-isoindo1-5-yli-N-methy1-5,6,7,8- 

tetrahydroindolizine-l-earboxamide 

To a solution of the product from Preparation lab (52 mg, 0.07 mmol) in tetrahydrofuran 

5 (3 mL) was added N,N-diisopropylethylamine (37 t.tL, 0.21 mmol) and HBTU (27 mg, 

0.07 mmol), followed by 2-methyl-3-phenylpropanoic acid (17 mg, 0.10 mmol). 	The 

reaction was stirred at ambient temperature for ca 16 h, then partitioned between ethyl 

acetate and water, dried over magnesium sulphate, and concentrated in vacua. Purification 

by flash column chromatography (silica; iso-hexane to ethyl acetate gradient) afforded the 

10 desired product. 

LC/MS (C52H52N404) 797 [M+1-1]+; RT 2.91 (Method A) 

Step B: 34242-Benzylpropanoy0-6-1(3R)-3-methyl-1,2,3,4-fetrahydroisoquinoline-2- 

carhonyli-2,3-dihydro4H-isoindol-5-yli f-N-(4-hydroxypheny1)-N-rnethyl-5,6,7,8-

tetrahydroindolizine-l-earboxamide 

15 The product from Step A was dissolved in ethanol (10 mL) and to this was added 10% 

Pd/C (catalytic amount) and the mixture was allowed to stir under an atmosphere of 

hydrogen for ca 16 h. The reaction was filtered through celite, eluting with methanol and 

concentrated in vacua. Purification by flash column chromatography (silica; iso-hexane to 

ethyl actetate gradient) afforded the desired product. 

20 LC/MS (C45H46N404) 707 [M+H]
+; RT 2.64 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C451446N404 

[M+1-1]+  calculated: 707.3592 

1M+1-11+  measured: 707.3600 
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Step A: N-[4-(benzyloxy)phenyIJ-3-[2-(2-benzylpropanoyl)-6-[(3R)-3-methyl-l,2f3,4-

tetrahydroisoquirio!ine-2-carhonyl/-2,3-dihydro-lH-isoindol-5-ylJ-I\T-methyt-5,6,7,8-

tetrahydromdolizine-1-carboxamide 

To a solution of the product from Preparation 7ab (52 mg, 0.07 mmol) in tetrahydrofuran 

5 (3 mL) was added /V,A-diisopropylcthylamine (37 JLIL, 0.21 mmol) and HBTU (27 mg, 

0.07 mmol), followed by 2-methyl-3-phenylpropanoic acid (17 mg, 0.10 mmol). The 

reaction was stirred at ambient temperature for ca 16 h, then partitioned between ethyl 

acetate and water, dried over magnesium sulphate, and concentrated in vacuo. Purification 

by flash column chromatography (silica; iso-hexane to ethyl acetate gradient) afforded the 

10 desired product. 

LC/MS (C52H52N404) 797 [M+Hf; RT 2.91 (Method A) 

Step B: 3-[2-(2-Benzylpropanoyl)-6-[(3R)-3-methyl-l,2,3,4-tetrahydroisoqitinoline-2-

carbonyl]-2,3-dihydro-lH-isoindol-5-yI]-N-(4-hydroxyphenyl)-N-methyl-5,6,7s8-

tetrahydroindoUzine-l-carboxamide 

15 The product from Step A was dissolved in ethanoi (10 mL) and to this was added 10% 

Pd/C (catalytic amount) and the mixture was allowed to stir under an atmosphere of 

hydrogen for ca 16 h. The reaction was filtered through celite, eluting with methanol and 

concentrated in vacuo. Purification by flash column chromatography (silica; iso-hexane to 

ethyl actetate gradient) afforded the desired product. 

20 LC/MS (C4SH46N4O4) 707 [M+Hf; RT 2.64 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C45H46N4O4 

[M+Hf calculated: 707.3592 

[M+Hf measured: 707.3600 
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Example 24: 	3-(242-[(4-Chlorophenyljmethylipropanay1}-6-1(3R)-3-methy1- 

1,2,3,4-tetrahydroisoquinoline-2-earbonyli-2,3-dihydro-1H-isoindol-5-y1)-N-(4-

hydroxypheny1)-N-methy1-5,6,7,8-tetrahydroindolizine-1-earboxamide 

To a solution of the product from Example 10 (20 mg, 0.03 mmol) in dichloromethane (3 

5 ml) was added TEA (13 ul, 0.09 mmol), HATU (12 mg, 0.03 mmol) and the 3-(4- 

chlorophenyl)-2-methylpropanoic acid 	(6 	rng, 	0.03 	mmol), and 	stirred at 	ambient 

temperature for ca 16 h. The reaction was diluted with dichloromethane and washed with 

water, dried over magnesium sulphate, filtered and concentrated in vacuo. 	The crude 

material was purified by column chromatography in a gradient of dichloromethane to 10% 

to methanol/dichloromethane. 

LC/MS (C45H45N404C1) 741 [M+H]+; RT 2.71 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C45H45N404C1 

[m+nr calculated: 741.3202 

15 [M+1-1] ' measured: 741.3246 

Example 25: 	N-(4-Hydroxypheny1)-N-methyl-3-16-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyl]-2-(24(4-methylphenyl)methylIpropanoy11-2,3-

dihydro-1H-isoindo1-5-y1}-5,6,7,8-tetrahydraindolizine-1-earboxamide 

The procedure is as described in Example 23, replacing 2-methyl-3-phenylpropanoic acid 

20 in Step A with 2-methyl-3-(4-methylphenyl)propanoic acid. 

LC/MS (C461-148N404) 721 [M+H]+; RT 2.70 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C46H48N404 

[M+H]+  calculated: 721.3748 

25 	[M+H] measured: 721.3740 
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Examnle 24: 3-(2-{2-[(4-ChIorophenyl)methyI]propanoyl}-6-[(3i?)-3-methyl-

l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-2,3-dihydro-l//-isoindol-5-yl)-Ar-(4-

hydroxyphenyl)-/V-methyl-5,6,7,8-tetrahydroindolizine-l-carboxamide 

To a solution of the product from Example 10 (20 mg, 0.03 mmol) in dichloromethane (3 

ml) was added TEA (13 ul, 0.09 mmol), HATU (12 mg, 0.03 mmol) and the 3-(4-

ch!orophenyl)-2-methylpropanoic acid (6 mg, 0.03 mmol), and stirred at ambient 

temperature for ca 16 h. The reaction was diluted with dichloromethane and washed with 

water, dried over magnesium sulphate, filtered and concentrated in vacuo. The crude 

material was purified by column chromatography in a gradient of dichloromethane to 10% 

methano 1/dichloromethane. 

LC/MS (C45H45N4O4CI) 741 [M+Hf; RT 2.71 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C45H45N4O4CI 

[M+Hf calculated: 741.3202 

[M+Hf measured: 741.3246 

Example 25: 7V-(4-Hydroxyphenyl)-A'-methyl-3-{6-[(3Jff)-3-methyl-l,2,3>4-

tetrahydroisoquinoline-2-carbonyl]-2-{2-[(4-methyIphenyl)methyl]propanoyl}-2,3-

dihydro-l//-isoindol-5-yl}-5,6,7,8-tetrahydroindoIizine-l-carboxamide 

The procedure is as described in Example 23, replacing 2-methyl-3-phenylpropanoic acid 

in Step A with 2-methyl-3-(4-methylphenyl)propanoic acid. 

LC/MS (C46H48N4O4) 721 [M+Hf; RT 2.70 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C46H48N4O4 

[M+Hf calculated: 721.3748 

[M+Hf measured: 721.3740 
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Example 26: 	N-(4-Hydroxypheny1)-N-methy1-3-(6-[(3R)-3-methyl-1,2,34- 

tetrahydroisoquinoline-2-carbonyl]-2-{2-14-(trifluoromethoxy)phenyllacetyl}-2,3-

dihydro-1H-isoindol-5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide 

The procedure is as described in Example 23, replacing 2-methyl-3-phenylpropanoic acid 

5 in Step A with 2-[4-(trifluoromethoxy)phenyl]acetic acid. 

LC/MS (C44H41-1\1405F3) 763 [M+1-13+; RT 2.70 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C44H4114405F3  

[M+H]+  calculated; 763.3102 

10 [M+H]+  measured: 763.3102 

Example 27: 	N-(4-Hydroxypheny1)-N-methyl-3-(7-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-y1)-5,6,7,8-

tetrahydroindolizine-1-carboxamide; trifluoroacetic acid salt 

Step A: tent-Butyl 641-[(4-hydroxyphenyl)(methyl)carbamoy11-5,6,7,8- 

15 tetrahydroindolizin-3-)71}-7-1(3R)-3-inellty1-1,Z3,4-tetrahydroisoquinoline-2-carbonyll- 

1,2,3,4-tetrahydraisoquinolitte-2-carboxylate 

The product from Preparation 6ab (95 mg, 0.12 mmol) is dissolved in ethanol (5 mL) and 

to this is added 10% Pd/C (catalytic amount) and the mixture is allowed to stir under an 

atmosphere of hydrogen for ea 6 h. 	The reaction is filtered through celite, eluting with 

20 methanol and concentrated in vamp to afford the desired product. 

LC/MS (C41n46N405) 675 [M+H]}; RT 1.43 (Method B) 

Step B: N-(4-Hydroxypheny1)-N-nzethyl-3-17-1(3R)-3-methyl-1,2,3,4- 

tetrahydrolsoquittoline-2-earbony11-1,2,3,4-tetrahydroisoquittolin-6-y1}-5,6,7,8-

tetrahydroindolizine-1-earboxamide; trifluoroacetic acid salt 
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Example 26: Ar-(4-Hydroxyphenyl)-7V-methyl-3-{6-[(3/f)-3-methyl-l,2,3,4-

tetrahydroisoquinolinc-2-carbonyl]-2-{2-[4-(trifhioromcthoxy)phenyl]acetyl}-2,3-

dihydro-l//-isoindoI-5-yI}-5,6,7,8-tetrahydroindoIizine-l-carboxamide 

The procedure is as described in Example 23, replacing 2-methyl-3-phenylpropanoic acid 

in Step A with 2-[4-(trifluoromethoxy)phenyl]acetic acid. 

LC/MS (C44H4iN405F3) 763 [M+H]+; RT 2.70 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C44H4iN405F3 

[M+Hf calculated: 763.3102 

[M+Hf measured: 763.3102 

Example 27: 7V-(4-HydroxyphenyI)-A'-methyl-3-{7-[(3/?)-3-methyl-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-l-carboxamide; trifluoroacetic acid salt 

Step A; tert-Butyl 6-{l-f(4-hydroxyphenyl)(methyl)carbamoyl]-5,6, 7,8-

tetrahydroindolizin-3-yl}-7-[(3R)-3-methyI-l,2,3,4-tetrahydroisoquiiw{ine-2-carbonyl]-

l,2,3,4-tetrahydroisoquino!ine-2-carboxylate 

The product from Preparation 6ab (95 mg, 0.12 mmol) is dissolved in ethanoi (5 mL) and 

to this is added 10% Pd/C (catalytic amount) and the mixture is allowed to stir under an 

atmosphere of hydrogen for ca 6 h. The reaction is filtered through celite, eluting with 

methanol and concentrated in vacuo to afford the desired product. 

LC/MS (C4,H46N405) 675 [M+Hf; RT 1.43 (Method B) 

Step B: N-(4-Hydroxyphenyl)-N-methyl-3-{7"l(3R)-3-methy(-l,2,3,4-

tetrahydroisoquinotine-2-carbonylJ-l,.2,3,4~tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-l-carboxamide; trifluoroacetic acid salt 
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The product from Step A is dissolved in diehloromethane (2 mL) and trifluoroacetic acid 

(0.1 mL) is added. 	After stirring at for ca. 16 h at ambient temperature the reaction is 

concentrated in vacuo and azeotroped with toluene (x3) to afford the desired product as the 

trifluoroacetic acid salt. 

5 LC/MS (C36H38N403) 575 [M+FI]+; RT 1.00 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C36H38N403  

[M+H]}  calculated: 575.3017 

[M+H]+  measured: 575.2998 

10 Example 28: 	N-(4-Hydroxypheny1)-N-methy1-3-16-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbony11-2-(pyridin-2-ylmethyl)-2,3-dihydro4H-isoindol- 

5-y1)-5,6,7,8-tetrahydroindolizine-l-earboxamide 

The procedure is as described in Step B of Example 29, replacing the compound from Step 

A with Example 10, and replacing cyclohexylacetaldehyde with pyridine-2-carbaldehyde. 

15 LC/MS (C4IF4IN503) 652 [M+H]"; RT 1.06 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C.411-1.41N503  

[M+Hr calculated: 652.3282 

[M+H]+  measured: 652.3269 

20 Example 29: 	342-(2-Cyelohexylethyl)-6-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbony1]-2,3-dihydro-1H-isoindol-5-yli-N-(4-

hydroxypheny1)-N-methy1-5,6,7,8-tetrahydroindolizine-1-carboxamide 
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The product from Step A is dissolved in dichloromethane (2 mL) and trifluoroacetic acid 

(0.1 mL) is added. After stirring at for ca. 16 h at ambient temperature the reaction is 

concentrated in vacuo and azeotroped with toluene (x3) to afford the desired product as the 

trifluoroacetic acid salt. 

LC/MS (C36H38N403) 575 [M+H]+; RT 1.00 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C^EbgN^ 

[M+H]+calculated: 575.3017 

[M+Hf measured: 575.2998 

Example 28: Ar-(4-Hydroxyphenyl)-Ar-methyI-3-{6-[(3i?)-3-methyl-l, 2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(pyridin-2-ylmethyI)-2,3-dihydro-liyr-isoindol-

5-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as described in Step B of Example 29, replacing the compound from Step 

A with Example 10, and replacing cyclohexylacetaldehyde with pyridine-2-carbaldehyde. 

LC/MS (C41H41N5O3) 652 [M+Hf; RT 1.06 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H41N5O3 

[M+Hf calculated: 652.3282 

[M+Hf measured: 652.3269 

Example 29: 3-[2-(2-CycIohexyIethyl)-6-[(37f)-3-methyl-l,2,3,4-

tetrahydroisoquinoIiiie-2-carbonyI]-2,3-dihydro-l//-isoindol-5-yl]-7V-(4-

hydroxyphenyl)-jV-methyl-5,6,7,8-tetrahydroindoIizine-l-carboxamide 
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Step A: N-14-(Benzyloxy)phenyli-N-Inethyl-3-16-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyl]2,3-dihydro-Hbisoindol-5-y0-5,6,7,8-

tetrahydroindolizine-1-carboxamide 

To a solution of the compound of Step A of Preparation lab (150 mg, 0.20 mmol) in 

5 dichloromethane (5 mL) is added trifluoroacetic acid (0.5 mL) and the reaction is stirred 

for ea 16 h. 	The mixture is diluted with dichloromethane, washed with 1N aqueous 

sodium hydroxide, dried (magnesium sulphate) and condensed under reduced pressure. 

Purification 	on 	CombiFlash 	(4 	g 	silica, 	dichloromethane 	to 	10% 

methanol/dichloromethane) afforded the desired product as a gum. 

10 LC/MS (C421-142N403) 651 [M+H]#; RT 1.2 (Method B) 

Step B: N-14-(Benzyloxy)pheny11-342-(2-cyclohexylethy0-64(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbony1.1-2,3-dihydro-IH-lsoindol-5-yll-N-methyl-5,6,7,8-

tetrahydroindolizine-l-earboxornhle 

To a stirring solution of the product from Step A (57.5 mg, 0.088 mmol) in THE (2 mL) is 

15 added 	cyclohexylacetaldehyde 	(13.4 	mg, 	0.11 	mmol) 	followed 	by 	sodium 

triacetoxyborohydride (22.5 mg, 0.106 mmol) and the reaction was stirred for ca 16 h. The 

mixture is concentrated under reduced pressure, and purified on CombiFlash (4 g silica, 

dichloromethane to 3% methanol/dichloromethane) to afford the desired product as a gum. 

LC/MS (C50H56N403) 761 [M+Hr; RT 1.37 (Method B) 

20 Step C: 342-(2-Cyclohexylethy0-6-1(3R)-3-methy1-1,2,3,4-tetrahydrolsoquinoline-2- 

carbonylp2,3-tlihydro-1H-isoindo1-5-y1J-N-(4-hydroxypheny1)-N-methyl-5,6,7,8-

tetrahydroindolizine-1-earhavamide 

To a solution of the product from Step B (13 mg, 0.019 mmol) in dichloromethane (2 mL), 

cooled to 0 °C, is added boron trichloride (2M solution in dichloromethane; 0.1 mL, 0.2 

25 mmol). 	After 5 h the reaction is quenched by addition of methanol, and concentrated in 

vacua. Purification by preparative HPLC afforded the desired product. 

LC/MS (C43H50N403) 671 [M+Hf; RT 1.16 (Method B) 

High-resolution mass (ESI+): 
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Step A: N-[4-(Benzyloxy)phenyl]-N-methyl-3-{6-[(3R)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonylJ-2,3-dihydro-lH-isoindol-5-yI}-5,6,7,8-

tetrahydroindolizine-l-carboxamide 

To a solution of the compound of Step A of Preparation 7ab (150 mg, 0.20 mmol) in 

5 dichloromethane (5 mL) is added trifluoroacetic acid (0.5 mL) and the reaction is stirred 

for ca 16 h. The mixture is diluted with dichloromethane, washed with IN aqueous 

sodium hydroxide, dried (magnesium sulphate) and condensed under reduced pressure. 

Purification on CombiFlash (4 g silica, dichloromethane to 10% 

methanol/dichloromethane) afforded the desired product as a gum, 

10 LC/MS (C42H42N4O3) 651 [M+Hf; RT 1.2 (Method B) 

Step B: N-[4-(Be.iizy1oxy)pheiiylJ-'3-j2-(2-cyclohexylethyl)-6-l(3R)-3-mcthyI-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-2,3-dihydro-lH-isoindo1-5-yl]-N-methyl-5,6,7,8-

tetrahydroindolizme-l-carboxamide 

To a stirring solution of the product from Step A (57.5 mg, 0.088 mmol) in THF (2 mL) is 

15 added cyclohexylacetaldehyde (13.4 mg, 0.11 mmol) followed by sodium 

triacetoxyborohydride (22.5 mg, 0.106 mmol) and the reaction was stirred for ca 16 h. The 

mixture is concentrated under reduced pressure, and purified on CombiFlash (4 g silica, 

dichloromethane to 3% methanol/dichloromethane) to afford the desired product as a gum. 

LC/MS (C50H56N4O3) 761 [M+Hf; RT 1.37 (Method B) 

20 Step C: 3-[2-(2-Cyclohexylethyl)-6-[(3R)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dihydro-lH-isoindol-5-yl]-N-(4-hydroxyphenyl)-N-methyl-5,6,7,8-

tetrahydroindolizine-l-carboxamide 

To a solution of the product from Step B (13 mg, 0.019 mmol) in dichloromethane (2 mL), 

cooled to 0 °C, is added boron trichloride (2M solution in dichloromethane; 0.1 mL, 0.2 

25 mmol). After 5 h the reaction is quenched by addition of methanol, and concentrated in 

vacuo. Purification by preparative HPLC afforded the desired product. 

LC/MS (C43H50N4O3) 671 [M+Hf; RT 1.16 (Method B) 

High-resolution mass (ESJ+): 
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Empirical formula: C43H50N403  

[M+H]f  calculated: 671.3956 

[M+H]" measured: 671.3955 

Example 30: 	N-(4-Hydroxypheny1)-N-methyl-3-{6-1(3R)-3-methyl-1,2,3,4- 

5 tetrahydroisoquinoline-2-earbanyll-2-(3-phertylpropyl)-2,3-dihydro-1H-isoindol-5-

y1)-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as described in Step B of Example 29, replacing the compound from Step 

A with Example 10, and replacing cyclohexylacetaldehyde with 3-phenylpropanal. 

LC/MS (C44H46N403) 679 [M+Hr; RT 1.16 (Method B) 

10 High-resolution mass (ESI+): 

Empirical formula: G44H46N403  

[M+14]±  calculated: 679.3643 

[M+1-1]+  measured: 679.3612 

Example 31: 	N-(4-Hydroxypheny1)-N-methy1-3-(64(3R)-3-methyl-1,2,3,4- 

15 tetrahydrolsoquinoline-2-earbonyl]-2-12-12-(pyrazin-2-y1)-1,3-thiazol-4-yliacety1}-2,3-

dihydro-1H-isoindo1-5-y1}-5,6,7,8-tetrahydroindolizine-1-earboxamide 

Step A: N-14-(benzyloxy)phenyll-N-methyl-3-16-1-(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyll-2-12-12-(pyrazM-2-y1)-1,3-thiazol-4-yliacetyl}-2,3-

dihydro-1H-isoMdol-5-A-5,6,7,8-tetrahydroindolizine-1-carboxamide 

20 To a solution of the product from Preparation 7ab (50 mg, 0.07 mmol) in dichloromethane 

(3 ml) was added triethylamine (29.2 uL, 0.21 mmol) and HATU (27 mg, 0.07 mmol), 

followed by 2[2-(pyrazin-2-y1)-1,3-thiazol-4-yliacetic acid (14.46 mg, 0.07 mmol), and 

the mixture was stirred at ambient temperature for ca 16 It The reaction was diluted with 

dichloromethane and washed with water. The organic phase was dried over magnesium 
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Empirical formula: C43H50N4O3 

[M+Hf calculated: 671.3956 

[M+H]+measured: 671.3955 

Example 30: Ar-(4-Hydroxyphenyl)~Ar-methyl-3-{6-[(3Jff)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(3-phenylpropyI)-2,3-dihydro-l//-isoindoI-5-

yI}-5,6,7,8-tetrahydroindoIizine-l-carboxamide 

The procedure is as described in Step B of Example 29, replacing the compound from Step 

A with Example 10, and replacing cyclohexylacetaldehyde with 3-phenylpropanal. 

LC/MS (C44H46N4O3) 679 | M+Hf: RT 1.16 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C44H46N4O3 

[M+Hf calculated: 679.3643 

[M+Hf measured: 679.3612 

Example 31: Ar-(4-HydroxyphenyI)-/V-methyl-3-{6-[(3Jff)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyI]-2-{2-[2-(pyrazin-2-yI)-l,3-thiazol-4-yl]acetyl}-2,3-

dihydro-l/7-isoindof-5-yl}-5,6,7,8-tetrahydroindoIizine-l-carboxamide 

Step A: N-[4-(benzv1oxv)phenvll-N-methvl-3-{6-[(3R)-3-methvl-L2.3J-

tetrahydroisoquino!ine-2-carbonyl]-2-{2-[2-(pyrazin-2-yl)-l,3-thiazol~4-yl]acetyl}-2,3-

dihydro-lH-isoindol-5-yl}-5,6,7,8-/etrahydroindolizhie-l-carboxamide 

To a solution of the product from Preparation 7ab (50 mg, 0.07 mmol) in dichloromethane 

(3 ml) was added triethylamine (29.2 pL, 0.21 mmol) and HATU (27 mg, 0.07 mmol), 

followed by 2-[2-(pyrazin-2-yl)-l,3-thiazol-4-yl]acetic acid (14.46 mg, 0.07 mmol), and 

the mixture was stirred at ambient temperature for ca 16 h. The reaction was diluted with 

dichloromethane and washed with water. The organic phase was dried over magnesium 
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sulphate, filtered and concentrated in yam°. Purification by flash column chromatography 

(silica; dichloromethane to 5% methanol in dichloromethane gradient) afforded the desired 

product. 

LC/MS (C51H47N704S)  854 [M+H]+; RT 2.77 (Method A) 

5 Step B: N-(4-Hydroxypheny1)-N-methyl-3-{6-1(3R)-3-methy1-1,2,3,4- 

tetrahydroisoquinotine-2-carbonyl]-2-{2-12-(pyrazin-2-y0-1,3-thiazol-4-yliacety0-2,3- 

dihydro-1H-isoindol-5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide 

A solution of the product from Step A (1 eq, 46 mg) in dichloromethane (5 ml) was cooled 

to 0 °C and to this was added was added boron trichloride (1M in dichloromethane, 100 

10 AL). The reaction was allowed to warm to ambient temperature for ca 16 h, and was then 

quenched with methanol and partitioned between dichloromethane and water. The organic 

extract 	was 	dried 	over magnesium 	sulphate, 	filtered 	and 	concentrated 	in 	vacua. 

Purification by flash column chromatography (silica; dichloromethane to 10% methanol in 

dichloromethane gradient) afforded the desired product. 

1 s LC/MS (C44R41N704S) 764 [M+-1]+; RT 2.44 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C44H41N704S 

[MA-l]+  calculated: 764.3014 

[M+1-1]+  measured: 764.2994 

20 Example 32: 	342-(3-Cyclohexylpropanoy1)-6-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyll-2,3-dihydro-1H-isoindo1-5-yll-N-(4-

hydroxypheny1)-N-methy1-5,6,7,8-tetrahydroindolizine-1-earboxamide 

Step A: N-H-(Benzyloxy)pheny11-342-(3-cyclohexylpropanoy0-6-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbony1]-2,3-dihydro-111-isoindol-5-yli-N-niethyl-5,6,7,8- 

25 tetrahydroindolizine-l-carboxandde 
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sulphate, filtered and concentrated in vacuo. Purification by flash column chromatography 

(silica; dichloromethane to 5% methanol in dichloromethane gradient) afforded the desired 

product. 

LC/MS (C51H47N7O4S) 854 [M+Hf; RT 2.77 (Method A) 

5 Step B: N-(4-HydroxyphenyI)-N-methyl-3-{6-[(3R)-3-methyl-l,2,3,4-

tetrahydroisoquino!ine-2-carbonyl]"2-{2-[2-(pyrazin-2-yl)-l,3-thiazol-4-y1]acetyl}-2,3-

dihydro-lH-isoin dol-S-yf}-5,6,7,8-tetrahydroin dofizine-1 -carboxantide 

A solution of the product from Step A (1 eq, 46 mg) in dichloromethane (5 ml) was cooled 

to 0 °C and to this was added was added boron trichloride (1M in dichloromethane, 100 

10 jiL). The reaction was allowed to warm to ambient temperature for ca 16 h, and was then 

quenched with methanol and partitioned between dichloromethane and water. The organic 

extract was dried over magnesium sulphate, filtered and concentrated in vacuo. 

Purification by flash column chromatography (silica; dichloromethane to 10% methanol in 

dichloromethane gradient) afforded the desired product. 

15 LC/MS (C44H4iN704S) 764 [M+ITf; RT 2.44 (Method A) 

High-resohition mass (ESI+): 

Empirical formula: C44H4iN7C>4S 

[M+Hf calculated: 764.3014 

[M+Hf measured: 764.2994 

20 Example 32: 3-[2-(3-CyclohexylpropanoyI)-6-[(3ff)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-l//-isoindoI-5-yl]-Ar-(4-

hydroxyphenyl)-7V-methyl-5,6,7,8-tetrahydroindoIizine-l-carboxaniide 

25 

Step A: N~[4-(Ben?.yloxy)pItenyl]-3-[2-(3-cyclohexylpropanoyl)-6-l(3R)-3-niethyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-lH-isoindol-5-yl]-N-methyl-5,6,7,8-

tetraltydroindolizine-1-carboxamide 
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To a solution of the compound from Preparation 7ab (52 mg, 0.066 mmol) in THE (3 mL) 

are added DIPEA (37 l_tL, 0.21 mmol) and HBTU (27 mg, 0.07 mmol) followed by 3-

cyclohexylpropionic acid (18 uL, 0.10 mmol) and the mixture is stirred at ambient 

temperature for ca 16 h. 

5 The reaction is partitioned between water and ethyl acetate, separated, and the organic 

phase is dried (magnesium sulphate) and concentrated in vacua. Purification by flash 

column chromatography on silica gel, eluting with a gradient of iso-hexane to ethyl acetate 

afforded the product as a gum. 

LC/MS (C511-156N404) 789 [M+H]+; RT 3.00 (Method A) 

10 Step B: 3-12-(3-Cyclohexylpropanoy9-64(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline- 

2-cathony11-2,3-dihydro-11.1-isoindol-5-A-N-(4-hydroxypheny1)-N-methyl-5,6,7,8-

tetrahydroindolizine-1-carhoxamide 

A solution of the product from Step A (50 mg, 0.06 mmol) in ethanol (10 mL) is added to 

Pd/C (catalytic), and the mixture is shaken under an atmosphere of hydrogen for ca 16 h. 

15 The mixture is filtered through celite, eluting with methanol, and then concentrated in 

vacua. 	The crude material is purified by flash column chromatography on silica, eluting 

with a gradient of dichloromethane to 5% methanol/dichloromethane to afford the product 

as a solid. 

LC/MS (C44H50N404) 699 [M+H]+; RT 2.76 (Method A) 

20 High-resolution mass (ESI+): 

Empirical formula: C441-150N404 

[M+H]}  calculated: 699.3905 

EM+Hi+  measured: 699.3926 

Example 33: 	3-12-Benzyl-6-f(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2- 

25 earbonyll-2,3-dihydro-1H-isoindo1-5-y1}-N-(41-hydroxyphenyl)-N-methyl-5,6,7,8- 

tetrahydroindolizine-1-earboxamide 
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To a solution of the compound from Preparation 7ab (52 mg, 0.066 mmol) in THF (3 mL) 

are added D1PEA (37 pL, 0.21 mmol) and FIBTU (27 mg, 0.07 mmol) followed by 3-

cyclohexylpropionic acid (18 LIL, 0.10 mmol) and the mixture is stirred at ambient 

temperature for ca 16 h. 

The reaction is partitioned between water and ethyl acetate, separated, and the organic 

phase is dried (magnesium sulphate) and concentrated in vacuo. Purification by flash 

column chromatography on silica gel, eluting with a gradient of iso-hexane to ethyl acetate 

afforded the product as a gum. 

LC/MS (C5IH56N404) 789 [M+Hf; RT 3.00 (Method A) 

Step B: 3-[2~(3-Cyc/ohexytpropanoyl)-6-[(3R)-3-methyl-I,2,3,4-tetrahydroisoqi(inoline-

2-carbonyl]-2>3-dihydro-lH-isomdol-5-yl]-N-(4-hydroxyphenyl)-N-methyl-5,6,7,8-

tetrahydroindolizine-l-carboxamide 

A solution of the product from Step A (50 mg, 0.06 mmol) in ethanoi (10 mL) is added to 

Pd/C (catalytic), and the mixture is shaken under an atmosphere of hydrogen for ca 16 h. 

The mixture is filtered through celite, eluting with methanol, and then concentrated in 

vacuo. The crude material is purified by flash column chromatography on silica, eluting 

with a gradient of dichloromethane to 5% methanol/dichloromethane to afford the product 

as a solid. 

LC/MS (C44H50N4O4) 699 [M+Hf; RT 2.76 (Method A) 

High-resolution mass (ESI+): 

Empirical Formula: C44H5oN4C>4 

[M+Hf calculated: 699.3905 

[M+Hf measured: 699.3926 

Example 33: 3-{2-Benzyf-6-[(3/f)-3-methyl-l,2,3,4-tetrahydroisoquiiioline-2-

carbonyl]-2,3-dihydro-l//-isoindol-5-yl}-Ar-(4-hydroxyphenyl)-Ar-methyl-5,6,7,8-

tefrahydroindolizine-l-carboxamide 
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The procedure is as described in Step B of Example 29, replacing the compound from Step 

A with the compound from Example 10, and replacing cyclohexylacetaldehyde with 

benzaldehyde. 

LC/MS (C42H42N403) 651 [114+1-1]1; RT 1.11 (Method B) 

5 High-resolution mass (ESI+): 

Empirical formula: C42H42N403 

[M+H]+  calculated: 651.3330 

[M+Hf measured: 651.3300 

Example 34: 	N-(4-11-yelroxypheny1)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4- 

10 tetrahydroisoquinoline-2-earbonyl]-2-propanoy1-1,2,3,4-tetrahydroisoquinolin-6-y11- 

5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 6ab, and replacing 2-

phenylacetyl chloride in Step A with propanoyl chloride. 

15 LC/MS (C39H42N404) 631 [M+11]+; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C39H42N404  

[M+H]+  calculated: 631.3279 

[M+H]+  measured: 631.3252 

20 Example 35: 	3-{2-Benzoy1-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2- 

earbony1]-1,2,3,4-tetrahydroisoquinolin-6-y1}-N-(4-hydroxypheny1)-N-methyl-5,6,7,8-

tetrahydroindolizine-l-earboxamide 
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The procedure is as described in Step B of Example 29, replacing the compound from Step 

A with the compound from Example 10, and replacing cyclohexylacetaldehyde with 

benzaldehyde. 

LC/MS (C42H42N4O3) 651 [M+H]4; RT 1.11 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H42N4O3 

[M+Hj+calculated: 651.3330 

[M+H]+ measured: 651.3300 

Example 34: yV-(4-Hydroxyplienyl)-Ar-nictliyI-3-{7-|(3/f)-3-niethyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyI]-2-propanoyl-l,2,3,4-tetrahydroisoquinolin-6-yl}-

5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 6ab, and replacing 2-

phenylacetyl chloride in Step A with propanoyl chloride. 

LC/MS (C39H42N404) 631 [M+Hf ; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C39H42N404 

[M+H]+calculated: 631.3279 

[M+H]+ measured: 631.3252 

Example 35: 3-{2-Benzoyl-7-[(3^)-3-methyl-l,2,3,4-tetrahydroisoquiiioline-2-

carbonylj-l,2,3,4-tetrahydroisoqulnolin-6-yl}-Ar-(4-hydroxyphenyl)-Ar-methyl-5,6,7,8-

tetrahydroindolizine-l-carboxamide 
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The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 6ab, and replacing 2-

phenylacetyl chloride in Step A with benzoyl chloride. 

LC/MS (C431-142N404) 679 [M+H]+; RT 1.31 (Method B) 

5 High-resolution mass (ESI+): 

Empirical formula: C431-142N404 

[M+H]+  calculated: 679.3279 

[M+H]+  measured: 679.3331 

Example 36: 	N-(4-Hydroxypheny1)-N-methy1-3-{7-1(3R)-3-methyl-1,2,3,4- 

10 tetrahydroisoquinoline-2-earbony11-2-(2-phenylacety1)-1,2,3,41-tetrahydroisoquinolin- 

6-y1}-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 6ab. 

LC/MS (C44H44N404) 693 [M+1-1]+; RT 1.32 (Method B) 

15 High-resolution mass (ESI+): 

Empirical formula: C441144N404 

[M+I-1]+  calculated: 693.3435 

[M+H]+  measured: 693.3447 

Example 37: 	N-(4-Hydroxypheny1)-N-methyl-3-17-R3R)-3-methy1-1,2,3,4- 

20 tetrahydroisoquinoline-2-earbony11-2-(3-phenylproparioy0-1,2,3,4-

tetrahydrolsoquinolin-6-y1}-5,6,7,8-tetrahydroindolizine-1-earboxamide 
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The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 6ab, and replacing 2-

phenylacetyl chloride in Step A with benzoyl chloride. 

LC/MS (C43H42N4O4) 679 [M+Hf; RT 1.31 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H42N4O4 

[M+H]+ calculated: 679.3279 

[M+Hf measured: 679.3331 

Example 36: Aff-(4-Hydroxyphenyl)-A'-methyl-3-{7-[(3if)-3-methyl-l,2,3,4-

tetrahydroisoqiiinoline-2-carbonyI]-2-(2-phenylacetyl)-l,2.,3,4-tetrahydroisoqiiiiioIin-

6-yl}-5,6,7,8-teirahydroindolizine-l-carboxamide 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 6ab. 

LC/MS (C44H44N404) 693 [M+H]+; RT 1.32 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C44H44N4O4 

[M+Hf calculated: 693.3435 

[M+I-lf measured: 693.3447 

Example 37: /V-(4-Hydroxyphenyl)-/V-methyl-3-{7-[(3/?)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(3-phenylpropanoyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 
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The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 6ab, and replacing 

phenylacetyl chloride in Step A with 3-phenylpropanoyl chloride. 

2- 

LC/MS (C4.5}146N404)  707 [M+I-I]+; RT 1.36 (Method B) 

5 High-resolution mass (ESI-F): 

Empirical formula: C45H46N404 

[M+H]+  calculated: 707.3592 

[M+H]+  measured: 707.3557 

Example 38: 	N-(4-Hydroxypheny1)-N-methy1-3-{6-f(35)-3-(morpholin-4- 

10 ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-2-phenylmethanesulfonyl-2,3-

dihydro-IH-isoindol-5-y1}-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as described in Step A of Example 8, replacing 2-phenylacetyl chloride in 

Step A with phenylmethanesulfonyl chloride. 

LC/MS (C46H49N506S) 800 [M+1-1]+; RT 1.15 (Method B) 

15 High-resolution mass (ESI+): 

Empirical formula: C46H49N506S 

[M+H]+  calculated: 800.3476 

1_11/1+1Ij+  measured: 800.3487 

Example 39: 	342-(Senzenesulfony1)-74(3R)-3-methyl-1,2,3,4- 

20 tetrahydroisoquinoline-2-carbony11-1,2,3,4-tetrahydroisoquinolin-6-y11-N-(4-

hydroxyphenyl)-N-methyl-5,6,7,8-tetrahydroindolizine-1-earboxamide 
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The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 6ab, and replacing 2-

phenylacetyl chloride in Step A with 3-phenylpropanoyl chloride. 

LC/MS (C45H46N4O4) 707 [MU-lf; RT 1.36 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C45H46N4O4 

[M+Hf calculated: 707.3592 

[M+Hf measured: 707.3557 

Example 38: Ar-(4-Hydroxyphciiyl)-A7-methyl-3-{6-[(35)-3-(morj)ho]m-4-

ylmethyl)-l,2,3)4-tetrahydroisoqulnoIine-2-carbonyl]-2-phenylmethanesulfonyl-2,3-

dihydro-l/7-isoindoI-5-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as described in Step A of Example 8, replacing 2-phenylacetyl chloride in 

Step A with phenylmethanesulfonyl chloride. 

LC/MS (C46H49N506S) 800 [M+Hf; RT 1.15 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H49N5O6S 

[M+Hf calculated: 800.3476 

[M+Hf measured: 800.3487 

Example 39: 3-[2-(Ben/.enesulfonyl)-7-|(3/f)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinolin-6-yl]-7V-(4-

hydroxyphenyl)-7V-methyI-5,6,7,8-tetrahydroindoIizine-l-carboxamide 
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The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa with the product from Preparation 6ab, and replacing 2-phenylacetyl 

chloride in Step A with benzenesulfonyl chloride. 

LC/MS (C421-142N405S) 715 [114+H]+; RT 1.37 (Method B) 

5 High-resolution mass (ESI+): 

Empirical formula: C42H42N405S 

[M+I-1]±  calculated: 715.2949 

[M+I-I]+  measured: 715.2937 

Example 40: 	N-(4-Hydroxypheny1)-N-methyl-3-{7-[(3R)-3-methy1-1,2,3,4- 

10 tetrahydroisoquinoline-2-earbony]1-2-phenylmethatiesulfony1-1,2,3,4-

tetrahydroisoquinolin-6-y1)-5,6,7,8-tetrahydroindolizine-l-earboxamide 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa with the product from Preparation 6ab, and replacing 2-phenylacetyl 

chloride in Step A with phenylmethanesulfonyl chloride. 

15 LC/MS (C43H44N405S) 729 [M+LI]+; RT 1.37 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H44N405S 

[M+Hr calculated: 729.3105 

[M+I-1]÷  measured: 729.3135 

20 Example 41: 	N-(4-Hydroxypheny1)-N-methyl-3-{7-[(3R)-3-methy1-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyl]-2-(naphthalene-2-sulfonyl)-1,2,3,4-

tetrahydroisoquinolin-6-y1}-5,6,7,8-tetrahydroindolizine-1-earboxamide 
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The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa with the product from Preparation 6ab, and replacing 2-phenylacetyl 

chloride in Step A with benzenesulfonyl chloride. 

LC/MS (C42H42N4O5S) 715 [M+Hf; RT 1.37 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H42N4O5S 

[M+Hf calculated: 715.2949 

[M+Iif measured: 715.2937 

Example 40: Ar-(4-iIydroxyphenyl)-/V-methyl-3-{7-[(3/?)-3-mcthyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyI]-2-phenyImethanesuIfonyl-l,2,3,4-

tetrahydroisoquinoIin-6-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa with the product from Preparation 6ab, and replacing 2-phenylacetyl 

chloride in Step A with phenylmethanesulfonyl chloride. 

LC/MS (C43H44N405S) 729 [M+Hf; RT 1.37 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: GBHMTS^OSS 

[M+Hf calculated: 729.3105 

[M+Hf measured: 729.3135 

Example 41: 7V-(4-Hydroxypheiiyl)-jV-methyI-3-{7-[(3if)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyI]-2-(naphthaIene-2-suIfonyl)-l,2,3s4-

tetrahydroisoqumolin-6-yI}-5,6,7,8-tetrahydroindolizine-l-carboxamide 
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The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa with the product from Preparation Gab, and replacing 2-phenylacetyl 

chloride in Step A with naphthalene-2-sulfonyl chloride. 

LC/MS (C46H44N405S) 765 [M+Hr; RT 1.44 (Method B) 

5 High-resahttion mass (ESI-9: 

Empirical formula: C461-14.4N405S 

[M+H] calculated: 765.3105 

[M+H]+  measured: 765.3140 

Example 42: 	N-(4-Hydroxypheny1)-N-methy1-3-16-[(3S)-3-(marpholin-4- 

10 ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbany11-242-(pyridin-3-yl)acetyl]-2,3-

dihydro-lH-isoindol-5-y1}-5,6,7,8-tetrahydroindalizine-1-earboxamide 

Step A: N14-(benzyloxy)phenyli-N-Inethyl-3-16-[(3S)-3-(motpholin-4-ylmethy0-1,2,3,4- 

tetrahydroisoquinoline-2-earbony11-242-(pyridin-3-yl)aeety11-2,3-dihydro-1H-isoindol-5-

y0-5,6,7,8-tetrahydroMdolizine-l-earboxamide 

15 To a solution of the product from Preparation 7aa (40 mg, 0.05 mmol) in DMF (2 mL) was 

added triethylamine (28 uL, 0.2 mmol), and HBTU (19 mg, 0.05 mmol) followed by 2- 

(pyridin-3-yl)acetic acid hydrochloride (9.4 mg, 0.05 mmol), and the mixture was stirred at 

ambient temperature for 1 h. The reaction was concentrated in vacuo and directly used in 

the next step. 

20 LC/MS (C53H54N605) no ionisation; RT 1.20 (Method B) 

Step B: N-(4-Hydroxypheny1)-N-methy1-3-{6-[(3S)-3-(morpholin-4-yhnethyl)-1,2,3,4- 

tetrahydroisoquinoline-2-earbany11-242-(pyridin-3-yl)aeetyli-2,3-dihydro-11/-

isoindo1-5-y1}-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The product from Step A (25 mg, 0.03 mmol) was dissolved in dichloromethane (2 mL) 

25 and cooled to 0 °C. To this was added boron trichloride (1M; 0.15 mL, 0.15 mmol) and the 
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The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa with the product from Preparation 6ab, and replacing 2-phenylacetyl 

chloride in Step A with naphthalene-2-sulfonyl chloride. 

LC/MS (C46H44N405S) 765 [M+Hf; RT 1.44 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H44N4O5S 

[M+Hf calculated: 765.3105 

[M+Hf measured: 765.3140 

Example 42: 7V-(4-HydroxyphenyI)-ALmethyl-3-{6-[(3tS)-3-(inorphoIin-4-

ylmethyl)-l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-2-[2-(pyridin-3-yI)acetyI]-2,3-

dihydro-liy-isoindol-5-yI}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

Step A: N-[4-(benzyloxy)pheuyI]-N-mcthyl-3-{6-[(3S)-3-(morpholin-4-ylmethyl)-J,2,3,4-

tetrahy(hoisoquinoIine-2-carbonyl]-2-[2-(pyridin-3-yl)acetyl]-2,3-dihydro-lH-isoindoI-5-

yl}-5,6,7,H-tetrahydroindolizine-l-carhoxamide 

To a solution of the product from Preparation 7aa (40 mg, 0.05 mmol) in DMF (2 mL) was 

added triethylamine (28 |LIL, 0.2 mmol), and HBTU (19 mg, 0.05 mmol) followed by 2-

(pyridin-3-yl)acetic acid hydrochloride (9.4 mg, 0.05 mmol), and the mixture was stirred at 

ambient temperature for 1 h. The reaction was concentrated in vacuo and directly used in 

the next step. 

LC/MS (C53H54N6O5) no ionisation; RT 1.20 (Method B) 

Step B: Ar-(4-Hydroxyphenyl)~Ar~methyI-3-{6-[(31S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-[2-(pyridin-3-yl)acetyi]-2,3-dihydro-l//-

isoindoI-5-yl}-5,6,7,8-tetrahydroindoIizine-l-carboxamide 

The product from Step A (25 mg, 0.03 mmol) was dissolved in dichloromethane (2 mL) 

and cooled to 0 °C. To this was added boron trichloride (1M; 0.15 mL, 0.15 mmol) and the 
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mixture was stirred at ambient temperature for 2 h. The reaction was poured onto ice/water 

and extracted with dichloromethane. The organic extract was washed with brine, dried over 

magnesium sulfate, filtered and concentrated in vacuo. Purification by flash column 

chromatography (4 g silica; dichloromethane to 5% methanol/ dichloromethane) afforded 

5 the desired product. 

LC/MS (C46H45N605)  765 [M+H]+; RT 0.95 (Method B) 

High-resohttion mass (ESI+): 

Empirical formula: C46H48N605  

[M+21-1]2±  calculated: 383.1916 

10 [M+2h-l]Z+  measured: 383.1952 

Example 43: 	tent-Butyl 5-(11(4-hydroxyphenyl)(phenypearbamoyl]-5,6,7,8- 

tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbonyl]-2,3-dihydro-1H-isoindole-2-earboxylate 

The procedure is described in Steps A and B of Example 44. 

15 LC/MS (C45H46N405) 723 [M+1-1]+; RT 1.47 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C451-146N405 

[M+H]+  calculated: 723.3541 

[M+H]' measured: 723.3546 

20 Example 44: 	N-(4-Hydroxypheny1)-3-(6-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbony11-2,3-dihydro-1H-isoindol-5-y1}-N-phenyl-5,6,7,8-

tetrahydroindolizine-1-earboxamide 
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mixture was stiiTed at ambient temperature for 2 h. The reaction was poured onto ice/water 

and extracted with dichloromethane. The organic extract was washed with brine, dried over 

magnesium sulfate, filtered and concentrated in vacuo. Purification by flash column 

chromatography (4 g silica; dichloromethane to 5% methanol/ dichloromethane) afforded 

the desired product. 

LC/MS (C46H48N605) 765 [M+Hf; RT 0.95 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C^IL^NfiO.s 

[M+2H]2+ calculated: 383.1916 

[M+2H]2+ measured: 383.1952 

Example 43: /ert-Butyl 5-{l-[(4-hydroxyphenyI)(phenyl)carbamoyl]-5,6,7,8-

tetrahydroindo!izin-3-yl}-6-[(3if)-3-methyI-l,2,3,4-tetrahydroisoquinoline-2-

carbonyI]-2,3-dihydro-l//-isoindole-2-carboxylate 

The procedure is described in Steps A and B of Example 44. 

LC/MS (C45H46N4O5) 723 [M+Hf; RT 1.47 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C45H46N4O5 

[M+Hf calculated: 723.3541 

[M+Hf measured: 723.3546 

Example 44: /V-(4-IIydroxyphenyl)-3-{6-1(3/f )-3-methyI-1,2,3,4-

tetrahydroisoquinoIine-2-carbonyI]-2,3-dihydro-lJ/-isoindol-5-yl}-iV-phenyI-5,6,7,8-

tetrahydroindolizine-l-carboxamide 
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Step A: tent-Butyl 5-0-{f4-(benzytoxy)phenylkphenylkarbamoy0-5,6,7,8- 

tetrahydroindolizin-3-y0-61(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-earbonylj- 

2,3-dihydro-1H-lsoludole-2-earboxylate 

A mix of THE (20 mL) and water (8 mL) is degassed by multiple evacuation / nitrogen 

5 purge cycles and bubbling nitrogen through. 4 mL of this mixture is added via syringe to 

a mixture of the boronic ester from Preparation 4f (117 mg, 0.28 mmol), the bromide from 

Preparation 1f (169 mg, 0.36 mmol) and cesium carbonate (182 mg, 0.56 mmol). Nitrogen 

is 	bubbled 	through 	the 	mix 	for 	another 	3 	mins. 	Bis(di-tert-buty1(4- 

dimethylaminophenyl)phosphine)dichloropalladium(H) (10 mg, 5 mole%) is added and the 

10 reaction is immediately heated at 95 °C under microwave irradiation for 30 mins. 

The reaction mixture is diluted with ethyl acetate (30 mL) and washed 

sequentially with water (2 x 30 mL) and saturated NaC1 (aq) (1 x 50 mL), dried over 

magnesium sulphate, filtered and evaporated. 	The crude material is purified by flash 

chromatography (Combiflash, 12g silica, eluting with gradient 0 to 100% ethyl acetate in 

15 hexane) to afford the product as an oil. 

LC/MS (C521-152N405) 813 [M+H]}; RT 1.66 (Method B) 

Step B: tert-Butyl 541-1(4-hydroxypheny0(phenyikarbamoy11-5,6,7,8- 

tetraltydroindolizin-3-y1}-64(3R)-3-inethyl-1,2,3,4-tetrahydroisoquinoline-2-earbony11- 

2,3-dihydro-1H-isaindole-2-earboxylate 

20 A solution of the product from Step A (94 mg, 0.12 mmol) in ethanol (5 mL) is 

hydrogenated over 10% Pd/C catalyst under an atmosphere of hydrogen for ca 16 h. The 

mixture was filtered through celite, eluting with ethanol, and concentrated in vacua. 

Purification by flash chromatography on silica gel (CombiFlash Rf, 4g Si02 silica column) 

eluting with 0 to 100% ethyl acetate in hexane afforded the product as a solid. 

25 LC/MS (C45H46N405)  723 [M+Hr; RT 1.47 (Method B) 

Step C: N-(4-Hydroxypheny0-3-164(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2- 

carbonyll-2,3-dihydro-1H-isoindo1-5-y1)-N-pheny1-5,6,7,8-tetrahydroindolizine-1-

earboxamide 

WO 2015/011164 PCT/EP2014/065764 

-105 -

Step A; tert-Butyl S-(l-{[4-(benzyloxy)phenylJ(pfienyl)carbamoyl}~5,6,7,8-

tetrahydroindoIizin-3-yl)-6-[(3R)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-carbonyt]-

2,3-dihydro-lH-isoindoIe-2-carboxylate 

A mix of THF (20 mL) and water (8 mL) is degassed by multiple evacuation / nitrogen 

5 purge cycles and bubbling nitrogen through. 4 mL of this mixture is added via syringe to 

a mixture of the boronic ester from Preparation 4f (117 mg, 0.28 mmol), the bromide from 

Preparation If (169 mg, 0.36 mmol) and cesium carbonate (182 mg, 0.56 mmol). Nitrogen 

is bubbled through the mix for another 3 mins. Bis(di-/erf-butyl(4-

dimethylaminophenyl)phosphine)dichloropalladium(II) (10 mg, 5 mole%) is added and the 

10 reaction is immediately heated at 95 °C under microwave irradiation for 30 mins. 

The reaction mixture is diluted with ethyl acetate (30 mL) and washed 

sequentially with water (2 x 30 mL) and saturated NaCl (aq) (1 x 50 mL), dried over 

magnesium sulphate, filtered and evaporated. The crude material is purified by flash 

chromatography (Combiflash, 12g silica, eluting with gradient 0 to 100% ethyl acetate in 

15 hexane) to afford the product as an oil. 

LC/MS (C52H52N4O5) 813 [M+Hf; RT 1.66 (Method B) 

Step B: tert-Butyl 5-{l-[(4-!tydroxyphenyl)(pheityl)carbamoylJ-S,6,7,8-

tetraltydroindolizin-3-yl}-6-f(3R)-3-met!iyl-l,2,3,4~tetraliydroisoquinolme-2-carbonylJ-

2,3-dihydro-lH-isoindole-2-carboxylate 

20 A solution of the product from Step A (94 mg, 0.12 mmol) in ethanoi (5 mL) is 

hydrogenated over 10% Pd/C catalyst under an atmosphere of hydrogen for ca 16 h. The 

mixture was filtered through celite, eluting with ethanoi, and concentrated in vacuo. 

Purification by flash chromatography on silica gel (CombiFlash Rf, 4g Si02 silica column) 

eluting with 0 to 100% ethyl acetate in hexane afforded the product as a solid. 

25 LC/MS (C45H46N4O5) 723 [M+Hf; RT 1.47 (Method B) 

Step C: N-(4-Hydroxyphettyf)-3-{6-[(3R)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dUtydro-lH-isomdo}-5-yl}-N-plienyl-5,6,7,8-tetraiiydroindolizine-l-

carboxamide 



WO 2015/011164 
	

PCT/EP2014/065764 

- 106 - 

To a solution of the product from Step B (40 mg, 0.055 mmol) in anhydrous 

dichloromethane (4 mL) under nitrogen is added trifluoroacetic acid (180 uL, 2.33 mmol) 

and the reaction is stirred for ca 16 h. 	The mixture is diluted with dichloromethane (25 

mL) and washed sequentially with 1M NaOH (aq) solution (20 mL) and saturated NaC1 

5 (aq) solution (20 mL). 	The organic phase is dried over sodium sulphate, filtered and 

evaporated. 	The crude material is purified by flash chromatography on silica gel 

(CombiFlash Rf, 4g, SilaSep column) eluting with 0 to 15% Methanol in dichloromethane 

to afford a glassy solid. Trituration with diethyl ether and evaporation afforded the desired 

product as a solid. 

10 LC/MS (C40H381\1403) 623 [M+11]+; RT 1.08 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C401-138N403  

[M+H] ' calculated: 623.3017 

[M+H]}  measured: 623.3028 

15 Example 45: 	Phenyl 5-(1-1(4-hydroxyphenyl)(methyl)earbamoy1]-5,6,7,8- 

tetrahydroindolizin-3-A-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbony1]-2,3-dihydro-1H-isoindole-2-earboxylate 

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa 

with the product from Preparation lab, and replacing 2-phenylacetyl chloride with phenyl 

20 ehloroformate. 

LC/MS (C42H40N405) 681 EM+Hji-; RT 1.36 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H40N405  

[M+H]+  calculated: 681.3071 

25 [M-F-H]+  measured: 681.3057 
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To a solution of the product from Step B (40 mg, 0.055 mmol) in anhydrous 

dichloromethane (4 mL) under nitrogen is added trifluoroacetic acid (180 uL, 2.33 mmol) 

and the reaction is stirred for ca 16 h. The mixture is diluted with dichloromethane (25 

mL) and washed sequentially with 1M NaOH (aq) solution (20 mL) and saturated NaCl 

5 (aq) solution (20 mL). The organic phase is dried over sodium sulphate, filtered and 

evaporated. The crude material is purified by flash chromatography on silica gel 

(CombiFlash Rf, 4g, SilaSep column) eluting with 0 to 15% Methanol in dichloromethane 

to afford a glassy solid. Trituration with diethyl ether and evaporation afforded the desired 

product as a solid. 

10 LC/MS (C40H38N4O3) 623 [M+Hf; RT 1.08 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C40H38N4O3 

[M+Hf calculated: 623.3017 

[M+Hf measured: 623.3028 

15 Example 45: Phenyl 5-{l-[(4-hydroxyphenyl)(methyI)carbamoylJ-5,6,7,8-

tetrahydroindolizin-3-yl}-6-[(37?)-3-methyl-l,2,3>4-tetrahydroisoquinoliiie-2-

carbonyI]-2,3-dihydro-l//-isoindole-2-carboxylate 

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa 

with the product from Preparation 7ab, and replacing 2-phenylacetyl chloride with phenyl 

20 chloroformate. 

LC/MS (C42H4oN405) 681 [M+Hf; RT 1.36 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C12U10R1O5 

[M+Hf calculated: 681.3071 

25 [M+Hf measured: 681.3057 
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Example 46: 	Phenyl 6-{1-[(4-hydroxyphenyl)(methyDcarbamoyl]-5,6,7,8- 

tetrahydroindolizin-3-y1}-7-1(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbonyll-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa 

5 with the product from Preparation 6ab, and replacing 2-phenylacetyl chloride with phenyl 

chloroformate. 

LC/MS (C43H42N405) 695 [M+H]+; RT 1.41 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H42N405 

10 [M+1-1]-' calculated: 695.3228 

[m+m+ measured: 695.3193 

Example 47: 	tert-Butyl 6-11-[(4-hydroxyphenyl)(rnethyl)earbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

15 Step A: tert-Butyl 6-(144-(benzyloxy)phenyiRmethy0earbamoyll-5,6,7,8- 

tetrahydroindolizin-3-y0-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyli- 

1,2,3,4-tetrahydrolsoquinoline-2-earboxylate 

The procedure is described in Step A of Preparation 6ab. 

LC/MS (C48H52N405) 765 [M+H]+; RT 1.62 (Method B) 

20 Step B: tert-Butyl 6-{14(4-hydroxyphenyl)(ntethylkarbamoyli-5,6,7,8- 

tetrahydroindolizin-3-y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-earbonyli- 

1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

A solution of the product from Step A (50 mg, 0.07 mmol) in ethanol (5 mL) is added to 

Pd/C (catalytic), and the mixture is shaken under an atmosphere of hydrogen for ca 16 h. 
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Examplc 46: Phenyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-7-[(3Jff)-3-raethyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxyIate 

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa 

with the product from Preparation 6ab, and replacing 2-phenylacetyl chloride with phenyl 

chloro formate. 

LC/MS (C43H42N4O5) 695 [M+Hf; RT 1.41 (Method B) 

High-resolution mass (ES1+): 

Empirical formula: C43H42N4O5 

[M+Hf calculated: 695.3228 

[M+Hf measured: 695.3193 

Example 47: tert- Butyl 6-{l-[(4-hydroxyphenyl)(methyI)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yI}-7-[{3/?)-3-niethyl-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3)4-tetrahydroisoquinoline-2-carboxylate 

Step At tert-Butyl 6-(l-{[4-(benzyloxy)phenyl](methyl)carbamoyl}-5,6,7,8-

tetrahydroindolizin-3-yl)-7-[(3R)-3-methyl-l,2,3,4-tetrahydroisoqiiinoline-2-carbonyl]-

l,2,3,4-tetrahydroisoqirinoline-2-carboxyIate 

The procedure is described in Step A of Preparation 6ab. 

LC/MS (C4SH52N4O5) 765 [M+Hf; RT 1.62 (Method B) 

Step B: tert-Butyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahy<lroin(lolizin-3-y}}~7-[(3R)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-carbonylJ-

l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

A solution of the product from Step A (50 mg, 0.07 mmol) in ethanoi (5 mL) is added to 

Pd/C (catalytic), and the mixture is shaken under an atmosphere of hydrogen for ca 16 h. 
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The mixture is filtered through celite, eluting with methanol, and then concentrated in 

vacuo. The crude material is purified by flash column chromatography on silica, eluting 

with a gradient of dichloromethane to 5% methanol/dichloromethane to afford the product 

as a solid. 

5 LC/MS (C411-1.46N405) 675 [M+H]+; RT 1.42 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C411-146N405  

[M+I-I]+  calculated: 675.3541 

[M+Hf measured: 675.3571 

10 Example 48: 	N-tert-Buty1-641-1(4-hydroxyphenyl)(methyl)earbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbony1]-1,2,3,4-tetrahydroisoquinoline-2-earboxamide 

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa 

with the product from Preparation Gab, and replacing 2-phenylacetyl chloride with 2- 

15 isocyanato-2-methylpropane. 

LC/MS (C411-147N504) 674 [M+H]+; RT 1.33 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C.411-147N504 

[M+I-1]}  calculated: 674.3701 

20 [M+I-1]+  measured: 674.3706 

Example 49: 	3-(2-12-(4-Chlarophenoxy)acety11-6-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbony1]-2,3-dihydro-1H-isoindo1-5-y1}-N-(4-

hydroxypheny1)-N-methy1-5,6,7,8-tetrabydroindolizine-1-earboxamide 
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The mixture is filtered through celite, eluting with methanol, and then concentrated in 

vacuo. The crude material is purified by flash column chromatography on silica, eluting 

with a gradient of dichloromethane to 5% methanol/dichloromethane to afford the product 

as a solid. 

LC/MS (C41H46N405) 675 [M+H]+; RT 1.42 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H46N4O5 

[M+I-lf calculated: 675.3541 

[M+Hf measured: 675.3571 

Example 48: iV-te/*/~Butyl-6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yI}-7-[(3i?)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxamide 

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa 

with the product from Preparation 6ab, and replacing 2-phenylacetyl chloride with 2-

isocyanato-2-methylpropane. 

LC/MS (C41H47N5O4) 674 [M+Hf; RT 1.33 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H47N5O4 

[M+Hf calculated: 674.3701 

[M+ITf measured: 674.3706 

Example 49: 3-{2-[2-{4-Chlorophenoxy)acetyl]-6-[(3if)-3-methyI-l,2,3,4-

tetrahydroisoquinoline-2-carboiiyl]-2,3-dihydro-li7-isoindoI-5-yl}-J/V-(4-

hydroxyphenyl)-Ar-methyI-5,6,7,8-tetrahydroindolizine-l-carboxamide 
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Step A: N44-(Benzyloxy)pheny11-3-{2-12-(4-ehIorophenoxy)acety11-6-[(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-earbony11-2,3-dihydro-1H-isoindo1-5-yll-N-methyl- 

5,6,7,8-tetrahydroindolizine-l-earboxamide 

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa 

5 with the product from Preparation 7ab, and replacing 2-phenylacetyl chloride with 2-(4-

chlorophenoxy)acetyl chloride. 

LC/MS (C501-147N405C1) 819 [M+1-1]+; RT 1.56 (Method B) 

Step B: 342-12-(4-Chlorophenoxy)aeetylp6-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinollne-2-carbony1]-2,3-dihydro-1H-isoindo1-5-yll-N-(4-hydroxiphenyI)- 

10 N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide 

The procedure is as in Step B of Example 42, replacing with the product from Step A of 

Example 42 with the product from Step A of Example 49. 

LC/MS (C43H411\1405C1) 729 IM-F1-11"; RT 1.37 (Method B) 

High-resolution mass (ES11): 

15 Empirical formula: C43H4 i N4 0 5C1 

[M+I-1]+  calculated: 729.2838 

[M+H] f-  measured: 729.2809 

Example 50: 	3-{2-12-(3-Chlorophenoxy)acetyll-6-1(303-methyl-1,2,3,4- 

tetrahydroismpinoline-2-earbony11-2,3-dihydro-111-isclindo1-5-y1)-N-(41- 

20 hydroxypheny1)-N-methyl-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as in Example 49, replacing 2-(4-chlorophenoxy)acetyl chloride in Step 

A with 2-(3-chlorophenoxy)acetyl chloride. 

LC/MS (C43H41N405C1) 729 [M+H]+; RT 1.37 (Method B) 

High-resolution mass (ESI+): 
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Step A: N-[4-(Benzyloxy)phenyl]-3-{2-[2-(4-chlorophenoxy)acetyl]-6-[(3R)-3-methyl-

l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-lH-isoindol-5-yl}-N-methyl-

5,6,7,8-tetrahydroin dolizine-1 -carboxantide 

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa 

with the product from Preparation 7ab, and replacing 2-phenylacetyl chloride with 2-(4-

chlorophenoxy)acetyl chloride. 

LC/MS (C50H47N4O5CI) 819 [M+H]+; RT 1.56 (Method B) 

Step B: 3-{2-[2-(4-Chlorophenoxy)acetyl]-6-[(3R)-3-methyl-l>2,3,4-

tetrahydroisoquinoline-2-carbonylJ-2,3-dihydro-lH-isoindol-S-yl}-N-(4-hydroxyphenyl)-

N-methyl-5,6,7,8-tetrahydroindolizin e-1 -carboxantide 

The procedure is as in Step B of Example 42, replacing with the product from Step A of 

Example 42 with the product from Step A of Example 49. 

LC/MS (C43H41N4O5CI) 729 [M+H]+; RT 1.37 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H4SN4O5CI 

[M+H]+calculated: 729.2838 

[M+H]+ measured: 729.2809 

Example 50: 3-{2-[2-(3-Chlorophenoxy)acetyl]-6-[(3i?)-3-methyM,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2)3-dihydio-l,£f-isoindoI-5-yI}-jV-(4-

hydroxyphenyl)-iV-methyl-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as in Example 49, replacing 2-(4-chlorophenoxy)acetyl chloride in Step 

A with 2-(3-chlorophenoxy)acetyl chloride. 

LC/MS (C43H4jN405Cl) 729 [M+H]+; RT 1.37 (Method B) 

High-resolution mass (ESI+): 
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Empirical formula: C431-141N405C1 

[M+H]" calculated: 729.2838 

[M+Hf measured: 729.2871 

Example 51: 	N-(4-Hydroxypheny1)-3-12-[2-(4-methoxyphenyl)acety1]-6- 1(3R)- 

5 3-methy1-1,2,3,4-tetrahydroisoquinoline-2-earbony1]-2,3-dihydro-1H-isoindo1-5-y1)-N-

methyl-5,6,7,8-tetrahydroindolizine-1-earboxamide 

High-resolution mass (ESI+): 

Empirical formula: C441-144N405  

[M+1-1]}  calculated: 709.3392 

10 [WM" measured: 709.3382 

Example 52: 	N-(4-Hydroxypheny1)-N-methy1-3-16-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyl]-2-(2-pbenoxyacety1)-2,3-dihydro-11/-isoindol-5-

y1}-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as described in Step A of Example 8, replacing the product from 

15 Preparation 7aa in Step A with the product from Preparation lab, and replacing 2-

phenylacetyl chloride in Step A with 2-phenoxyacetyl chloride. 

LC/MS (C43H42N405) 695 [M+I-1]+; RT 1.31 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H42N405  

20 [M+1-1]+  calculated: 695.3228 

[M+I-1]+  measured: 695.3252 

WO 2015/011164 PCT/EP2014/065764 

- 110 -

Empirical formula: C43H41N4O5CI 

[M+Hf calculated: 729.2838 

[M+H]+ measured: 729.2871 

Example 51: Ar-(4-Hy d r oxy phenyl)-3- {2- [2-(4-m ethoxy ph enyl) a cety 1] -6- [(37?) -

3-methyl-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-l//-isoindol-5-yl}-7V-

methyl-5,6,7,8-tetrahydroindolizine-l-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C44H44N4O5 

[M+Hf calculated: 709.3392 

[M+Hf measured: 709.3382 

Example 52: Af-(4-Hydroxyphenyl)-/V-methyI-3-{6-[(3i?)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(2-phenoxyacetyI)-2,3-dihydro-l//-isoindol~5-

yI}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2-

phenylacetyl chloride in Step A with 2-phenoxyacetyl chloride. 

LC/MS (C43H42N4OS) 695 [M+Hf; RT 1.31 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H42N4O5 

[M+Hf calculated: 695.3228 

[M+Hf measured: 695.3252 
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Example 53: 	3-{2-[2-(4-Cyanophenyl)acetyl]-7-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbony1]-1,2,3,4-tetrahydroisoquinolin-6-yI}-N-(4-

hydroxypheny1)-N-methy1-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as in Example 24, replacing the product from Example 10 with the 

5 product from Example 27, and replacing 3-(4-chlorophenyl)-2-rnethylpropanoic acid with 

2-(4-cyanophenyl)acetic acid. 

LC/MS (C45H43N504) 718 [M+H]+; RT 1.29 

Example 54: 	N-(4-Hydroxypheny1)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyl]-2-[2-(4-methylphenypacetyl]-1,2,3,4- 

10 tetrahydroisoquinolin-6-y1}-5,6,7,8-tetrahydroindolizine-1-earboxamide 

LCIMS (C45H46N404) 707 [M+Hr; RT 2.65 (Method A) 

High-resolution mass (ESI-F): 

Empirical formula: C451-146N404 

[M+1-1]+  calculated: 707.3592 

15 [M+11]+  measured: 707.3556 

Example 55: 	5-{1-1(41-Hydroxyphenyl)(methyl)earbamayl]-5,6,7,8- 

tetrahydroindolizin-3-y1I-N-methyl-64(3R)-3-methy14,2,3,4-tetrahydroisoquinoline- 

2-earbonyl]-2,3-dihydro-1H-isoindole-2-earboxamide 

Step A: tert-Butyl 5-11-1(1-hydroxyphenyl)(methyl)carbamoy1J-5,6,7,8- 

20 tetrahydroindolizin-3-y1)-6-1(3R)-3-methyl-1,2,3,4-tetrahydrolsoquinoline-2-carbonyll- 

2,3-dihydro-111-isoindole-2-earboxylate 

To a solution of the compound of Step A of Preparation lab (400 mg, 0.53 mmol) in 

ethanol (10 mL) is added 10% Pd/C (catalytic), and the mixture is stirred under an 

atmosphere of hydrogen for ca 16 h. 	The mixture is filtered through celite, concentrated 
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Example 53: 3-{2-[2-(4-Cyanophenyl)acetylJ-7-[(3i?)-3-methyI-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinolin-6-yI}-A'-(4-

hydroxyphenyl)-/V-methyl-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as in Example 24, replacing the product from Example 10 with the 

product from Example 27, and replacing 3-(4-chlorophenyl)-2-methylpropanoic acid with 

2-(4-cyanophenyl)acetic acid. 

LC/MS (C45H43N5O4) 718 [M+Hf; RT 1.29 

Example 54: Af-(4-Ilydroxyphenyl)-A-mcthyl-3-{7-[(3i£)-3-incthyI-l,2,3,4-

tetrahydroisoquiiioline-2-carbonyl]-2-[2-(4-methyIphenyI)acetyI]-l,2,3,4-

tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

LC/MS (C45H46N404) 707 [M+H]+; RT 2.65 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C45H46N4O4 

[M+Hf calculated: 707.3592 

[M+Hf measured: 707.3556 

Example 55: 5-{l-[(4-Hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindoIizin-3-yl}-7V-methyl-6-[(3jR)-3-methyl-l,2,3,4-tetrahydroisoquinoline-

2-carbonyl]-2,3-dihydro-l/T-isoindole-2-carboxamide 

Step A; tert-Butyl 5-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-6-[(3R)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-

2,3-dihydro-lH-isoindole-2-carboxylate 

To a solution of the compound of Step A of Preparation 7ab (400 mg, 0.53 mmol) in 

ethanoi (10 mL) is added 10% Pd/C (catalytic), and the mixture is stirred under an 

atmosphere of hydrogen for ca 16 h. The mixture is filtered through celite, concentrated 
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under reduced pressure, and purified by flash column chromatography on silica to afford 

the product as a glassy solid. 

LC/MS (C40H44N405) 661 [M+H]+; RT 1.41 (Method B) 

Step B: N-(4-Hydroxypheny1)-N-methy1-3464(3R)-3-methyl-1,2,3,4- 

5 tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindo1-5-y1}-5,6,7,8- 

tetrahydroindolizine-1-carboxamide; triffuoroacetic acid salt 

To a solution of the product from Step A (300 mg) in dichloromethane (5 mL) is added 

trifluoroacetic acid (excess) and the mixture is allowed to stir at ambient temperature for ca 

16 h. The reaction is concentrated in vacuo and triturated with ether to afford the product 

10 as a solid. 

LC/MS (C35H36N403) 561 [M+H]+; RT 1.01 (Method B) 

Step C: 541-[(4-Hydroxyphenyl)(nethyl)carbamoylf-5,6,7,8-tetrahydroindolizin-3-y1}-6- 

1(3R)-3-methyl-1,2,3,4-tetrahydroisoquinolMe-2-carbonyll-2,3-dihydro-lH-isoindole-2-

carbonyl chloride 

15 To a solution of the product from Step B (100 mg, 0.15 mmol) in dichloromethane (2 mL), 

cooled to 0 °C, is added DIPEA (61 uL, 0.37 mmol) followed by portion-wise addition of 

triphosgene (44 mg, 0.15 mmol). The reaction is allowed to warm to ambient temperature 

and stirred for 1 h, then partitioned between dichloromethane and 1M aqueous HCI. The 

organic phase is dried over magnesium sulphate and concentrated in metro to afford the 

20 product as a mixture of trichloromethyl 5- (1-{(4-hydroxyphenyl)(methypcarbamoy11- 

5,6,7,8-tetrahydroindolizin-3-y11-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2- 

carbonyl]-2,3-dihydro-IH-isoindole-2-carboxylate 	 and 	 5-{ 1- [(4- 

hydroxyphenyl)(methyl)carbamoyli -5 ,6,7,8-tetrahydroindolizi n-3 -y1}-6- [(3R)-3 -methyl- 

1,2,3,4-tetrahydroisoquinoline-2-carbony1]-2,3-dihydro-1H-isoindole-2-carbonyl 	chloride 

25 that was used directly in the next step without further purification. 

LC/MS (C371-135C13N405) 721 [M+H]+; RT 1.44, (C36H35C1N404) 623 [M+Hr; RT 1.32 

(Method B) 
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under reduced pressure, and purified by flash column chromatography on silica to afford 

the product as a glassy solid. 

LC/MS (C40H44N4O5) 661 [M+H]+; RT 1.41 (Method B) 

Step B: N-(4-Hvdroxvvhenvl)-N-methvl-3-f6-f(3R)-3-methvl-1.23*4-

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-lH-isoindoI-5-yl}-5,6,7,8-

tetrahydroindolizine-l-carboxamide; trifluoroacetic acid salt 

To a solution of the product from Step A (300 mg) in dichloromethane (5 mL) is added 

trifluoroacetic acid (excess) and the mixture is allowed to stir at ambient temperature for ca 

16 h. The reaction is concentrated in vacuo and triturated with ether to afford the product 

as a solid, 

LC/MS (C35H36N403) 561 [M+H]+; RT 1.01 (Method B) 

Step C: 5-fl-f(4-Hydroxyphenyl)(methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-yi}-6-

[(3R)-3-methyI-l,23>4-tetrahydroisoqumoline-2-carbonyl]-2,3-dihydro-lH-isoindole-2-

carbonyl chloride 

To a solution of the product from Step B (100 mg, 0.15 mmol) in dichloromethane (2 mL), 

cooled to 0 °C, is added DIPEA (61 uL, 0.37 mmol) followed by portion-wise addition of 

triphosgene (44 mg, 0.15 mmol). The reaction is allowed to warm to ambient temperature 

and stirred for 1 h, then partitioned between dichloromethane and 1M aqueous HCI. The 

organic phase is dried over magnesium sulphate and concentrated in vacuo to afford the 

product as a mixture of trichloromethyl 5-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-

5,6,7,8-tetrahydvomdolizm-3-yl}-6-[(3R)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dihydro-lH-isoindole-2-carboxylate and 5-{ l-[(4-

hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl}-6-[(3R)-3-methyl-

l,2,3,4-tetrahydroisoquinoline-2-carbonylj-2,3-dihydro-lH-isoindole-2-carbony] chloride 

that was used directly in the next step without further purification. 

LC/MS (C37H35CI3N4O5) 721 [M+H]+; RT 1.44, (C36H35CIN4O4) 623 [M+H]+; RT 1.32 

(Method B) 
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Step D: 5414(4-Hydroxyphenyl)(methAearbantoy11-5,6,7,8-tetrahydroindolizin-3-y11-N- 

methyl-61(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-earbony11-2,3-dihydro-1H-

isoindok-2-carboxamide 

To a solution of the product from Step C (50 mg, 0.07 mmol) in acetonitrile (2 mL) is 

5 added methylamine (2M in THF; 346 uL, 0.69 mmol) and DIPEA (61 uL, 0.31 mmol) and 

the mixture is stirred for ca 16 h. 	Solvent is removed in vacuo and the residue is 

partitioned between ethyl acetate and water, the organic phase is dried over magnesium 

sulphate, and the solvent is removed in vacuo. The residue is dissolved in 1,4-dioxane (2 

mL) and a 1M aqueous solution of NaOH (5 mL) was added dropwise. 	After 1 h the 

10 mixture is diluted with water, acidified with 1M aqueous HC1, and extracted with ethyl 

acetate. 	The organic extracts are dried over magnesium sulphate and concentrated under 

reduced pressure. Purification on CombiFlash (4 g silica, dichloromethane to 5% 

MeOH/dichloromethane) afforded the desired product as a solid. 

LC/MS (C37E139N504) 618 [M+1-1] ' ; RT 2.27 (Method A) 

15 High-resolution mass (ESI+): 

Empirical formula: C37H39N504  

[M+H]+  calculated: 618.3075 

[M+Hr measured: 618.3069 

Example 56: 	3-P-(Ethanesulfony1)-7-[(3R)-3-methyl-1,2,3,41- 

20 tetrahydroisoquinoline-2-earbonyl]-L2,3,41-tetrahydroisoquinolin-6-yli-N-(4-

hydroxypheny1)-N-methyl-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as described in Step A and Step B of Example 8, replacing the product 

from Preparation 7aa in Step A with the product from Preparation Gab, and replacing 2-

phenylacetyl chloride in Step A with ethanesulfonyl chloride. 

25 LC/MS (C38H42N405S) 667 [M+H]{; RT 1.27 (Method B) 

High-resolution mass (ESI+): 
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Step D: 5-{l-[(4-Hydroxyphenyl) (methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl}-N-

methyl-6-[(3R)-3-methyl-l,2,3,4-tetrahydroisoquinoIine-2-carbonylJ-2,3-dihydro-lH-

isoindole-2-carboxamide 

To a solution of the product from Step C (50 mg, 0.07 mmol) in acetonitrile (2 mL) is 

5 added methylamine (2M in THF; 346 uL, 0.69 mmol) and DIPEA (61 uL, 0.31 mmol) and 

the mixture is stirred for ca 16 h. Solvent is removed in vacuo and the residue is 

partitioned between ethyl acetate and water, the organic phase is dried over magnesium 

sulphate, and the solvent is removed in vacuo. The residue is dissolved in 1,4-dioxane (2 

mL) and a 1M aqueous solution of NaOH (5 mL) was added dropwise. After 1 h the 

10 mixture is diluted with water, acidified with 1M aqueous HCI, and extracted with ethyl 

acetate. The organic extracts are dried over magnesium sulphate and concentrated under 

reduced pressure. Purification on CombiFlash (4 g silica, dichloromethane to 5% 

MeOH/dichloromethane) afforded the desired product as a solid. 

LC/MS (C37FI39N5O4) 618 [M+H]1; RT 2.27 (Method A) 

15 High-resolution mass (ESI+): 

Empirical formula: C37H39N5O4 

[M+Hf calculated: 618.3075 

[M+Hf measured: 618.3069 

Example 56: 3-[2-(Ethanesulfonyl)-7-[(3J?)-3-methyI-l,2,3,4-

20 tetrahydroisoquinoIine-2-carbonyl]-l,2,3)4-tetrahydroisoquinolin-6-yl]-Ar-(4-

hydroxyphenyl)-7V-methyl-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as described in Step A and Step B of Example 8, replacing the product 

from Preparation 7aa in Step A with the product from Preparation 6ab, and replacing 2-

phenylacetyl chloride in Step A with ethanesulfonyl chloride. 

25 LC/MS (C38H42N405S) 667 [M+Hf; RT 1.27 (Method B) 

High-resolution mass (ESI+): 
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Empirical formula: C38H42N405S 

[M+14]+  calculated: 667.2949 

[M+H]+  measured: 667.2935 

Example 57: 	3-{2-Ethy1-7-1(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2- 

5 earbony11-1,2,3,4-tetrahydroisoquinolin-6-y1}-N-(4-hydroxyphenyl)-N-methyl-5,6,7,8-

tetrahydroindolizine-i-earboxamide 

LC/MS (C381-142N403) 603 [M+H]+; RT 1.05 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C38H42N4  03  

10 [M+11}+  calculated: 603.3330 

[M-I-H]+  measured: 603.3270 

Example 58: 	4-Aminophenyl 6-{1-1(4-hydroxyphenyl)(methyl)earbamoy1]- 

5,6,7,8-tetrahydroindolizin-3-y1)-7-[(3R)-3-methyl-L2,3,4-tetrahydroisoquinoline-2-

earbonyl]-L2,3,4-tetrahydroisoquinoline-2-earboxylate 

15 Step A: 4-nitrophenyl 6-(1-{14-(benzylox3)phenylffinethyl)carbamoy0-5,6,7,8- 

tetrohydroindolizin-3-y1)-7-1(3R)-3-methy1-1,2,3,4-tetrahydroisoquinoline-2-carbony1]- 

1,2,3,4-tetruhydroisoquinoline-2-carboxylate 

To a solution of the product from Preparation lab (43 mg, 0.07 mmol) in dichloromethane 

(5 mL) was added 4-nitrophenyl chloroformate (18 mg, 0.09 mmol) and allowed to stir at 

20 ambient temperature ca 16 h. The reaction was diluted with dichloromethane and washed 

with 1N HC1, NaHCO3  and brine. The organic phase was dried over magnesium sulphate, 

filtered 	and 	concentrated 	in 	vacua, 	and 	taken 	forward 	assuming 	quantitative 

transformation. 

LC/MS (C501-147N507) 830 [M+H]+; RT 1.58 (Method B) 
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Empirical formula: C38H42N4O5S 

[M+H]+ calculated: 667.2949 

[M+Hf measured: 667.2935 

Example 57: 3-{2-Ethyl-7-[(3i?)-3-methyM,2,3,4-te<:rahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinolin-6-yI}-/V-(4-hydroxyphenyl)-./V-inethyI-5,6,7,8-

tetrahydroindolizine-l-carboxamide 

LC/MS (C38H42N4O3) 603 [M+H]+; RT 1.05 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C38H42N4O3 

[M+Hf calculated: 603.3330 

[M+Hf measured: 603.3270 

Example 58: 4-AminophenyI 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-

5,6,7,8-tetrahydroindolizin-3-yl}-7-[(3i?)-3-methyl-l,2,3,4-tetrahydroisoquinoliiie-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

Step A: 4-nitrophenyl 6-(l-{f4-(betizyloxy)phenyl](methy/)carbamoy{}-5,6,7,8-

tetrahydroindoIizin-3-yl)-7-[(3R)-3-methyi-l,2)3,4-tetrahydroisoquinoline-2-carbonylJ-

l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

To a solution of the product from Preparation 7ab (43 mg, 0.07 mmol) in dichloromethane 

(5 mL) was added 4-nitrophenyl chloroformate (18 mg, 0.09 mmol) and allowed to stir at 

ambient temperature ca 16 h. The reaction was diluted with dichloromethane and washed 

with IN HCI, NaHC03 and brine. The organic phase was dried over magnesium sulphate, 

filtered and concentrated in vacuo, and taken forward assuming quantitative 

transformation. 

LC/MS (C5OH47N507) 830 [M+Hf; RT 1.58 (Method B) 
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Step B: 4-Aminophenyl 6-{1-1(4-hydroxyphenyl)(methyl)carbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y1}-71(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-earbony1]- 

1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

To a solution of the compound of Step A (54 mg, 0.07 mmol) in ethanol (10 mL) is added 

5 10% Pd/C (catalytic), and the mixture is stirred under an atmosphere of hydrogen for ca 16 

h. 	The reaction mixture was filtered through celite and concentrated under reduced 

pressure. 

LC/MS (C431-143N505) 708 [M-1-1]-; RT 1.26 (Method B) 

High-resolution mass (ESI+): 

10 Empirical formula: C431-143N505  

[M+1-1]+  calculated: 710.3337 

[M+H]+  measured: 710.3302 

Example 59: 	4-Acetamidophenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyij 

-5,6,7,8-tetrahydroindolizin-3-y1)-7-R3R)-3-methy1-1,2,3,4-tetrahydroisoquinoline-2- 

15 carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

4-Aminophenyl 	6- { 1- [(4-hydroxyphenyl)(methyl)carb amoyll -5,6,7,8-tetrahydroindolizin- 

3-y11-7-[(3R)-3 -methy1-1,2,3,4-tetrahydro isoquinoli ne-2-carbonyl] - 1,2,3,4 - 

tetrahydroisoquinoline-2-carboxylate [Example 58] (23 mg, 0.03 mmol) is dissolved in 

dichloromethane (5 mL) followed by the addition of DIPEA (0.17 mL, 1 mmol) and cooled 

20 to 0°C. Acetyl chloride (3 !IL, 0.04 mmol) is added and the reaction mixture is stirred for 

ca 16 h at ambient temperature. 	Ammonia in methanol (7 N; I mL) is added, and the 

resultant mixture is washed with saturated NaHCO3  solution and brine, dried over 

magnesium sulphate, filtered and concentrated. The product is purified by FlashChroin (24 

g silica, dichloromethane to 5% methanol/ dichloromethane). 

25 LC/MS (C45H45N506) 752 [M+1-1]+; RT 1.25 (Method B) 

High-resolution mass (ESI-F): 
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Step B; 4-Aminophenyl 6-{l-[(4-hydroxypheny!)(methyl)carbamoyl]-5,6,7,8-

tetraliydroin dotizin-3-yl'}- 7-[(3R)-3 -methyl-1, 2,3,4-tetrahydroisoquinolin e-2-carbonylJ-

l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

To a solution of the compound of Step A (54 mg, 0.07 mmol) in ethanoi (10 mL) is added 

10% Pd/C (catalytic), and the mixture is stirred under an atmosphere of hydrogen for ca 16 

h. The reaction mixture was filtered through celite and concentrated under reduced 

pressure. 

LC/MS (C43H43N5O5) 708 [M-H]"; RT 1.26 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H43N5O5 

[M+Hf calculated: 710.3337 

[M+Hf measured: 710.3302 

Example 59: 4-Acetamidophenyl 6-{l-[(4-hydroxyphenyI)(methyl)carbamoyl] 

-5,6,7,8-tetrahydroindolizin-3-yl}-7-[(3J?)-3-methyI-l,2,3,4-tetrahydroisoquinoline-2-

carbonyI]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

4-Aminophenyl 6-{l-[(4-hydroxyphcnyl)(mcthyl)carbamoyl]-5,6,7,8-tctrahydroindolizin-

3-yl}-7-[(3J?)-3-methyl-l, 2,3t4-tetrahydroisoquinoline-2-carbonyl]-l, 2,3,4-

tetrahydroisoquinoline-2-carboxylate [Example 58] (23 mg, 0.03 mmol) is dissolved in 

dichloromethane (5 mL) followed by the addition of DIPEA (0.17 mL, 1 mmol) and cooled 

to 0°C. Acetyl chloride (3 pL, 0.04 mmol) is added and the reaction mixture is stirred for 

ca 16 h at ambient temperature. Ammonia in methanol (7 N; 1 mL) is added, and the 

resultant mixture is washed with saturated NaHC03 solution and brine, dried over 

magnesium sulphate, filtered and concentrated. The product is purified by FlashChrom (24 

g silica, dichloromethane to 5% methanol/ dichloromethane). 

LC/MS (C45H45N506) 752 [M+Hf; RT 1.25 (Method B) 

High-resolution mass (ESI+): 
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Empirical formula: C451-145N506 

[M-1-1-1]+  calculated: 752.3443 

[WM+  measured: 752.3461 

Example 60: 	5-{1-1(4-Hydroxyphenyl)(methyljearbamoy11-5,6,7,8- 

5 tetrallydroindolizin-3-y1}-6-1(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbonylFN-phenyl-2,3-dihydro-1H-isoindole-2-earboxamide 

The procedure is as described in Step A and Step B of Example 8, replacing the product 

from Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2-

phenylacetyl chloride in Step A with phenyl isocyanate. 

10 LC/MS (C42H41N504) 680 [M+H]; RT 1.29 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C421-141N504 

[M+H]+  calculated: 680.3231 

[M+H] measured: 680.3225 

15 Example 61: 	N-Benzy1-5-11-[(4-hydroxyphenyl)(methyl)earbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y1}-6-1(3R)-3-methy1-1,2,3,4-tetrahydroisoquinoline-2-

earbony11-2,3-dihydro-1H-isoindole-2-earboxamide 

The procedure is as described in Step A and Step B of Example 8, replacing the product 

from Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2- 

20 phenylacetyl chloride in Step A with benzyl isocyanate. 

LC/MS (C43H43N504) 694 [M+H]+; RT 1.28 (Method B) 

High-resolution mass (ESI-9: 

Empirical formula: C43R3Ns04 

WO 2015/011164 PCT/EP2014/065764 

-116 -

Empirical formula: C45II45N5O#; 

[M+H]+ calculated: 752.3443 

[M+Hf measured: 752.3461 

Example 60: 5-{l-[(4-Hydroxyphenyl)(methyl)carbamoyI]-5,6,7,8-

tetrahydroindolizin-3-yI}-6-[(3jff)-3-methyl-l,2,3,4-tetiahydroisoqirinoline-2-

carbonyI]-7V-phenyI-2,3-dihydro-li/-isoindoIe-2-carboxamide 

The procedure is as described in Step A and Step B of Example 8, replacing the product 

from Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2-

phenylacetyl chloride in Step A with phenyl isocyanate. 

LC/MS (C42H41NSO4) 680 [M+Hf; RT 1.29 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H4iN504 

[M+Hf calculated: 680.3231 

[M+Hf measured: 680.3225 

Example 61: yV-Iieiizyl-5-{l-[(4-hydroxyphenyI)(metliyl)carbamoyl]-5,6,7,8-

tetrahydroindoiizin-3-yI}-6-[(3/?)-3-methyl-l,2,3,4-tetrahydroisoquinoIine-2-

carbonyl]-2,3-dihydro-lflr-isoindoIe-2-carboxamide 

The procedure is as described in Step A and Step B of Example 8, replacing the product 

from Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2-

phenylacetyl chloride in Step A with benzyl isocyanate. 

LC/MS (C43H43N5O4) 694 [M+Hf; RT 1.28 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H43N5O4 



WO 2015/011164 
	

PCT/EP2014/065764 

117 - 

[M+H]+  calculated: 694.3388 

[M+H]+  measured: 694.3392 

Example 62: 	Benzyl 5-{1-1(4-hydroxyphenyl)(methyl)earbamoyl]-5,6,7,8- 

tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2- 

5 carbonyl]-2,3-dihydra-1H-isoindole-2-carboxylate 

A solution of the product obtained from Example 	10 (53 mg, 0.08 mmol) in 

dichloromethane 	(5 	mL) 	was 	cooled 	to 	0 	°C 	and 	to 	this 	was 	added 	N,N- 

diisopropylethylamine (0.18 mmol) and benzyl chloroformate (14.7 mg, 0.09 mmol). The 

reaction was stirred at ambient temperature for 15 min, then diluted with dichloromethane 

10 and washed successively with 1M aqueous sodium hydroxide, and brine. The organic 

extract was 	dried 	over 	magnesium 	sulphate, 	filtered 	and 	concentrated 	in 	vacua. 

Purification by flash column chromatography (CombiFlash Rf, 4 g RediSepTM silica 

cartridge; gradient of dichloromethane to 5 % methanol in dichloromethane) afforded the 

desired product. 

15 LC/MS (C431-142N405) 695 [M+1-1]+; RT 1.40 (Method B) 

High-resolution nutss (ESI+): 

Empirical formula: C43H42N405  

[M+H]+  calculated: 695.3228 

[M+Hr measured: 695.3241 

20 Example 63: 	Phenyl 5-0-[(4-hydroxyphenyl)(methyl)earbamoy1]-1,5- 

dimethyl-1H-pyrrol-2-y1}-64(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbonyll-2,3-dihydro-11-1-isaindole-2-earbaxylate 
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[M+Hf calculated: 694.3388 

[M+Hf measured: 694.3392 

Example 62: Benzyl 5-{l-[(4-hydroxyphenyl)(methyl)carbamoyI]-5,6,7,8-

tetrahydroindoIizin-3-yl}-6-[(3j?)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dihydro-l//-isoindoIe-2-carboxylate 

A solution of the product obtained from Example 10 (53 mg, 0.08 mmol) in 

dichloromethane (5 mL) was cooled to 0 °C and to this was added N.N-

diisopropylethylamine (0.18 mmol) and benzyl chloroformate (14.7 mg, 0.09 mmol). The 

reaction was stirred at ambient temperature for 15 min, then diluted with dichloromethane 

and washed successively with 1M aqueous sodium hydroxide, and brine. The organic 

extract was dried over magnesium sulphate, filtered and concentrated in vacuo, 

Purification by flash column chromatography (CombiFlash Rf, 4 g RediSep™ silica 

cartridge; gradient of dichloromethane to 5 % methanol in dichloromethane) afforded the 

desired product. 

LC/MS (C43H42N4O5) 695 [M+Hf; RT 1.40 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H42N4O5 

[M+Hf calculated: 695.3228 

[M+Hf measured: 695.3241 

Example 63: Phenyl 5-{4-[(4-hydroxyphenyI)(inethyl)carbamoyl]-l,5-

dimethyi-li7-pyrrol-2-yl}-6-[(3J|[?)-3-inethyI-l,2,3s4-tetrahydroisoquinoline-2-

carbonyI]-2,3-dihydro-l//-isoindole-2-carboxylate 
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The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 7bb, and replacing 2-phenylacetyl chloride in Step A with phenyl 

chloroformate. 

LC/MS (C40H38N405) 655 [M+1-1]+; RT 1.33 (Method B) 

5 Higlt-resoluutio►►  mass (ESI+): 

Empirical formula: C40H38N405  

[M41]' calculated: 655.2915 

[M+1-1]+  measured: 655.2897 

Example 64: 	1H-pyrrolo[2,3-b]pyridin-5-ylmethyl 5-{1-[(4- 

10 hydroxyphenyl)(methyl)earbamoy11-5,6,7,8-tetrahydroindolizin-3-y1}-6-[(3R)-3-

methy1-1,2,3,4-tetrahydroisoquinoline-2-earbonyl]-2,3-dihydro-1H-isoindole-2-

earboxylate 

Step A: 4Nitropl►e►►yl 1H-pyrrolof2,3-blpyridin-5-yintethyl carbonate 

To a solution of 1H-pyrrolo[2,3-b]pyridin-5-ylmethanol (148 mg, I mmol) and N,N- 

15 diisopropylethylamine (261 pi, 1.5 mmol) in DCM (10 mL) was added 4-nitrophenyl 

chloroformate (202 mg, 1 mmol) and the mixture was stirred at ambient temperature. After 

concentrating in vacno, purification by flash column chromatography (silica; ethyl acetate) 

afforded the desired material. 

LC/MS (C15H11N305) 314 [M+H]+; RT 1.19 (Method B) 

20 Step B: 1H-pyrrolo12,3-bipyridin-5-yhnethyl 54140- 

1►ydroxyp h enyl)(methyOcarbantoy11-5,6,7,8-tetrahydroth dolizin-3-y1}-6-[(3R)-3-methyl- 

1,2,3,4tetra hydroisog ttittol ine-2-carbony1]-2,3-tlihydro-111-isoht dole-2-carboxylate 

To a solution of the product from Example 10 (10 mg, 0.02 mmol) in tetrahydrofuran (1 

ml) was added N,N-diisopropylethylamine (11 taL, 0.06 mmol) followed by the product 

25 from Step A (6 mg, 0.02 mmol), and the mixture was stirred at ambient temperature for ca 
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The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 7bb, and replacing 2-phenylacetyl chloride in Step A with phenyl 

chloroformate. 

LC/MS (C4OH38N405) 655 [M+Hf; RT 1.33 (Method B) 

High-resolution mass (ESJ+): 

Empirical formula: C40H38N4O5 

[M+H]+ calculated: 655.2915 

[M+Hf measured: 655.2897 

Example 64: l/7-pyrrolo[2,J-/»]pyridin-5-ylmethyl 5-{l-[(4-

hydroxyphenyI)(methyI)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yI}-6-[(3ff)-3-

methyI"l,2,3j4-tetrahydroisoquinoline-2-carbonyI]-2,3-dihydro-l^r-isoindole-2-

carboxylate 

Step A: 4-Nitrophenyl lH-pyrroIo[2,3-bJpyridin-5-ylmethyl carbonate 

To a solution of 1 //-pyrrolo [2,3-^1pyridin-5-ylmethanol (148 mg, 1 mmol) and AyV-

diisopropylethylamine (261 \xL, 1.5 mmol) in DCM (10 mL) was added 4-nitrophenyl 

chloroformate (202 mg, 1 mmol) and the mixture was stirred at ambient temperature. After 

concentrating in vacuo, purification by flash column chromatography (silica; ethyl acetate) 

afforded the desired material. 

LC/MS (C15H11N3O5) 314 [M+Hf; RT 1.19 (Method B) 

Step R: lH-pyrrolo[2,3-b)pyridin-5-ylmethyl 5-{l-[(4-

hydroxyphenyI)(methyl)carbamoyl]-5,6,7,8-tetrahydromdolizin-3-yl}-6-[(3R)-3-methyl-

l,2,3,4-tefrahydroisoquinoline-2-carbonyI]-2,3-dihydro-lH-isoindole-2-carboxyI(ite 

To a solution of the product from Example 10 (10 mg, 0.02 mmol) in tetrahydrofuran (1 

ml) was added A^V-diisopropylethylamine (11 |iL, 0.06 mmol) followed by the product 

from Step A (6 mg, 0.02 mmol), and the mixture was stirred at ambient temperature for ca 
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16 h. After this time, further N,N-diisopropylethyiamine (11 4, 0.06 mmol) and product 

from Step A (6 mg, 0.02 mmol) were added to affect full conversion. Purification by flash 

column chromatography (silica; gradient of iso-hexane to ethyl acetate) followed by 

evaporation and trituration with diethyl ether afforded the desired product. 

5 LC/MS (C44H42N605) 735 [M+1-1}+; RT 2.48 (Method A) 

Example 65: 	5-0-[(4-Hydroxyphenyl)(methyl)earbamoylj-5,6,7,8- 

tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbonyl]-N44-(4-methylpiperazin-1-y1)phenyll-2,3-dihydro-1H-isaindole-2-

earboxamide 

10 The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 7ab, and replacing 2-phenylacetyl chloride in Step A with 1-(4-

isocyanatopheny1)-4-methylpiperazine. 

LC/MS (C47H51N704) 776 [M-1-if; RT 2.18 (Method A) 

High-resolution mass (ESI-9: 

15 Empirical formula: C47F151N704 

[M+21-1]2+  calculated: 389.7074 

[Wai]2+  measured: 389.7107 

Example 66: 	N-(4-Hydroxypheny1)-N-methy1-3-16-[(3R)-3-methy1-1,2,3,4- 

tetrahydroisequinoline-2-carbony1]-2-(3-plienylpyrrolidine-1-earbonyl)-2,3-olihydro- 

20 1H-isoindo1-5-y1}-5,6,7,8-tetrahydroindolizine-1-earboxamide 

Step A: 3-Phenylpyrrolidine-1-carbonyl chloride 

A solution of the 3-phenylpyrrolidine hydrochloride (50 mg, 0.27 mmol) and N,N-

diisopropylethylamine (0.14 mL, 0.81 mmol) in dichloromethane (2 ml) was cooled to 

0°C. To this was added triphosgene (81 mg, 0.27 mmol) and the mixture was stirred at 
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16 h. After this time, fuither N,N-d i i sopr< >py 1 cthy i amine (11 fj.L, 0.06 mmol) and product 

from Step A (6 mg, 0.02 mmol) were added to affect full conversion. Purification by flash 

column chromatography (silica; gradient of iso-hexane to ethyl acetate) followed by 

evaporation and trituration with diethyl ether afforded the desired product. 

LC/MS (C44H42N605) 735 [M+Hf; RT 2.48 (Method A) 

Example 65: 5-{l-[(4-Hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-6-[(37?)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyI]-iV-[4-(4-nicthylpiperazin-l-yl)plienyl]-2,3-dihydrn-l//-isoindoIe-2-

carboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 7ab, and replacing 2-phenylacetyl chloride in Step A with l-(4-

isocyanatophenyl)-4-methylpiperazine. 

LC/MS (C47H51N7O4) 776 [M-H]"; RT 2.18 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C47H5iN704 

[M+2H]2+ calculated: 389.7074 

[M+2H]2+measured: 389.7107 

Example 66: /V-(4-Hydroxyphenyl)-A?-methyl-3-{6-[(37?)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(3-phenylpyiTo]idine-l-carbonyi)-2,3-dihydro-

l/y-isoindol-5-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

Step A: 3-PhenylpyrroIidine-l-carbonyl chloride 

A solution of the 3-phenylpyrrolidine hydrochloride (50 mg, 0.27 mmol) and N.N-

diisopropylethylamine (0.14 mL, 0.81 mmol) in dichloromethane (2 ml) was cooled to 

0°C. To this was added triphosgene (81 mg, 0.27 mmol) and the mixture was stirred at 
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ambient temperature. The reaction was subsequently diluted with water and the product 

extracted into dichloromethane, dried over magnesium sulphate and purified by flash 

column chromatography (silica; gradient of iso-hexane to 10% ethyl acetate in iso-hexane) 

to afford the desired product. 

5 LC/MS (CIII-112NOC1) 210 [M+14]+; RT 2.56 (Method A) 

Step B: N-(4-Hydroxypheny1)-N-methy1-346-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoiine-2-earbonyll-2-(3-phenylpyrrolidine-I-earbonyl)-2,3-dihydro-M-

isoindol-5-y1}-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as for Example 8, replacing the product from Preparation 7aa with the 

10 product from Preparation lab, and replacing 2-phenylacetyl chloride with the acid chloride 

obtained in Step A of Example 66. 

LC/MS (C46H47N504) 734 [M+Hr; RT 2.68 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C46H47N504 

15 [M+H]{  calculated: 734.3701 

[M+1-1]±  measured: 734.3673 

Example 67: 	N-(4-Hydroxypheny1)-N-methyl-3-(7-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisaquinoline-2-carbonyl]-2-(3-phenylpyrrolidine-1-earbonyl)-1,2,3,4-

tetrahydroisoquinolin-6-yI}-5,6,7,8-tetrahydroindalizine-1-carboxamide 

20 The procedure is as for Step A from Example 11, replacing the product from Preparation 

7aa with the product from Example 27, and replacing propionyl chloride with the acid 

chloride obtained in Step A of Example 66. 

LC/MS (C471-149N504) 748 [M+H]+; RT 2.71 (Method A) 

High-resolution mass (ESI+): 

25 	Empirical formula: C47H441\1504 
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ambient temperature. The reaction was subsequently diluted with water and the product 

extracted into dichloromethane, dried over magnesium sulphate and purified by flash 

column chromatography (silica; gradient of iso-hexane to 10% ethyl acetate in iso-hexane) 

to afford the desired product. 

LC/MS (C11H12NOCI) 210 [M i ll]"; RT 2.56 (Method A) 

Step B: N-(4-Hvdroxvnhen vD-N-meth vl-3-16-1 (3 R)-3-meth vf-l.2.3.4-

tetrahydroisoquinoline-2-carbonylJ-2-(3-phenylpyrrolidine-l-carbonyl)-2,3-dihydro-lH-

isoindol-5-yI}-5,6,7,8-tetrahydroindoIizine-I-carboxamide 

The procedure is as for Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 7ab, and replacing 2-phenylacetyl chloride with the acid chloride 

obtained in Step A of Example 66. 

LC/MS (C46H47N5O4) 734 [M+H]+; RT 2.68 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C46H47N5O4 

[M+H]+calculated: 734.3701 

[M+H]+ measured: 734.3673 

Example 67: Ar-(4-Hydroxyphenyl)-Ar-methyl-3-{7-[(3if)-3-methyl-l,2,3,4-

tetrahydroisoquiiioline-2-carboiiyI|-2-(3-phenylpyrrolidine-l-carbonyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as for Step A from Example 11, replacing the product from Preparation 

7aa with the product from Example 27, and replacing propionyl chloride with the acid 

chloride obtained in Step A of Example 66. 

LC/MS (C47H49N5O4) 748 [M+H]+; RT 2.71 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C47H49N504 
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[M+H]+  calculated: 748.3857 

[M+1-1]+  measured: 748.3815 

Example 68: 	Phenyl 6-14-[(4-hydroxyphenyl)(methyl)carbamoy1]-1,5- 

dhnethyl-1H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2- 

5 carbonyl]-1,2,3,41-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 6bb, and replacing 2-phenylacetyl chloride in Step A with phenyl 

chloroformate. 

LC/MS (C41H40N405) 669 [M+11]+; RT 1.35 (Method B) 

10 High-resolution mass (ESI-F): 

Empirical formula: C41H40N405 

[M4-1-1]±  calculated: 669.3071 

[M+1-1]+  measured: 669.3045 

Example 69: 	Phenyl 6-11-1(4-hydroxyphenyl)(methyl)carbamoy11-5,6,7,8- 

1 5 tetrahydroindolizin-3-y1}-7-[(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

hydrochloride 

Step A: N-14-(Benzyloxy)phenyll-N-methy1-3-{7-1(3S)-3-(morpholin-4-yhnethy0-1,2,3,4- 

tetrahydroisoquinoline-2-carbony11-1,2,3,4-tetrahydroisoquinolin-6-y1)-5,6,7,8- 

20 tetrahydroindolizine-l-carboxamide dihydrochloride 

The product from Step A of Preparation 6aa (549 mg, 0.65 mmol) is dissolved in methanol 

(5 mL), then a solution of HCl in dioxane (4 M; 10 mL) is added and the mixture is 

allowed to stir for ca 16 h. Ether is added, resulting in the precipitation of a solid which is 

collected by filtration and washed with ether to afford the desired product. 
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[M+H]+ calculated: 748.3857 

[M+H]+measured: 748.3815 

Example 68: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyI-l//-pyrrol-2-yl}-7-[(3Jff)-3-methyl-l,2,3,4-tetrahydroisoquiuoIine-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 6bb, and replacing 2-phenylacetyl chloride in Step A with phenyl 

chloroformate. 

LC/MS (C41H40N4O5) 669 [M+H] h; RT 1.35 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H40N4O5 

[M+H]+ calculated: 669.3071 

[M+H]+ measured: 669.3045 

Example 69: Phenyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindo!izin-3-yI}-7-[(31S)-3-(morpholin-4-ylmethyI)-l>2,3,4-

tetrahydroisoquinoline-2-carbonyi]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

hydrochloride 

Step A: N-[4-(Benzyloxy)phenylJ-N-methyl-3~{7~[(3S)-3-(ntorpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonylJ-l,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-i-carboxamide dihydrochloride 

The product from Step A of Preparation 6aa (549 mg, 0.65 mmol) is dissolved in methanol 

(5 mL), then a solution of HCI in dioxane (4 M; 10 mL) is added and the mixture is 

allowed to stir for ca 16 h. Ether is added, resulting in the precipitation of a solid which is 

collected by filtration and washed with ether to afford the desired product. 
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LC/MS (C47H511\1504) 750[M+11]+; RT 1.09 (Method B) 

Step 	B: 	Phenyl 	6-(1{f4-(benzyloxy)phenyll(methyl)carbamoyl}-5,6,7,8- 

tetrahydroindolizin-3-y1)-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

tetrahydroisoquhfoline-2-carbonyll-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

5 The product from Step A (100 mg, 0.12 mmol) is dissolved in dichloromethane (5 mL) and 

to this is added DIPEA (174 uL, 1 mmol) and the solution cooled to 0°C. 	Phenyl 

chloroformate (18 uL, 0.14 mmol) is added and the mixture is stirred for 30 minutes before 

diluting with dichloromethane, washing sequentially with 1M NaOH and brine, and then 

drying over magnesium sulphate. 	The solvent is removed in vacuo, and the residue is 

10 taken up in dichloromethane and purified on CombiFlash (12 g silica; dichloromethane to 

5% methanol/dichloromethane) to afford the product as a solid. 

LC/MS (C541-155N506) 870[M+H]+; RT 1.45 (Method B) 

Step C: Phenyl 641-1(4-hydroxiphenyl)(methyl)carbamoy11-5,6,7,8-tetrahydroindolizin- 

3-y1)-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyll- 

15 1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride 

A solution of the product from Step B (96.6 mg, 0.11 mmol) in ethanol (5 mL) is added to 

a catalytic amount of 10% Pd/C, and the mixture is shaken under an atmosphere of 

hydrogen gas for ea 16 h. The mixture is filtered through celite and evaporated, whereby 

the residue is dissolved in a minimum amount of isopropyl alcohol. 	To the resultant 

20 solution is added ethereal HC1 (IM, 0.5 mL), followed by ether, and the solid product is 

collected by vacuum filtration. 

LC/MS (C47H49N506) 780[M+1-1]+; RT 1.21 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H49N506 

25 [M+H]+  calculated: 780.3756 

[M-E-H]+  measured: 780.3791 
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LC/MS (C47H51N504) 750[M+Hf; RT 1.09 (Method B) 

Step B: Phenyl 6-(l-{[4-(benzyIoxy)phenyl](methyl)carbamoyl}-5,6,7,8-

tetrahydroindolizin-3-yl)-7-[(3S)-3-(morpltolin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-c(irbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The product from Step A (100 mg, 0.12 mmol) is dissolved in dichloromethane (5 mL) and 

to this is added DIPEA (174 uL, 1 mmol) and the solution cooled to 0°C. Phenyl 

chloroformate (18 uL, 0.14 mmol) is added and the mixture is stirred for 30 minutes before 

diluting with dichloromethane, washing sequentially with 1M NaOH and brine, and then 

drying over magnesium sulphate. The solvent is removed in vacuo, and the residue is 

taken up in dichloromethane and purified on CombiFlash (12 g silica; dichloromethane to 

5% methanol/dichloromethane) to afford the product as a solid. 

LC/MS (C54H55N5O6) 870[M+H]+; RT 1.45 (Method B) 

Step C; Phenyl 6-{l-[(4-hydroxyph enyl) (methyl)carbanioylJ-5,6,7,8-tetrahydroindoliiin-

3-yl}-7~[(3S)-3-(morpho]in-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-

l,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride 

A solution of the product from Step B (96.6 mg, 0.11 mmol) in ethanoi (5 mL) is added to 

a catalytic amount of 10% Pd/C, and the mixture is shaken under an atmosphere of 

hydrogen gas for ca 16 h. The mixture is filtered through celite and evaporated, whereby 

the residue is dissolved in a minimum amount of isopropyl alcohol. To the resultant 

solution is added ethereal HCI (1M, 0.5 mL), followed by ether, and the solid product is 

collected by vacuum filtration. 

LC/MS (C47H49N5O6) 780[M+H]+; RT 1.21 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47IL19N5O6 

[M+Hf calculated: 780.3756 

[M+Hf measured: 780.3791 
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Example 70: 	N-(4-Hydroxypheny1)-N-methyl-3-{7-[(3S)-3-(morpholin-41- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyl]-2-(2-phenylaeety1)-1,2,3,4-

tetrahydroisoquinolin-6-3/11-5,6,7,8-tetrahydroindolizene-1-earboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa in Step A 

5 with the product from Preparation 6aa. 

LC/MS (C48145 f N505) 778 [M+H]+; RT 1.14 (Method B) 

Example 71: 	6-{14(4-Hydroxyphenyl)(methyl)earbamoy1]-5,6,7,8- 

tetrahydroindolizin-3-y1}-7-1(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbony1FN-pheny1-1,2,3,41-tetrahydroisoquinoline-2-earboxamide 

10 The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa in 

Step A with the product from Preparation 6aa, and replacing 2-phenylacetyl chloride with 

phenyl isocyanate. 

LC/MS (C43H43N504) 694 [M+Hf; RT 1.31 (Method B) 

High-resolution mass (ESI+): 

15 Empirical formula: C43H43N504 

[M+H]-1-  calculated: 694.3388 

[M+H]+  measured: 694.3356 

Example 72: 	N-(4-Hydroxypheny1)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoliite-2-earbony1]-2-(2-phenylethyl)-2,3-dihydro-11-/-isoindol-5-yl}- 

20 5,6,7,8-tetrahydroindolizine-1 -earboxamide 

LC/MS (C43H44N403) 665 [M+H]+; RT 1.10 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H44N403 
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Example 70: Ar-(4-Hydroxyphenyl)~7V-methyl-3-{7-[(3>S)-3-(morpholin-4-

ylmethyl)-l,2,3,4-tetrahydroisoqiiinoIine-2-carbonyI]-2-(2-phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yI}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa in Step A 

with the product from Preparation 6aa. 

LC/MS (C48H5iN505) 778 [M+H]+; RT 1.14 (Method B) 

Example 71: 6-{l-[(4-Hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindoIizin-3-yl}-7-[(3/?)-3-methyl-l,2,3,4-tetrahydroisoquinoIine-2-

carbonyll-A'-phenyl-l^S^-tetrahydroisoquinoline^-carboxamide 

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa in 

Step A with the product from Preparation 6aa, and replacing 2-phenylacetyl chloride with 

phenyl isocyanate. 

LC/MS (C43H43N504) 694 [M+H]+; RT 1.31 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H43N504 

[M+H]+ calculated: 694.3388 

[M+H]+ measured: 694.3356 

Example 72: Ar-(4-HydroxyphenyI)-A?-methyl~3-{6-[(3if)-3-methyl-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyIJ-2-(2-phenyIethyl)-2,3-dihydro-liir-isoindoI-5-yl}-

5,6,7,8-tetrahydroindolizine-l-carboxamide 

LC/MS (C43H44N403) 665 [M+H]+; RT 1.10 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H44N403 
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[M-FI-1]+  calculated: 665.3486 

[M+H]#  measured: 665.3477 

Example 73: 	N-Benzy1-6-(1-1(4-hydroxyphenyl)(methyl)earbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y1}-7-[(3R)-3-methy1-1,2,3,4-tetrahydroisoquinoline-2- 

5 carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa in Step A 

with the product from Preparation 6aa, and replacing 2-phenylacetyl chloride with benzyl 

isocyanate. 

LC/MS (C441-145N504) 708 [M+11]+; RT 1.3 (Method B) 

10 High-resolution mass (ESI-9: 

Empirical formula: C44H45N504 

[M+11]+  calculated: 708.3544 

[M+H]+  measured: 708.3556 

Example 74: 	6-{1-[(4-Hydroxyphenyl)(methyl)earbamoy11-5,6,7,8- 

15 tetrahydroinelolizin-3-y1J-N-methyl-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline- 

2-earbonyl]-N-phenyl-1,2,3,4-tetrahydroisoquinoline-2-earboxamide 

Stet) A: 6-(144-(benzyloxy)phenyll(methyl)carbamoy0-5,6,7,8-tetrahydroindolizin-3-y0- 

74(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbony11-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl chloride 

20 A solution of the product from Preparation Gab (50 mg, 0.08 mmol) in dichloromethane (5 

mL) was cooled to 0 °C and to this was added N,N-diisopropylethylamine (0.3 mmol) 

followed by triphosgene (22.3 mg, 0.08 mmol), and the mixture was allowed to stir at 

ambient temperature for 1 h. The reaction was partitioned between dichloromethane and 

1M aqueous HCI, and the organic extract was dried over magnesium sulphate. 	After 
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[M+Hf calculated: 665.3486 

[M+H]+ measured: 665.3477 

Example 73: iV-Benzyl-6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-7-[(37?)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa in Step A 

with the product from Preparation 6aa, and replacing 2-phenylacetyl chloride with benzyl 

isocyanate. 

LC/MS (C44H45N5O4) 708 [M+Hf; RT 1.3 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C44H45N5O4 

[M+Hf calculated: 708.3544 

[M+Hf measured: 708.3556 

Example 74: 6-{l-[(4-Hydroxyphenyl)(methyI)carbamoyI]-5,6,7,8-

tetrahydroindolizin-3-yl}-/V-methyl-7-[(3Jff)-3-methyH,2,3)4-tetrahydroisoquinoline-

2-carbonyl]-Ar-phenyM,2,3,4-tetrahydroisoquinoline-2-carboxamide 

Stc.i) A: 6-(l-{[4-(benzyloxy)phenyl](methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-yl)-

7-[(3R)-3-methyl-l,2,3,4-tetraltydroisoquinoline-2-carbonyl]~l,2,3,4-

tetrahydroisoquinoline-2-carbonyl chloride 

A solution of the product from Preparation 6ab (50 mg, 0.08 mmol) in dichloromethane (5 

mL) was cooled to 0 °C and to this was added AVV-diisopropylethylamine (0.3 mmol) 

followed by triphosgene (22.3 mg, 0.08 mmol), and the mixture was allowed to stir at 

ambient temperature for 1 h. The reaction was partitioned between dichloromethane and 

1M aqueous HCI, and the organic extract was dried over magnesium sulphate. After 
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concentration in vacua, the material was used directly in the next step assuming 

quantitative transformation. 

LC/MS (C44H43N404C1) 727 [M+H]+; RT 1.54 (Method B) 

Step .4: 6-(1-{14-(benzyloxy)phenylfftnethy9earbanioy1)-5,6,7,8-tetrahydroindolizin-3-y1)- 

5 N-methy1-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-N-phenyl-1,2,3,4-

tetrahydrolsoquinoline-2-earboxamide 

To a solution of product obtained from Step A (62 mg, 0.08 mmol) in Acetonitrile (5 

mL) was added N,N-diisopropylethylamine (0.40 mmol) and N-metbylaniline (80.4 mg, 

0.75 mmol), and the mixture was stirred at ambient temperature for ca 16 h. The reaction 

10 mixture was diluted with ethyl acetate and successively washed with aqueous sodium 

bicarbonate, and brine. The organic extract was dried over magnesium sulfate, filtered, and 

concentrated in vacuo. 	Purification by flash column chromatography (4 g silica, 

dichloromethane to 5% methanol in dichloromethane) afforded the desired product. 

LC/MS (C511-151N504) 798 [M+I-1]+; RT 1.56 (Method B) 

15 Step C: 6-(14(4-Hydroxypheny0(methy0earbarnoy11-5,6,7,8-tetrahydroindolizin-3-y1)-N- 

methy1-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carhonyg-N-phenyl-1,2,3,4-

tetrahydroisoquinoline-2-earboxamide 

To a solution of product obtained in Step B (60 mg, 0.08 mmol) in ethanol (5 mL) was 

added 10% Pd/C (catalytic amount) and the mixture was shaken under an atmosphere of 

20 hydrogen for ca 16 h. The mixture was filtered through celite, subsequently eluting with 

methanol, and the solvent was removed in vacua. 	Purification by flash column 

chromatography (4 g silica; dichloromethane to 5% methanol in dichloromethane) afforded 

the desired product as a solid. 

LC/MS (C44H45N504) 708 [M+H]+; RT 1.35 (Method B) 

25 High-resolution mass (ESP): 

Empirical formula: C44H45N504 

[M+1-1]+  calculated: 708.3544 
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concentration in vacuo, the material was used directly in the next step assuming 

quantitative transformation. 

LC/MS (C44H43N4O4CI) 727 [M+Hf; RT 1.54 (Method B) 

Step B: 6-(l-{[4-(benzyloxy)phenyl](methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-yl)-

5 N-methyl-7-[(3R)-3-methyl-l,2,3>4-tetrahydroisoquinoline-2-carbonyl]-N-phenyl-l,2,3,4-

tetrahydroisoquinoline-2-carboxamide 

To a solution of product obtained from Step A (62 mg, 0.08 mmol) in Acetonitrile (5 

mL) was added N,N-diisopropylethylamine (0.40 mmol) and 7V-methylaniline (80.4 mg, 

0.75 mmol), and the mixture was stirred at ambient temperature for ca 16 h. The reaction 

10 mixture was diluted with ethyl acetate and successively washed with aqueous sodium 

bicarbonate, and brine. The organic extract was dried over magnesium sulfate, filtered, and 

concentrated in vacuo. Purification by flash column chromatography (4 g silica, 

dichloromethane to 5% methanol in dichloromethane) afforded the desired product. 

LC/MS (C5)H5IN504) 798 [M+Hf; RT 1.56 (Method B) 

15 Step C: 6-{l-[(4-Hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl}-N-

methyI-7-[(3R)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-carbonyf]-N-phenyl-l,2,3,4-

tetrahydroisoquin olin e-2-carboxamide 

To a solution of product obtained in Step B (60 mg, 0.08 mmol) in ethanoi (5 mL) was 

added 10% Pd/C (catalytic amount) and the mixture was shaken under an atmosphere of 

20 hydrogen for ca 16 h. The mixture was filtered through celite, subsequently eluting with 

methanol, and the solvent was removed in vacuo. Purification by flash column 

chromatography (4 g silica; dichloromethane to 5% methanol in dichloromethane) afforded 

the desired product as a solid. 

LC/MS (C44H45N504) 708 [M+Hf; RT 1.35 (Method B) 

25 High-resolution mass (ESI+): 

Empirical formula: C44H45N5O4 

[M+Hf calculated: 708.3544 
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[M-41]+  measured: 708.3543 

Example 75: 	N-(4-Hydroxypheny1)-N,1,2-trimethy1-5-17-[(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-earbonylj-2-(2-phenylacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-y1}-1H-pyrrole-3-earboxamide 

5 The procedure is as in Example 8, replacing the product from Preparation 7aa in Step A 

with the product from Preparation 6bb. 

LC/MS (C42H42N404) 667 [M+1-I]+; RT 1.27 (Method B) 

Example 76: 	N-tert-Buty1-5-(1.-[(4-hydroxyphenyl)(methypearbamoyl]-5,6,7,8- 

tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2- 

10 carbonyl]-2,3-dihydro-1H-isoindole-2-carboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation lab, and replacing 2-phenylacetyl chloride with tert-butyl 

isocyanate. 

LC/MS (C401-145N504) 660 [M+1-1]+; RT 1.29 (Method B) 

15 High-resolution mass (ESI+): 

Empirical formula: C401-145N504 

[M+14]÷  calculated: 660.3544 

[M+Fl]+  measured: 660.3529 

Example 77: 	6-04(4-Hydroxyphenyl)(methyl)earbamoy11-5,6,7,8- 

20 tetrabydroindolizin-3-y1}-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrabydroisoquinoline-2-earbonyll-N-phenyl-1,2,3,4-tetrahydroisoquinoline-2-

earboxamide 
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[M+H]+ measured: 708.3543 

Example 75: 7V-(4-llydroxyphenyI)-/V, 1,2-trimethyl-5-{7-[(3J?)-3-methyl-

l,2,3i4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-l,23?4-

tetrahydroisoquinolin-6-yl}-lH-pyrroIe-3-carboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa in Step A 

with the product from Preparation 6bb. 

LC/MS (C42H42N4O4) 667 [M+H]+; RT 1.27 (Method B) 

Example 76: Ar-/e/*/-ButyI-5-{l-[(4-hydroxyphenyl)(methyl)carbamoyi]-5,6,7>8-

tetrahydroindolizin-3-yl}-6-[(3Jff)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dihydro-l//-isoindole-2-carboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 7ab, and replacing 2-phenylacetyl chloride with /tr/-butyl 

isocyanate. 

LC/MS (C4oH45N504) 660 [M+H]+; RT 1.29 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C40H45N5O4 

[M+H]+ calculated: 660.3544 

[M+H]+ measured: 660.3529 

Example 77: 6-{l-[(4-Hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-7-[(31S)-3-(morphoIin-4-ylmethyI)-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-Ar-phenyI-l,2,3,4-tetrahydroisoquinoline-2-

carboxamide 
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The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 6aa, 	and replacing 2-phenylacetyl 	chloride with phenyl 

isocyanate. 

LC/MS (C47H50N605) 779 [M+H]+; RT 1.12 

5 Example 78: 	N-Benzyl-6-(14(4-hydroxyphenyl)(methyl)earbamoyl]-5,6,7,8- 

tetrahydroindolizin-3-y1}-74(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbonyll-1,2,3,4-tetrahydroisequinoline-2-earboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 	6aa, 	and replacing 2-phenylacetyl 	chloride 	with benzyl 

10 isocyanate. 

LC/MS (C481-152N605) 793 [Mt-fi]+  ; RT 1.12 

High-resolution mass (ESI+): 

Empirical formula: C48H52N605  

[M+H]+  calculated: 793.4072 

15 [M+H]+  measured: 793.4067 

Example 79: 	6-{1-1(4-Hydroxyphenyl)(methyl)earbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y1)-N-methyl-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline- 

2-earbonyI]-1,2,3,4-tetrahydroisoquinoline-2-earboxamide 

The procedure is as in Example 74, replacing N-methylaniline in Step B with N- 

20 benzylmethylamine. 

LC/MS (C381-4N504) 632 [M-41]+; RT 1.16 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C381-141N504 
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The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 6aa, and replacing 2-phenylacetyl chloride with phenyl 

isocyanate. 

LC/MS (C47H5ON605) 779 [M+H]+; RT 1.12 

Example 78: jV-Benzyl-6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroiudolizin-3-yl}~7-[(35)-3-(morpholin-4-yImethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyI]-l,2,3,4-tetrahydroisoquinoline-2-carboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 6aa, and replacing 2-phenylacetyl chloride with benzyl 

isocyanate. 

LC/MS (C48HS2N605) 793 [M+H]+; RT 1.12 

High-resolution mass (ESI+): 

Empirical formula: C48H52N6O5 

[M+H]+ calculated: 793.4072 

[M+H]+ measured: 793.4067 

Example 79: 6-{l-[(4-Hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindo]izin-3-yl}-7V-niethyl-7-[(3J?)-3-methyl-l,2,3)4-tetrahydroisoquinoline-

2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxamide 

The procedure is as in Example 74, replacing TV-methyl aniline in Step B with N-

benzy 1 methylamine. 

LC/MS (C38H4,N504) 632 [M+H]+; RT 1.16 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C38H41N5O4 
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IN-FM+  calculated: 632.3231 

[M+H]+  measured: 632.3232 

Example 80: 	N-(4-Hydroxypheny1)-N,1,2-trimethy1-5-(6-1(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-carbony11-2-(2-phenylacety1)-2,3-dihydro-11-1- 

5 isoindo1-5-y1}-1H-pyrrole-3-earboxamide 

Step A: N44-(Benzyloxy)phenyli-N,1,2-trimethyl-546-[(3R)-3-ntethyl-1,2,3,4- 

tetrahydrolsoquinoline-2-earbonyl]-2-0-phenylacety0-2,3-dihydro-1H-isoindo1-5-y1}- 

1H-pymie-3-carboxamide 

To a solution of the compound from Preparation 7bb (50 mg, 0.08 mmol) in 

10 dichloromethane (2 mL), cooled to 0 °C, are added DIPEA (28 uL, 0.16 mmol) and 

phenylacetyl chloride (13 uL, 0.10 mmol). After stirring for 10 min, the reaction is diluted 

with dichloromethane, sequentially washed with 1M aqueous NaOH and brine, dried 

(magnesium sulphate), and concentrated in vacua. 	The crude material is purified on 

CombiFlash (4 g silica, dichloromethane to 3% methanol/dichloromethane) to afford the 

15 product. 

LC/MS (C48F146N404) 743 [M+H]{; RT 1.47 (Method B) 

Step B: N-(4-Hydroxypheny1)-N,1,2-trintethyl-5-16-[(3R)-3-tnethyl-1,2,3,4- 

tetraltydroisoquinoline-2-carbonyll-2-(2-phenylacety1)-2,3-dihydro-1H-lsoindol-5-A- 

1H-pyrrole-3-carboxamide 

20 A solution of the product from Step A (59 mg, 0.08 mmol) in ethanol was added to 10% 

Pd/C (catalytic) and the mixture was shaken at ambient temperature under an atmosphere 

of hydrogen for ca 16 h. Filtration through celite, evaporation of solvents under vacuum, 

and 	purification 	on 	CombiFlash 	(4 	g 	silica, 	dichloromethane 	to 	5% 

methanol/dichloromethane) afforded the desired product. 

25 LC/MS (C41H40N404) 653 [M+H] "; RT 1.25 (Method B) 

High-resolution mass (ESI+): 
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[M+H]+calculated: 632.3231 

[M+H]+ measured: 632.3232 

Example 80: Ar-(4-HydroxyphenyI)-Ar,l,2-trimethyl-5-{6-[(3/?)-3-methyl-

l,2,3,4-tetrahydroisoquinoline-2-carbonyI]-2-(2-phenyIacetyl)-2,3-dihydro-l//-

5 isoindol-5-yl}-l//-pyrrole-3-carboxamide 

Step A: N-[4-(Benzyloxy)phenyl]-N,l,2-trimethyl-5-{6-[(3R)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonylJ-2-(2-phenylacetyl)-2,3-dihydro-lH-isoindol-5-yl}-

lH-pyrrole-3-carboxamide 

To a solution of the compound from Preparation 7bb (50 mg, 0.08 mmol) in 

10 dichloromethane (2 mL), cooled to 0 °C, are added DIPEA (28 uL, 0.16 mmol) and 

phenylacetyl chloride (13 uL, 0.10 mmol). After stirring for 10 min, the reaction is diluted 

with dichloromethane, sequentially washed with 1M aqueous NaOH and brine, dried 

(magnesium sulphate), and concentrated in vacuo. The crude material is purified on 

CombiFlash (4 g silica, dichloromethane to 3% methanol/dichloromethane) to afford the 

15 product. 

LC/MS (C48H46N4O4) 743 [Mill]1; RT 1.47 (Method B) 

Step B: N-(4-Hydroxyphenyl)-N,l,2-trimethyl-5-{6-[(3R)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonylJ-2-(2-phenylacetyl)-2,3-dihydro-lH-isoindol-5-yI}-

lH-pyrrole-3-carboxamide 

20 A solution of the product from Step A (59 mg, 0.08 mmol) in ethanoi was added to 10% 

Pd/C (catalytic) and the mixture was shaken at ambient temperature under an atmosphere 

of hydrogen for ca 16 h. Filtration through celite, evaporation of solvents under vacuum, 

and purification on CombiFlash (4 g silica, dichloromethane to 5% 

methanol/dichloromethane) afforded the desired product. 

25 LC/MS (C4,H4oN404) 653 [M+H]h; RT 1.25 (Method B) 

High-resolution mass (ESI+): 



WO 2015/011164 
	

PCT/EP2014/065764 

- 129 - 

Empirical formula: C41H40N404 

[M+1-1]+  calculated: 653.3122 

[M+1-1]" measured: 653.3137 

Example 81: 	N-tert-Butyl-5-{1-[(4-hydroxyphenyl)(methyl)earbamoyl]-5,6,7,8- 

5 tetrahydroindolizin-3-y1)-N-methyl-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline- 

2-carbonyl]-2,3-dihydro-1H-isoindole-2-earboxamide 

The procedure is as in Example 74, replacing the product from Preparation Gab in Step A 

with the product from Preparation 7ab, and replacing N-methyl aniline in Step B with N-

tert-butylmethylamine. 

10 LC/MS (C41H47N504) 674 [M+1-1]+; RT 1.38 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H47N504 

[M+H]+  calculated: 674.3701 

[M+H]+  measured: 674.3720 

15 Example 82: 	5411(4-Hydroxyphenyl)(methyl)earbamoy1]-5,6,7,8- 

tetrahydroindolizin-3-y1)-N-methyl-6-[(3R)-3-methyl-1,2,3,41-tetrahydroisoquinoline- 

2-earbonyl]-N-phenyl-2,3-dihydro-1H-isoindole-2-earboxamide 

The procedure is as in Example 74, replacing the product from Preparation Gab with the 

product from Preparation 7ab. 

20 LC/MS (C43H43N504) 694 [M+1-1]+; RT 1.33 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H43N504 
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Empirical formula: C41H40N4O4 

[M+Hf calculated: 653.3122 

[M+H]1 measured: 653.3137 

Example 81: Ar-terf-ButyI-5-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-/V-methyl-6-[(3i?)-3-methyl-l,2,3,4-tetrahydroisoquinoline-

2-carbonyl]-2,3-dihydro-l//-isoindole-2-carboxamide 

The procedure is as in Example 74, replacing the product from Preparation 6ab in Step A 

with the product from Preparation 7ah, and replacing //-methyl aniline in Step B with N-

/e/Y-butyhncthylamine. 

LC/MS (C4!H47N504) 674 [M+H]+; RT 1.38 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H47N5O4 

[M+Hf calculated: 674.3701 

[M+Hf measured: 674.3720 

Example 82: 5-{l-[(4-Hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-Ar-methyI-6-[(3if)-3-methyl-l,2,3,4-tetrahydroisoquinoline-

2-carbonyl]-/V-phenyI-2,3-dihydro-l//-isoindoIe-2-carboxainide 

The procedure is as in Example 74, replacing the product from Preparation 6ab with the 

product from Preparation 7ab. 

LC/MS (C43H43N5O4) 694 [M+Hf; RT 1.33 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H43N5O4 
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[M+H]+  calculated: 694.3388 

[M1-H] measured: 694.3395 

Example 83: 	N-(4-11ydroxyphenyl)-N-methyl-3-16-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisaquinoline-2-earbony1]-2-(3-phenylazetidinel -earbanyl)-2,3-dihydro- 

5 1H-isoindol-5-y11-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as in Example 74, replacing the product from Preparation 7aa with the 

product from Preparation lab, and replacing N-methylaniline with 3-phenylazetidine 

hydrochloride. 

LC/MS (C45H45N504) 720 [M+H]}; RT 2.62 (Method A) 

10 High-resolution mass (ESI+): 

Empirical formula: C45H45N504 

[M+ H] ' calculated: 720.3544 

[M+H]+  measured: 720.3536 

Example 84: 	N-(4-Hydroxypheny1)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4- 

15 tetrahydroisoquinoline-2-earbonyl]-2-(3-phenylazetidine-1-earbony1)-1,2,3,4-

tetrahydroisoquinolin-6-y11-5,6,7,8-tetrahydroindolizine-1-earboxamide 

The procedure is as in Example 74, replacing the product from Preparation 7aa with the 

product from Preparation 6ab, and replacing N-methylaniline with 3-phenylazetidine 

hydrochloride. 

20 LC/MS (C46H47N504) 734 [M+H]; RT 2.66 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C461-1.47N504 

[M+11]+  calculated: 734.3701 
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[M+H]+ calculated: 694.3388 

[M+H]+ measured: 694.3395 

Example 83: iV-(4-Hydroxypheiiyl)-jV-methyl-3-{6-[(3J?)-3-methyI-l,2,3,4-

tetrahydroisoquinoline-2-carbonyI]-2-(3-phenylazetidine-l-carbonyI)-2,3-dihydro-

lH~isoindoI-5-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as in Example 74, replacing the product from Preparation 7aa with the 

product from Preparation 7ab, and replacing A'-mcthylamline with 3-phenylazetidine 

hydrochloride. 

LC/MS (C45H45N504) 720 [M+H]+; RT 2.62 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C45H45N5O4 

[M+H]+ calculated: 720.3544 

[M+H]+ measured: 720.3536 

Example 84: Ar-(4-Hydroxyphenyl)-Ar-methyl-3-{7-[(3Jff)-3-methyl-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyI]-2-(3-phenyIazetidine-l-carbonyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as in Example 74, replacing the product from Preparation 7aa with the 

product from Preparation 6ab, and replacing /V-melhylaniline with 3-phenylazetidine 

hydrochloride. 

LC/MS (C46H47N504) 734 [M+H]+; RT 2.66 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C4611471^04 

[M+H]+ calculated: 734.3701 
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[M+1-1]+  measured: 734.3668 

Example 85: 	N-Benzy1-5-{1-[(4-hydroxyphenyl)(methyl)carbamoyli-5,6,7,8- 

tetrahydroindolizin-3-y1)-N-methyl-64(3R)-3-methy14,2,3,4-tetrahydroisoquinoline- 

2-earbony111-2,3-dihydro-111-isoindole-2-earboxamide 

5 Step A: N-Benzy1-5-(144-(benzyloxy)phenylkinethyOcarbamoyli-5,6,7,8- 

tetrahydroindolizin-3-y1)-N-methyl-64(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

carbonyq-2,3-dihydro-1H-lsoindole-2-earboxarnide 

The procedure is as in Step A and Step B of Example 74, replacing the product from 

Preparation 6ab in Step A with the product from Preparation 7ab, and replacing N- 

10 methylaniline in Step B with N-benzylmethylamine. 

LC/MS (C511-151N504) 798 [M+1-1]+; RT 1.55 (Method B) 

Step B: N-Benzy1-5414(4-hydroxyphenyl)(methyl)carbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y1)-N-methyl-64(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbonyll-2,3-dihydro-IH-isoindole-2-carboxamide 

15 The product from Step A (46 mg, 0.06 mmol) was dissolved in dichloromethane (5 mL) 

and cooled to 0 °C. To this was added boron trichloride (1M in dichloromethane; 0.18 

mmol) dropwise. The reaction was stirred at ambient temperature for 1 h, then quenched 

by the addition of methanol (5 mL) and concentrated in vacuo. The crude material was 

partitioned between ethyl acetate and water, and the organic extract was washed with 

20 brine, dried (magnesium sulphate) and concentrated in vacuo. Purification by flash column 

chromatography (4 g silica, dichloromethane to 5% methanol in dichloromethane) afforded 

the desired product. 

LC/MS (C44H451\1504) 708 [M+H]+; RT 1.36 (Method B) 

High-resolution mass (ESI+): 

25 Empirical formula: C441-145N504 

[M+Hf calculated: 708.3544 
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[M+Hf measured: 734.3668 

Example 85: Ar-Benzyl-5-{l-[(4-Iiydroxyphenyl)(methy])carbainoyl]-5,6,7,8-

tetrahydroindolizin-3~yl}-ALmethyl-6-[(3/f)-3-methyl-l,2,3,4-tetrahydroisoquinoline-

2-carbonyl]-2,3-dihydro-li/-isoindole-2-carboxamide 

Step A: N-Benzyl-5-(l-{[4-(benzyloxy)phenylJ(methyl)carbamoyl}-5,6,7,8-

tetrahydroindolizin-3-yl)-N-methyl-6-f(3R)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

car bony IJ-2,3-diliydro-1 H-isoin dole-2-carboxamide 

The procedure is as in Step A and Step B of Example 74, replacing the product from 

Preparation 6ab in Step A with the product from Preparation 7ab, and replacing N-

methylaniline in Step B with iV-benzylmethylamine. 

LC/MS (C51H51N5O4) 798 [M+Hf; RT 1.55 (Method B) 

Step B: N-Benzyl-5-{l-l(4-hydroxyphenyl) (methyl)carbamoyl]-5,6,7,8-

tetrahydroindo!izin-3-yl}-N-methyl-6-[(3R)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dihydro-l H-isoindole-2-carboxamide 

The product from Step A (46 mg, 0.06 mmol) was dissolved in dichloromethane (5 mL) 

and cooled to 0 °C. To this was added boron trichloride (IM in dichloromethane; 0.18 

mmol) dropwise. The reaction was stirred at ambient temperature for 1 h, then quenched 

by the addition of methanol (5 mL) and concentrated in vacuo. The crude material was 

partitioned between ethyl acetate and water, and the organic extract was washed with 

brine, dried (magnesium sulphate) and concentrated in vacuo. Purification by flash column 

chromatography (4 g silica, dichloromethane to 5% methanol in dichloromethane) afforded 

the desired product. 

LC/MS (C44H45N5O4) 708 [M+Hf; RT 1.36 (Method B) 

High-resolution mass (ESJ+): 

Empirical formula: C44H45N5O4 

[M+Hf calculated: 708.3544 
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[M+H]+  measured: 708.3542 

Example 86: 	34242-(2-Chlorophenoxy)acetyll-6-[(3R)-3-methy14,2,3,4- 

tetrahydroisoquinoline-2-earbonyl]-2,3-dihydro-1H-isoindo1-5-y1)-N-(4-

hydroxypheny1)-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide 

5 Step A: N-H-(Benzyloxy)pheny11-3-1242-(2-chlorophenoxy)acety11-6-[(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-carbonylj-2,3-dihydro-1H-isoindo1-5-yg-N-methy1- 

5,6,7,8-tetrahydroltulolizine-1-carboxantide 

The procedure is as in Step A of Example 11, replacing the product from Preparation 7aa 

with the product from Preparation 7ab, and replacing propionyl chloride with 2-(2- 

10 chlorophenoxy)acetyl chloride. 

LC/MS (C50H47N405C1) 819 [M+H]+; RT 1.53 (Method B) 

Step B: 342-12-(2-Chlorophenoxy)acety11-6-NR)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbony11-2,3-dihydro-1H-lsoindol-5-y1)-N-(4-hydroxypheny1)- 

N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide 

15 The procedure is as in Step B of Example 85, replacing the product in Step A of Example 

85 with the product of Step A in Example 86. 

LC/MS (C43H41N405C1) 729 [M+H]+; RT 1.35 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H41N405C1 

20 [M+14]+  calculated: 729.2838 

[M+14] f  measured: 729.2820 

Example 87: 	N-(41-HydroxypIteny1)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyl]-2-12-(phenylamino)acetyll-2,3-dihydro-lH- 

isoindo1-5-31)-5,6,7,8-tetrahydroindolizine-1-earboxamide 
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[M+H]+ measured; 708.3542 

Example 86: 3-{2-[2-(2-ChIorophenoxy)acetyI]-6-[(3i?)-3-m ethyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyI]-2,3-dihydro-l/7-isoindol-5-yl}-A'-(4-

hydroxyphenyl)-7V-methyl-5,6,7,8-tetrahydroindolizine-l-carboxamide 

Step A: N-l4-(Benzyloxy)phenylJ-3-{2-[2-(2-chlorophenoxy)acetyl]-6-[(3R)-3-methyl-

l,2,3,4-ietrahydroisoquinoline-2-carbonylJ-2,3-dibydro-lH-isoindol-S-yl}-N-methyl-

5,6,7,8-tetrahydroindolizin e-1 -carboxamide 

The procedure is as in Step A of Example 11, replacing the product from Preparation 7aa 

with the product from Preparation 7ab, and replacing propionyl chloride with 2-(2-

chlorophenoxy)acetyl chloride. 

LC/MS (C50H47N4O5CI) 819 [M+H]+; RT 1.53 (Method B) 

Step B: 3-{2-[2-(2-C/iloropltenoxy)acetylJ-6-f(3R)-3-metliyl-l,2,3,4-

tetraliydroisoquinolme-2-carbonyl]-2,3-dihydro-lH-isoindol-5-yl}-N-(4-hydroxyphenyl)-

N-methyl-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as in Step B of Example 85, replacing the product in Step A of Example 

85 with the product of Step A in Example 86. 

LC/MS (C43H4,N405C1) 729 [M+H]+; RT 1.35 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H41N4O5CI 

[M+H]' calculated: 729.2838 

[M+H]+ measured: 729.2820 

Example 87: A'--(4-Hydro\ypheny!)-A-mcthyl-3-{6-|{3/f)-3-methyI-l ,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-2-[2-(phenyIamino)acetyl]-2,3-dihydro-l//-

isoindo!-5-yl}-5,6,7,8-tetrahydroindoIizine-l-carboxamide 
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The procedure is as described in Example 23, replacing 2-methyl-3-phenylpropanoic acid 

in Step A with 2-(phenylamino)acetic acid. 

LCAVIS (C431-143N504) 694 [M+1-1] ; RT 2.58 (Method A) 

High-resolution mass (ESI+): 

5 Empirical formula: C43H43N504 

[M+1-1]+  calculated: 694.3388 

[M-FFI]" measured: 694.3357 

Example 88: 	Phenyl 644-[(4-hydroxyphenyl)(methyl)carbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1)-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

10 tetrahydroisoquinoline-2-earbonyll-L2,3,4-tetrahydroisoquinoline-2-carboxylate 

hydrochloride 

The procedure was as described for Example 69, replacing the compound from Preparation 

6aa with the compound from Preparation 6ba. 

LC/MS (C45H47N506)  754 [M+H]+; RT 1.17 (Method B) 

15 High-resolution mass (ESI+): 

Empirical formula: C45H47N506 

[M+I-I] f  calculated: 754.3599 

[M+1-1]+  measured: 754.3598 

Example 89: 	N-(41-Hydroxyphenyl)-N,1,2-trimethyl-547-1(3S)-3-(morpholin-4- 

20 ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbony11-2-(2-phenylacety1)-1,2,3,4-

tetrahydroisoquinolin-6-y1}-11/-pyrrole-3-carboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 6aa. 
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The procedure is as described in Example 23, replacing 2-methyl-3-phenylpropanoic acid 

in Step A with 2-(phenylamino)acetic acid. 

LC/MS (C43H43N5O4) 694 [M+Hf; RT 2.58 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C43H43N5O4 

[M+Hf calculated: 694.3388 

[M+Hf measured: 694.3357 

Example 88: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoylf l^S-

diinethyl-l/Z-pyrrol^-ylj^-KS^-S-fmorphoIin^-ylmetliyl)-!^^^-

tetraliydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoIine-2-carboxylate 

hydrochloride 

The procedure was as described for Example 69, replacing the compound from Preparation 

6aa with the compound from Preparation 6ba. 

LC/MS (C45H47N506) 754 [M+Hf; RT 1.17 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C45H47N5O6 

[M+Hf calculated: 754.3599 

[M+Hf measured: 754.3598 

Example 89: 7V-(4-Hydroxyphenyl)-Ar,l,2-trimethyI-5-{7-[(3iS)-3-(morpholin-4-

yhnethyl)-l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-2-(2-phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl}-l//-pyrrole-3-carboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa with the 

product from Preparation 6aa. 
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LC/MS (C46H49N505) 752 [M+H]+; RT 1.10 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H491\1505  

[M+1-1] f  calculated: 752.3806 

5 [M+11]4-  measured: 752.3797 

Example 90: 	N-(4-Hydroxyplieny1)-N-methyl-3-(7-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbony1]-2-[(2S)-2-phenylpropanoy1]-1,2,3,4-

tetrahydroisoquinolin-6-yI)-5,6,7,8-tetrahydroindalizine-1-carboxamide 

The procedure is as described in Example 23, replacing the product of 7ab with the product 

10 of Preparation 6ab, and replacing 2-methyl-3-phenylpropanoic acid in Step A with (25)-2-

phenylpropanoic acid. 

LC/MS (C45H46N404) 707 [M+Hf; RT 2.65 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C451-146N404 

15 [M r1-1]+  calculated: 707.3592 

[M+H]+  measured: 707.3589 

Example 91: 	N-(4-Hydroxypheny1)-N-methyl-3-(7-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbony1]-2-1(2R)-2-phenylpropanoy11-1,2,3,4-

tetrahydroisoquinolin-6-yI}-5,6,7,8-tetrahydroindolizine-1-carboxamide 

20 The procedure is as described in Example 23, replacing the product of 7ab with the product 

of Preparation 6ab, and replacing 2-methyl-3-phenylpropanoic acid in Step A with (2R)-2-

phenylpropanoic acid. 

LC/MS (C45H46N404)  707 [M+H]+; RT 2.66 (Method A) 
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LC/MS (C46H49N5O5) 752 [M+Hf; RT 1.10 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H49N5O5 

[M+Hf calculated: 752.3806 

[M+Hf measured: 752.3797 

Example 90: Ar-(4-Hydroxyphenyl)-7V-methyI-3-{7-[(37f)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-[(21S)-2-phenylpropanoyl]-l;>2,3,4-

tetrahydroisoquinolin-6-yI}-5,6,7,8-tetrahydroiiidoliziiie-l-carboxamide 

The procedure is as described in Example 23, replacing the product of 7ab with the product 

of Preparation 6ab, and replacing 2-methyl-3-phenylpropanoic acid in Step A with (2S)-2-

phenylpropanoic acid. 

LC/MS (C45H46N404) 707 [M+Hf; RT 2.65 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C45H46N404 

[M+Hf calculated: 707.3592 

[M+Hf measured: 707.3589 

Example 91: Ar-(4-Hydroxyphcnyl)~Ar-metliyl-3-{7-[(3/f)-3-methyM,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-[(27?)-2-phenyIpropanoyl]-l,2,3t4-

tetrahydi'oisoquinolin-6-yI}-5,6,7,8-tetrahydroindoIizine-l-carboxamide 

The procedure is as described in Example 23, replacing the product of 7ab with the product 

of Preparation 6ab, and replacing 2-methyl-3-phenylpropanoic acid in Step A with (2R)-2-

phenylpropanoic acid. 

LC/MS (C45H46N4O4) 707 [M+Hf; RT 2.66 (Method A) 
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High-resolution mass (ESI+): 

Empirical formula: C451-146N404 

[M+H]+  calculated: 707.3592 

[M+H]+  measured: 707.3589 

5 Example 92: 	N-(4-Hydroxypheny1)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbony1]-2-1(phenylearbamoyl)methy11-2,3-dihydro4H-

isoindo1-5-y1}-5,6,7,8-tetrahydroindolizine-1-earbaxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa in Step A 

with the product from Preparation lab, and replacing 2-phenylacetyl chloride in Step A 

10 with 2-chloro-N-phenylacetamide 

LC/MS (C43H43N504) 694 [M+H]+; RT 1.18 (Method B) 

Example 93: 	Benzyl 641-1(4-hydroxyphenyl)(methypearbamoyl]-5,6,7,8- 

tetrahydroindolizin-3-y1}-7-1(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbony11-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

15 The procedure is as in Example 62, replacing the product from Example 10 with the 

product from Example 27. 

LC/MS (C441-144N405)  709 [M+14] '; RT 1.41 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C441-144N405 

20 [M+1-1]+  calculated: 709.3384 

[M+1-1]+  measured: 709.3387 
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High-resolution mass (ESI+): 

Empirical formula: C45H46N4O4 

[M+Hf calculated: 707.3592 

[M+Hf measured: 707.3589 

Example 92: Ar-(4-Hydroxyphenyl)-Ar-methyl-3-{6-[(3ff)-3-methyI-l,2,3j4-

tetrahydroisoquinoline-2-carbonyl]-2-[(phenylcarbamoyl)methyl]-2,3-dihydro-l,ff-

isoindol-5-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as in Example 8, replacing the product from Preparation 7aa in Step A 

with the product from Preparation 7ab, and replacing 2-phenylacetyl chloride in Step A 

with 2-chloro-iV-phenylacetamide 

LC/MS (C43H43N5O4) 694 [M+Hf; RT 1.18 (Method B) 

Example 93: Benzyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindoIizin-3-yI}-7-[(3/f)-3-methyI-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxyIate 

The procedure is as in Example 62, replacing the product from Example 10 with the 

product from Example 27. 

LC/MS (C44H44N4O5) 709 [M+Hf; RT 1.41 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C44IL4N4O5 

[M+Hf calculated: 709.3384 

[M+Hf measured: 709.3387 
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Example 94: 	Benzyl 6-{1-1(4-hydroxyphenyl)(methyl)earbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y1}-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbonyll-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

Step A: N-(4-Hydroxypheny1)-N-methyl-347-1(3S)-3-(morpholin-4-ylmethy04,2,3,4- 

5 tetrahydroisoquinoline-2-carbony11-1,2,3,4-tetrahydrolsoquinolin-6-y1}-5,6,7,8-

tetrahydroindolizine-1-carboxamide, trifluoroacetic acid salt 

To a solution of the product from Step A of Preparation 6aa {43 mg, 0.065 mmol) in 

dichloromethane (5 mL) is added trifluoroacetic acid (0.4 mL), and the mixture is stirred at 

ambient temperature for ca 16 h. The solvent is removed in vacuo to afford the desired 

10 product which is used directly in the next step without further purification. 

LC/MS (C401-145N504) 660 [M+H]+; RT 0.87 (Method B) 

Step B: Benzyl 6-11-1(4-hydroxyphenyl)(methyOcarbamoyll-5,6,7,8-tetrahydroindolizin- 

3-y1}-74(3S)-3-(motpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinolhte-2-carbonyll- 

1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

15 The product from Step A (43 mg, 0.06 mmol) is dissolved in dichloromethane (2 mL) and 

cooled to 0°C. 	To this is added triethylamine (42 uL, 0.3 mmol) followed by benzyl 

chloroformate (9 uL) and the mixture is stirred for 15 minutes. 	The reaction mixture is 

diluted with dichloromethane and washed sequentially with 1M aqueous NaOH, and brine. 

The organics are dried over magnesium sulphate, filtered and concentrated and the residue 

20 taken-up in methanol. 	To the methanolic solution is added 1M aqueous NaOH and the 

mixture is heated for 2 hours at 50°C. 	The reaction mixture is concentrated in vacuo, 

partitioned between ethyl acetate and brine, and the organics dried over magnesium 

sulphate. After evaporation, the crude product is purified by flash column chromatography 

over 	silica 	(4 	g), 	eluting 	with 	a 	gradient 	of 	dichloromethane 	to 	5% 

25 methanol/dichloromethane. 

LC/MS (C48H51N506) 794 [Mf-H]}; RT 1.21 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H51N506 
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Example 94: Benzyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yI}-7-[(3S)-3-(morphoHn-4-ylmethyl)-l,2,354-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

Step A: N-(4-Hvdroxvphenvl)-N-methvl-3-f7-[(3S)-3-(morpholin-4-vlmethvl)-L23.4-

tetraliydroisoquinoline-2-carbonyl]-l)2)3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-l-carboxamide, trifluoroacetic acid salt 

To a solution of the product from Step A of Preparation 6aa (43 mg, 0.065 mmol) in 

dichloromethane (5 mL) is added trifluoroacetic acid (0.4 mL), and the mixture is stin-ed at 

ambient temperature for ca 16 h. The solvent is removed in vacuo to afford the desired 

product which is used directly in the next step without further purification. 

LC/MS (C40H45N5O4) 660 [M+Hf; RT 0.87 (Method B) 

Step B: Benzyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindoUzin-

3-yl}-7-[(3S)-3-(morpholin-4-ylmethyI)-l,2t3,4-tetrahydroisoquinoline-2-carbonylJ-

l,2,3,4-tetrahydroisoquinoline-2-carboxyIate 

The product from Step A (43 mg, 0.06 mmol) is dissolved in dichloromethane (2 mL) and 

cooled to 0°C. To this is added triethylamine (42 uL, 0,3 mmol) followed by benzyl 

chloroformate (9 uL) and the mixture is stirred for 15 minutes. The reaction mixture is 

diluted with dichloromethane and washed sequentially with IM aqueous NaOH, and brine. 

The organics are dried over magnesium sulphate, filtered and concentrated and the residue 

taken-up in methanol. To the methanolic solution is added IM aqueous NaOH and the 

mixture is heated for 2 hours at 50°C. The reaction mixture is concentrated in vacuo, 

partitioned between ethyl acetate and brine, and the organics dried over magnesium 

sulphate. After evaporation, the crude product is purified by flash column chromatography 

over silica (4 g), eluting with a gradient of dichloromethane to 5% 

methanol/dichloromethane. 

LC/MS (C48H51N506) 794 [M+Hf; RT 1.21 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H51N5O6 
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[M+I-1]+  calculated: 794.3912 

[M-1-1-1]+  measured: 794.3908 

Example 95: 	N-(4-Hydroxypheny1)-N-methy1-3-(74(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinolitte-2-earlaony11-2-(2-phenylbutanoy1)-1,2,3,4- 

5 tetrahydroisoquinolin-6-yI)-5,6,7,8-tetrahydraindolizine-1-earboxamide 

The procedure is as described in Example 23, replacing the product of lab with the product 

of Preparation 6ab, and replacing 2-methyl-3-phenylpropanoic acid in Step A with 1-

phenylcyclopropane-1-carboxylie acid. 

LC/MS (C46H48N404) 721 [M+H]}; RT 2.72 (Method A) 

10 High-resolution mass (ESTE): 

Empirical formula: C46H48N404 

[M+El]+  calculated: 721.3748 

[M+H]+  measured: 721.3740 

Example 96: 	N-(4-Hydroxypheny1)-N-methy1-3-17-[(3R)-3-methyl-1,2,3,4- 

15 tetrahydroisoquinoline-2-earbony1]-242-(4-{12-(morpholin-4-

ypethyl]amino}phenyl)acetyl]-1,2,3,4-tetrahydroisoquinolin-6-y11-5,6,7,8-

tetrahydroindolizine-1-earbaxamide 

Step A: Ethyl 2-(4{C2-(morpholin-4-yl)ethyllamino]phenyOacetate 

To a boiling tube was added ethyl 2-(4-bromophenyl)acetate (317 mg, 1.3 mmol), the 2- 

20 (morpholin-4-ypethan-l-amine (257 uL, 1.96 mmol), potassium phosphate tribasic (386 

mg, 1.82 mmol) and (2-biphenyl)di-teat-butylphosphine (0.1 mol%) followed by toluene 

(6 mL). 	The reaction was degassed with nitrogen followed by the addition of 

bis(dibenzylideneacetone)palladium(0) (0.05 mol%). The reaction was then heated at 100 

°C under nitrogen for ca 6 h. The reaction was diluted with dichloromethane and washed 

WO 2015/011164 PCT/EP2014/065764 

- 137 -

[M+H]+calculated: 794.3912 

[M+H]+ measured: 794.3908 

Example 95: Ar-(4-Hydroxyphenyl)-Ar-methyl-3-{7-[(3Jff)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylbutanoyl)-l,2,3,4-

tetiahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as described in Example 23, replacing the product of 7ab with the product 

of Preparation 6ab, and replacing 2-methyl-3-phenylpropanoic acid in Step A with 1-

phenylcyclopropane-1 -carboxylic acid. 

LC/MS (C1(,FL18R,04) 721 [M+H]+; RT 2.72 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: 

[M+H]+ calculated: 721.3748 

[M+H]+ measured: 721.3740 

Example 96: Ar-(4-Hydroxyphenyl)-ALmethyl-3-{7-[(3i?)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-[2-(4-{[2-(morpholin-4-

yl)ethyl]amino}phenyI)acetyI]-l, 2,3,4-tetrahydroisoquinolin-6-yI}-5,6,7,8-

tetrahydroindolizine-l-carboxamide 

Step A: Ethyl 2-(4-{[2-(morphoUn-4-yl)ethyl]amino}phenyl)acetate 

To a boiling tube was added ethyl 2-(4-bromophenyl)acetate (317 mg, 1.3 mmol), the 2-

(morpho!in-4-yl)ethan-l-amine (257 pL, 1.96 mmol), potassium phosphate tribasic (386 

mg, 1.82 mmol) and (2-biphenyI)di-te/*/-butylphosphine (0.1 mol%) followed by toluene 

(6 mL). The reaction was degassed with nitrogen followed by the addition of 

bis(dibenzylideneacetone)palladium(0) (0.05 mol%). The reaction was then heated at 100 

°C under nitrogen for ca 6 h. The reaction was diluted with dichloromethane and washed 
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with water. The organic extract was dried over magnesium sulphate, filtered and loaded 

onto a column for purification on silica in a gradient of iso-hexane to ethyl acetate. 

LC/MS (C16H24N203) 293 [M+Hr; RT 1.74 (Method A) 

Step B: Sodium 2-(442-(motpholin-4-Aethyllamino}phenyOacetate 

5 To a solution of the product obtained in Step A (61 mg, 0.21 mmol) in methanol (5 ml) 

was added 2M NaOH (21 	viL, 0.42 mmol). 	The reaction was stirred at ambient 

temperature for ca 16 h. The reaction was then filtered through a cotton wool plug and 

concentrated in vacua, then triturated with ether, filtered and solvents removed in vacua. 

LC/MS (Ci4H201\1203) 265 [M+H]{; RT 0.50 (Method A) 

10 Step c: N-14-(Benzyloxy)phenylpN-methyl-3-{74(3R)-3-tnethyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyil-2-12-(442-(morpholin-4- 

AetityljaminolphenyOacetyl]-1,2,3,4-tetralrydroisoquhtolin-6-y0-5,6,7,8-

tetrahydroindolizine-1-earboxamide 

To a solution of the product from Preparation Gab (40 mg, 0.05 mmol) in dichloromethane 

is (3 ml) was added N,N-diisopropylethylamine (20 4, 0.15 mmol) and HBTU (20 mg, 0.5 

mmol) followed by the sodium salt from Step B (23 mg, 0.8 minol). The reaction was 

stirred at ambient temperature for ca 16 h. The reaction was diluted with dichloromethane 

and washed with water. The organic extract was dried over magnesium sulphate, filtered 

and 	concentrated 	in 	vacua. 	Purification by 	flash 	column chromatography 	(silica; 

20 dichloromethane to 5% methanol in dichloromethane) followed by trituration with ether 

afforded the desired product as a cream powder. 

LC/MS (C571462N605) 911 [M+H] ; RT 2.51 (Method A) 

Step 12: N-(4-Hydroxypheity0-N-metityl-3474(3R)-3-methyl-1,2,3,4- 

tetralrydroisoquinoline-2-carbonyil-2-12-(442-(ntorpholin-4- 

25 yOethyliamino}phenyOacely11-1,2,3,4-tetraitydroisoquinolin-6-y11-5,6,7,8-

tetrahydrohtdolizine-l-earboxamide 

A solution of the product from Step C (68 mg, 0.07 mmol) in ethanol (5 mL) was added to 

10% Pd/C (catalytic) and the mixture was shaken at ambient temperature under an 
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with water. The organic extract was dried over magnesium sulphate, filtered and loaded 

onto a column for purification on silica in a gradient of iso-hexane to ethyl acetate. 

LC/MS (CI6H24N203) 293 [MUI]!; RT 1.74 (Method A) 

Step B: Sodium 2-(4-{[2-(morph olin-4-yl) ethyl)a min ojpltenyl) acetate 

5 To a solution of the product obtained in Step A (61 mg, 0.21 mmol) in methanol (5 ml) 

was added 2M NaOH (21 pL, 0.42 mmol). The reaction was stirred at ambient 

temperatui'e for ca 16 h. The reaction was then filtered through a cotton wool plug and 

concentrated in vacuo, then triturated with ether, filtered and solvents removed in vacuo. 

LC/MS (C!4H2ON203) 265 [M+H]+; RT 0.50 (Method A) 

10 Step C: N-l4-(Benzvloxv}phewl]-N-methvl-3-{7-[(3R)-3-methvl-l.2.3.4-

tetrahydroisoquinoline-2-carbonyl]-2-[2-(4-{[2-(morpholin-4-

yl)ethyl]ammo}phenyl)acetyl]-l,2,3,4-tetrahydi'oisoquinolm-6-yl}-5,6,7,8-

tetrahydroindolizine-l-carboxamide 

To a solution of the product from Preparation 6ab (40 mg, 0.05 mmol) in dichloromethane 

15 (3 ml) was added A',A'-diisopropylethylamine (20 pL, 0.15 mmol) and HBTU (20 mg, 0.5 

mmol) followed by the sodium salt from Step B (23 mg, 0.8 mmol). The reaction was 

stirred at ambient temperature for ca 16 h. The reaction was diluted with dichloromethane 

and washed with water. The organic extract was dried over magnesium sulphate, filtered 

and concentrated in vacuo. Purification by flash column chromatography (silica; 

20 dichloromethane to 5% methanol in dichloromethane) followed by trituration with ether 

afforded the desired product as a cream powder. 

LC/MS (C57H62N605) 911 [M+H]+; RT 2.51 (Method A) 

Step D: N-(4-Hvdroxvphenvl)-N-methvl-3-{7-f(3R)-3-methvl-l.2.3.4-

tetrahydroisoquinoline-2-carbonyl]-2-[2-(4-{[2-(morpholin-4-

25 yl)ethyl]amino}phenyt)acetyi]-l,2,3,4-tetrahydroisoqumolin-6-yl}-5,6,7,8-

tetrahydfoindolizine-l-carboxamide 

A solution of the product from Step C (68 mg, 0.07 mmol) in ethanoi (5 mL) was added to 

10% Pd/C (catalytic) and the mixture was shaken at ambient temperature under an 
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atmosphere of hydrogen for ca 16 h. 	Filtration through celite, evaporation of solvents 

under vacuum, and purification on CombiFlash (4 g silica, diehloromethane to 5% 

methanol in dichloromethane) afforded the desired product. 

LC/MS (C501-1561\1605) 819 [M-14]-; RT 2.21 (Method A) 

5 Example 97: 	N-(4-Hydroxypheny1)-N-methyl-3-17-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyl]-2-{2-14-(4-methylpiperazin-l-yl)phenyllacety1}- 

1,2,3,4-tetrahydroisoquinolin-6-y11-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as in Example 96, replacing 2-(molpholin-4-ypethan-1 -amine in Step A 

with 1-methylpiperazine. 

10 LC/MS (C49H54N604) 791 [M+H]+; RT 2.20 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C49H54N604 

[M+H]#  calculated: 791.4279 

EM-[ Hr measured: 791.4268 

1 5 Example 98: 	4-Methylphenyl 6-(1-1(4-hydroxyphenyl)(methyl)carbamoy11- 

5,6,7,8-tetrahydroindolizin-3-y1}-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyll-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

hydrochloride 

The procedure was as described for Example 99, replacing 3-methylphenol in Step B with 

20 4-methylphenol. 

LC/MS (C48H51-1\1506) 794 [M+H]+; RT 1.25 (Method B) 
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atmosphere of hydrogen for ca 16 h. Filtration through celite, evaporation of solvents 

under vacuum, and pui'ification on CombiFlash (4 g silica, dichloromethane to 5% 

methanol in dichloromethane) afforded the desired product. 

LC/MS (C5OH56N605) 819 [M-H]"; RT 2.21 (Method A) 

Example 97: A'-(4-llydroxyphenyl)-A/-methyI-3-{7-[(3/?)-3-nicthyM,2,3>4-

tetrahydroisoquinoline-2"CarbonyI]-2-{2-[4-(4-methylpiperazin-l-yl)phenyl]acetyl}-

l,2,3,4-tetrahydroisoquinolin-6-yI}-5,6,7,8-tetrahydroindoIizine-l-carboxamide 

The procedure is as in Example 96, replacing 2-(morpholm-4-yl)ethan-l -amine in Step A 

with 1-methylpiperazine. 

LC/MS (C49H54N6O4) 791 [M+Hf; RT 2.20 (Method A) 

High-resolution mass (ES1+): 

Empirical formula: C49H54N6O4 

[M+Hf calculated: 791.4279 

[M+Hf measured: 791.4268 

Example 98: 4-Methylphenyl 6-{l-[(4-hydroxyphenyI)(methyI)carbamoyI]-

5,6,7,8-tetrahydroindolizin-3-yl}-7-[(35)-3-(morphoIin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3>4-tetrahydroisoquinoline-2-carboxylate 

hydrochloride 

The procedure was as described for Example 99, replacing 3-methylphenol in Step B with 

4-methylphenol. 

LC/MS (C48H51N5O6) 794 [M+Hf; RT 1.25 (Method B) 
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Example 99: 	3-Methylphenyl 6-{1-1(4-hydroxyphenyl)(methyl)earbamoyli- 

5,6,7,8-tetrahydroindolizin-3-y1}-74(3S)-3-(morpholin-41-ylmethyl)-1,2,3,4-

tetrahydroisequinoline-2-earbony11-1,2,3,4-tetrahydroisoquinaline-2-carboxylate 

Step A: 	641414-(Benzyloxy)phenylffinethyl)carbarnoy11-5,6,7,8-tetrahydroindolizin--3- 

5 yl)-74(3S)-3-(inorpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbony11-1,2,3,4-

tetraltydroisogoinoline-2-carbonyl chloride 

To a solution of the compound from Preparation 6aa (150 mg, 0.17 mmol) in 

dichloromethane (5 mL), cooled to 0 °C, is added DIPEA (89 uL, 0.51 mmol) followed by 

the portion-wise addition of triphosgene (52 mg, 0.17 mmol). 	After stirring for 1 h, the 

10 reaction mixture is partitioned between dichloromethane and 1M aqueous HCI, and the 

phase is dried over magnesium sulphate, filtered and concentrated to afford a mixture of 

trichloromethyl 	 6-(1- { [4-(benzyloxy)phenyl](methyl)carbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y1)-74(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyli-1,2,3,4-tetrahydroisoquinoline-2-carboxylate and 6-(1 - 

15 { [4-(benzyloxy)phenyl](methyl)carbamoyl}-5,6,7, 8 -tetrahydroindolizin-3 -y1)-7-[(3S)-3 - 

(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl chloride that is used directly in the next step without 

further purification, and assuming quantitative transformation. 

Step B: 3-Methylphenyl 6-(144-(benzyloxy)p1:eitylkmethyl)carbanioy1}-5,6,7,8- 

20 tetrahydroindolizin-3-y1)-74(3S)-3-(morpholin-4-ylniethy0-1,2,3,4- 

tetrahydroisoquinoline-2-carbony11-1,2,3,41-tetrahydroisoquinoline-2-carboxylate 

To a solution of the product from Step A (30 mg) in acetonitrile (5 ml) is added potassium 

carbonate (17 mg, 0.123 mmol) and 3-methylphenol (13 uL, 0.123 mmol) and the mixture 

is heated at 65°C for 2 hours, The reaction is cooled to room temperature, diluted in ethyl 

25 acetate and washed with brine. The organics are dried over magnesium sulphate, filtered 

and concentrated. The crude material is taken-up in dichloromethane, loaded onto isolute 

and 	purified 	on 	CombiFlash 	(4 	g 	silica, 	dichloromethane 	to 	5% 

methanol/dichloromethane). 
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Example 99: 3-Methylphenyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-

5,6,7,8~tetrahydroindolizin-3-yl}-7-[(35)-3-(morpholin-4-ylmethyI)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

Step A: 6-(l-{f4-(Benzyloxy)phenyl](methyl)carbamoyl}-S,6,7,8-tetrahydroindolizin-3-

yl)-7'f(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l ,2,3,4-

tetrahydroisoquinoline-2-carbonyl chloride 

To a solution of the compound from Preparation 6aa (150 mg, 0.17 mmol) in 

dichloromethane (5 mL), cooled to 0 °C, is added DIPEA (89 uL, 0.51 mmol) followed by 

the portion-wise addition of triphosgene (52 mg, 0.17 mmol). After stirring for 1 h, the 

reaction mixture is partitioned between dichloromethane and IM aqueous HCI, and the 

phase is dried over magnesium sulphate, filtered and concentrated to afford a mixture of 

trichloromethyl 6-(l - {[4-(benzyloxy)phenyl](methyl)carbamoyl }-5,6,7,8-

tetrahydroindolizin-3 -yl)-7-1 (3S)-3 -(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate and 6-(l-

{[4-(benzyloxy)phenyl] (methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-yl)-7-[(3S)-3-

(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl chloride that is used directly in the next step without 

further purification, and assuming quantitative transformation. 

Step B: 3-Methylphenyl 6-(l-{[4-(benzyloxy)plienyl](methyl)carbamoyl}-5,6,7,8-

tetrahydroindolizin-3-yl)-7-[(3S)-3-(morpholin-4-ylmethy!)-l,2,3,4-

tetrahydroisoquinoline-2-carboiiyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

To a solution of the product from Step A (30 mg) in acetonitrile (5 ml) is added potassium 

carbonate (17 mg, 0.123 mmol) and 3-methylphenol (13 uL, 0.123 mmol) and the mixture 

is heated at 65°C for 2 hours. The reaction is cooled to room temperature, diluted in ethyl 

acetate and washed with brine. The organics are dried over magnesium sulphate, filtered 

and concentrated. The crude material is taken-up in dichloromethane, loaded onto isolute 

and purified on CombiFlash (4 g silica, dichloromethane to 5% 

methanol/dichloromethane). 
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Step C: 3-Methylphenyl 641-114-hydroxypheny0(methyl)carbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y1)-7-1(3S)-3-(mmpholin-4-yhnethy0-1,2,3,4-

tetrahydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

A solution of the product from Step B (30 mg, 0.03 mmol) in ethanol is added to 10% Pd/C 

5 (catalytic) and the mixture is shaken under an atmosphere of hydrogen for ca 16 h. 

Filtration through celite, evaporation, 	and purification on CombiFlash (4 g 	silica, 

dichloromethane to 5% Me0H/dichloromethane) afforded the desired product . The 

appropriate fractions were combined and concentrated to obtain the desired product. 

LC/MS (C45H51N506) 794 [M+1-1]+; RT 1.25 (Method B) 

10 High-resolution mass (ESI+): 

Empirical formula: C48H51N506 

[M+H]+  calculated: 794.3912 

[M+H]+  measured: 794.3925 

Example 100: 	2-Methylphenyl 641-1(4-hydroxyphenyl)(methyl)carbamoyll- 

15 5,6,7,8-tetrahydroindolizin-3-y1)-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydraisoquinoline-2-earbony1]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure was as described for Example 99, replacing 3-methylphenol in Step B with 

2-methylphenol. 

LC/MS (C481-151N506) 794 [M-I-11]+; RT 1.25 (Method B) 

20 High-resolution mass (ESI+): 

Empirical formula: C481-151Ns06 

[M+H]+  calculated: 794.3912 

[M1-1-1]+  measured: 794.3877 
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Step C: 3-Methylphenyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoy!J-S,6,7,8-

tetrahydroindolizin-3-yl}-7-f(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetra/iydroisofjuinoline-2-carbonylj-l,2,3>4-tetrahydroiso(juiiioliiie-2-carboxylate 

A solution of the product from Step B (30 mg, 0.03 mmol) in ethanoi is added to 10% Pd/C 

(catalytic) and the mixture is shaken under an atmosphere of hydrogen for ca 16 h. 

Filtration through celite, evaporation, and purification on CombiFlash (4 g silica, 

dichloromethane to 5% MeOH/dichloromethane) afforded the desired product . The 

appropriate fractions were combined and concentrated to obtain the desired product. 

LC/MS (C4gH5iN506) 794 [Mill]'; RT 1.25 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C^Hji^Oe 

[M+H]+ calculated: 794.3912 

[M+H]+ measured: 794.3925 

Example 100: 2-MethyIphenyI 6-{l-[(4-hydroxyphenyI)(methyl)carbamoyl]-

5,6,7,8-tetrahydroindolizin-3-yl}-7-[(31S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoqiiinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoHne-2-carboxyIate 

The procedure was as described for Example 99, replacing 3-methylphenol in Step B with 

2-methylphenol. 

LC/MS (C48H5!N506) 794 [M+H]+; RT 1.25 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H51N5O6 

[M+H]+calculated: 794.3912 

[M+Hf measured: 794.3877 
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Example 101: 	N-(4-Hydroxypheny1)-5-1242-(4-methoxyphenyl)acetyll-6-[(3R)- 

3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-y1}- 

N,1,2-trirnethyl-1H-pyrrole-3-carboxamide 

High-resolution mass (ESI+): 

5 Empirical formula: C421-142N405  

[M+Hr calculated: 683.3235 

[M+H]}  measured: 683.3213 

Example 102: 	5-12-12-(4-Fluorophenypacetyl]-6-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbony1]-2,3-dihydro-1H-isoindol-5-y1I-N-(4- 

i o hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3-earboxamide 

High-resolution mass (ESI+): 

Empirical formula: C41H39FN404 

[M+H]{  calculated: 671,3035 

[M+11]+  measured: 671.3039 

15 Example 103: 	N-(4-Hydroxypheny1)-N,1,2-trimethy1-5-{6-1(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-earbonyll-2-(2-phenoxyacety1)-2,3-dihydro-11/-

isoindo1-5-y1}-1H-pyrrole-3-earboxamicle 

High-resolution mass (ESI+): 

Empirical formula: C4111401\1405 

20 [M+H]+  calculated: 669.3079 

[M+1-l] " measured: 669.3084 
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Example 101: Ar-(4-Hydroxyphenyl)-5-{2-[2-(4-methoxyphenyl)acetyl]-6-[(3Jff)-

3-methyI-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-l//-isoindol-5-yI}-

Ar,l,2-trimethyl-l//-pyrrole-3-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C42H42N405 

[M+H]+ calculated: 683.3235 

[M+H]+measured: 683.3213 

Example 102: 5-{2-[2-(4-Fluorophenyl)acetyI]-6-[(37?)-3-methyl-l, 2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-2,3-dihydro-lff-isoindol-5-yl}-AL(4-

hydroxyphenyl)-7V,l,2-trimethyI-l/7-pyrrole-3-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C41H39FN4O4 

[M+H]+ calculated: 671,3035 

[M+H]+measured: 671.3039 

Example 103: iV-(4-Hydroxyphenyl)-7V,l,2-trimethyI-5-{6-[(3if)-3-methyl-

l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-2-(2-phenoxyacetyl)-2,3-dihydro-li/-

isoindoi-5-yI}-l/7-pyrroIe-3-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C41H40N4O5 

[M+H]+ calculated: 669.3079 

[M+H]+ measured: 669.3084 
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Example 104: 	N-(4-hydroxypheny1)-N,1,2-trimethy1-5-(6-[(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-earbonyl]-2-(2-phenoxypropanoy1)-2,3-dihydro-1H-

isoindo1-5-y1}-1H-pyrrole-3-earboxamide 

High-resolution mass (ESI+): 

5 Empirical formula: C42H42N405  

[M-FT-1]±  calculated: 683.3235 

[M+Hf measured: 683.3210 

Example 105: 	4-Chlorophenyl 544-[(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1}-6-1(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2- 

10 carbonyl]-2,3-dihydro-1H-isoindole-2-carboxylate 

High-resolution mass (ESI+): 

Empirical formula: C40H37C1N405 

[M+H]+  calculated: 689.2532 

[M+1-1]+  measured: 689.2539 

15 Example 106: 	4-Fluorophenyl 544-[(4-hydroxyphenyl)(methypearbamoy11-1,5- 

dimethyl-1H-pyrrol-2-y1}-6-[(3R)-3-methy1-1,2,3,4-tetrahydroisoquinoline-2-

earbony1]-2,3-dihydro-111-isoindole-2-carboxylate 

High-resolution mass (ESI+): 

Empirical formula: C40H37FN405 

20 [M+1-1]+  calculated: 673.2828 

[M+H]+  measured: 673.2832 
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Example 104: /V-(4-hydroxyphenyl)-iV,l,2-trimethyl-5-{6-[(3/?)-3-niethyl-

l,2.,3,4-tetrahydroisoquinoIine-2-carbonyI]-2-(2-phenoxypropanoyl)-2,3-dihydro-llf-

isoindol-5-yI}-l/7-pyrroIe-3-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C42H42N4O5 

[M+H]+calculated: 683.3235 

[M+H]+ measured: 683.3210 

Example 105: 4-C h Iorophenyl 5- {4-[(4-hy d roxy phenyl) (methyl)carb am oy 1] -1,5-

dimethyl-l//-pyrrol-2-yI}-6-[(3ii)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]~2,3-dihydro-li?-isoindoIe-2-carboxylate 

High-resolution mass (ESI+): 

Empirical formula: C40H37CIN4O5 

[M+H]+ calculated: 689.2532 

[M+H]+ measured: 689.2539 

Example 106: 4-FluorophenyI 5-{4-[(4-hydroxyphenyl)(methyI)carbamoyl]-l,5-

dimethyf-l//-pyrrol-2-yl}-6-[(3i?)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dihydro-l£T-isoindole-2-carboxylate 

High-resolution mass (ESI+): 

Empirical formula: C40H37FN4O5 

[M+H]+ calculated: 673.2828 

[M+H]+ measured: 673.2832 
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Example 107: 	4-Methylphenyl 5-14-[(4-hydroxyphenyl)(methyl)carbamoy11- 

1,5-dimethy1-1H-pyrrol-2-y1)-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

carbony1]-2,3-dihydro-1H-isoindole-2-carboxylate 

High-resolution mass (ESI+): 

5 Empirical formula: C411-140N405 

[M+H]+  calculated: 669.3079 

[114+H]+  measured: 669.3065 

Example 108: 	342-12-(4412-(Dimethylamino)ethyliaminolphenyl)acetylj-7- 

[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbony1]-1,2,3,41- 

10 tetrahydroisoquinolin-6-y1}-N-(4-hydroxypheny1)-N-methyl-5,6,7,8-

tetrahydroindolizine-1-carboxamide hydrochloride 

The procedure is as in Example 96, replacing 2-(morpholin-4-ypethan-1 -amine in Step A 

with (2-aminoethyl)dimethylamine. 

LC/MS (C48H54N604) 777 [M-1-1]-; RT 2.20 (Method A) 

15 Example 109: 	N-(4-Hydroxypheny1)-N-methy1-3-{7-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyl]-2-(1-phenylcyclopropanecarbony1)-1,2,3,41-

tetrahydroisoquinolin-6-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide 

Step A: N-14-(benzyloxy)phenyq-N-methyl-3-{74(3R)-3-psethyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyll-2-(1-phenyleyelopropanecarbony0-1,2,3,4- 

20 tetrahydrolsoquinolitt-6-y0-5,6,7,8-tetrahydroindolizine-1-earboxamide 

To a solution of the product from Preparation 6ab (43 mg, 0.06 mmol) in dichloromethane 

(5 ml) was added Hunig's Base (32 ut„ 0.18 mmol) and HBTU (23 mg, 0.06 mmol) 

followed by 1-phenylcyclopropane- 1 -carboxylic acid (9 mg, 0.06 mmol), and stirred at 

ambient temperature for ca 16 h. The reaction was diluted with dichloromethane and 

WO 2015/011164 PCT/EP2014/065764 

_ 144 _ 

Example 107: 4-Methylphenyl 5-{4-[(4-hydroxyphenyl)(methyl)carbamoylj-

l,5-dimethyl-l//-pyrroI-2-yI}-6-[(3./f)-3-methyI-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dihydro-li?-isoindole-2-carboxylate 

High-resolution mass (ESI+): 

Empirical formula: C41H40N4O5 

[M+H]+ calculated: 669.3079 

[M+H]+ measured: 669.3065 

Example 108: 3-{2-[2-(4-{[2-(Dimethylamino)ethyl]amino}phenyl)acetyl]-7-

[(3Jff)-3-methyl-l,2,3)4~tetrahydroisoquinoline-2-carbonyl]-l,2,3»4-

tetrahydroisoquinolin-6-yl}-jV-(4-hydroxyphenyl)-Af-methyl-5,6,7,8-

tetrahydroindolizine-l-carboxamide hydrochloride 

The procedure is as in Example 96, replacing 2-(morpholin-4-yl)ethan-l-amine in Step A 

with (2-aminoethyl)dimethylamine. 

LC/MS (C48H54N604) 777 [M-H]"; RT 2.20 (Method A) 

Example 109: AL(4-Hydroxyphenyl)-Ar-methyl-3-{7-[(3J?)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(l-pheny!cyclopropanecarbonyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

Step A: N-[4-(benzyloxy)phenyl]-N-methyI-3-{7-[(3R)-3-methyl-l,2,3,4-

ietiuhyilwisoquinolhie-2-c<trbonyl]-2-(l-phenyicycIopiopanecaibonyl)-l,2,3,4-

tetr(thydroisoquiiioIm-6-yl}-5,6,7,8-tetrahy(lroiMlolizine-l-carboxamide 

To a solution of the product from Preparation 6ab (43 mg, 0.06 mmol) in dichloromethane 

(5 ml) was added Hunig's Base (32 JJ.L, 0.18 mmol) and HBTU (23 mg, 0.06 mmol) 

followed by 1-phenylcyclopropane-Ucarboxylic acid (9 mg, 0.06 mmol), and stirred at 

ambient temperature for ca 16 h. The reaction was diluted with dichloromethane and 
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washed with water, followed by aqueous 1M HC1 and then brine. The organic extract was 

dried over magnesium sulfate, filtered and loaded onto a column and purified in ethyl 

acetate to obtain the desired product. 

LC/MS (C53H57N404)  809 [M+1-1]+; RT 2.92 (Method A) 

5 Step B: N-(4-Hydroxypheny1)-N-methyl-3-17-[(3R)-3-methyl-1,Z3,4- 

tetrahydroisoquinoline-2-earbony1]-2-(1-phenyleyelopropaneearbony0-1,2,3,4- 

tetrahydrolsoquinolin-6-y1}-5,6,7,8-tetrahydrohtdolizine-1-earboxamide 

A 	solution of the product 	from 	Step A 	(47.6 	mg, 	0.06 mmol) 	in 	anhydrous 

dichloromethane (5 ml) was cooled to 0 °C and to this was added boron trichloride (1M in 

10 DCM, 120 pi„ 0.12 mmol). The reaction was stirred at ambient temperature for ca 16 h. 

The reaction was quenched with methanol (5 mL), and the reaction was diluted with 

dichloromethane. The organic phase was washed with water, dried over magnesium 

sulfate, filtered and concentrated in metro. The crude product was purified by column 

chromatography in a gradient of dichloromethane to 5% methanol in dichloromethane 

15 followed by trituration with ether and dried in vacito. 

LC/MS (C46H46N404) 719 [M+11]+; RT 2.65 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C46H46N404 

[M+Hf calculated: 719.3592 

20 [M+Hf measured: 719.3556 

Example 110: 	N-Ethyl-S-f 4- [(4-hydroxyph enyl)(m ethyl)carba m oyl] -1,5- 

dimethy1-1H-pyrrol-2-y1}-6-1(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

carbony11-2,3-dihydro-1H-isoindole-2-carboxamide 

High-resolution mass (ESI+): 

25 Empirical formula: C36H39N504 
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washed with water, followed by aqueous IM HCI and then brine. The organic extract was 

dried over magnesium sulfate, filtered and loaded onto a column and purified in ethyl 

acetate to obtain the desired product. 

LC/MS (C53H52N4O4) 809 [M+Hf; RT 2.92 (Method A) 

5 Step B: N-(4-Hvdroxvphenvl)-N-methyl-3-{7-[(3R)-3-methyl-l,2,3,4-

tetraliydroisoquinoIiite-2-carbonyIJ-2-(l-phenylcyclopropanecarbonyl)-l,2f3,4-

tetrahydroisoquiiiolin-6-yt}-5,6,7,8-tetrahydromdolizine-l-carboxamide 

A solution of the product from Step A (47.6 mg, 0.06 mmol) in anhydrous 

dichloromethane (5 ml) was cooled to 0 °C and to this was added boron trichloride (IM in 

10 DCM, 120 jiL, 0.12 mmol). The reaction was stirred at ambient temperature for ca 16 h. 

The reaction was quenched with methanol (5 mL), and the reaction was diluted with 

dichloromethane. The organic phase was washed with water, dried over magnesium 

sulfate, filtered and concentrated in vacuo. The crude product was purified by column 

chromatography in a gradient of dichloromethane to 5% methanol in dichloromethane 

15 followed by trituration with ether and dried in vacuo. 

LC/MS (C46H46N4O4) 719 [M+Hf; RT 2.65 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C46H46N4O4 

[M+Hf calculated: 719.3592 

20 [M+Hf measured: 719.3556 

Example 110: iV-EthyI-5-{4-[(4-hydroxyphenyl)(methyl)carbamoyI]-l,5-

dimethyl-lH~pyrrol-2-yI}-6-[(3/f)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dihydro-l//-isoindole-2-carboxamide 

High-resolution mass (ESI+): 

25 Empirical formula: C36H39N5O4 
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[M+H]+  calculated: 606.3082 

[11.4+H]+  measured: 606.3078 

Example 111: 	N-Senzy1-5-{41-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5- 

dimethy1-1H-pyrrol-2-y1}-64(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2- 

5 carbonyl]-2,3-dihydro-1H-isoindole-2-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C411-141N504 

[m+m]+ calculated: 668.3239 

[M+I-1]+  measured: 668.3203 

10 Example 112: 	542-Acety1-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2- 

carbony1]-2,3-dihydro-1H-isoindo1-5-y1)-N-(4-hydroxypheny1)-N,1,2-trimethyl-111-

pyrrole-3-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C35H36N404 

15 [M+1-1]4-  calculated: 577.2817 

[M+1-1] ' measured: 577.2782 

Example 113: 	N-(4-Hydroxypheny1)-N-methyl-3-{7-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbony11-2-(2-{4-[(4-methylpiperazin-1-

yl)methyl]phenyllacety1)-1,2,3,4-tetrahydroisoquinolin-6-y1)-5,6,7,8- 

20 tetrahydroindolizine-l-carboxamide 

Step A: 2-14{(4-methylpiperazin-I-Antethyllphenyilacetic acid 
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[M+H]+ calculated: 606.3082 

[M+H]+ measured: 606.3078 

Example 111; 7V-BenzyI-5-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyl-l//-pyrrol-2-yl}-6-[(3J??)-3-methyI-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dihydro-l//-isoindole-2-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C41H41N5O4 

[M+H]+ calculated: 668.3239 

[M+H]+ measured: 668.3203 

Example 112: 5-{2-Acetyl-6-[(3J?)-3-methyl-l,2,3,4-tetrahydroisoqumoline-2-

carbonyl]-2,3-dihydro-l//-isoindol-5-yl}-Ar-(4-hydroxyphenyl)-Ar,l)2-trimethyI-lJff-

pyrrole-3-carboxamide 

High-resolution mass (ESI+): 

Empirical fonnula: C35H36N4O4 

[M+H]+calculated: 577.2817 

[M+H]+ measured: 577.2782 

Example 113: AL(4-Hydroxyphenyl)-7V-methyl-3-{7-[(37f)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(2-{4-[(4-methylpiperazin-l-

yl)methyl] phenyl} acetyl)-l ,2,3,4-tetrahyd roisoq uinolin-6-yl} -5,6,7,8-

tetrahydroindolizine-l-carboxamide 

Step A: 2-{4-[(4-methylpiperazin-l-yI)methyi]phenyl}acetic acid 



WO 2015/011164 
	

PCT/EP2014/065764 

- 147 - 

To a suspension of 4(bromomethyl)phenyl acetic acid (100 mg, 0.44 mmol) in acetonitrile 

(2 ml) was added potassium carbonate (126 mg, 0.88 mmol) and N-methylpiperazine (100 

piL, 0.88 mmol), and the reaction stirred at ambient temperature for ca 16 h. The reaction 

was filtered and washed with ethyl acetate. The filtrate was basified with methanolic 

5 sodium hydroxide and then concentrated in vacuo. The crude material was dissolved in 

methanol 	and loaded 	onto a PE-AX column which had been pre-wetted with 

dichloromethane. The column was then washed with dichloromethane and methanol, and 

the product eluted with 10% formic acid/dichloromethane. 

LC/MS (C14H20N202) 249 [M+Hr; RT 0.42 (Method A) 

10 Step B: N-H-(benzyloxy)phenylj-N-ntethyl-3-17-[(3R)-3-methyl-1,2,3,4- 

teirahydroisoquinoline-2-carbonyl]-2-(2-{4-[(4-methylpiperazin-1- 

Amethyl]phettyl}acety0-1,2,3,4-tetrahydrolsoquinolin-6-y1}-5,6,7,8-

tetrahydroindolizine-1-carboxamide 

To a solution of the product from Preparation 6ab (50 mg, 0.08 mmol) in dichloromethane 

15 (3 mL) was added triethylaniine (56 4, 0.4 mmol) and HBTU (30 mg, 0.08 mmol) 

followed by the acid obtained in Step A (30 mg, 0.1 mmol) in dichloromethane (2 mL). 

The reaction was stirred at ambient temperature for ca 2 h. The reaction was diluted with 

dichloromethane and washed with water, dried over magnesium sulphate, filtered and 

concentrated in vacuo. The reaction was purified by column chromatography on 10 g 

20 silica column in a gradient of dichloromethane to 5% methanol in dichloromethane. 

LC/MS (C57H62N604) 448 [M+214}2+; RT 2.51 (Method A) 

Step C: N-(4-Hydroxypheny0-N-methyl-347-1(3R)-3-methyl-1,2,3,4- 

tetrahydrolsoquinoline-2-carbonyl]-2-(2-{44(4-methylpiperazin-1- 

Amethylkhenyliacetyl)-1,2,3,4-tetrahydroisoquinolliz-6-y1}-5,6,7,8- 

25 tetrahydroindolizine-1-carboxamide 

A solution of the product from Step B (44 mg, 0.05 mmol) in ethanol (10 mL) is added to 

10% Pd/C (catalytic) and the mixture is shaken under an atmosphere of hydrogen for ca 16 

h. Filtration through celite, evaporation, and purification on column chromatography (4 g 
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To a suspension of 4(bromomethyl)phenyl acetic acid (100 mg, 0.44 mmol) in acetonitrile 

(2 ml) was added potassium carbonate (126 mg, 0.88 mmol) and iV-methylpiperazine (100 

pL, 0.88 mmol), and the reaction stirred at ambient temperature for ca 16 h. The reaction 

was Filtered and washed with ethyl acetate. The filtrate was basified with methanolic 

5 sodium hydroxide and then concentrated in vacuo. The crude material was dissolved in 

methanol and loaded onto a PK-AX column which had been pre-wetted with 

dichloromethane. The column was then washed with dichloromethane and methanol, and 

the product eluted with 10% formic acid/dichloromethane. 

LC/MS (Ci4H2oN202) 249 [M+H]+; RT 0.42 (Method A) 

10 Step B: N-[4-(benzyloxy)pItenyIJ-N-methyI-3-{7-[(3R)-3-methyI-l,2,3,4-

tetrahyilrohoqwnoline-2-carbonyl]-2-(2-{4-[(4-methylpiperazin-l-

yl)methyl]phenyl}acetyl)-l,2f3,4-tetrahydroisoqttinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-l-carboxamide 

To a solution of the product from Preparation 6ab (50 mg, 0.08 mmol) in dichloromethane 

15 (3 mL) was added triethylamine (56 fiL, 0.4 mmol) and HBTU (30 mg, 0.08 mmol) 

followed by the acid obtained in Step A (30 mg, 0.1 mmol) in dichloromethane (2 mL). 

The reaction was stirred at ambient temperature for ca 2 h. The reaction was diluted with 

dichloromethane and washed with water, dried over magnesium sulphate, filtered and 

concentrated in vacuo. The reaction was purified by column chromatography on 10 g 

20 silica column in a gradient of dichloromethane to 5% methanol in dichloromethane. 

LC/MS (C57H62N604) 448 [M+2H]2+; RT 2.51 (Method A) 

Step C: N-(4-Hydroxyph enyI)-N-methyl-3-{7-[(3R)-3-methyl-l, 2,3,4-

tetrahydroisoqubwline-2-carbonylJ-2-(2-{4-f(4-methylpiperazin-l-

y1)methyl]phenyl}acety!)-l, 2,3,4-tetrahydroisoquinoUn-6-yl}-5,6,7,8-

25 tetrahydroindolizine-l-carboxamide 

A solution of the product from Step B (44 mg, 0.05 mmol) in ethanoi (10 mL) is added to 

10% Pd/C (catalytic) and the mixture is shaken under an atmosphere of hydrogen for ca 16 

h. Filtration thiough celite, evaporation, and purification on column chromatography (4 g 
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silica, dichloromethane to 5% methanol in dichloromethane) afforded the desired product. 

Trituration with diethyl ether afforded the desired product. 

LC/MS (C501-156N604) 803 [M-H]'; RT 2.20 (Method A) 

High-resalution mass (ESI+): 

5 Empirical formula: C50H56N604 

[M+21-1]2+  calculated: 403.2254 

[M+21-1]2+  measured: 403.2252 

Example 114: 	Phenyl 6-11,5-dimethy1-4-[methyhphenypearbamoy1]-1H-pyrrol- 

2-y1)-7-1(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyll-1,2,3,4- 

10 tetrahydroisoquinoline-2-earboxylate 

A solution of the product obtained from Preparation 6cb (50 mg, 0.08 mmol) and N,N-

diisopropylethylamine (70 tit, 0.4 mmol) was dissolved in dichloromethane (5 mL) and 

cooled to 0 °C. To this was added phenylchloroformate (11 'IL, 0.09 mmol), and the 

mixture was stirred at ambient temperature for 15 min. The reaction was diluted with 

15 dichloromethane, then washed with aqueous 1M sodium hydroxide, and brine. The organic 

extract was dried over magnesium sulfate, filtered and concentrated in vacua. Purification 

by flash column chromatography (4 g silica, dichloromethane to 4% methanol in 

dichloromethane) afforded the desired product. 

LC/MS (C4/1-140N404) 653 [M+1-1]+; RT 1.48 (Method B) 

20 High-resahaion mass (ESI+): 

Empirical formula: C411140N404 

[M+H]+  calculated: 653.3122 

[M+H]+  measured: 653.3159 
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silica, dichloromethane to 5% methanol in dichloromethane) afforded the desired product. 

Trituration with diethyl ether afforded the desired product. 

LC/MS (C5OH56N604) 803 [M-H]"; RT 2.20 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: CsoHssNgCU 

[M+2H]2+ calculated: 403.2254 

[M+2H]2+ measured: 403.2252 

Example 114: Phenyl 6-{l,5-dimethyl-4-[methyI(phenyl)carbanioyl]-l//-pyrrol-

2-yl}-7-[(3i?)-3-inethyI-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-

tetrahydroisoquinoline-2-carboxyIate 

A solution of the product obtained from Preparation 6cb (50 mg, 0.08 mmol) and AyV-

diisopropylethylamine (70 jiL, 0.4 mmol) was dissolved in dichloromethane (5 mL) and 

cooled to 0 °C. To this was added phenylchloroformate (11 (iL, 0.09 mmol), and the 

mixture was stirred at ambient temperature for 15 min, The reaction was diluted with 

dichloromethane, then washed with aqueous IM sodium hydroxide, and brine. The organic 

extract was dried over magnesium sulfate, filtered and concentrated in vacuo. Purification 

by flash column chromatography (4 g silica, dichloromethane to 4% methanol in 

dichloromethane) afforded the desired product. 

LC/MS (C41H40N4O4) 653 [M+H]+; RT 1.48 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H40N4O4 

[M+H]+ calculated: 653.3122 

[M+H]+measured: 653.3159 
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Example 115: 	Phenyl 6-11,5-dimethy1-4-Imethyl(phenyl)earbamoy11-1H-pyrrol- 

2-y1}-7-1(3S)-3-(morpholin-41-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll- 

1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 114, replacing the product from Preparation 6cb with the 

5 product from Preparation 6ca. 

LC/MS (C45H47N505) 738 [M+H]+; RT 1.28 (Method B) 

High-resolution muss (ESI+): 

Empirical formula: C45R47N505 

[M+1-1]1-  calculated: 738.3650 

10 [M+1-1]+  measured: 738.3655 

Example 116: 	N-(4-Hydroxypheny1)-5-12-[3-(4-methoxyphenyl)propy1]-6-[(3R)- 

3-methy1-1,2,34-tetrahydroisoquinoline-2-earhonyl]-2,3-dihydro-1H-isoindo1-5-y1)- 

N,1,2-trimethy1-1H-pyrrole-3-earboxamide 

High-resolution mass (ESI+): 

15 Empirical formula: C43H46N404  

[M+11]+  calculated: 683.3599 

[M+Hr measured: 683.3608 

Example 117: 	N,1,2-trimethy1-5-{7-1(35)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

tetrahydroisoquinoline-2-earbony1]-2-(2-phenylaeety1)-1,2,3,4-tetrahydroisoquinolin- 

20 6-y1}-N-phenyl-1H-pyrrole-3-earboxamide 

The procedure is as in Example 114, replacing the product from Preparation 6cb with the 

product from preparation 6ca, and replacing phenyl chloroformate with phenylacetyl 

chloride. 
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Example 115: Phenyl 6-{l,5-diniethyl-4-[methyl(phenyl)carbamoyl]-l//-pyrrol-

2-yI}-7-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoIine-2-carbonylj-

l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 114, replacing the product from Preparation 6cb with the 

product from Preparation 6ca. 

LC/MS (C45H47N5O5) 738 [M+Hf; RT 1.28 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C45H47N5O5 

[M+Hf calculated: 738.3650 

[M+Hf measured: 738.3655 

Example 116: /V-(4-Hydroxyphenyl)-5-{2-[3-(4-methoxyphenyl)propyl]-6-[(3/?)-

5-methyl-l^^^-tetrahydroisoquinoline^-carbonylJ^^-dihydro-l/T-isoindol-S-yl}-

J/V,l,2-trimethyl-li/-pyrrole-3-carboxainide 

High-resolution mass (ESI+): 

Empirical formula: C43H4&N4O4 

[M+H]+calculated: 683.3599 

[M+Hf measured: 683.3608 

Example 117: /V,l,2-trimethyl-5-{7-[(3»S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-l,2,3)4-tetrahydroisoquinolin-

6-yl} -W-ph enyl- 1/f-pyrr ole-3 -carbox am id e 

The procedure is as in Example 114, replacing the product from Preparation 6cb with the 

product from preparation 6ca, and replacing phenyl chloroformate with phenylacetyl 

chloride. 
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LC/MS (C46H49N504) 736 [M+Hr; RT 1.23 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H49N504 

[M+H]}  calculated: 736.3857 

5 [M+H]+  measured: 736.3828 

Example 118: 	N,L2-Trimethy1-5.17-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyll-2-(2-phenylacety1)-1,2,3,4-tetrahydroisoquinolin- 

6-yli-N-phenyl-111-pyrrole-3-carlooxamide 

The procedure is as in Example 114, replacing phenyl chloroformate with phenylacetyl 

10 chloride. 

LC/MS (C42H42N403) 651 [M+H]+; RT 1.40 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H42N403 

[M+I1]±  calculated: 651.3330 

15 [M+H]+  measured: 651.3344 

Example 119: 	N,1,2-Trimethy1-5-17-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbony11-1,2,3,4-tetrahydroisoquinolin-6-yli-N-phenyl-1H-

pyrrole-3-carboxamide hydrochloride 

The product from Preparation 6cb (22 mg, 0.03 mmol) was dissolved in ethyl acetate (10 

20 niL) and washed with saturated sodium bicarbonate (10 mL). The organic phase was 

separated, dried over magnesium sulfate and concentrated in vacuo. The solid was then 

dissolved in methanol (2 mL) and to this was added 1M 11C1 in diethyl ether (0.15 mL, 5 

eq.), stirred for 30 min, and then concentrated in vacuo. The solid was then triturated in a 
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LC/MS (C46H49N5O4) 736 [M+H]+; RT 1.23 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H49N5O4 

[M+H]+ calculated: 736.3857 

[M+H]+ measured: 736.3828 

Example 118: Ar,l,2-Trimethyl-5-{7-[(3ff)-3-methyM,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-2-(2-phenylacetyl)-l,2,3,4-tetrahydroisoquinolin-

6-yl}-7V-pheiiyI-l//-pyrrole-3-ca rboxamide 

The procedure is as in Example 114, replacing phenyl chloroformate with phenylacetyl 

chloride. 

LC/MS (C42H42N403) 651 [M+H]+; RT 1.40 (Method B) 

High-resolution mass (EST+): 

Empirical formula: C42H42N4O3 

[M+H]+calculated: 651.3330 

[M+H]+ measured: 651.3344 

Example 119: 7V,l,2-Trimethyl-5-{7-[(3.ff)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoIin-6-yl}-/V-pheiiyl-l//-

pyrrole-3-carboxamide hydrochloride 

The product from Preparation 6cb (22 mg, 0.03 mmol) was dissolved in ethyl acetate (10 

mL) and washed with saturated sodium bicarbonate (10 mL). The organic phase was 

separated, dried over magnesium sulfate and concentrated in vacuo. The solid was then 

dissolved in methanol (2 mL) and to this was added IM HCI in diethyl ether (0.15 mL, 5 

eq.), stirred for 30 min, and then concentrated in vacuo. The solid was then triturated in a 
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small amount of diethyl ether and the solids were isolated by filtration. They were washed 

with cold ether before being dried under vacuum for 1 h. 

LC/MS (C34H36N402) 533 [M+1-1]+; RT 1.08 (Method B) 

Example 120: 	4-Fluorophenyl 6-{1-[(4-hydroxyphenyl)(methyl)earbamoyll- 

5 5,6,7,8-tetrahydroindolizin-3-y1}-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 6aa, and replacing 2-

phenylacetyl chloride in Step A with 4-fluorophenyl chloroformate. 

10 LC/MS (C47H48N506F) 798 [M+1-1]+; RT 1.22 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H48N506F 

[M+H]+  calculated: 798.3661 

[M+H]+  measured: 798.3663 

15 Example 121: 	4-Methoxyphenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoy1]- 

5,6,7,8-tetrahydroindolizin-3-y11-7-[(3,5)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbonyli-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 6aa, and replacing 2- 

20 phenylacetyl chloride in Step A with 4-methoxyphenyl chloroformate. 

LC/MS (C481-1511\1507) 810 [M+H]+; RT 1.21 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C4 8 H5 1N5 0 7 
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small amount of diethyl ether and the solids were isolated by filtration. They were washed 

with cold ether before being dried under vacuum for 1 h. 

LC/MS (C34H36N402) 533 [M+Hf; RT 1.08 (Method B) 

Example 120: 4-Fluorophenyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-

5,6,7,8-tetrahydroindolizin-3-yl}-7-[(35)-3-(morpholin-4-yImethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyI]-l,2,3,4-tetrahydroisoquinoIiiie-2-carboxyIate 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 6aa, and replacing 2-

phenylacetyl chloride in Step A with 4-fluorophenyl chloroformate. 

LC/MS (C47H4SN5O6F) 798 [M+Hf; RT 1.22 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H48N5O6F 

[M+Hf calculated: 798.3661 

[M+Hf measured: 798.3663 

Example 121: 4-Methoxyphenyl 6-{l-[(4-hydroxyphenyI)(methyl)carbamoyl]-

5,6,7,8-tetrahydroindolizin-3-yl}-7-[(35)-3-(morpholin-4-ylmethyI)-l)2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as described in Step A of Example 8, replacing the product from 

Preparation 7aa in Step A with the product from Preparation 6aa, and replacing 2-

phenylacetyl chloride in Step A with 4-methoxyphenyl chloroformate. 

LC/MS (C48H5iN507) 810 [M+Hf; RT 1.21 (Method B) 

High-resolution mass (ESI-\j: 

Empirical formula: C^H^N^O? 
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[M+H]*  calculated: 810.3861 

[M-F1-1]+  measured: 810.3826 

Example 122: 	4-Chlorophenyl 641-[(4-hydroxyphenyl)(methypearbamoyll- 

5,6,7,8-tetrahydroindolizin-3-y11-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

5 tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

Step A: 4-Chlorophenyl 6-(144-(benzyloxy)phenylkinethy0earbamoy1}-5,6,7,8- 

tetrahydraindolizin-3-y0-7-1(3S)-3-(ntorpholin-4-ylmethyl)-1,2,3,4-

tetrahydrolsoquinoline-2-carhonyl]-1,2,3,4-tetrahydraisoquinoline-2-earboxylate 

The procedure is as in Step A of Example 11, replacing the product from Preparation 7aa 

10 in Step A with the product from Preparation 6aa, and replacing propionyl chloride with 4-

chlorophenyl ehloroformate. 

LC/MS (C54H54C1N506) 904 [M+F1]+; RT 1.51 (Method B) 

Step B: 4-Chlorophenyl 641-[(4-hydroxyphenylffinethylkarbamoy1]-5,6,7,8- 

tetrahydroindolizin-3-y1}-74(3S)-3-(morpholin-4-yhnethyl)-1,2,3,4- 

15 tetrahydroisoquinoline-2-carhonyl]-1,2,3,4-tetrahydroisoquhtoline-2-eathoxylate 

The procedure is as in Step B of Example 85, replacing the product of Step A in Example 

85 with the product of Step A in Example 122. 

LC/MS (C47H48C1N506) 814 [M+H]+; RT 1.27 (Method B) 

Example 123: 	342-12-(3-{(2-(Dimethylamino)ethyll amino)phenyl)acetyl]-7- 

20 1(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-earbony11-1,2,3,4-

tetrahydroisoquinolin-6-y1}-N-(4-hydroxypheny1)-N-methyl-5,6,7,8-

tetrahydroindolizine-1-earboxamide 
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[M+H]+calculated: 810.3861 

[M+H]+measured: 810.3826 

Example 122: 4-Chlorophenyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyI]-

5,6,7,8-tetrahydroindoIizin-3-yl}-7-[(3iS)-3-(inorpholin-4-yIniethyl)-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-tetrahydroisoquinoIine-2-carboxylate 

StevA: 4-Chlorophenyl 6-(l-{f4~(benzyloxy)plienylJ(niethyl)carbamoyl}-5)6> 7,8-

ietrahydroindolizin-3-yf)-7-f(3S)-3-(morpholin-4-ylmethyl)-J,2,3,4-

tetrahydroisoqiiinoline-2-carbonyl]-l,2t3>4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Step A of Example 11, replacing the product from Preparation 7aa 

in Step A with the product from Preparation 6aa, and replacing propionyl chloride with 4-

chlorophenyl chloroformate. 

LC/MS (C54H54C1N506) 904 [M+H]+; RT 1.51 (Method B) 

Step B; 4-Chlorophenyl 6-{l-[(4-ltydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydromdoIizin-3-y}}-7-[(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbony}]-l,2,3,4-tetrahydroisoqitinoline-2-carboxylate 

The procedure is as in Step B of Example 85, replacing the product of Step A in Example 

85 with the product of Step A in Example 122. 

LC/MS (C47H48C1N506) 814 [M+H]+; RT 1.27 (Method B) 

Example 123: 3-{2-[2-(3-{[2-(Dimethylamiiio)ethyl]amino}phenyI)acetyl]-7-

[(3J?)-3-methyl-l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-

tetrahydroisoquinolin-6-yl}-AL(4-hydroxyphenyl)-A'-methyI-5,6,7,8-

tetrahydroindolizine-l-carboxamide 
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2 

The procedure is as in Example 96, replacing 2-(morpholin-4-yl)ethan-1 -amine in Step A 

with (2-aminoethyl)dimethylamine, and replacing ethyl 2-(4-bromophenyl)acetate in Step 

A with methyl 2-(3-bromophenyl)acetate. 

LC/MS (C48H54N604) 777 [M-II]'; RT 2.23 (Method A) 

5 Example 124: 	4-(Trifluoromethyl)phenyl 6414(4- 

hydroxyphenyl)(methyl)carbamoy1]-5,6,7,8-tetrahydroindolizin-3-y1}-7-[(38)-3- 

(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 74, replacing the product from Preparation Gab in Step A 

0 with the product from Preparation 6aa, and replacing N-methylaniline in Step B with 4- 

(trifluoromethyl)phenol. 

LCIMS (C481148N506F3) 848 [M+1-1]+; RT 1.31 (Method B) 

High-resolution mass (ESI-t): 

Empirical formula: C48H48N506F3  

5 [M+H]+  calculated: 848.3629 

[M+1-1]+  measured: 848.3615 

Example 125: 	4-(Trifluoromethoxy)phenyl 6414(4- 

hydroxyphenyl)(methyl)carbamoy11-5,6,7,8-tetrahydroindolizin-3-y1}-7-1(3S)-3- 

(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyli-1,2,3,4- 

) tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 74, replacing the product from Preparation Gab in Step A 

with the product from Preparation 6aa, and replacing N-methylaniline in Step B with 4- 

(trifluoromethoxy)phenol. 

LC/MS (C48H48N507F3) 864 [M+H]+; RT 1.31 (Method B) 
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The procedure is as in Example 96, replacing 2-(morpholin-4-yl)ethan-l -amine in Step A 

with (2-aminoethyl)dimethylamine, and replacing ethyl 2-(4-bromophenyl)acetate in Step 

A with methyl 2-(3-bromophenyl)acetate. 

LC/MS (C48HS4N604) 777 [M-H]"; RT 2.23 (Method A) 

Example 124: 4-(Trifluoromethyl)phenyl 6-{l-[(4-

hydroxyphenyl)(methyl)carbamoyI]-5,6,7,8-tetrahydroindolizin-3-yI}-7-[(35)-3-

(morpholin-4-yImethyl)-l,2,3,4-tctrahydroisoquinoline-2-carbonyI]-l,2,3,4-

tetra hyd roisoq u inoIine-2-carb oxylate 

The procedure is as in Example 74, replacing the product from Preparation 6ab in Step A 

with the product from Preparation 6aa, and replacing iV-methylaniline in Step B with 4-

(trifluoromethyl)phenol. 

LC/MS (C48H48N506F3) 848 [M+H]+; RT 1.31 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H48N50(jp3 

[M+H]+ calculated: 848.3629 

[M+H]+measured: 848.3615 

Example 125: 4-(Trifluoromethoxy)phenyl 6-{l-[(4-

hydroxyphenyl)(methyi)carbamoyI]-5,6,7,8-tetrahydroindoIizin-3-yI}-7-[(3£)-3-

(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyI]-l,2,3,4-

tetrahydroisoquinoline-2-carboxyiate 

The procedure is as in Example 74, replacing the product from Preparation 6ab in Step A 

with the product from Preparation 6aa, and replacing iV-methylaniline in Step B with 4-

(trifluoromethoxy)phenol. 

LC/MS (C48H48N507F3) 864 [M+H]+; RT 1.31 (Method B) 
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High-resolution mass (ESI+): 

Empirical formula: C481-148N507F3 

[M+1-1]+  calculated: 864.3579 

[M+1-1]+  measured: 864.3576 

5 Example 126: 	4-Ethylphenyl 6-{1-[(4-hydroxyphenyl)(methyl)earbamoy11- 

5,6,7,8-tetrahydroindolizin-3-y11-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 74, replacing the product from Preparation 6ab in Step A 

with the product from Preparation 6aa, and replacing N-methylaniline in Step B with 4- 

to ethylphenol. 

LC/MS (C49H53N506) 808 [M+1-1]+; RT 1.32 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C49H53N506 

[M4-1-1]+  calculated: 808.4069 

15 [M+1-1]+  measured: 808.4026 

Example 127: 	4-Cyanophenyl 6-11-[(4-hydroxyphenyl)(methyl)earbamoy1]- 

5,6,7,8-tetrahydroindolizin-3-y1}-7-1(19-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbony1]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 74, replacing the product from Preparation 6ab in Step A 

20 with the product from Preparation 6aa, and replacing N-methylaniline in Step B with 

hydroxybenzonitrile. 

4- 

LC/MS (C481148N606) 805 [M+H]+; RT 1.18 (Method B) 
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High-resolution mass (ESI+): 

Empirical formula: C48H48N5O7F3 

[M+H]+ calculated: 864.3579 

[M+H]+measured: 864.3576 

Example 126: 4-Ethylphenyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-

5,6,7,8-tetrahydroindolizin-3-yl}-7-[(3iS)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoIine-2-carboxylate 

The procedure is as in Example 74, replacing the product from Preparation 6ab in Step A 

with the product from Preparation 6aa, and replacing iV-methylaniline in Step B with 4-

ethylphenol. 

LC/MS (C49H53N506) 808 [M+H]+; RT 1.32 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C49H53N5O6 

[M+H]+ calculated: 808.4069 

[M+H]+ measured: 808.4026 

Example 127: 4-Cyanophenyl 6-{l-[(4-hydroxyphenyI)(methyi)carbamoyl]-

5,6,7,8-tetiahydroindoIMn-3-yl}-7-[(3JS)-3-(morpholin-4-ylmethyl)-l,2,3>4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 74, replacing the product from Preparation 6ab in Step A 

with the product from Preparation 6aa, and replacing A'-methylaniline in Step B with 4-

hydroxybenzonitri le. 

LC/MS (C48H48N606) 805 [M+H]+; RT 1.18 (Method B) 
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Example 128: 	2-Methoxyphenyl 6-{1-1(4-hydroxyphenyl)(methyl)earbamoyli- 

5,6,7,8-tetrahydroindolizin-3-y1}-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earhonylj-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa in 

5 Step A with the product from Preparation 6aa, and replacing 2-phenylacetyl chloride with 

2-methoxyphenyl chloroforrnate. 

LC/MS (C48H51N507) 810 [M+Hr; RT 1.20 {Method B) 

Example 129: 	N-(4-HydroxyphenyI)-N-methyl-3-{7-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbony11-2-{2-14-(morpholin-4-ylmethyl)phenyllacetyll- 

I 0 1,2,3,4-tetrahydroisoquinolin-6-y1}-5,6,7,8-tetrahydroindolizine-l-earboxamide 

Step A: N44-(Benzyloxy)phenyli-N-methy1-3-{7-1-(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquhiolitie-2-earbolly11-2-{244-(morpholin-4-ylmethyOphenyllacetyl}- 

1,2,3,4-tetrahydroisoquinolin-6-y1}-5,6,7,8-tetrabydrohidolizine-1-carboxamide 

The procedure is as in Step A and B of Example 113, replacing N-methylpiperazine in Step 

15 A with morpholine. 

LC/MS (C561-159N505) 882 [M+H]{; RT 2.51 (Method A) 

Step B: N-(4-Hydroxypheny1)-N-Inethy1-347-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquittoline-2-earbonyll-2-{244-(motpholin-4-yltnethyl)phenyliacetyll- 

1,2,3,4-tetrahydroisoquitiolin-6-y1)-5,6,7,8-tetrahydroindolizitte-l-earboxamide 

20 A solution of the product from Step A (49 mg, 0.06 mmol) in anhydrous dichloromethane 

(5 ml) was cooled to 0 °C and to this was added boron trichloride (1M in DCM, 170 gL, 

0.17 mmol). The reaction was stirred at ambient temperature for ca 16 h. The reaction was 

quenched with methanol (5 mL), and the reaction was diluted with dichloromethane. The 

organic phase was washed with water, dried over magnesium sulfate, filtered and 

25 concentrated in vacua. The crude product was purified by column chromatography in a 

gradient of dichloromethane to 7% methanol in dichloromethane followed by trituration 

with ether and dried in vacua. 
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Example 128: 2-MethoxyphenyJ 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyI]-

5,6,7,8-tetrahydroindolizin-3-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-l,2,3)4-

tetrahydroisoquinoline-2-carboiiyl]-l,2,3,4-tetrahydroisoquiiioline-2-carboxylate 

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa in 

Step A with the product from Preparation 6aa, and replacing 2-phenylacetyl chloride with 

2-methoxyphenyl chloroformate. 

LC/MS (C48H51N5O7) 810 [M+H]+; RT 1.20 (Method B) 

Example 129: 7V-(4-Hydroxyphenyl)-Ar-methyl-3-{7-[(3if)-3-methyI-l, 2,3,4-

tetrahydroisoqiiinoline-2-carbonyl]-2-{2-[4-(niorphoIin-4-ylmethyl)phenyl]acetyl}-

l,2,3,4-tetrahydroisoquinolin-6-yl}-5,6)7,8-tetrahydroindolizine-l-carboxamidc 

StepA:N-[4-(Benzvloxv)phenvn-N-methvl-3-{7-[(3R)-3-methvl-lt2,3,4-

tetrahydroisoquinolme-2-carbonyI]-2-{2-[4-(morpholin-4-ylmethyl)pheny}]acetyl}-

l,2,3,4-tetrahydroisoqiiinolin-6-yl}-5,6,7,8-tetraIiydroindolizute-l-carboxamide 

The procedure is as in Step A and B of Example 113, replacing iV-methylpiperazine in Step 

A with morpholine. 

LC/MS (C56H59N5O5) 882 [M+H]+; RT 2.51 (Method A) 

Stepji: N-(4-HydroxyphenyI)-N-methyl-3-{7-[(3R)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-{2-[4-(morpholin-4-ylmethyl)phenyl]acetyl}-

l,2,3,4-tetrahydroisoquinoHn-6-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

A solution of the product from Step A (49 mg, 0.06 mmol) in anhydrous dichloromethane 

(5 ml) was cooled to 0 °C and to this was added boron trichloride (IM in DCM, 170 pL, 

0.17 mmol). The reaction was stirred at ambient temperature for ca 16 h. The reaction was 

quenched with methanol (5 mL), and the reaction was diluted with dichloromethane. The 

organic phase was washed with water, dried over magnesium sulfate, filtered and 

concentrated in vacuo. The crude product was purified by column chromatography in a 

gradient of dichloromethane to 7% methanol in dichloromethane followed by trituration 

with ether and dried in vacuo. 
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LC/MS (C49H53N505) 792 [M-Fli]+; RT 2.20 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C49H53N505  

[M+2I-e calculated: 396.7096 

5 [M+2F1]2+  measured: 396.7104 

Example 130: 	N-(4-Hydroxypheny1)-N,1,2-trimethy1-5-(7-1(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbony11-2-(3-phenylpropanoy1)-1,2,3,4-

tetrahydroisoquinolin-6-A-1H-pyrrole-3-earboxamide 

The procedure was as in Example 23, replacing the product from Preparation lab in Step A 

10 with the product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid in 

Step A with 3-phenylpropanoic acid. 

LC/MS (C47H51N505) 766 [M+1-1]+; RT 1.14 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C471151N505  

Is [M+H]+  calculated: 766.3963 

[M+11]+  measured: 766.3955 

Example 131: 	N-(41-Hydroxypheny1)-N,1,2-trimethy1-5-(71(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbony11-2-1(2E)-3-plienylprop-2-enoyli- 

1,2,3,4-tetrahydroisoquinolin-6-y11-1H-pyrrole-3-earboxamide 

20 The procedure was as in Example 109, replacing the product from Preparation 6ab with the 

product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid with (2E)-3-

phenylprop-2-enoic acid. 

LC/MS (C471-149N505) 764 [M+H]±; RT 1.15 (Method B) 
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LC/MS (C49H53N505) 792 [M+H]+; RT 2.20 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C^H^NsOs 

[M+2I-I]2+ calculated: 396.7096 

[M+2H]2+ measured: 396.7104 

Example 130: A/-(4-Hydroxypliciiyl)-Ar,1,2-tiimctliyl-5-{7-|(3i,)-3-(morpholin-4-

ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(3-phenylpropanoyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl}-ljff-pyrrole-3-carboxamide 

The procedure was as in Example 23, replacing the product from Preparation 7ab in Step A 

with the product from Preparation 6ba, and replacing 2-methyI-3-phenylpropanoic acid in 

Step A with 3-phenylpropanoic acid. 

LC/MS (C47H51N505) 766 [M+H]+; RT 1.14 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: Q7HS1N5O5 

[M+H]+ calculated: 766.3963 

[M+H]+ measured: 766.3955 

Example 131: Ar-(4-HydroxyphenyI)-A',l,2-trimethyl-5-{7-[(35)-3-(niorpholin-4-

ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-[(2£)-3-phenylprop-2-enoyl]-

l,2,3)4-tetrahydroisoquinolin-6-yl}-l/7-pyrrole-3-carboxamide 

The procedure was as in Example 109, replacing the product from Preparation 6ab with the 

product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid with (2E)-3-

phenylprop-2-enoic acid. 

LC/MS (C47H49N505) 764 [M+H]+; RT 1.15 (Method B) 
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High-resolution mass (ESI+): 

Empirical formula: C47H49N505  

[M+14]+  calculated: 764.3806 

[M+11]+  measured: 764.3779 

5 Example 132: 	512-(3-Cyclohexylpropanoy1)-71(3S)-3-(morpholin-4-ylmethyl)- 

1,2,3,4-tetrahydroisoquinoline-2-earbony111-1,2,3,4-tetrahydroisoquinolin-6-A-N-(4-

hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3-earboxamide 

The procedure was as in Example 23, replacing the product from Preparation lab in Step A 

with the product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid in 

10 Step A with 3-cyclohexylpropanoic acid. 

LC/MS (C47H57N505) 772 [M+1-1]+; RT 1.25 (Method B) 

Example 133: 	Phenyl 5-(14(4-hydroxyphenyl)(phenyl)earbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y1}-6-1(3R)-3-methy1-1,2,3,4-tetrahydroisoquinnline-2-

earbony11-2,3-dihydro-1H-isoindole-2-earboxylate 

15 High-resolution mass (ESI+): 

Empirical formula: C47H43N405  

[M+H]+  calculated: 743.3228 

[M+H]+  measured: 743.3234 

Example 134: 	N-(4-hydroxypheny1)-3- (7-1(3R)-3-methyl-1,2,3,4- 

20 tetrahydroisoquinoline-2-earbony11-2-(2-phenylacety1)-1,2,3,4-tetrahydroisoquinolin- 

6-y1}-N-phenyl-5,6,7,8-tetrahydroindolizine-1-earboxamide 

High-resolution mass (ESI+): 
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High-resolution mass (ES1+): 

Empirical formula: C47H49N5O5 

[M+H]+ calculated: 764.3806 

[M+Hf measured: 764.3779 

Example 132: 5-[2-(3-Cyclohexylpropanoyl)-7-[(3S)-3-(morpholin-4-ylmethyl)-

l,2,3,4-tetrahydroisoquiitolme-2-carbonyl]-l,2,3,4-tetrahydroisoquinolin-6-yl]-jV-(4-

hydroxyphenyl)-/V,l,2-trimethyl-l/J-pyrrole-3-carboxamide 

The procedure was as in Example 23, replacing the product from Preparation 7ab in Step A 

with the product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid in 

Step A with 3-cyclohexylpropanoic acid. 

LC/MS (C47H57N5O5) 772 [M+Hf; RT 1.25 (Method B) 

Example 133: Phenyl 5-{l-[(4-hydroxypheiiyl)(phenyl)carbamoyl]-5,6,7,8-

tetrahydroindoIizin-3-yl}-6-[{3/?)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dihydro-l//-isoindole-2-carboxylate 

High-resolution mass (ESI+): 

Empirical formula: C47H43N4O5 

[M+Hf calculated: 743.3228 

[M+Hf measured: 743.3234 

Example 134: 7V-(4-hydroxyphenyl)-3-{7-|(3/?)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-l,2,3,4-tetrahydroisoquinoIin-

6-yl}-iV-phenyl-5,6,7,8-tetrahydroindolizine-l-carboxamide 

High-resolution mass (ESI+): 
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Empirical formula: C49H47N404 

[M+FI]+  calculated: 755.3592 

[114+1-I]+  measured: 755.3595 

Example 135: 	N-(4-Hydroxypheny1)-5-1243-(3-methoxyphenyl)propanoy11-7- 

5 R3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-1,2,3,4-

tetrahydroisoquinolin-6-y1)-N,1,2-trimethyl-1H-pmole-3-earboxamide 

The procedure was as in Example 23, replacing the product from Preparation 7ab in Step A 

with the product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid in 

Step A with 3-(2-methoxyphenyl)propanoic acid. 

to LC/MS (C481-153N506) 796 [M+1-1]+; RT 1.14 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H53N506 

[M+1-1]+  calculated: 796.4069 

[M+H]+  measured: 796.4068 

15 Example 136: 	N-(4-Hydroxypheny1)-5-(2-[(2E)-3-(3-methoxyphenyl)prop-2- 

enoy1]-74(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earlmnyll- 

1,2,3,41-tetrahydroisoquinolin-6-y1}-N,1,2-trimethyl-1H-pyrrole-3-carboxamide 

The procedure was as in Example 109, replacing the product from Preparation 6ab with the 

product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid with (2E)-3- 

20 (2-methoxyphenyl)prop-2-enoic acid. 

LC/MS (C48H5iN506) 794 [M+1-1]+; RT 1.16 (Method B) 

High-resohaion mass (ESI+): 

Empirical formula: C481-151N506 
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Empirical formula: C49H47N4O4 

[M+H]+ calculated: 755.3592 

[M+H]+measured: 755.3595 

Example 135: iV-(4-HydroxyphenyI)-5-{2-[3-(3-methoxyphenyI)propanoyl]-7-

[(31S)-3-(morphoIin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-

tetrahydroisoc|uinolin-6-yl}-/V,1,2-trimcthy]-l//-pyrrole-3-carboxamide 

The procedure was as in Example 23, replacing the product from Preparation 7ab in Step A 

with the product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid in 

Step A with 3-(2-methoxyphenyl)propanoic acid. 

LC/MS (C^H^NjCV) 796 [MlII]'; RT 1.14 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H53N5O6 

[M+H]+ calculated: 796.4069 

[M+H]+ measured: 796.4068 

Example 136: J/V-(4-HydroxyphenyI)-5-{2-[(2£)-3-(3-methoxyphenyl)prop-2-

enoyI]-7-[(3>S)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-

l,23>4-tetrahydroisoquinolin-6-yl}-/V,l)2-trimethyl-l/?-pyrrole~3-carboxamide 

The procedure was as in Example 109, replacing the product from Preparation 6ab with the 

product from Preparation 6ba, and replacing 2-methyl-3-phenyIpropanoic acid with (2E)-3-

(2-methoxyphenyl)prop-2-enoic acid. 

LC/MS (C48H5iN506) 794 [M+H]+; RT 1.16 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H51N5O6 
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[M +H]+  calculated: 794.3912 

[M+1-1]+  measured: 794.3908 

Example 137: 	5-(2-1(2E)-3-(3,4-diehlorophenyl)prop-2-enoy1]-7-[(3S)-3- 

(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbony11-1,2,3,4- 

5 tetrahydroisoquinolin-6-y1}-N-(4-hydroxyphenyI)-N,1,2-trimethyl-IH-pyrrole-3-

earboxamide 

The procedure was as in Example 109, replacing the product from Preparation 6ab with the 

product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid with (2E)-3- 

(3,4-dichlorophenyl)pmp-2-enoic acid. 

10 LC/NIS (C47H47N505C12) 832 [M+H]+; RT 1.27 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47n47N505C12 

[M-EF1]+  calculated: 832.3027 

[M+1-1]±  measured: 832.3000 

15 Example 138: 	34243-(4-{[2-(Dimethylamino)ethyl]amillo}phenyl)propanoyll- 

7-1(3R)-3-methy1-1,2,3,41-tetrahydroisoquinoline-2-earbonyll-1,2,3,4-

tetrahydroisoquinolin-6-y1)-N-(4-hydroxypheny1)-N-methyl-5,6,7,8-

tetrahydroindolizine-l-earboxamide 

The procedure is as described in Example 96, replacing 2-(morpholin-4-yl)ethan-1-amine 

20 in 	Step 	A 	with 	(2-aminoethyl)dimethylamine, 	and 	replacing 	ethyl 	2-(4- 

bromophenyl)acetate in Step A with methyl 3-(4-bromophenyl)propanoate. 

LC/MS (C491-156N604) 791 [M-1-1]-; RT 2.22 (Method A) 

High-resolution mass (ESI+): 
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[M+H]+calculated: 794.3912 

[M+H]+measured: 794.3908 

Example 137: 5-{2-[(2£)-3-(3,4-dichIorophenyl)prop-2-enoyl]-7-[(3lS)-3-

(morphoIin-4-ylmethyI)-l,2,3,4-tetrahydroisoquinoline-2-carbonyI]-l,2,3,4-

tetrahydroisoquinolin-6-yl}-A-(4-hydroxyphcnyl)-/V,l ,2-trimethyI-l//-pyrrolc-3-

carboxamide 

The procedure was as in Example 109, replacing the product from Preparation 6ab with the 

product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid with (2£)-3-

(3,4-dichlorophenyl)prop-2-enoic acid. 

LC/MS (C47H47N5OSCI2) 832 [M+H]+; RT 1.27 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H47N5O5CI2 

| M+H|+ calculated: 832.3027 

[M+H]+measured: 832.3000 

Example 138: 3-{2-[3-(4-{[2-(DimetIiylamino)ethyl]amino}phenyl)propanoyl]-

7-[(3if)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-

tetrahydroisoquinolin-6-yl}-Ar-(4-hydroxyphenyI)-/V-methyl-5,6,7,8-

tetrahydroindolizine-l-carboxamide 

The procedure is as described in Example 96, replacing 2-(morpholin-4-yl)ethan-l-amine 

in Step A with (2-aminoethyl)dimethylamine, and replacing ethyl 2-(4-

bromophenyl)acetate in Step A with methyl 3-(4-bromophenyl)propanoate. 

LC/MS (C49H56N604) 791 [M-H]"; RT 2.22 (Method A) 

High-resolution mass (ESI+): 
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Empirical formula: C49H56N604 

[M+1-1]4-  calculated: 793.4436 

[M+11]+  measured: 793.4411 

Example 139: 	4-Methylphenyl 6-144(4-hydroxyphenyl)(methypearbamoyll- 

5 1,5-dimethy1-1H-pyrrol-2-y1)-7-E(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbonyli-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 11, replacing the product from Preparation 7aa with the 

Product from Preparation 6ba, and replacing propionyl chloride with 4-methylphenyl 

chloroformate. 

10 LC/MS (C46H49N506) 768 [M+1-1]+; RT 1.22 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H49N506 

[M+FI]+  calculated: 768.3756 

[M+1-1]+  measured: 768.3723 

15 Example 140: 	4-Chloraphenyl 6-{4-[(4-hydroxyphenyl)(methyl)earbamoy1]-1,5- 

dimethy1-1H-pyrrol-2-y1}-7-[(3S)-3-(morpliolin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

Step A: 4-Chlorophenyl 6-(4-(14-(henzyloxy)phenyll(methyOcarbamoyl}-1,5-dimethyl- 

1H-pyrrol-2-y0-74(3S)-3-(inorpholin-4-ylmethy0-1,2,3,4-tetahydroisoquinoline-2- 

20 carbonyl)-1,2,3,4-tetrahydroisoquhmline-2-carboxylate 

The procedure is as in Step A of Example 11, replacing the product from Preparation 7aa 

in Step A with the product from Preparation 6ba, and replacing propionyl chloride with 4-

chlorophenyl chloroformate. 
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Empirical formula: C49H56N6O4 

[M+H]+calculated: 793.4436 

[M+H]+ measured: 793.4411 

Example 139: 4-Methylphenyl 6-{4-[(4-hydroxyphenyI)(methyl)carbamoyl]-

l,5-dimethyl-l//-pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 11, replacing the product from Preparation 7aa with the 

Product from Preparation 6ba, and replacing propionyl chloride with 4-methylphenyI 

chloroformate. 

LC/MS (C46H49N5O6) 768 [M+H]+; RT 1.22 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C^HtyNsOf, 

[M+H]+ calculated: 768.3756 

[M+H]+ measured: 768.3723 

Example 140: 4-Chlorophenyl 6-{4-[(4-hydroxyphenyI)(methyl)carbamoyI]-l,5-

dimethyl-lJHr-pyrrol-2-yl}-7"[(35)-3-(morphoIin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3?4-tetrahydroisoquinoIine-2-carboxylate 

Step A: 4-Chlorophenyl 6-(4-{[4-(benzyloxy)phenyl](methyl)carbamoyl}-l,S-dimethyl-

llI-pyrrol-2-yl)-7-l(3S)-3-(morpholin-4-yImethyl)-l ,2,3,4-tetrahydroisoquiiioline-2-

carbonylJ-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Step A of Example 11, replacing the product from Preparation 7aa 

in Step A with the product from Preparation 6ba, and replacing propionyl chloride with 4-

chlorophenyl chloroformate. 
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LOMS (C52H52N506C1) 878 [M+Ei]+; RT 1.48 (Method B) 

Stela B: 4-Chlorophenyl 6-14-114-hydroxyphenyhhnethyhearhamoy11-1,5-dhnethyl-1H- 

pyrro1-2-y1)-74(38)-3-(ntorpholin-4-yinzethy0-1,2,3,4-tetrahydroisoquinoline-2-

carbony11-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

5 The procedure is as in Step B of Example 85, replacing product in Step A of Example 

with product of Step A in Example 140. 

85 

LCIMS (C45H46N506C1) 788 [M+1-1}+; RT 1.24 (Method B) 

High-resolution mass (ESI-F): 

Empirical formula: C45H46N506C1 

10 [M+H]+  calculated: 788.3209 

IM+Hl+  measured: 788.3191 

Example 141: 	4-Carbamoylphenyl 641-[(4- 

hydroxyphenyl)(methypearbamoy11-5,6,7,8-tetrahydroindolizin-3-y1}-7-[(3S)-3- 

(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbony11-1,2,3,4- 

15 tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 74, replacing the product from Preparation 7aa in Step A 

with the 	product 	from 	Preparation 	6aa, 	and 	replacing 	N-methylaniline 	with 

hydroxybenzamide. 

4- 

LC/MS (C48H501\1607) 823 [M+1-1]'; RT 1.06 (Method B) 

20 High-resolution mass (ESI-F): 

Empirical formula: C48H50N607  

[M+I-1]+  calculated: 823.3814 

[M+1-1]+  measured: 823.3788 
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LC/MS (C52H52N506C1) 878 [M+Hf; RT 1.48 (Method B) 

Step B: 4-Chlorophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoylJ-l,5-dimethyl~lH-

pyrrol-2-yl}-7-[(3S)-3-(morphoHn-4-ylmethyl)-l,2t3t4-tetrahydroisoquinoIine-2-

carbonyl]-l,2t3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Step B of Example 85, replacing product in Step A of Example 85 

with product of Step A in Example 140. 

LC/MS (C45H46N5O6CI) 788 [M+Hf; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C^H^NjO^CI 

[M+Hf calculated: 788.3209 

[M+Hf measured: 788.3191 

Examnle 141: 4-CarbamoylphenyI 6-{l-[(4-

hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl}-7-[(35')-3-

(inorpholin-4-y[methyI)-l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-

tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 74, replacing the product from Preparation 7aa in Step A 

with the product from Preparation 6aa, and replacing A'-methylaniline with 4-

hydroxybenzamide. 

LC/MS (C48H50N6O7) 823 [M+Hf; RT 1.06 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H50N6O7 

[M+Hf calculated: 823.3814 

[M+Hf measured: 823.3788 
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Example 142: 	4-(Dimethylearbamoyl)phenyl 6-{1-[(4- 

hydroxyphenyl)(methypearbamoyl]-5,6,7,8-tetrahydroindolizin-3-y1)-7-1(3S)-3- 

(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbany11-1,2,3,4-

tetrahydroisoquinoline-2-earboxylate 

5 The procedure is as in Example 74, replacing the product from Preparation 7aa in Step A 

with the product from Preparation 6aa, and replacing N-methylaniline with 4-hydroxy-N,N-

dimethylbenzamide. 

LC/MS (C501-154N607) 851 [M+11]+; RT 1.11 (Method B) 

High-resolution mass (ESI-9: 

10 Empirical formula: C I-T NO 6 -7 

[M+H]+  calculated: 851.4127 

[M+H]+  measured: 851.4094 

Example 143: 	4-(1H-imidazol-1-yl)phenyl 6414(4- 

hydroxyphenyl)(methyl)carbamoy11-5,6,7,8-tetrahydroindolizin-3-y1)-7-1(3S)-3- 

15 (morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-1,2,3,4-

tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 74, replacing the product from Preparation 7aa in Step A 

with the product from Preparation 6aa, and replacing N-methylaniline with 4-(1H-

imidazol-1-y1)phenol. 

20 LC/MS (C501-151N706) 846 [M+H]+; RT 1.03 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C561-151N706 

[M Q1-1]2 ' calculated: 423.7023 

[M+21-1]2+  measured: 423.7023 
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Example 142: 4-(Dimethykarbamoyl)phenyl 6-{l-[(4-

hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl}-7-[(3^)-3-

(morphoIin-4-yImethyl)-l,2,3,4-tetrahydroisoquino!ine-2-carbonyl]-l,2,3,4-

tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 74, replacing the product from Preparation 7aa in Step A 

with the product from Preparation 6aa, and replacing iV-methylaniline with 4-hydroxy-Ar.AL 

dimethylbenzamide. 

LC/MS (C5oH54N607) 851 [M+H]+; RT 1.11 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C50H54N6O7 

[M+H]+calculated: 851.4127 

[M+H]+ measured: 851.4094 

Example 143: 4-(l//-imidazol-l-yl)phenyl 6-{l-f(4-

hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl}-7-[(3»S)-3-

(morpholin-4-ylmethyI)-l,2,3,4-tetrahydroisoquinoIine-2-carbonyi]-l,2,3,4-

tetrahydroisoquinoIine-2-carboxylate 

The procedure is as in Example 74, replacing the product from Preparation 7aa in Step A 

with the product from Preparation 6aa, and replacing TV-methylaniline with 4-(lH-

imidazol-1 ~yl)phenol. 

LC/MS (C50H51N7O6) 846 [M+H]+; RT 1.03 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C5oH5iN706 

[M+2H]2+ calculated: 423.7023 

[M+2H]2+ measured: 423.7023 
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Example 144: 	342-(244-1(Dimethylamino)methyllphenyllacety1)-7-1(3R)-3- 

methyl-1,2,3,4-tetrahydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinolin-6-

yll-N-(4-hydroxypheny1)-N-methy1-5,6,7,8-tetrahydroindolizine-l-earboxamide 

The procedure is as in Example 113, replacing replacing N-methylpiperazine in Step A 

5 with dimethylamine. 

LC/MS (C47H5IN504) 748 [M-11]-; RT 2.18 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C471151N504 

[M+Hf calculated: 750A014 

10 [M+Hr measured: 750.3984 

Example 145: 	5-{2-12-(4-Cyanophenypacety11-7-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbonylt-1,2,3,4-tetrahydroisoquinolin-6-y1}-N-(4-

hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earboxamide 

The procedure is as in Example 109, replacing the product from Preparation 6ab in Step A 

15 with the product from Preparation 6bb, and replacing 1-phenylcyclopropane-1 -carboxylic 

acid in Step A with 2-(4-cyanophenyl)acetic acid. 

LC/MS (C431-141N504)  692 [M+1-1]+; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H41N504 

20 [M+1-1]+  calculated: 692.3231 

[M+H] '. measured: 692.3199 
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Example 144: 3 - [2-(2- {4- [(Dimethyla mino)m ethyl j phenyl} acetyl)-?- [(3J?)-3 -

methyl-l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-tetrahydroisoquinoIin-6-

yl]-/V-(4-hydroxyphenyl)-/V-methyl-5,6,7,8-tetrahydroindolizine-l-carboxamide 

The procedure is as in Example 113, replacing replacing iV-methylpiperazine in Step A 

with dimethylamine. 

LC/MS (C47H51N5O4) 748 [M-H]"; RT 2.18 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C47H51N5O4 

[M+Hf calculated: 750.4014 

[M+Hf measured: 750.3984 

Example 145: 5- {2- [2-(4-Cyanophenyl)acety 1] -7- [(3i? )-3-methyl-l ,2,3,4-

tetrahydroisoquinolinc-2-carbonyl]-l,2,3,4-tetrahydroisoquinolin-6-yl}-AL(4-

hydroxyphenylJ-A^l^-trimethyl-l/f-pyrroIe-S-carboxamide 

The procedure is as in Example 109, replacing the product from Preparation 6ab in Step A 

with the product from Preparation 6bb, and replacing 1-pheiiylcyclopropane-l-carboxylic 

acid in Step A with 2-(4-cyanophenyi)acetic acid. 

LC/MS (C43H4iN504) 692 [M+Hf; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H41N5O4 

[M+Hf calculated: 692.3231 

[M+Hf measured: 692.3199 
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Example 146: 	4-Cyanophenyl 6-{44(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1)-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbonyll-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 573, replacing 3,4-dichlorophenol in Step B with 4- 

5 hydroxybenzonitrile. 

LC/MS (C46H46N606)  779 [M+H]+; RT 1.14 (Method B) 

Example 147: 	4-Cyanophenyl 644-1(4-hydroxyphenyl)(methyl)carbamoyl]-1,5- 

ditnethyl-11/-pyrrol-2-y11-7-f(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbonyll-1,2,3,4-tetrahydroisoquinoline-2-carhoxylate 

10 The procedure is as in Example 573, replacing the product from Preparation 6ba with the 

product from Preparation 6bb, and replacing 3,4-dichlorophenol in Step B with 4-

hydroxybenzonitrile. 

LC/MS (C42H39N505) 694 [M+H]+; RT 1.29 (Method B) 

High-resolution mass (ESI+): 

15 Empirical formula: C42H39N505  

[M+H]+  calculated: 694.3024 

[114+1-1]}  measured: 694.3044 

Example 148: 	4-Cyano-2-methoxyphenyl 6-(1-[(4- 

hydroxyphenyl)(methyl)carloamoy11-5,6,7,8-tetrahydroindolizin-3-y1}-7-1(3S)-3- 

20 (morpholin-4-ylmethy1)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-1,2,3,4-

tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 573, replacing the product from Preparation 6ba with the 

product from Preparation 7aa, and replacing 3,4-dichlorophenol in Step B with 4-

hydroxybenzonitrile. 
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Example 146: 4-Cyanophenyl 6-{4-[(4-hydroxyphenyI)(methyl)carbamoyl]-l,5-

dimethyI-ljff-pyrrol-2-yl}-7-[(3iS)-3-(morphoIin-4-yImethyl)-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-tetrahydroisoquinoIine-2-carboxylate 

The procedure is as in Example 573, replacing 3,4-dichlorophenol in Step B with 4-

hy droxybenzonitrile. 

LC/MS (C46H46N606) 779 [M+H]+; RT 1.14 (Method B) 

Example 147: 4-Cyanophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimcthyl-l//-pyrroI-2-yli-7-|(3/f)-3-methyl-l,2,3,4-tctrahydroisoquiiioline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 573, replacing the product from Preparation 6ba with the 

product from Preparation 6bb, and replacing 3,4-dichlorophenol in Step B with 4-

hy droxybenzonitrile. 

LC/MS (C42H39N5O5) 694 [M+H]+; RT 1.29 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H39N5O5 

[M+H]+ calculated: 694.3024 

[M+H]+ measured: 694.3044 

Example 148: 4-Cyano-2-methoxyphenyl 6-{l-[(4-

hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl}-7-[(35)-3-

(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-

tetrahydroisoquinoline-2-carboxyIate 

The procedure is as in Example 573, replacing the product from Preparation 6ba with the 

product from Preparation 7aa, and replacing 3,4-dichlorophenol in Step B with 4-

hydroxybenzonitrile. 
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LC/MS (C49H50N607) 835 [Mt-fl]+  ; RT 1.19 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C49H50N607  

[M+I-1]+  calculated: 835.3814 

5 [M+H]+  measured: 835.3833 

Example 149: 	54242-(4-1[2-(Dimethylamino)ethyl]aminolphenyl)acety11-7- 

[(3R)-3-methy1-1,2,3,4-tetrahydroisoquinoline-2-carbony1]-1,2,3,4-

tetrahydroisoquinolin-6-yll-N,1,2-trimethyl-N-phenyl-1H-pyrrole-3-earboxamide 

The procedure is as in Example 96, replacing 2-(morpholin-4-yl)ethan-1-amine in Step A 

10 with (2-aminoethyl)dimethylamine, and replacing the product from Preparation 6ba in Step 

C with the product obtained from Preparation 6cb. 

LC/MS (C46H52N603) 737 [M+1-1]+; RT 1.13 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H52N603  

15 [M+14]+  calculated: 737.4174 

[M+1-1]+  measured: 737.4173 

Example 150: 	542-[2-(4-Cyanophenyl)acety1]-7-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbony1]-1,2,3,4-tetrahydroisoquinolin-6-y1}-N,1,2-

trimethyl-N-pheny1-1H-pyrrole-3-earboxamide 

20 The procedure is as in Example 109, replacing the product from Preparation 6ab in Step A 

with the product from Preparation 6cb, and replacing 1-phenylcyclopropane-1 -carboxylic 

acid in Step A with 2-(4-cyanophenyl)acetic acid. 

LC/MS (C43H41N503)  676 [M+Hf; RT 1.36 (Method B) 
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LC/MS (C49H50N6O7) 835 [M+Hf; RT 1.19 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C49H50N6O7 

[M+H]+ calculated: 835.3814 

[M+H]+measured: 835.3833 

Example 149: 5-{2-[2-(4-{[2-(Dimethylamino)ethyI]amino}phenyl)acetyl]-7-

[(3/?)-3-methyl~l,2,354-tetrahydrolsoquinoline-2-carbonyl]-l,2,3,4-

tetrahydroisoquinolin-6-yI}-jY,l,2-trimethyl-Ar-phenyl-lff-pyrrole"3-carboxamide 

The procedure is as in Example 96, replacing 2-(morpholin-4-yl)ethan-l -amine in Step A 

with (2-aminoethyl)dimethylamine, and replacing the product from Preparation 6ba in Step 

C with the product obtained from Preparation 6cb. 

LC/MS (C46H52N603) 737 [M+Hf; RT 1.13 (Method B) 

High-resolution mass (ES1+): 

Empirical formula: C46H52N6O3 

[M+Hf calculated: 737.4174 

[M+Hf measured: 737.4173 

Example 150: 5-{2-[2-(4-Cyanophenyl)acetyl]-7-[(37f)-3-methyl-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyJ]"l,2,3,4-tetrahydroisoquinoIin-6-yI}-/V,l,2-

triniethyl-7V-phenyI-lJHr"pyrroIe-3-carboxamide 

The procedure is as in Example 109, replacing the product from Preparation 6ab in Step A 

with the product from Preparation 6cb, and replacing 1-phenylcyclopropane-l-carboxylic 

acid in Step A with 2-(4-cyanophenyl)acetic acid. 

LC/MS (C43H4iN503) 676 [M+Hf; RT 1.36 (Method B) 
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High-resolution mass (ESI+): 

Empirical formula: C43E1411\1503 

[M+Hr calculated: 676.3282 

[MAI-  measured: 676.3249 

5 Example 151: 	5-{2-[2-(4-Cyanaphenyl)acety1]-7-1(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbony1]-1,2,3,4-tetrahydroisoquinolin-6-

y1}-N,1,2-trimethyl-N-phenyl-1H-pyrrole-3-earboxamide 

The procedure is as in Example 109, replacing the product from Preparation 6ab in Step A 

with the product from Preparation 6ca, and replacing 1-phenylcyclopropane-1-carboxylic 

10 acid in Step A with 2-(4-cyanophenyl)acetic acid. 

LC/MS (C47E0\1604) 761 [M+Hr; RT 1.19 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H48N604 

[MAW-  calculated: 761.3810 

15 [M+1-1]+  measured: 761.3811 

Example 152: 	4-Cyanophenyl 6-{1,5-dimethy1-4-Imethyl(phenyl)earbamoy1]- 

1H-pyrrol-2-y1)-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Step A and B Example 573, replacing 3,4-dichlorophenol in Step B 

20 with 4-hydroxybenzonitrile. 

LC/MS (C46H46N605) 763 [M+Hr; RT 1.26 (Method B) 

High-resolution mass (ESI+): 
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High-resolution mass (ESI+): 

Empirical formula: C43H41N5O3 

[M+H]+ calculated: 676.3282 

[M+H]+ measured: 676.3249 

Example 151: 5-{2-[2-(4-Cyanophenyl)acetyl]-7-[(31S)-3-(morpholin-4-

yImethyl)-l,2,3,4-tetrahydroisoqumoIine-2-carbonyl]-l,2,3,4-tetrahydroisoqiiinolin-6-

yl}-iV,l,2-trimethyI-/V-phenyl-1/7-pyrroic-3-carboxamide 

The procedure is as in Example 109, replacing the product from Preparation 6ab in Step A 

with the product from Preparation 6ca, and replacing 1-phenylcyclopropane-l-carboxylic 

acid in Step A with 2-(4-cyanophenyl)acetic acid. 

LC/MS (C47H48N604) 761 [M+H]+; RT 1.19 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H48N6O4 

[M+H]+calculated: 761,3810 

[M+Hf measured: 761.3811 

Example 152: 4-Cyanophenyl 6-{l,5-dimethyI-4-[methyl(phenyI)carbamoyl]-

l//-pyrrol-2-yI}-7-[(3iS)-3-(morpholin-4-yImethyl)-l,2,3,4-tetrahydroisoquinoline-2-

carbonyI]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Step A and B Example 573, replacing 3,4-dichlorophenol in Step B 

with 4-hydroxybenzonitrile. 

LC/MS (C46H46N605) 763 [M+Hf; RT 1.26 (Method B) 

High-resolution mass (ESI+): 
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Empirical formula: C46H46N605 

[M+Hr calculated: 763.3602 

[M+H]+  measured: 763.3572 

Example 153: 	4-(12-(Dimethylamino)ethyljamino)phenyl 6-{1-1(4- 

5 hydroxyphenyl)(methyl)earbamoy11-5,6,7,8-tetrahydroindolizin-3-y1}-7-[(3R)-3-

methyl-L2,3,4-tetrahydroisoquinoline-2-carbony1]-1,2,3,4-tetrahydroisoquinoline-2-

earboxylate 

The procedure is as in Example 489, replacing the product from Preparation 6cb with the 

product from Preparation 6ab. 

10 LC/MS (C47H52N605) 779 [M-H]-; RT 2.27 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C471-152N605 

[M+21-1]2+  calculated: 391.2072 

[M+21-1]2+  measured: 391.2081 

15 Example 154: 	3-[2-(2-{4-[2-(Dimethylamino)ethoxy]phenyllacety1)-7-[(3/)-3- 

methyl-1,2,3,4-tetrahydroisoquipoline-2-earbonyl]-1,2,3,4-tetrahydroisoquinolin-6-

yll-N-(4-hydroxypheny1)-N-methyl-5,6,7,8-tetrahydroindolizine-1-earboxamide 

Step A: methyl 2-{4-12-(dimethylamino)ethoxylphenyliacetate 

To a solution of methyl 4-hydroxyphenylacetate (50 mg, 0.3 mmol) in acetone (5 mL) was 

20 added cesium carbonate (196 mg, 0.6 mmol) followed by 2-dimethylaminoethyl chloride 

hydrochloride (45 mg, 0.31 mmol) and the reaction stirred at ambient temperature for ca 

16 h. To this was added sodium iodide (45 mg, 0.3 mmol) and the mixture was heated at 

60 °C for ca 48 h. 	The reaction was cooled to ambient temperature, diluted with 

dichloromethane and washed with water, dried over magnesium sulphate, filtered and 
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Empirical formula: C46H46N6O5 

[M+H]+calculated: 763.3602 

[M+H]+measured: 763.3572 

Example 153: 4-{[2-(DimethyIamino)ethyl]amino}phenyl 6-{l-[(4-

hydroxyphenyl)(methyI)carbanioyl]-5,6,7,8-tetrahydroindolizin-3-yl}-7-[(3ii)-3-

methyl-l,2,3,4-tetrahydroisoquinoIine-2-carbonyI]-l,2,3,4-tetrahydroisoquinoline-2-

carboxylate 

The procedure is as in Example 489, replacing the product from Preparation 6cb with the 

product from Preparation 6ab. 

LC/MS (C47H52N605) 779 [M-H]"; RT 2.27 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C47H52N6O5 

[M+2H]2+calculated: 391.2072 

[M+2H]2+ measured: 391.2081 

Example 154: 3-[2~(2-{4-[2-(Dimethylamino)ethoxy]phenyI}acetyl)-7-[(3JR)-3-

methyl-l^^^-tetrahydroisoquinoline-l-carbonylj-l^jS^-tetrahydroisoquinolin-G-

ylj-A-(4-hydroxyphenyl)-A'-methyl-5,6,7,8-tetrahydroindolizine-l-carboxamide 

Step A: methyl 2-{4-[2-(dimethylamino)ethoxy]phenyl}acetate 

To a solution of methyl 4-hydroxyphenylacetate (50 mg, 0.3 mmol) in acetone (5 mL) was 

added cesium carbonate (196 mg, 0.6 mmol) followed by 2-dimethylaminoethyl chloride 

hydrochloride (45 mg, 0.31 mmol) and the reaction stirred at ambient temperature for ca 

16 h. To this was added sodium iodide (45 mg, 0.3 mmol) and the mixture was heated at 

60 °C for ca 48 h. The reaction was cooled to ambient temperature, diluted with 

dichloromethane and washed with water, dried over magnesium sulphate, filtered and 
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concentrated in vacua and loaded onto a pre-packed 10 g silica column and purified by 

column 	chromatography 	in 	a gradient of dichloromethane 	to 	10% methanol 	in 

dichloromethane to afford the desired product. 

LC/MS (C131-419NO3) 238 [M+Hr; RT 1.49 (Method A) 

5 Step B: sodium 2-14-12-(dimethylamino)ethoxylphenyilacetate 

To a solution of methyl 2-14[2-(dimethylamino)ethoxylphenyllacetate (19 mg, 0.08 

mmol) in methanol (3 mL) was added sodium hydroxide (2M, 80 [AL, 0.16 mmol) and the 

reaction stirred at ambient temperature for ca 48 h. The reaction was concentrated in -molt) 

to afford the desired product and taken on assuming quantitative transformation. 

10 LC/MS (C121-117NO3) 224 [M+Hr; RT 0.53 (Method A) 

Step C: N-11-(benzyloxy)phenyll-3-12-(2-{442-(ditnethylamino)ethoxylphenyllace671)-7- 

1(3R)-3-methyl-1,2,3,4-tetrallydroisoquinoline-2-carbonyll-1,2,3,4- 

tetruhydroisoquinolin-6-yil-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide 

To a suspension of the product from Step B (16 mg, 0.06 mmol) in dichloromethane (5 

15 mL) was added the product from Preparation 6ab (50 mg, 0.06 mmol) followed by 

triethylamine (27 pL, 0.19 mmol) and HBTU (24 mg, 0.06 mmol) and the reaction stirred 

at ambient temperature for ca 16 h. The reaction was diluted with dichloromethane and 

washed with water, dried over magnesium sulphate, filtered and concentrated in vacua and 

loaded onto a pre-packed 10 g silica column in dichloromethane and purified by column 

20 chromatography in a gradient of dichloromethane to 10% methanol in dichloromethane 

LC/MS (C55H59N505) 435.5 [M+2F1]2+; RT 2.54 (Method A) 

Step D: 3-12-(2-{442-(Dimethylamino)ethoxylphenyi}acety0-74(3R)-3-tnethyl-1,2,3,4- 

tetrahydroisoquitioline-2-carbonyll-1,2,3,4-tetrahydroisoquinolin-6-y11-N-(4- 

Itydroxyph enyi)-N-methyl-5,6,7,8-tetrahydrohidolizine-l-carboxamitle 

25 To a solution of the product obtained from Step C (51.8 mg, 0.04 mmol, 1 eq) in ethanol 

(5 mL) was added 10% Pd/C (catalytic). 	The reaction was stirred under a hydrogen 

atmosphere for ca 48. The reaction was filtered through a celite cartridge and washed with 
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concentrated in vacuo and loaded onto a pre-packed 10 g silica column and purified by 

column chromatography in a gradient of dichloromethane to 10% methanol in 

dichloromethane to afford the desired product. 

LC/MS (CI3HI9N03) 238 [M+H]+; RT 1.49 (Method A) 

Step B: sodium 2-{4-[2-(dimethylamino)etlwxy]pheny}}acetate 

To a solution of methyl 2-{4-|2-(dimethylamino)ethoxy]phenyl}acctate (19 mg, 0.08 

mmol) in methanol (3 mL) was added sodium hydroxide (2M, 80 pL, 0.16 mmol) and the 

reaction stirred at ambient temperature for ca 48 h. The reaction was concentrated in vacuo 

to afford the desired product and taken on assuming quantitative transformation. 

LC/MS (C12H17N03) 224 [M+Hf; RT 0.53 (Method A) 

Step_C: N-[4-(benzyloxy)plienyl]-3-[2-(2~{4-[2-(dimethyUimino)ethoxy]phenyl}acetyl)-7-

[(3R)-3-methyI-l,2,3,4-tetrahydroisoquinoline-2-carbony!J-l,2,3,4-

tetrahydroisoquinoiin~6-yl]-N-methyi-5,6,7,8-tetrahydroin(lolizine-l-carboxamide 

To a suspension of the product from Step B (16 mg, 0.06 mmol) in dichloromethane (5 

mL) was added the product from Preparation 6ab (50 mg, 0.06 mmol) followed by 

triethylamine (27 pL, 0.19 mmol) and HBTU (24 mg, 0.06 mmol) and the reaction stirred 

at ambient temperature for ca 16 h. The reaction was diluted with dichloromethane and 

washed with water, dried over magnesium sulphate, filtered and concentrated in vacuo and 

loaded onto a pre-packed 10 g silica column in dichloromethane and purified by column 

chromatography in a gradient of dichloromethane to 10% methanol in dichloromethane 

LC/MS (C55H59N5O5) 435.5 [M+2H]2+; RT 2.54 (Method A) 

Step D: 3-[2-(2-{4-[2-(Dimethylamino)ethoxy]phenyl}acety{)-7-[(3R)-3-methyl-1,2,3,4-

tetrahydroisoqumoHne-2-carbonyl]-l,2,3,4-tetrahydroisoquinolin-6-ylJ-N-(4-

hydroxyph enyl) -N-methyl-5,6,7,8-tetraliydroindolizine-l -carboxamide 

To a solution of the product obtained from Step C (51.8 mg, 0.04 mmol, 1 eq) in ethanoi 

(5 mL) was added 10% Pd/C (catalytic). The reaction was stirred under a hydrogen 

atmosphere for ca 48. The reaction was filtered through a celite cartridge and washed with 
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methanol and concentrated in vacua and purified by reverse phase preparative HPLC 

(H20-TFA/acetonitrile; gradient elution). 

LC/MS (C48H53N505) 778 [M-H]-; RT 2.20 (Method A) 

Example 155: 	4-[2-(Dimethylearbamoyl)ethyl]phenyl 6-{1-1(4- 

5 hydroxyphenyl)(methyl)earbamoyll-5,6,7,8-tetrahydroindolizin-3-y1}-7-1(3R)-3-

methyl-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-1,2,3,4-tetrahydroisoquinoline-2-

earboxylate 

The procedure is as in Example 786, replacing the product from Preparation 6cb in Step A 

with the product from Preparation 6ab, and 4-hydroxybenzonitrile in Step B with 3-(4- 

10 hydroxyphenyl)-N,N-dimethylpropanamide.. 

LC/MS (C48H5t N506) 794 [M+H]+; RT 2.57 (Method A) 

High-resaltnian mass (ESI-9: 

Empirical formula: C481451N506 

[M+H]+  calculated: 794.3912 

15 [M+FI]+  measured: 794.3950 

Example 156: 	N-(4-Hydroxypheny1)-N-methyl-3-(6-R3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,41-tetrahydroisoquinoline-2-carbonyll-2-(2-phenoxyacetyl)-2,3-

dihydro-1H-isoindo1-5-y1}-5,6,7,8-tetrahydroindolizine-1-earboxamide 

High-resolution mass (ESI+): 

20 Empirical formula: C47H49N506 

[M+H]f  calculated: 780.3763 

[M+H]+  measured: 780.3759 
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methanol and concentrated in vacuo and purified by reverse phase preparative HPLC 

(HhO-TFA/acetonitrile; gradient elution). 

LC/MS (C4SH53N505) 778 [M-H]"; RT 2.20 (Method A) 

Example 155: 4-[2-(Dimethylcarbamoyl)ethyl]phenyl 6-{l-[(4-

hydroxyphenyl)(methyl)carbamoyI]-5,6,7,8-tetrahydroindolizin-3-yl}-7-[(3i?)-3-

methyl-l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-tetrahydroisoquinoIine-2-

carboxylate 

The procedure is as in Example 786, replacing the product from Preparation 6cb in Step A 

with the product from Preparation 6ab, and 4-hydroxybenzonitrile in Step B with 3-(4-

hydroxyphcnyl)-Ar,Ar-dimethylpropanamidc.. 

LC/MS (C48H5iN506) 794 [M+H]+; RT 2.57 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C48H5|N506 

[M+Hf calculated: 794.3912 

[M+Hf measured: 794.3950 

Example 156: 7V-(4-Hydroxyphenyl)-Ar-methyl-3-{6-[(3S)-3-(morpholin-4-

ylmethyl)-l,2,3j4-tetrahydroisoquinoline-2-carbony!]-2-(2-phenoxyacetyl)-2,3-

dihydro-l/7-isoindoI-5-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C47H49N5O6 

[M+Hf calculated: 780.3763 

[M+Hf measured: 780.3759 
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Example 157: 	1,1-Dioxo-116-thiolan-3-y15-(4-[(4- 

hydroxyphenyl)(methypearbamoy11-1,5-dimethy1-1H-pyrrol-2-y1}-6-1(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-earbonyll-2,3-dihydro-1H-isoindole-2-earboxylate 

High-resolution mass (ESI+): 

5 Empirical formula: C38H40N407S 

[M+H] calculated: 697.2698 

[M+H]" measured: 697.2696 

Example 158: 	N-(4-Hydroxyphetty1)-3-{6-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbony1}-2-(2-phenoxyacety1)-2,3-dihydro-11/-isoindol-5- 

10 yil-N-{1-methyl-1H-pyrrolo[2,3-b]pyridin-5-y1}-5,6,7,8-tetrahydroindolizine-1-

earboxamide 

Example 159: 	N-(4-Hydroxypheny1)-N,1,2-trimethy1-5-{6-1(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,41-tetrahydroisoquinoline-2-earbonyli-2-(2-phenoxyace-ty1)-2,3-

dihydro-1H-isoindo1-5-y1}-1H-pyrrole-3-earboxamide 

15 High-resolution mass (ESI+): 

Empirical formula: C451-147N506 

[M+H]+  calculated: 754.3606 

[M+Elj ' measured: 754.3574 

Example 160: 	5-(242-(Benzyloxy)acety11-6-1(3R)-3-methyl-1,2,3,4- 

20 tetrahydroisoquinoline-2-earbony11-2,3-dihydro-1H-isoindo1-5-yll-N-(4-

hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earboxamide 

High-resolution mass (ESI+): 
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Example 157: l,l-Dioxo-lI6-thiolan-3-yl 5-{4-f(4-

hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l//-pyrrol-2-yl}-6-[(3i?)-3-methyl-

l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-li7-isoindole-2-carboxylate 

High-resolution mass (ESI+): 

Empirical formula: C38H40N4O7S 

[M+H]+ calculated: 697.2698 

[M+H]'1' measured: 697.2696 

Example 158: ,/V-(4-Hydroxyphenyl)-3-{6-[(3if)-3-methyl-l, 2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(2-phenoxyacetyl)-2,3-dihydro-l/T-isoindol-5-

yI}-N- {1 -methyI-l//-pyrrolo [2,3-6] pyridin-5-yl} -5,6,7,8-tetrahyd roindolizine-l -

carboxamide 

Example 159: 7V-(4-HydroxyphenyI)-/V,l,2-trimethyI-5-{6-[(31S)-3-(morpholin-4-

ylmethyl)-l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-2-(2-phenoxyacetyl)-2,3-

dihydro-lH-isoindol-5-yl}-l//-pyrrole-3-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C45H47N5O6 

[M+H]+ calculated: 754.3606 

[M+H]+ measured: 754.3574 

Example 160: 5-{2-[2-(BenzyIoxy)acetyl]-6-[(3if)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyI]-2,3-dihydro-l//-isoindol-5-yl}-7V-(4-

hydroxyphenyl)-J'V,l,2-trimethyl-l//-pyrrole-3-carboxamide 

High-resolution mass (ESI+): 
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Empirical formula: C42H42N405  

[M+H]" calculated: 683.3235 

[M+Fl]4  measured: 683.3238 

Example 161: 	Phenyl 6-14-(dibutylearbamoy1)-1,5-dimethy1-1H-pyrrol-2-y11-7- 

5 (1,2,3,4-tetrahydroisoquinoline-2-earbony1)-1,2,3,4-tetrahydroisoquinoline-2-

earboxylate 

The product from Preparation 6dc (81 mg, 0.15 mmol, 1 eq) in dichloromethane (5 

mL) was cooled to 0°C. To this was added N,N-diisopropylethylamine (52 µL„ 0.3 

mmol) followed by phenyl chloroformate (21 4, 0.16 mmol) and the mixture was allowed 

i 0 to stir for 15 min. The reaction was diluted with dichloromethane and washed sequentially 

with 1M aqueous NaOH, and brine. 	The organic extracts were dried over magnesium 

sulphate, filtered and concentrated in vacuo. Purification by flash column chromatography 

(CombiFlash Rf, 12 g RediSepTM silica cartridge; gradient of dichloromethane to 5 % 

methanol in dichloromethane) afforded the desired product. 

15 LC/MS (C411-148N404) 661 [M+H]+; RT 1.57 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C411-148N404 

[M+H]+  calculated: 661.3748 

[M+H]+  measured: 661.3769 

20 Example 162: 	N,N-Dibuty1-1,2-dimethy1-5-[2-(2-phenylacety1)-7-(1,2,3,4- 

tetrahydroisoquinoline-2-earbony1)-1,2,3,4-tetrahydroisoquinolin-6-yll -1H-pyrrole-3-

carboxamide 
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Empirical formula: C42H42N4O5 

[M+H]+ calculated: 683.3235 

[M+H]+measured: 683.3238 

Example 161: Phenyl 6-[4-(dibutylcarbamoyI)-l,5-dimethyl-lJ£f-pyrrol-2-yl]-7-

5 (l,2,3,4-tetrahydroisoquinoIine-2-carbonyl)-l,2,3,4-tetrahydroisoquinoIine-2-

carboxylate 

The product from Preparation 6dc (81 mg, 0.15 mmol, 1 eq) in dichloromethane (5 

mL)was cooled to 0°C. To this was added N,/V-diisopropylethyiamine (52 |.LT0.3 

mmol) followed by phenyl chloroformate (21 |j,L, 0.16 mmol) and the mixture was allowed 

10 to stir for 15 min. The reaction was diluted with dichloromethane and washed sequentially 

with IM aqueous NaOH, and brine. The organic extracts were dried over magnesium 

sulphate, filtered and concentrated in vacuo. Purification by flash column chromatography 

(CombiFlash Rf, 12 g RediSep™ silica cartridge; gradient of dichloromethane to 5 % 

methanol in dichloromethane) afforded the desired product. 

15 LC/MS (C41H48N4O4) 661 [M+H]+; RT 1.57 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H48N4O4 

[M+H]+ calculated: 661.3748 

[M+H]+measured: 661.3769 

20 Example 162: Ar,ALDibutyI-l,2-dimethyI-5-[2-(2-phenylacetyl)-7-(l,2,3,4-

tetrahydroisoquinoIine-2-carbonyl)-l,2,3,4-tetrahydroisoquinolm-6-yl]-l/f-pyrrole-3-

carboxamide 
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The procedure is as in Example 161, replacing phenyl chloroformate with phenylacetyl 

chloride. 

LC/MS (C42H50N403) 659 [M-I-E1]+; RT 1.52 (Method B) 

High-resolution mass (ESI+): 

5 Empirical formula: C42H50N403  

[M+11]+  calculated: 659.3956 

[M+H]+  measured: 659.3969 

Example 163: 	Phenyl 6-[4-(dibutylearbamay1)-1,5-dimethyl-111-pyrrol-2-y1]-7- 

1(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyll-1,2,3,4- 

io tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 161, replacing the product from Preparation 6dc with 

product from Preparation 6db. 

LC/MS (C42H50N404) 675 [M+H]+; RT 1.52 (Method B) 

High-resolution mass (ES1+): 

Is Empirical formula: C42H50N404 

[M+111-  calculated: 675.3905 

[M+H]}  measured: 675.3900 

Example 164: 	NA-Dibuty1-1,2-dimethy1-5-17-1(3R)-3-methyl-1,2,3,4- 

tetrahydraisoquinoline-2-earbonyli-2-(2-phenylacety1)-1,2,3,4-tetrahydroisoquinolin- 

20 6-y1}-111-pyrrole-3-earboxamide 

The procedure is as in Example 161, replacing the product from Preparation 6dc with 

product from Preparation 6db, and replacing phenyl chloroformate with phenylacetyl 

chloride. 
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The procedure is as in Example 161, replacing phenyl chloroformate with phenylacetyl 

chloride. 

LC/MS (C42H50N4O3) 659 [M+H]+; RT 1.52 (Method B) 

High-resolution mass (EST+): 

Empirical formula: C42H50N4O3 

[M+H]+ calculated: 659.3956 

[M+H]+measured: 659.3969 

Example 163: Phenyl 6-[4-(dibutylcarbamoyl)-l,5-dimethyI-l//-pyrrol-2-yl]-7-

[(3.ff)-3-methyM,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-

tetrahydroisoquinoIine-2-carboxylate 

The procedure is as in Example 161, replacing the product from Preparation 6dc with 

product from Preparation 6db, 

LC/MS (C42H5oN404) 675 [M+H]+; RT 1.52 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H5oN4C>4 

[M+H]+ calculated: 675.3905 

[M+H]+ measured: 675.3900 

Example 164: Ar,Ar-Dibutyl-l,2-dimethyl-5-{7-[(3if)-3-methyl-l,2,3,4-

tetrahydroisoquinoIine-2-carbonylJ-2-(2-phenylacetyl)-l,2,3,4-tetrahydroisoquinolin-

6-yl} -1//-py rr ole-3-carb oxa mid e 

The procedure is as in Example 161, replacing the product from Preparation 6dc with 

product from Preparation 6db, and replacing phenyl chloroformate with phenylacetyl 

chloride. 
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LC/MS (C43H52N403) 673 [M+FI]}; RT 1.51 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C431152N403 

[NUM ' calculated: 673.4112 

5 [M+14]4-  measured: 673.4087 

Example 165: 	N,N-Dibuty1-1,2-dimethy1-5-{7-[(3S)-3-(morpholin-4-ylmethyl)- 

1,2,3,4-tetrahydroisoquinoline-2-carbonyll-2-(2-phenylacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-y1}-111-pyrrole-3-earboxamide 

To a solution of the product of Preparation 6da (112 mg, 0.13 mmol) in dichloromethane 

10 (5 	mL) was 	added N,N-diisopropylethylamine 	(112 	[tL, 	0.64 	mmol) followed 	by 

phenylacetyl chloride (17 1,tL, 0.14 mmol) and the mixture was allowed to stir for 15 min. 

15 

The reaction was diluted with dichloromethane and washed sequentially with 1M aqueous 

sodium hydroxide, and brine. The organic extracts were dried over magnesium sulphate, 

filtered and concentrated. Purification by flash column chromatography (CombiFlash RI-, 

12 g RediSepTM silica cartridge) eluting with a gradient of dichloromethane to 5 % 

methanol in dichloromethane afforded the desired product. 

LC/MS (C47H59N504) 758 [M+H]{; RT 1.40 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H59N504 

20 [M+H]+  calculated: 758.4640 

[M+1-1]+  measured: 758.4648 
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LC/MS (C43H52N4O3) 673 [M+Hf; RT 1.51 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H52N4O3 

[M+H]4 calculated: 673.4112 

5 [M+Hf measured: 673.4087 

Example 165: AyV-Dibutyl-l,2-dimethyl-5-{7-[(35)-3-(morpholin-4-ylmethyl)-

l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-2-(2-phenylacetyl)-l,2,3,4-

tetrahydroisoquinoliii-6-yl}-li7-pyrrole-3-carboxamide 

To a solution of the product of Preparation 6da (112 mg, 0.13 mmol) in dichloromethane 

10 (5 mL) was added A^A-diisopropylethylamine (112 f-iL, 0.64 mmol) followed by 

phenylacetyl chloride (17 pL, 0.14 mmol) and the mixture was allowed to stir for 15 min. 

The reaction was diluted with dichloromethane and washed sequentially with 1M aqueous 

sodium hydroxide, and brine. The organic extracts were dried over magnesium sulphate, 

filtered and concentrated. Purification by flash column chromatography (CombiFlash Rf, 

15 12 g RediSep™ silica cartridge) eluting with a gradient of dichloromethane to 5 % 

methanol in dichloromethane afforded the desired product. 

LC/MS (C47H59N504) 758 [M+Hf; RT 1.40 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H59N5O4 

20 [M+Hf calculated: 758.4640 

[M+H]+ measured: 758.4648 
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Example 166: 	N-(4-Hydroxypheny1)-N-methyl-3-(6-1(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbony1]-2-(2-phenoxyacety1)-2,3-

dihydro-1H-isoindo1-5-yllindolizine-1-earboxamide 

High-resolution mass (ESI+): 

5 Empirical formula: C47H45N506 

[114+Hr calculated: 776.3450 

[M+I-1]+  measured: 776.3430 

Example 167: 	N-(4-Hydroxypheny1)-N-methy1-3-{6-1(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbony11-2-(2-phenoxyacety1)-2,3-dihydro-111-isoindol-5- 

i 0 yl}indolizine-1 -earboxamide 

High-resolution mass (ESI+): 

Empirical formula: C431-138N405 

[M+1-1]+  calculated: 691.2922 

[M+1-1]+  measured: 691.2913 

15 Example 168: 	4-Methylphenyl 5-11-1(4-hydroxyphenyl)(methypearbamoy11- 

5,6,7,8-tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbonyl]-2,3-dihydro-1H-isoindole-2-earboxylate 

High-resolution mass (ESI+): 

Empirical formula: C43H42N405 

20 [M-41]÷  calculated: 695.3235 

[M+1-1]+  measured: 695.3230 
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Examnle 166: Ar-(4-Hydroxyphenyl)-7V-methyl-3-{6-[(3*S)-3-(morphoIin-4-

ylmethyI)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenoxyacetyl)-2,3-

dihydro-lJff-isoindol-5-yI}indolizine-l-carboxamide 

High-resoiution mass (ESI+): 

Empirical formula: C47H45N5O6 

[M+Hf calculated: 776.3450 

[M+Hf measured: 776.3430 

Example 167: Ar-(4-Hydroxyphenyl)-jV-methyl-3-{6-[(3if)-3-methyl-l,2,3,4-

tetrahydroisoqumoline-2-carbonyl]-2-(2-phenoxyacetyl)-2,3-dihydro-l/7-isoindol-5-

yI}indolizine-l-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C43H3SN4O5 

[M+Hf calculated: 691.2922 

[M+Hf measured: 691.2913 

Example 168: 4-Methylphenyl 5-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-

5,6,7,8-tetrahydroindolizin-3-yl}-6-[(37?)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-2,3-dihydro-li/-isoindole-2-carboxylate 

High-resolution mass (ESI+): 

Empirical formula: C43H42N4O5 

[M+Hf calculated: 695.3235 

[M+Hf measured: 695.3230 
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Example 169: 	N-(4-Hydroxypheny1)-N-methyl-3-(7-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbony1]-2-(243-(4-methylpiperazin-1-y1)phenyliacetyl}- 

1,2,3,4-tetrahydroisoquinolin-6-y1}-5,6,7,8-tetrahydroindolizine-1-earboxamide 

Step A: methyl 2-13-(4-methylpiperazin-1-yOphenylftreetate 

5 To a boiling tube was added methyl 2-(3-bromophenyl)acetate (250 mg, 1.09 mmol), 1-

methylpiperazine (0.18 mL, 1.64 mmol), di-tert-buty1(2-phenylphenyl)phosphane, (32.57 

mg, 0.11 mmol) and potassium phosphate tribasic (463.32 mg, 2.18 mmol) which were 

then suspended in toluene (5 mL) and degassed by sparging with nitrogen for 5 min. 

Tris(Dibenzylideneacetone)Dipalladium(0) (49.97 mg, 0.05 mmol) was then added to the 

10 reaction and stirred at 90 °C under nitrogen for ea 16 h. The reaction was filtered and 

solids washed with dichloromethane and concentrated in vc►cuo, and then loaded onto a 

pre-packed 10 g silica column in dichloromethane and purified by column chromatography 

in a gradient of dichloromethane to 5% methanol in dichloromethane. 

LC/MS (CI4H2oN202) 249 [M+11]±; RT 1.56 (Method B) 

15 Step B: sodium 243-(4-methylpiperazin-1-ylkhenyllacetate 

To a solution of the product from Step A (39.3 mg, 0.16 mmol) in methanol (5 mL) was 

added sodium hydroxide (2M, 0.16 mL, 0.32 mmol) and the reaction stirred at ambient 

temperature for ca 16 h. The reaction was concentrated in vacua and triturated with diethyl 

ether to afford the desired product. 

20 LC/MS (C13H181\1202) 235 [M+H]; RT 0.69 (Method B) 

Step C : N-H-(benzyloxy)phenyll-N-methy1-3-{74(3R)-3-methyl-1,2,3,4- 

tetrallydroisoquMoline-2-carbony1l-24243-(4-methylpiperazin-1-Aph enyllacety0- 

1,2,3,4-tetraltydroisoquinolin-6-yil-5,6,7,8-tetraltydroindolizine-1-earboxamide 

To a solution of the product from Preparation Gab (50 mg, 0.06 mmol) in dichloromethane 

25 (3 mL) was added HBTU (24.35 mg, 0.06 mmol) and triethylamine (26.79 }IL, 0.19 

mmol) followed by the product from Step B (24.68 mg, 0.1 mmol) and the reaction stirred 

at ambient temperature for ca 16 h. The reaction was diluted with dichloromethane and 

washed with water and brine. The organic extract was dried over magnesium sulphate, 

filtered and concentrated in vacua, and loaded onto a pre-packed 5 g silica column in 
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Example 169: /V-(4-Hydro xyplienyl)-A^mctliyl-3-{7-|(3/?)-3-methyi-l,2,3,4-

tetrahydroisoqumoIine-2-carbonyl]-2-{2-[3-(4-methylpiperazin-l-yI)phenyJ]acetyl}-

l,2,3,4-tetrahydroisoquinoIin-6-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

Step A: methyl 2-[3-(4-methylpiperazin-l-yl)phenyl/acetate 

5 To a boiling tube was added methyl 2-(3-bromophenyl)acetate (250 mg, 1.09 mmol), 1-

methylpiperazine (0.18 mL, 1.64 mmol), di-tert-butyl(2-phenylphenyl)phosphane, (32.57 

mg, 0.11 mmol) and potassium phosphate tribasic (463.32 mg, 2.18 mmol) which were 

then suspended in toluene (5 mL) and degassed by sparging with nitrogen for 5 min. 

Tris(Dibenzylideneacetone)Dipalladium(0) (49.97 mg, 0.05 mmol) was then added to the 

10 reaction and stirred at 90 °C under nitrogen for ca 16 h. The reaction was filtered and 

solids washed with dichloromethane and concentrated in vacuo, and then loaded onto a 

pre-packed 10 g silica column in dichloromethane and purified by column chromatography 

in a gradient of dichloromethane to 5% methanol in dichloromethane. 

LC/MS (Q4H20N2O2) 249 [M+Hf; RT 1.56 (Method B) 

15 B: sodium 2-[3-(4-methylpiperazin-l-yl)phenyl]acetate 

To a solution of the product from Step A (39.3 mg, 0.16 mmol) in methanol (5 mL) was 

added sodium hydroxide (2M, 0.16 mL, 0.32 mmol) and the reaction stilted at ambient 

temperature for ca 16 h. The reaction was concentrated in vacuo and triturated with diethyl 

ether to afford the desired product. 

20 LC/MS (Ci3HigN202) 235 [M+Hf; RT 0.69 (Method B) 

StepjC: N-[4-(benzyloxy)phenyl]-N-methyl-3-{7-[(3R)-3-methyl-l ,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-{2-[3-(4-methylpiperazin-l-yl)phenyl]acetyl}-

l,2,3,4-tetrahydroisoquinolin-6-yIj-5,6,7,8-tetrahydioindolizine-l-carboxamide 

To a solution of the product from Preparation 6ab (50 mg, 0.06 mmol) in dichloromethane 

25 (3 mL)was added HBTU (24.35 mg, 0.06 mmol) and triethylamine (26.79 |^L, 0.19 

mmol) followed by the product from Step B (24.68 mg, 0.1 mmol) and the reaction stirred 

at ambient temperature for ca 16 h. The reaction was diluted with dichloromethane and 

washed with water and brine. The organic extract was dried over magnesium sulphate, 

filtered and concentrated in vacuo, and loaded onto a pre-packed 5 g silica column in 
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dichloromethane and purified by column chromatography in a gradient of dichloromethane 

in 5% methanol in dichloromethane. 

LC/MS (C56H60N604) 881 [M+1-1]+; RT 2.52 (Method B) 

Step D : N-(4-Hydroxypheny1)-N-methy1-3-{7-[(3R)-3-methyl-1,2,3,4- 

5 tetrahydroisoquinoline-2-carbony1:1-2-{243-(4-methylpiperazin-l-Aphenyliacety1}- 

1,2,3,4-tetrahydroisoquino1M-6-y0-5,6,7,8-tetrahydroindolizine-1-earboxamide 

To a solution the product from Step C (45 mg, 0.05 mmol) in ethanol {10 mL) was added 

10% Pd/C (catalytic), and stirred under a hydrogen atmosphere at ambient temperature for 

ca 16 h. The reaction was filtered through a celite cartridge, which was washed with 

10 methanol and the filtrate was concentrated in vactio, and loaded onto a pre-packed 5 g 

silica column in dichloromethane and purified by column chromatography in a gradient of 

dichloromethane to 5% methanol in dichloromethane. 

LC/MS (C49H54N604) 791 [M+1-11+; RT 2.21 (Method B) 

High-resolution mass (ESI+): 

15 Empirical formula: C49H54N604 

[M+2f1]2-' calculated: 396.2176 

[M+2H]2+  measured: 396.2176 

Example 170: 	5-{4-[(4-Hydroxyphenyl)(methyl)earbamoy11-1,5-dimethyl-1H- 

pyrrol-2-y1}-N-methyl-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-earbonyl]- 

20 2,3-dihydro-111-isoindole-2-earboxamide 

High-resolution mass (ESI+): 

Empirical formula: C35H37Ns04 

[M+H]+  calculated: 592.2926 

[M+I-1]+  measured: 592.2925 
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dichloromethane and purified by column chi'omatography in a gradient of dichloromethane 

in 5% methanol in dichloromethane. 

LC/MS (CseHsoNsCU) 881 [M+H]+; RT 2.52 (Method B) 

Step D : N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-2-{2-[3-(4-methyIpiperazin-l-y!)phenyl]acetyl}-

l,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

To a solution the product from Step C (45 mg, 0.05 mmol) in ethanoi (10 mL) was added 

10% Pd/C (catalytic), and stirred under a hydrogen atmosphere at ambient temperature for 

ca 16 h. The reaction was filtered through a celite cartridge, which was washed with 

methanol and the filtrate was concentrated in vacuo, and loaded onto a pre-packed 5 g 

silica column in dichloromethane and purified by column chromatography in a gradient of 

dichloromethane to 5% methanol in dichloromethane. 

LC/MS (C4<)H54N604) 791 [M+H]+; RT 2.21 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C49H54N6O4 

[M+2H]2+calculated: 396.2176 

[M+2H]2+ measured: 396.2176 

Example 170: 5-{4-[(4-HydroxyphenyI)(methyI)carbamoyi]-l,5-dimethyl-l//-

pyrrol-2-yl}-iV-methyl-6-[(3iJ)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-carb<myI]-

2,3-dihydro-l/7-isoindole-2-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C35H37N5O4 

[M+H]+ calculated: 592.2926 

[M+H]+ measured: 592.2925 
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Example 171: 	N-(4-Hydroxypheny1)-N-methy1-3-16-[(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyl]-2-12-(Phenylsulfanyl)acetyli-2,3-dihydro-11-/-

isoindo1-5-y1}-5,6,7,8-tetrahydroindolizine-1-carhoxamide 

High-resolution mass (ESI+): 

5 Empirical formula: C431-142N404S 

[M+11]+  calculated: 711.3007 

[M+Fl]+  measured: 711.3001 

Example 172: 	5-{2-12-(2H-1,3-Benzodioxo1-5-ypacetyli-6-[(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-earbony1]-2,3-dihydro-1H-isoindo1-5-y1}-N-(4- 

10 hydroxypheny1)-N,1,2-trimethyl-1Hpyrrole-3-earboxamide 

High-resolution mass (ESI+): 

Empirical formula: C42R40N406 

[M+Hr calculated: 697.3028 

[M+1-1]+  measured: 697.2994 

1 5 Example 173: 	5-(2-[(19-2-Amino-2-phenylacety111-6-{[(3R)-3-methy1-3,41- 

dihydroisoquinolin-2(1H)-yljcarbonyl}-2,3-dihydro-1H-isoindo1-5-y1)-N-(4-

hydroxyphenyl)-N,1,2-trimethyl-lH-pyrrole-3-earboxarnide 

High-resolution mass (ESI+): 

Empirical formula: C411-141Ns04 

20 [M+FI]+  calculated: 668.3239 

[M+1-1]+  measured: 668.3238 
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Example 171: Ar-(4-Hydroxyphenyl)-ALmethyl-3~{6-[(3/?)-3-methyl-l ,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-2-[2-(phenylsuIfanyl)acetyl]-2,3-dihydro-l/7-

isoindoI-5-yf}-5,6,7,8-tetrahydroindolizine-l-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C43II42N4O4S 

[M+H]+ calculated: 711.3007 

[M+HJ+ measured: 711.3001 

Example 172: 5- {2- [2-{2H-1,3 -B enzo dioxol-5-y I) acetyl] -6- [ (3 Jf)-3-m ethyl-

l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-lJff-isoindoI-5-yl}-Ar-(4-

hydroxyphcnyl)-A/,l,2-trimethyl-l//-pyrrolc-3-carboxaniide 

High-resolution mass (ESI+): 

Empirical formula: C42H40N4O6 

[M+H]+ calculated: 697.3028 

[M+H]+ measured: 697.2994 

Example 173: 5-(2- [(25)-2-Amino-2-phenylacetyl] -6- {[(37?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-2,3-dihydro-liT-isoindol-5-yl)-j'V-(4-

iiydroxypbenyI)-/V,1,2-trimethyi-l//-pyiTole-3-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C41H41N5O4 

[M+H]+ calculated: 668.3239 

[M+H]+measured: 668.3238 
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Example 174:5-(24(2R)-2-Amino-2-phenylacety1]-6-0(3R)-3-methy1-3,4- 

dihydroisoquinolin-2(1H)-yllearbonyl}-2,3-dihydro-1H-isoindo1-5-y1)-N-(4-

hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earboxamide 

High-resolution mass (ESI+): 

5 Empirical formula: C411-141N504 

[M+1-11+  calculated: 668.3239 

[M+H]+  measured: 668.3247 

Example 175:N-(4-Hydroxypheny1)-5-(2-[(2R)-2-hydroxy-2-phenylacetyl]-6-{1(3R)-3- 

methyl-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-2,3-dihydro-11/-isoindol-5-y1)- 

10 N,1,2-trimethy1-11/-pyrrole-3-earboxamide 

High-resolution mass (ESI+): 

Empirical formula: C411-140N405 

[M+Hr calculated: 669.3079 

[M+H]}  measured: 669.3063 

15 Example 176:542-[2-(1-Piperidyl)aeetyl]-6-[(3R)-3-methyl-1,2,3,4-tetrahydro 

isoquinoline-2-earbony1]-2,3-dihydro-1H-isoindol-5-y1}-N-(4-hydroxypheny1)-N,1,2-

trimethy1-1H-pyrrole-3-earboxamide 

High-resolution mass (ESI+): 

Empirical formula: C40H45N504 

20 [IVI+H]+  calculated: 660.3552 

[M+H]+  measured: 660.3512 
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Example 174:5-f2-f(21?V2-Ainino-2-phenvlacetvll-6-|[(3j?V3-methvI-3.4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-2,3-dihydro-l/ir-isoindol-5-yl)-./V-(4-

hydroxyphenyl)-iV, 1,2-trim ethyl-1//-pyrrole-3-carboxainide 

High-resolution mass (ESI+): 

Empirical formula: C41H41N5O4 

[M+H]+ calculated: 668.3239 

[M+H]+ measured: 668.3247 

Example 175: iV-f^-Hvdroxvphenvll-S-te- f (2R)-2-hvdroxv-2-phenvIacetvil -6- {IY3R)-3-

methyI-3,4-dihydroisoquinolin-2(l//)-ylJcarbonyI}-2,3-dihydro-l/f-isoindol-5-yl)-

jV,l,2-trimethyI-l//-pyrrole-3-carboxamide 

High-resolution mass (ESI+): 

Empirical formula: C41H40N4O5 

[M+H]+ calculated: 669.3079 

[M+H]+ measured: 669.3063 

Example 176:5-{2- [2-(l -Piperidyl)acety 1] -6- [(3i?)-3-methyl-l ,2,3,4-tetrahydro 

isoquinoline-2-carbonyl]-2,3-dihydro-lZ7-isoindol-5-yl}-Ar-(4-hydroxyphenyl)-iV,l,2-

triinethyl-l//-pyrrole-3-carboxamidc 

High-resolution mass (ESI+): 

Empirical formula: C40H45N5O4 

[M+H]+ calculated: 660.3552 

[M+H]+ measured: 660.3512 



WO 2015/011164 
	

PCT/EP2014/065764 

- 179 - 

Example 177:5-12-[2-(1,3-Senzodioxo1-5-y1)acetyl]-6-[(3R)-3-methyl-3,41-dihydro-lif- 

isoquinoline-2-earbonyl]isoindolin-5-y11-N,1,2-trimethyl-N-(1-methylpyrrolo[2,3-

b]pyridin-5-yflpyrrole-3-carboxamide 

Example 178: 542-12-(1,3-Benzodioxol-5-yl)acety11-6-K3R)-3-methyl-3,41-dihydro-1H- 

5 isoquinoline-2-carbonyllisoindolin-5-y1]-N-(4-hydroxypheny1)-1,2-dimethyl-N-(1-

methyl-1H-pyrazol-4-yljpyrrole-3-carboxamide 

Example 179:N-(4-Hydroxypheny1)-N11,2-trimethyl-5-16-1(3R)-3-methyl-3,4-dihydro- 

111-isoquinoline-2-carbonyll-2-[(2R)-2-phenylpropanoyl]isoindolin-5-ylipyrrole-3-

carboxamide 

10 Example 180:N-(4-Hydroxypheny1)-N,1,2-trimethy1-546-[(3R)-3-methyl-3,4-dihydro- 

111-isoquinoline-2-carbonyl]-2-12-(3-thienyi)acetyllisoindolin-5-yllpyrrole-3-

carboxamide 

Example 181:N-(4-Hydroxypheny1)-N,1,2-trimethyl-5-[6-[(3R)-3-methyl-3,4-dihydro- 

lii-isoquinoline-2-earbonyl]-2-1(2S)-2-phenylpropanoyllisoindolin-5-yllpyrrole-3- 

1 5 earboxamide 

Example 182:5-12-[3-(4-Chlorophenoxy)propanoy11-64(3R)-3-methyl-3,4-dihydro-1H- 

lsoquinoline-2-carbony1lisoindolin-5-01-N-(4-hydroxypheny1)-N,1,2-trimethyl-

pyrrole-3-carboxamide 

Example 183:N-(4-Hydroxypheny1)-N,1,2-trimethy1-5-16-[(3R)-3-methyl-3,4-dihydro- 

20 11/-isoquinoline-2-carbonyl]-2-(2-pyrrol-1-ylacetyl)isoindolin-5-yllpyrrole-3-

carboxamide 

Example 184:Phenyl 6-{44(4-hydroxyphenyl)(methyl)carbamoy11-1,5-dimethy1-1H- 

pyrrol-2-y1}-7q[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

ylIcarbony1)-3,4-dihydroisoquinoline-2(111)-carboxylate 
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Example 177:5-f2-[2-(1.3-Benzodioxol-5-vDacetvl1-6-IY3i?)-3-methvl-3,.4-dihvdro-l//-

isoquinoline-2-carbonyl]isoindolin-5-yl]-iV,l,2-tri*nethyl-iV-(l-methylpyrrolo[2,3-

b] py ridin-5-y l)py rrole-3-ca rboxamid e 

Example 178:5-l2-f2-(J,3-Bcnzodioxol-5-vOacefyll-6-fO/f)-3-mcthvI-3,4-dihvdro-l//-

isoquinoIine-2-carbonyI]isoindolin-5-yl]-A'-(4-hydroxyphenyI)-l,2-dimethyl-iV-(l-

methyl-1 //-pyrazol-4-yl)pyriole-3-carboxamidc 

Example 179:iV-(4-HvdroxvphenvD-iVX2-trimethvl-5-[6-[(3iif)-3-inethvl-3.»4-dihvdro-

l//-isoq uin oline-2-earbonyl] -2- |(2/?)-2-phenylpropan oyl] isoind olin-5-yI] py rrole-3-

carboxamide 

Example 180:N-(4-HvdroxvphenyIViV,l,2-trimethvI-5-f6-[(3.fl')-3-niethvl-3,4-dihYdro-

l//-isoquinoline-2-carbonyl]-2-[2-(3-thienyI)acetyl]isoindoIin-5-yl]pyrroIe-3-

carboxamide 

Example 181: N-f •4-HvdroxyphenvD-Ar.l .2-trimethvl-5- f6- [(3iM-3-methvl-3.4-dihvdro-

l//-isoquinoline-2-carbonyI]-2-[(2S)-2-phenylpropanoyl]isoindolin-5-yl]pyrroIe-3-

carboxamide 

Example 182:5-[2-[3-<'4-ChlorophenoxvWopanovll-6-[f3J?V3-methvl-3.4-dihvdro-l//-

isoquinoline-2-carbonyl]isoindolin-5-yl]-A'-(4-hydroxyphenyl)-jV,l)2-trimethyl-

py irole-3-carboxa mide 

Example 183:iV-(4-Hvdroxvph enyl)-A', 1,2-trimethy 1-5- [6- [(3if )-3-m ethy 1-3,4-dihy d r o-

l//-isoquinoline-2-carbonyi]-2-(2-pyrrol-l-ylacetyl)isoindolin-5-yl]pyirole-3-

carboxamide 

Example 184: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-lH-

pyrrol-2-yl}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lH)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(lH)-carboxylate 
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Example 185:Phenyl 6-{41-[ethyl(4-hydroxyphenybearbamoy1]-1,5-dimethyl-1H- 

pyrrol-2-y1)-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

earbonyll-14,3,41-tetrahydroisoquinoline-2-carhoxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

5 A with product from Preparation 6f, and replacing phenylacetyl chloride in Step A with 

phenyl chloroformate. 

LC/MS (C46H49N506) 768 [M+1-1]{; RT 1.21 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C461-149N506 

io [M+H]+  calculated: 768.3756 

[M+Hf measured: 768.3741 

Example 186: Phenyl 6-{44(4-hydroxyphenyl)(propyl)earbamoyl]-1,5-dimethyl-1H- 

pyrrol-2-y1}-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

earbonyll-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

15 The procedure is as in Example 777, replacing the product from Preparation 6be in Step A 

with the product from Preparation 6g, and replacing phenylacetyl chloride in Step A with 

phenyl chloroformate. 

LC/MS (C47H511\1506) 782 [M+H]+; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

20 Empirical formula: C4 H7-5 I 	5 N 0 6 

[M+H]4  calculated: 782.3912 

[M+H]+  measured: 782.3927 
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Example 185: Phenyl 6-{4-[ethyl(4-hydroxyphenyl)carbamoyl]-l,5-dimethyl-lJfir-

pyrrol-2-yI}-7-[(35)-3-(morpholin-4-ylniethyI)-l,2,3»4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3>4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with product from Preparation 6f, and replacing phenylacetyl chloride in Step A with 

phenyl chloroformate. 

LC/MS (C46H49N506) 768 [M+H]+; RT 1.21 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46II49N5O6 

[M+H]+ calculated: 768.3756 

[M+H]+ measured: 768.3741 

Example 186: Phenyl 6-{4-[(4-hydroxyphenyl)(propyl)carbamoyl]-l,5-dimethyI-l//-

pyrrol-2-yl}-7-[(31S)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-

carbonyI]-l,2,3,4-tetrahydroisoquino!ine-2-carboxylate 

The procedure is as in Example 777, replacing the product from Preparation 6be in Step A 

with the product from Preparation 6g, and replacing phenylacetyl chloride in Step A with 

phenyl chloroformate. 

LC/MS (GnHsiNsOs) 782 [M+H]+; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H51N5O6 

[M+H]+ calculated: 782.3912 

[M+H]+ measured: 782.3927 
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Example 187: Phenyl 6-{4-[buty1(4-hydroxyphenyl)earbamoy1]-1,5-dimethyl-1H- 

pyrrol-2-y1}-74(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbony11-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 777, replacing the product from Preparation 6be in Step A 

5 with the product from Preparation 6h, and replacing phenylacetyl chloride in Step A with 

phenyl chloroformate. 

LC/MS (C48H53N506) 796 [M+H}+; RT 1.29 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H53N506 

10 [M+21-1]2+  calculated: 398.7071 

[M-F2H]2÷  measured: 398.7075 

Example 188: Phenyl 6-{41-[(4-hydroxyphenyl)(phenyl)earbamoyl]-1,5-dimethyl-IH- 

pyrrol-2-y1}-7-1[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyl)-3,4-dihydroisoquinoline-2(11-1)-carboxylate 

15 Example 189: Phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)earbamoyl]-1H-pyrrol-2-y1}- 

741(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-ylicarbony1}-3,41-

dihydroisoquinoline-2(11/)-earboxylate 

Example 190:Phenyl 6-{4-[ethyl(phenyl)earbamoy1]-1,5-dimethy1-1H-pyrrol-2-y1}-7- 

(R3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbony1)-3,41- 

20 dihydroisoquinoline-2(1H)-earboxylate 
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Example 187: Phenyl 6-{4-[butyI(4-hydroxyphenyl)carbamoyl]-l,5-dimethyl-l/f-

pyrrol-2~yl}-7-[(35')-3-(morpholin-4-ylmethyI)-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3»4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 777, replacing the product from Preparation 6be in Step A 

with the product from Preparation 6h, and replacing phenylacetyl chloride in Step A with 

phenyl chloroformate. 

LC/MS (C48H53N506) 796 [M+H]+; RT 1.29 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H53N506 

[M+2H]3+ calculated: 398.7071 

[M+2H]2+measured: 398.7075 

Example 188: Phenyl 6-{4-[(4-hydroxyphenyl)(phenyl)carbamoyl]-l,5-dimethyl-l//-

pyrrol-2-yl}-7-{[(35)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li/)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 189:Phenyl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l//-pyirol-2-yl}-

7-{[(3(S)-3-(morphoIin-4-yImethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

diliydroisoquinoline-2(l//)-carboxylate 

Example 190:Phenyl 6-{4-[ethyl(phenyl)carbamoyl]-l,5-dimethyI-li/-pyrroI-2-yl}-7-

{[(35)-3-(niorpholin-4-ylmethyl)-3,4-dihydroisoquinoHn-2(l/Z)-yl]carbonyl}-3,4-

dihydroisoquinolinc^li^-carboxylate 
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Example 191: Phenyl 6-11,5-dimethy1-4-[phenyl(propypearbamoy1]-1H-pyrrol-2-y1)- 

7-{1(3S)-3-(morpholin-4-yhnethyl)-3,4-dihydroisoquinolin-2(11/)-ylicarbonyl}-3,4-

dihydroisoquinoline-2(11/)-earboxylate 

Example 192: Phenyl 6-{4-ibutyl(phenyl)earbamoy11-1,5-dimethy1-1H-pyrrol-2-y1}-7- 

5 (1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisequinolin-2(1H)-yl]learbony11-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 193: Phenyl 6-[4-(diphenylcarbamoy1)-1,5-dimethy1-1H-pyrrol-2-y1]-7- 

1[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljearbonyl}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

10 Example 194: Phenyl 6-{4-(butyl(nethyl)earbamoy1]-1,5-dimethyl-11-/-pyrrol-2-y1}-7- 

{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-ylicarbonyl}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 195: Phenyl 6-(4-[butyl(ethyl)earbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1)-7- 

11(3S)-3-(morpholin-4-ylinethyl)-3,4-dihydroisoquinolin-2(11/)-yl]earbony1)-3,4- 

15 dihydroisequinoline-2(1H)-earboxylate 

Example 196: Phenyl 6-{4-1butyhpropyl)earbamoy11-1,5-dimethyl-1H-pyrrol-2-y1}-7- 

I R3S)-3-(morpholin-4-yhnethyl)-3,4-dihydroisoquinolin-2(11-P-yl] earbony1}-3,4-

aihydroisoquinoline-2(1H)-earboxylate 
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Example 191: Phenyl 6-{l,5-dimethyI-4-[phenyl(propyl)carbamoyl]-l//-pyrrol-2-yl}-

7-{[(3.S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l/7)-carboxylate 

Example 192: Phenyl 6-{4-[butyl(phenyl)carbamoyl]-l,5-dimethyI-ljF/-pyirol-2-yI}-7-

{[(3S)-3-(niorpholin-4-ylmethyl)-3,4-dihydroisoquiiioIin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 193: Phenyl 6-[4-(diphenylcarbamoyl)-l,5-dimethyl-lH-pyrrol-2-yl]-7-

{[(3.S)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoqumolin-2(lflr)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 194:Phenvl 6-{4-[butyl(methyl)carbamoyl]-l,5-dimethyl-li/-pyrrol-2-yl}-7-

{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(l/i)-yl]carbonyl}-3,4-

dihydroisoquinoIine-2(l/f)-carboxylate 

Example 195: Phenyl 6-{4-[butyl(ethyl)carbamoyI]-l,5-dimethyl-lflr-pyrrol-2-yl}-7-

{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-ylJcarbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 196: Phenyl 6-{4-[butyl(propyl)carbamoyl]-l,5-dimethyl-l//-pyrrol-2-yl}-7-

{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(ljHr)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxyIate 
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Example 197: Phenyl 6-[4-(dibutylearbamoy1)-1,5-dimethy1-1H-pyrrol-2-y1]-7-1(3S)-3- 

(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbony11-1,2,3,4-

tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 165, replacing phenylacetyl chloride with phenyl 

5 chloroformate. 

LC/MS (C46H57N505) 760 IIVI+Hr ; RT 1.40 (Method B) 

High-resolution mass (ESI-F): 

Empirical formula: C46H57N505 

[M+11]+  calculated: 760.4432 

to [M+H] ' measured: 760.4449 

Example 198: Phenyl 6-{4-1(4-hydroxyphenyl)(methyl)earbamoy11-1,5-dimethy1-111- 

pyrrol-2-y1}-7-f[(3R)-3-methyl-3,4-dihydroisoquinolin-2(111)-yllearbony1}-3,4-

dihydroisoquinoline-2(11/)-earboxylate 

Example 199: Phenyl 6-{1,5-dimethy1-4-[methyl(phenyl)earbamoy1]-1H-pyrrol-2-y1}- 

15 7-(1(3R)-3-methy1-3,4-dihydroisoquinolin-2(1H)-yllearbonyl}-3,4-

dihydroisoquinoline-2(1H)-carboxylate 

Example 200:Phenyl 6-14-1(4-hydroxyphenyl)(phenyljearbamoy11-1,5-dimethyl-1H- 

pyrrol-2-y11-7-{1(3R)-3-methy1-3,4-dihydroisoquinolin-2(11i)-yllearbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

20 Example 201: Phenyl 644-(diphenylearbamoy1)-1,5-dimethy1-1H-pyrrol-2-y11-7- 

{OR)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yli carbonyl} -3,4-dihydroisoquinoline- 

2(11/)-earboxyla te 
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Example 197: Phenyl 6-[4-(dibutylcarbamoyl)-l,5-dimethyl-lJy-pyrrol-2-ylJ-7-[(35)-3-

(mo rpholin-4-ylm ethy 1)-1,2,3,4-tetrahy d roisoquinoline-2-c arbony 1] -1,2,3,4-

tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 165, replacing phenylacetyl chloride with phenyl 

chloroformate. 

LC/MS (C46H57N5OS) 760 [M+Hf; RT 1.40 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H57N5O5 

[M+Hf calculated: 760.4432 

[M+Hf measured: 760.4449 

Example 198: Phenyl 6-{4-[(4-hydroxyphenyI)(methyl)carbamoylJ-l,5-dimethyI-li/-

pyrrol-2-yl}-7-{[(3/?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(ljH)-carboxylate 

Example 199:Phenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yl}-

7-{[(3/f)-3-methyI-3,4-dihydroisoquinolin-2(l/7)-yIjcarbonyI}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 200:Phenyl 6-{4-[(4-hydroxyphenyl)(phenyl)carbamoyl]-l,5-dimethyl-ljF/-

pyrroL2-yl}-7-{[(3if)-3-methyl-3,4-dihydroisoquinolin-2(l/?)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 201: Phenyl 6-[4-(diphenyIcarbamoyl)-l,5-dimethyl-l/7-pyrrol-2-yl]-7-

{[(3jff)-3-methyl-3,4-dihydroisoquinoIin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-

2(l//)-carboxyIate 
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Example 202:Phenyl 6-{41butyl(methyl)carbamoy1]-1,5-dimethyl4H-pyrrol-2-y1}-7- 

{[(3R)-3-methy1-3,4-dihydroisoquinolin-2(111)-yl]carbony1)-3,4-dihydroisocittinoline- 

2(11/)-carboxylate 

Example 203:Phenyl 644-(dibutylcarbamoy1)-1,5-dimethyl-11-/-pyrrol-2-y1]-7-W3R)- 

5 3-methyl-3,4-dihydroisoquinolin-2(1H)-ylicarbony1)-3,4-dihydroisoquinoline-2(1H)-

carboxylate 

Example 204: Phenyl 7-(3,4-dihydroisoquinolin-2(111)-ylcarbony1)-6-14-[(4- 

hydroxyphenyl)(methyl)carbamoy114,5-dimethyl4H-pyrrol-2-y1}-3,4-

dihydroisoquinoline-2(11/)-earboxylate 

10 Example 205: Phenyl 7-(3,4-dihydroisoquinolin-2(111)-ylearbony1)-6-{1,5-dimethyl-4- 

Imethyl(phenyl)carbamoy1F1H-pyrrol-2-y1)-3,4-dihydroisoquinoline-2(11/)-

carboxylate 

Example 206:Phenyl 7-(3,4-dihydroisoquinolin-2(111)-ylcarbony1)-6-(4-[(4- 

hydroxyphenyl)(phenybearbamoyli-1,5-dimethyl-IH-pyrrol-2-y11-3,4- 

15 dihydroisoquinoline-2(11/)-carboxylate 

Example 207: Phenyl 7-(3,4-dihydroisoquinolin-2(1M-ylcarbony1)-644- 

(diphenylcarbamoy1)-1,5-dimethyl4H-pyrrol-2-y11-3,4-dihydroisoquinoline-2(1H)-

carboxylate 
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Example 202:Phenyl 6-{4-[butyl(methyl)carbamoyl]-l,5-dimethyl-lflr-pyrrol-2-yl}-7-

{[(3Jf)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-

2(l//)-carboxyIate 

Example 203:Phenyl 6-[4-(dibutylcarbamoyl)-l,5-dimethyM//-pyrrol-2-yl]-7-{[(3it)-

3-methyl-3,4-dihydroisoquinolin-2(lJff)-yl]carbonyl}-3,4-dihydroisoquinoline-2(lJff)-

carboxylate 

Example 204:Phenyl 7-(3,4-dihydroisoquinolin-2(li/)-ylcarbonyl)-6-{4-[(4-

hydroxypIienyl)(methyl)carbaiHoyI|-l,5-diniethyl-177-pyiTol-2-yl}-3,4-

dihydroisoquim>linc-2(l//)-carboxylate 

Example 205: Phenyl 7-(3,4-dihydroisoquinoIin-2(l//)-ylcarbonyl)-6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-l/f-pyrrol-2-yl}-3,4-dihydroisoquinoline-2(ljH)-

carboxylate 

Example 206:Phenvl 7-(3,4-dihydroisoquinolin-2(l//)-ylcarbonyl)-6-{4-[(4-

hydroxyphenyl)(phenyl)carbamoyl]-l,5-dimethyH£T-pyrrol-2-yl}-3,4-

dihydroisoquinoline-2(lJH')-carboxylate 

Example 207: Phenyl 7-(3,4-dihydroisoquinoHn-2(l/f)-ylcarbonyl)-6-[4-

(diphenylcarbamoyl)-l,5-dimethyl-l//-pyrrol-2-yl]-3,4-dihydroisoquinoIine-2(l/7)-

carboxylate 
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Example 208:Phenyl 6-{4-[butyhmethyl)carbamoy1]-1,5-dimetbyl-IH-pyrrol-2-y1}-7- 

(3,4-dihydroisoquinolin-2(1H)-ylearbony1)-3,41-dihydroisoquinoline-2(1H)-

earboxylate 

Example 209: Phenyl 6-14-(dibutylearbamoy1)-1,5-dimethy1-1H-pyrrol-2-y11-7-(3,4- 

5 dihydroisoquinolin-2(1H)-ylearbony1)-3,4-dihydroisoquinoline-2(1L)-earboxylate 

Example 210: Phenyl 7-a(3S)-3-(aminomethyl)-3,4-dihydroisoquinolin-2(1H)- 

ylicarbonyll-6-{44(4-hydroxyphenyl)(methyl)earbamoy11-1,5-dimethy1-1H-pyrrn1-2-

y1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 211: Phenyl 74(3S)-3-1(dimethylamino)methyll-1,2,3,4- 

10 tetrahydroisoquinoline-2-earbonyl]-6-(41(4-hydroxyphenyl)(methyl)earbamoy11-1,5-

dimethy1-1H-pyrrol-2-y1}-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

Step A: Phenyl 644-{14-(benzyloxy)phenyll(methyl)carbamoyll-1,5-dimethyl-1H-pyrrol- 

2-y1)-74(3S)-3-1(dimethylamino)methyll-1,2,3,4-tetrahydroisoquinoline-2-carbonylf- 

1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

15 The procedure is as in Step A of Example 777, replacing phenylacetyl chloride with phenyl 

chloroformate. 

LC/MS (C50H5IN505) 802 [M+H]+; RT 1.34 (Method B) 

Step B: Phenyl 74(3S)-3-1(dimethylamino)methyll-1,2,3,4-tetrahydroisoquinoline-2- 

earbony1]-6-14-[(4-hydroxyphenyl)(methyl)carbamoy11-1,5-dimethyl-1H-pyrrol-2-y1)- 

20 1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Step B of Example 777, but purification was via preparative HPLC 

(H20-TFA/acetonitrile; gradient elution). 

LC/MS (C431-145N505) 712 [M+H]+; RT 1.13 (Method B) 
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Example 208:Phenyl 6- {4- [ buty l(m ethy l)carbam oyl] -1,5-d imethy l-l//-pyrrol-2-y 1}-7-

(3,4-dihydroisoquinoIin-2(lJH)-ylcarbonyl)-3,4-dihydroisoquinoline-2(l//)-

carboxylate 

Example 209: Phenyl 6-[4-(dibutylcarbamoyl)-l,5-dimethyl-l//-pyrrol-2-yl]-7-(3,4-

dihydroisoquinolin-2(lj??)-yIcarbonyl)-3,4-dihydroisoquinoline-2(ljf/)-carboxylatc 

Example 210:Phenyl 7-{[(3iS)-3-(aminomethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l/7-pyrrol-2-

yl}-3,4-dihydroisoquinoline-2(ljfif)-earboxylate 

Example 211: Phenyl 7-[(35)-3-[(dimethylamino)methyl]-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyl-l/A-pyrrol-2-yl}-l,2,3,4-tctrahydioisoquinoline-2-carboxylate 

Step A: Phenyl 6-(4-{[4~(benzyfoxy)phenyl](methyl)carbamoyl}-l,5-dimethyl-lH-pytrol~ 

2-yl)-7-f(3S)-3-[(dimetIiylamino)methyI]-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-

l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Step A of Example 777, replacing phenylacetyl chloride with phenyl 

chloroformate, 

LC/MS (C50H51N5O5) 802 [M+H]+; RT 1.34 (Method B) 

Step B: Phenyl 7-[(3S)-3-[(dimethylamino)methyl]-l,2,3,4-tetrahydroisoquinoline-2-

carboiiyI]-6-{4-[(4-hydroxyphenyl)(me(hyl)carbanwylf-l,5-dimethyl-lH-pyirol-2-yl}r 

l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Step B of Example 777, but purification was via preparative HPLC 

(H20-TFA/acetonitrile; gradient elution). 

LC/MS (C43H45N5O5) 712 [M+H]+; RT 1.13 (Method B) 
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High-resolution mass (ESI+): 

Empirical formula: C43H45N505  

[M+H]}  calculated: 712.3493 

[M-(1-1]4-  measured: 712.3496 

5 Example 212:Phenyl 6-14-1(4-hydroxyphenyl)(methyl)earbamoy11-1,5-dimethy1-1H- 

pyrrol-2-y11-7-{1(3S)-3-(pyrrolidin-l-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-

ylicarbonyl)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 213:Phenyl 6-{44(4-hydroxyphenyl)(methypearbamoy11-1,5-dimethy1-1H- 

pyrrol-2-y1}-7-{[(3S)-3-(piperidin-l-ylmethyl)-3,4-dihydroisoquinolin-2(111)- 

10 ylicarbonyl)-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 214: Phenyl 644-1(4-hydroxyphenyl)(methyl)earbamoy11-1,5-dimethy1-111- 

pyrrol-2-y1}-7-[(3,9-3-[(4-methylpiperazin-1-y1)methyl]-1,2,3,4-

tetrahydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

Step A: Phenyl 6-(4414-(benzyloxy)phenyliOnethylkarbantoyll-1,5-dinsethyl-1H-pyrrol- 

15 2-y0-7-1(3S)-3-1(4-methylpiperazin-1-y1)methyll-1,2,3,4-tetrahydroisoquinoline-2- 

earbonylkl,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Step A of Example 777, replacing the compound from Preparation 

6be with the compound from Preparation 6bf, and replacing phenylacetyl chloride with 

phenyl chloroformate. 

20 LC/MS (C53H56N605) 857 [M+H]k; RT 1.34 (Method B) 
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High-resolution mass (ESI+): 

Empirical formula: C43H45N5O5 

[M+H]+ calculated: 712.3493 

[M+H]+measured: 712.3496 

Example 212: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l/f-

pyrrol-2-yl}-7-{[(35)-3-(pyrrolidin-l-ylmethyl)-3,4-dihydroisoquinolin-2(li/)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxyIate 

Example 213:Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l//-

pyrrol-2~yl}-7-{[(35)-3-(piperidin-l-ylmethyl)-3,4-dihydroisoquinoIin-2(ljff)-

yl]carbonyl}-3,4-diliydroisoquinoline-2(l//)-carboxylate 

Example 214:Phenvl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-lH-

pyrrol-2-yl}-7-[(35)-3-[(4-methylpiperazin-l-yl)methyl]-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

Step A: Phenyl 6-(4-{[4-(benzyloxy)phenyl](methyl)carbamoy1}-l,5-dimethyI-lH-pyrrol-

2-yl)-7-[(3S)-3-[(4-methyipiperazin-l-yl)methyl]~l,2f3,4-tetrahydroisoquinoiine-2-

carhonylJ-l,2,3,4-tetrahydroisoquinolinc-2-carboxyla(e 

The procedure is as in Step A of Example 777, replacing the compound from Preparation 

6be with the compound from Preparation 6bf, and replacing phenylacetyl chloride with 

phenyl chloroformate. 

LC/MS (C53H56N605) 857 [M+H]+; RT 1.34 (Method B) 
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Step B: Phenyl 6-{4-f(4-hydroxyphenyl)(methyl)earbatnoyl]-1,5-dimethyl-1H-pyrro1-2- 

yl}-7-f(3S)-3-f(4-mdhylpiperazin-l-yl)methylPl,2,3,4-tetrahydroisoquinolhte-2-

earbonyIJ-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Step B of Example 777, but purification was via preparative HPLC 

5 (H20-TFA/acetonitrile; gradient elution). 

LC/MS (C46H501\1605) 767 [M+11]+; RT 1.14 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C461-150N605 

[M+21-1]2+  calculated: 384.1994 

10 [M+21-1]2+  measured: 384.1995 

Example 215: Phenyl 7-1[(3S)-342-(dimethylamino)ethyll-3,4-dihydroisoquinolin- 

2(111)-ylicarbonyll-6-(4-1(4-hydroxyphenyl)(methyl)earbamoy11-1,5-dimethyl-1H-

pyrrol-2-y1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 216:Phenyl 6-{4-1(4-hydroxyphenyl)(methyl)earbamoylj-1,5-dimethyl-1H- 

15 pyrrol-2-y1}-7-1(3S)-312-(morpholin-4-yl)ethyll-1,2,3,4-tetrahydroisoquinoline-2-

earbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with product from Preparation 6bc, and replacing phenylacetyl chloride in Step A with 

phenyl chloroformate. 

20 LC/MS (C46H49N506) 768 [M+H]+; RT 1.14 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H49N506 

[M-41]+  calculated: 768.3756 
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Sfev B: Phenyl 6-{4-[(4-hydroxyphenyI)(niethyl)carbamoyl]-lf5-dimethyl-lH-pyrrol-2-

yl}-7-[(3S)-3-[(4-methylpiperazin-l-yl)methyl]-l,2>3,4-tefrahydroisoquinoline-2-

carhonylj~l,2,3,4-tetmhydioisoqiunoline-2-carboxylate 

The procedure is as in Step B of Example 111, but purification was via preparative HPLC 

(fLO-TFA/acctonitrile; gradient elution). 

LC/MS (C46H5ON605) 767 [M+H]+; RT 1.14 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H50N6O5 

[M+2H]2+ calculated: 384.1994 

[M+2H]2+measured: 384.1995 

Example 215: Phenyl 7-{[(3iS)-3-[2-(dimethylamino)ethyl]-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}-6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l//-

pyrrol-2-yl}-3,4-dihydroisoquinoline-2(l//)-earboxylatc 

Example 216: Phenyl 6- {4- [ (4-hyd roxyp henyl)(methyl)carba moy 1] -1,5-dimethyl-l H-

pyrroI-2-yl}-7-[(3iS)-3-[2-(morpholin-4-yl)ethyl]-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxyIate 

The procedure is as in Example 111, replacing the compound from Preparation 6be in Step 

A with product from Preparation 6bc, and replacing phenylacetyl chloride in Step A with 

phenyl chloroformate. 

LC/MS (C46H49N5CV,) 768 [M+H]+; RT 1.14 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H49N5O6 

[M+H]+ calculated: 768.3756 
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[114+1-1]+  measured: 768.3756 

Example 217:Phenyl 7-{1(3S)-3-(aminomethyl)-3,4-dihydroisoquinolin-2(1/1)- 

ylicarbony1)-6-(1,5-dimethyl-4-[methyl(phenyl)earbamoy1]-1H-pyrrol-2-y1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

5 Example 218: Phenyl 7-11(3S)-3-[(dimethylamino)methy1]-3,4-dihydroisoquinolin- 

2(1H)-yllearbony1}-6-{1,5-dimethyl-44methyl(phenypearbamoy11-1H-pyrrol-2-y1)- 

34-dihydroisoquinoline-2(111)-earboxylate 

Example 219: Phenyl 6-{1,5-dimethy1-44methyl(phenyl)earbamoy1]-1H-pyrrol-2-y1}- 

7-{K3S)-3-(pyrrolidin-l-ylmethyl)-3,4-dihydroisoquinolin-2(117)-yl]earbony1}-3,4- 

10 dihydroisoquinoline-2(11/)-earboxylate 

Example 220: Phenyl 6-11,5-dimethy1-4-Imethyl(phenyl)earbamoy11-1H-pyrrol-2-y1)- 

7-{1(3S)-3-(piperidin-l-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllcarbonyl)-3,4-

dihydroisoquinoline-2(1H)-carboxylate 

Example 221: Phenyl 6-{1,5-dirnethy1-41methyl(phenyl)earbamoy1J1-1H-pyrrol-2-y1}- 

15 7-11(3S)-3-[(4-methylpiperazin-1-ypmethyl]-3,4-dihydroisoquinolin-2(111)-

yljearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 222:Phenyl 7-{[(3S)-3-12-(dimethylamino)ethy11-3,4-dihydroisoquinolin- 

2(11/)-ylicarbony1}-6-(1,5-dimethyl-41-Imethyl(phenyl)earbamoy11-1H-pyrrol-2-y1}- 

3,4-dihydroisoquinoline-2(1H)-earboxylate 
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[M+Hf measured: 768.3756 

Example 217:Phenyl 7-{[(3»S)-3-{aminomethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-6-{l,5-dimethyI-4-[methyl(phenyl)carbamoyl]-l/f-pyrrol-2-yI}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 218:Phenyl 7-{[(35)-3-[(dimethylamino)methyl]-3,4-dihydroisoquinolin-

2(li/)-yl]carbonyl}-6-{l,5-dimethyI-4-[methyl(phenyl)earbamoyl]-lJyr-pyrrol-2-yl}-

3,4-dihydroisoquinoline-2(lH)-carboxyIate 

Example 219:Ph enyl 6- {1,5 -dim ethyl-4-[m ethy l(pheny l)ca rbam oyl] - l//-pyrrol-2 -y 1} 

7-{[(3S)-3-(pyrrolidin-l-ylmethyl)-3,4-dihydroisoquinolm-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(lff)-carboxylate 

Example 220: Phenyl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l/f-pyrrol-2-yl} 

7-{[(3S)-3-(piperidin-l-ylmethyl)-3,4-dihydroisoquinolin-2(l/Z)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 221:Phenyl 6-{l,5-dimethyl-4-[methyi(phenyl)carbamoyl]-li/-pyrrol-2-yl} 

7-{[(35)-3-[(4-methylpiperazin-l-yl)methyl]-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 222:Phenyl 7-{[(35)-3-[2-(dimethylamino)ethyI]-3,4-dihydroisoquinoIin-

2(l/2r)-yl]carbonyl}-6-{l,5-dimethyI-4-[methyl(phenyl)carbamoyl]-l.flr-pyrrol-2-yI}-

3,4-dihydroisoquinoline-2(l//)-carboxylate 
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Example 223: Phenyl 6-11,5-dimethy1-4-[methyl(phenyl)earbamoy1]-1H-pyrrol-2-y1}- 

7-W3S)-3-[2-(morpholin-4-yl)ethyl]-3,4-dihydroisoquinolin-2(11)-yllearbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 224:Phenyl 7-{R35)-3-(aminomethyl)-3,4-dihydroisoquinolin-2(1H)- 

5 yll carbonyl} -644-(dibutylea rbamoyI)-1,5- dimethy1-1H-pyrrol-2-y1]-3,4-

dihydroisoquinolin e-2(11/)-ca rboxylate 

Example 225:Phenyl 6-14-(dibutylearbamoy1)-1,5-dimethy1-1H-pyrrol-2-y111-74[(3S)- 

3-Rdimethylamino)methyll-3,4-dihydroisoquinalin-2(1H)-ylicarbonyll-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

10 Example 226: Phenyl 6-14-(dibutylearbamoy1)-1,5-dimethyl-1H-pyrrol-2-y11-7-{1(3S)- 

3-(pyrrolidin-l-ylmethyl)-3,4-dihydroisoquinolin-2(111)-yllearbonyl}-3,4-

dihydroisoquinoline-2(111)-earboxylate 

Example 227:phenyl 6-14-(dibutylearbamoy1)-1,5-dimethyl4H-pyrrol-2-y11-7-11(3S)- 

3-(piperidin-1-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl] earbony11-3,4- 

1 5 dihydroisoquinoline-2(1H)-carboxylate 

Example 228:Phenyl 6.+1-(dibutylearbamoy1)-1,5-dimethyl-11-/-pyrrol-2-y11-7-{[(3S)- 

31(4-methylpiperazin-1-y1)methylF3,4-dihydroisoquinolin-2(1H)-ylicartmnyll-3,4-

dihydroisoquinoline-2(1H)-carboxylate 

WO 2015/011164 PCT/EP2014/065764 

-189 -

Example 223: Phenyl 6- {1,5- d imethyl-4-[in ethyl(p heny l)carbam oyl] - 1/f-pyrrol-2-yl} 

7- {[(3S)-3- [2-(morpholin-4-yI)ethyl] -3,4-dihydroisoquinolin-2(li?)-yl] carbonyl} -3,4-

dihydroisoquinoline-2(li/)-carboxylate 

Example 224:Phenyl 7-{[(3S)-3-(aminomethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-6-[4-(dibutylcarbamoyl)-l,5-dimethyl-lif-pyiTol-2-yl]-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 225:Phenyl 6-[4-(dibutyIcarbamoyl)-l,5-dimethyl-l//-pyrrol-2-yl]-7-{[(3iS) 

3-[(dimethylamino)methyl]-3,4-dihydroisoquinolin-2(ljF/)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 226: Phenyl 6-[4-(dibutylcarbamoyl)-l,5-dimethyl-li/-pyrroI-2-yl]-7-{[(35)-

3-(pyrrolidin-l-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihy droisoqu inolin e-2 (ljy)-ca rboxylate 

Example 227: phenyl 6-[4-(dibutylcarbamoyI)-l,5-dimethyl-l#-pyrrol-2-ylj-7-{[(35')-

3-(piperidin-l-ylmethyl)-3,4-dihydroisoquinolin-2(lH)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(lJy)-carboxylate 

Example 228:Phenyl 6-[4-(dibutylcarbamoyl)-l,5-dimethyl-l//-pyrrol-2-yl]-7-{[(3S)-

3-[(4-methyIpiperazin-l-yI)methyl]-3,4-dihydroisoquinolin-2(ljFJ)-yl]earbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 
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Example 229:Phenyl 6-14-(dibutylearbamoy1)-1,5-dimethyl-1H-pyrrol-2-01-7-{1(3S)- 

3-12-(dimethylamino)ethyll-3,4-dihydroisoquinolin-2(1H)-yllearhony1)-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 230:Phenyl 6+1-(dibutylearbamoy1)-1,5-dimethyl-1H-pyrrol-2-01-7-11(3S)- 

5 3-[2-(morpholin-4-yl)ethyl]-3,4-dihydroisoquinolin-2(111)-yljearbonyl)-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 231:N-(4-Hydroxypheny1)-N,1,2-trimethy1-517-{[(3S)-3-(morpholin-4- 

ylmethyl)-3,4-dihydroisoquinolin-2(11/)-yl]learbonyll-2-(phenylacety1)-1,2,3,4-

tetrahydroisoquinolin-6-y1]-1H-pyrrole-3-earboxamide 

10 Example 232:N-Butyl-N-(4-hydroxypheny1)-1,2-dimethyl-547-1(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyl]-2-(2-phenylacety1)-1,2,3,4-

tetrahydroisoquinolin-6-yI}-1H-pyrrole-3-earboxamide 

The procedure is as in Example 777, replacing the product from Preparation 6be in Step A 

with the product from Preparation bh. 

15 LC/MS (C49H55N505) 794 [M+1-1] '; RT 1.23 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C49H55N505  

[M+21-1j2+  calculated: 397.7174 

[M+21-1]2-' measured: 397.7178 

20 Example 233:N-(4-Hydroxypheny1)-1,2-ditnethyl-5-17-{1(19-3-(morpholin-4- 

ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyl}-2-(phenylacety1)-1,2,3,4-

tetrahydroisoquinolin-6-yll-N-phenyl-1H-pyrrole-3-earboxamide 
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Example 229:Phenyl 6-[4-(dibutyIcarbamoyl)-l,5-dimethyl-l//-pyrrol-2-yI]-7-{[(35)-

3-[2-(dimethylamino)ethyl]-3,4-dihydroisoquinolin-2(l.H)-yl]carbonyl}-3,4-

dihydroisoquino!ine-2(l//)-carboxylate 

Example 230:PhenvI 6-[4-(dibutylcarbamoyl)-l,5-dimethyl-l//-pyrrol-2-yI]-7-{[(3.S)-

3-[2-(morphoHn-4-yl)ethyl]-3,4-dihydroisoquinolin-2(l//)-yl]carbonyI}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 231:Ar-f4-HvdroxvphenvIVAr.1.2-trimethvl-5-[7-(ff3.SV3-(inorpholiH-4-

ylmethyl)-3,4-dihydroisoquinolin-2(ljFf)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-

tetraliydroisoquinolin-6-yl]-l//-pyrrole-3-carboxamide 

Example 232:Ar-ButvK/V-(4-hvdroxvphenvn-1.2-dimethvl-5-(7-rf3iyi-3-tmorpholin-4-

ylmethyl)-l,2,3,4-tetrahydroisoquinoIine-2-carbonyI]-2-(2-phenylacetyl)-l,2,3,4-

tetrahydroisoquinolm-6-yl}-l//-pyrrole-3-carboxamide 

The procedure is as in Example 777, replacing the product from Preparation 6be in Step A 

with the product from Preparation 6h. 

LC/MS (C49H55N505) 794 [M+H]+; RT 1.23 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C49H55N5O5 

[M+2H]2+ calculated: 397.7174 

[M+2H]2+measured: 397.7178 

Example 233:Ar-f4-HvdroxvphenvlM.2-dimethvl-5-[7-f[0>SV3-<inorpholin-4-

yImethyl)-3,4-dihydroisoquinoIin-2(li/)-yl]carbonyl}-2-(phenylacetyI)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-Af-phenyl-l//-pyrrole-3-carboxamide 
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Example 234:N,1,2-Trimethyl-5-17-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(111)-yllearbony1}-2-(phenylacety1)-1,2,3,4-

tetrahydroisoquinolin-6-y11-N-phenyl4H-pyrrole-3-earboxamide 

Example 235:N-Buty1-1,2-dimethy1-547-{[(35)-3-(morpholin-4-ylmethyl)-3,4- 

5 dihydroisoquinolin-2(111)-yllearbany1)-2-(phenylacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-A-N-pheny1-11/-pyrrole-3-earboxamide 

Example 236:1,2-Dimethy1-5-1741(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-yljearbonyll-2-(phenylacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-yll-N,N-diphenyl-1H-pyrrole-3-earboxamide 

10 Example 237:N-Butyl-N,1,2-trimethy1-547-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-yllearbonyll-2-(phenylacety1)-1,2,3,4-

tetrahydroisoquanolin-6-y1]-1H-pyrrole-3-earboxamide 

Example 238:N,N-Dibuty1-1,2-dimethy1-5-[7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-yl]carbonyl}-2-(phenylacety1)-1,2,3,4- 

I 5 tetrahydroisoquinolin-6-y11-1H-pyrrole-3-earboxamide 

Example 239:N-(4-Hydroxyphenyl)-N,1,2-trimethy1-5-174[(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(1H)-ylicarbonyll-2-(phenylacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-y1]-1H-pyrrole-3-earboxamide 
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Example 234:iV,l<2-TrimethyI-5-[7-{[(35r)-3-(morpholin-4-vlinethyl)-3,4-

dihydroisoquinolin-2(l/J)-yl]carbonyl}-2-(phenylacetyl)-l, 2,3,4-

tetrahydroisoquinolin-6-yl]-JV-phenyl-l/jr-pyiToie-3-carboxamide 

Example 235:Ar-ButyI-l,2-dimethvl-5-[7-f[(3iSr)-3-fmoi'phoiin-4-ylmethyI)-3,4-

dihydroisoquinoIin-2(l//)-yI]carbonyI}-2-(phenylacetyI)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-Ar-phenyl-l/7-pyrrole-3-carboxamide 

Example 236:l,2-Dimethvi-5-[7-([(3iy)-3-fmorpholin-4-vImethyl)-3,4-

dihydroisoquinolin-2(li/)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-J/V,Ar-diphenyI-l/f-pyrrole-3-carboxamide 

Example 237:Ar-ButvI-AM,2-trimethvl-5-[7-|[f35)-3-fmorphoIin-4-ylmethvl)-3,4-

dihydroisoquinoIin-2(l//)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-lJ?-pyrrole-3-carboxamide 

Example 238:./V../V-DibutYl-l,2-dimethvl-5-f7-U(35V3-(morpholin-4-ylmethvl)-3,4-

dihydroisoquinolin-2(lJHr)-yl]carbonyl}-2-(phenylacetyl)-l,2,354-

tetrahydroisoquinoIin-6-yll-l//-pyrrole-3-carboxamide 

Example 239:iV-f4-Hydroxyphenvl)-Ara,2-trimethvl-5-[7-([(3j?V3-methyl-3,4-

dihydroisoquinolin-2(l/f)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-l/f-pyrrole-3-carboxamide 
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Example 240:N,1,2-Trimethy1-5-17-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)- 

yllearbony1}-2-(phenylacety1)-1,2,3,4-tetrahydroisoquinolin-6-yll-N-pheny1-1H-

pyrrole-3-earboxamide 

Example 241:N-(4-Hydroxypheny1)-1,2-dimethy1-5-17-0(3R)-3-metbyl-3,4- 

5 dihydroisoquinolin-2(1H)-yllearbonyl)-2-(phenylacety1)-1,2,3,4-

tetrahydroisoquinolin-6-y1)-N-phenyl-1H-pyrrole-3-earboxamide 

Example 242:1,2-Dimethy1-5-17-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(111)- 

ylicarbony1}-2-(phenylacety1)-1,2,3,4-tetrahydroisoquinolin-6-y1FAT,N-dipbenyl-IH-

pyrrole-3-earboxamide 

10 Example 243:N-Butyl-N,1,2-trimethy1-547-{1(3R)-3-methyl-3,4-dibydroisoquinolin- 

2(1H)-yljearbony11-2-(pbenylaeety1)-1,2,3,4-tetrahydroisoquinolin-6-y1]-1H-pyrrole-3-

earboxamide 

Example 244:N,N-Dibutyl-1,2-dimethy1-5-47-{[(3R)-3-methyl-3,4-dihydroisoquinolin- 

2(1H)-yll earbony1}-2-(phenylacety1)-1,2,3,4-tetrahydroisoquinolin-6-y11-1H-pyrrole-3- 

15 earboxamide 

Example 245: 6-{4-[(4-11ydroxyphenyl)(methyl)carbamoyl]-1,5-dimetbyl-IH-pyrrol-2- 

y1}-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-N-

phenyl-1,2,3,4-tetrahydroisoquinoline-2-earboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

20 A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with 

benzyl iscocyanate. 

LC/MS (C45H48N605) 753 [M1-H] ; RT 1.14 (Method B) 
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Example 240:Ar,l,2-Trimethvl-5-l7-f[('3flV3-methvI-3.4-dihvdroisoquinolin-2(li/)-

yl]carbonyl}-2-(pheiiylacetyl)-l,2,3,4-tetrahydroisoqumolin-6-yl]-j?V-phenyl-lZ/-

pyrrole-3-carboxamide 

Example 241:Ar-(4-HvdroxvpheiivI)-l,2-dimethvl-5-[7-IIY3i?V3-methvl-3.4-

dihydroisoquinolin-2(li/)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl|-A'-phenyl-l/f-pyrrolc-3-carboxamide 

Example 242:l,2-Dimethvl-5-[7-([f3i?V3-methvl-3.4-dihvdroisoquinolin-2(l//V 

yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-tetrahydroisoquinolin-6-yl]-Ar,Ar-diphenyl-lJH-

pyrrole-3-carboxamide 

Example 243:Ar-Butvi-AU,2-trimethvl-5-f7-([(3j?V3-methvI-3.4-dihvdroisoauinolin-

2(l//)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-tetrahydroisoquinolin-6-yl]-l//-pyrroIe-3-

carboxamide 

Example 244: /VJV-Dibiitvl-l ,2-dimethvl-5-17-0 (3if)-3-methvl-3.4-dihvdroisoa uinolin-

2(l//)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-tetrahydroisoquinolin-6-yl]-l//-pyrrole-3-

carboxamide 

Example 245:6-(4-[(4-HvdroxvphenvDfniethvr>carbamovll-1.5-dimethvM/ir-nvrrol-2-

yl}-7-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-AL 

phenyl-l,2,3,4-tetrahydroisoquinoline-2-carboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6ba. and replacing phenylacetyl chloride with 

benzyl iscocyanate. 

LC/MS (C45H48N605) 753 [M+H]+; RT 1.14 (Method B) 
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High-resolution mass (ESI+): 

Empirical formula: C45H40\1605  

[11/1+14]÷  calculated: 753.3740 

[114+H]4-  measured: 753.3759 

5 Example 246:6-{4-1Buty1(4-hydroxyphenyl)earbamoy11-1,5-dimethy1-1H-pyrrol-2-y1}- 

7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)-ylllearbony1)-N-

phenyl-3,4-dihydroisoquinoline-2(1H)-earboxamide 

Example 247:6-{4-1(4-Hydroxyphenyl)(phenyl)earbamoy11-1,5-dimethyl-IH-pyrrol-2- 

y1}-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yliearbonyli-N- 

10 phenyl-3,4-dihydroisoquinoline-2(1H)-carboxamide 

Example 248:641,5-Dimethy1-4-Lmethyhphenyl)earbamoy11-1H-pyrrol-2-y1)-741(3S)- 

3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-ylicarbonyl)-N-phenyl-3,4-

dihydroisoquinoline-2(111)-carboxamide 

Example 249:6-{4-[Butyhphenyl)earbamoy1]-1,5-dimethyl-1H-pyrrol-2-y1)-7-{[P5)-3- 

15 (morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]earbonyll-N-pheny1-3,4-

dihydroisoquinoline-2(111)-earboxamide 

Example 250:6-[4-(Diphenylearbamoy1)-1,5-dimethy1-1H-pyrrol-2-y1]-7-11(19-3- 

(morpholin-4-ylmethyl)-3,4-diltydroisoquinolin-2(1H)-yllearbony1)-N-phenyl-3,4-

dihydroisoquinolitte-2(1H)-earboxamide 

WO 2015/011164 

High-resolution mass (ESI+): 

Empirical formula; C45H48N6O5 

[M+H]+ calculated: 753.3740 

[M+H]+ measured: 753.3759 

Example 246:6-{4-[Butvlt4-hvdroxYphenvrtearbamovll-l,5-dimethvl-li/-pvrrol-2-yl|-

7-{[(3lS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yI]carbonyl}-Ar-

phenyl-3,4-dihydroisoquinoUne-2(l/f)-carboxamide 

Example 247:6-{4- [(4-Hy droxyphenyl)(phenyl)carbamoylJ-l ,5-dimetliyl-l //-pyrrol-2-

yl}-7-{[(3S')-3-(morpholin-4-yIniethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyI}-iV-

phenyl-3,4-dihydroisoquinoline-2(lf/)-carboxamidc 

Example 248:6-{l,5-Dimethvl-4-fmethyl(phenvlkarbamovl]-lff-pvrrol-2-vl)-7-f[(35f)-

3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li?)-yI]carbonyI}-jV-phenyl-3,4-

dihydroisoquinoline-2(l//)-carboxamide 

Example 249:6-f4-tButyKphenv0carbamovll-l,5-dimethvl-lff-pvrrol-2-vl)-7-U(35')-3-

(morpholin-4-ylmethyI)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-7V-phenyl-3,4-

dihydroisoquinoline-2(l/7)-carboxamide 

Example 250:6-[4-fDiphenvlcarbamoYl)-l<5-dimethvl-li/-pyrrol-2-vll-7-{f(3SV3-

(morpholin-4-yhnethyl)-3,4-dihydroisoquinolin-2(lH)-yl]carbonyl}-iV-phenyl-3,4-

dihydroisoquinoline-2(l//)-carboxamide 

PCT/EP2014/065764 

193 -
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Example 251:6-{4-1[Butyl(methyl)earbamoy11-1,5-dimethy1-1H-pyrrol-2-y1)-741(19-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyll-N-phenyl-3,4-

dihydroisoquinoline-2(1H)-earboxamide 

Example 252:6-[4-(Dihutylcarbamoy1)-1,5-dimethy1-1H-pyrrol-2-y1]-7-([(3S)-3- 

5 (morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-yllearbonyll-N-pheny1-3,4-

dihydroisoquinoline-2(1H)-earboxamide 

Example 253:6-{4-[(4-Hydroxyphenyl)(methyl)earbamoy11-1,5-dimethy1-1H-pyrrol-2- 

y11-7-1(3R)-3-methy1-1,2,3,4-tetrahydroisoquinoline-2-earbony1FN-phenyl-1,2,3,4-

tetrahydroisoquinoline-2-earboxamide 

10 The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6bb, and replacing phenylacetyl chloride with 

benzyl iscocyanate. 

LC/MS (C411-14/N504) 668 [M+H]+; RT 1.31 {Method B) 

High-resolution mass (ESI+): 

15 Empirical formula: C41f-141N504 

[M+1-1]+  calculated: 668.3231 

[M+H]+  measured: 668.3211 

Example 254:641,5-Dimethy1-4-Imethyl(phenyl)earbamoy11-1H-pyrrol-2-y1}-7-11(3R)- 

3-methy1-3,4-dihydroisoquinolin-2(111)-ylicarbonyll-N-phenyl-3,4- 

20 dihydroisoquinoline-2(111)-earboxamide 
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Emnij)je251:6-{4-[Butyl(methyl)carbamoylJ-l,5-dimethyl-lfl-pyrrol-2-yl}-7-{[(31$}-3-

(morpholin-4-ylniethyl)-3,4-dihydroisoquinolin-2(l//)-yIjcarbonyl}-A'-pheiiyl-3,4-

dihydroisoquinoline-2(l//)-carboxainide 

Example252^6-[4-(Dibutyicarbamoyl)-l,5-dimethyH^T"pyrroI-2-yl]-7-{[(35)-3~ 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-A'-phenyl-3,4-

dihydroisoquinoline-2(lfl)-carboxamide 

Example 253:6-(4-ff4-Hvdroxvphenvnfmethvlkarbamovll-1.5-dimethvl-l//-pvrroI-2-

yl}-7-[(3fl)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-carbonyI]-Ar-phenyl-l,2,3?4-

tetrahydroisoquinoline-2-carboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6bb, and replacing phenylacetyl chloride with 

benzyl iscocyanate. 

LC/MS (C4iH4iN504) 668 [M+H]+; RT 1.31 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H41N5O4 

[M+Ii]+ calculated: 668.3231 

[M+H]+ measured: 668.3211 

Example 254:6-H.5-Dimethvl-4-[methvlfphenvI')carbainovll-lJf-pvrrol-2-vl)-7-fK,3j?V 

3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-Af-phenyl-3,4-

dihydroisoquinoline-2(l#)-carboxamide 
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Example 255:6-(4-[(4-Hydroxyphenyl)(phenypearbamoy1F1,5-dimethyl-1H-pyrrol-2- 

y11-7-0(3R)-3-methyl-3,4-dihydroisoquinolin-2(111)-31]carbony1}-N-phenyl-3,4-

dihydroisoquinoline-2(11/)-carboxamide 

Example 256:6-14-(Diphenylearbamoy1)-1,5-dimethy1-1H-pyrrol-2-y11-7-{1(3R)-3- 

5 methy1-3,41-dihydroisoquinolin-2(11-1)-yllearbony1)-N-phenyl-3,4-dihydroisoquinoline-

2(1H)-earboxamide 

Example 257:6-(4-[Butyl(methyl)carbamoy1]-1,5-dimethyl-1H-pyrrol-2-y1}-7-{1(3R)- 

3-methyl-3,4-dihydroisoquinolin-2(1H)-ylicarbonyl)-N-phenyl-3,4-

dihydroisoquinoline-2(111)-carboxamide 

10 Example 258:6-161-(Dibutylearbamoyl)-1,5-dimethyl-1H-pyrrol-2-y11-7-{i(3R)-3- 

methyl-3,4-dihydroisoquinolin-2(1H)-yljearbonyl)-N-phenyl-3,4-dihydroisoquinoline-

2(111)-earboxamide 

Example 259:N-(4-Hydroxypheny1)-N,1,2-trimethyl-5-[7-{1(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(11/)-yllearbonyl}-2-(2-phenylethyl)-1,2,3,4- 

15 tetrahydroisoquinolin-6-yl]-1H-pyrrole-3-earboxarnide 

Example 260: Benzyl 6-(4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl4H- 

pyrrol-2-y11-7-(1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

ylicarbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 255:6-(4-[(4-IIvdroxvphcnvP(phenvl)earbainovI|-l,,5-dimcthyM//-pvrrol-2 

yl}-7-{[(3J?)-3-methyl-3,4-dihydroisoquinolin-2(lii0-yl]carbonyl}-7V-phenyl-3,4-

dihydroisoquinoline-2(l//)-carboxamide 

Example 256:6-f4-fDiphcnvlcarbamovn-1.5-dimethvl-l/f-pyrrol-2-yll-7-{|f3i?)-3-

methyl-3,4-dihydroisoquinolin-2(l/7)-yl]carbonyl}-7V-phenyl-3,4-dihydroisoquinoline 

2(lJf/)_C£li*boxamide 

Example 257:6-(4- [Butyl(methyl)carbamoy I] -1,5-dimethyl-l/Y-pyrrol-2-yl}-7-{ [(3JR)-

3-methyl-3,4-dihydroisoquinolin-2(l/7)-yl]carbonyl}-iV-phenyl-3,4-

dihydroisoquinoline-2(l/f)-carboxamide 

Examjjle258i6-[4-(Dibutylcarbamoyl)-l,5-dimethyl-l/if-pyrrol-2-yl]-7-{[(3Jfil,)-3-

methyl-3,4-dihydroisoquinolin-2(lJfif)-yl]carbonyl}-Ar-phenyl-3,4-dihydroisoquinoline 

2(l£0~carboxamide 

Example 259:Ar-f4-HydroxyphenyI)-IV,l,2-triniethvl-5-|7-f[(3i?)-3-methyl-3,4-

dihydroisoquinoIin-2(l//)-yl]carbonyl}-2-(2-phenylethyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-l/7-pyrrole-3-carboxamide 

Example 260: Benzyl 6- {4- [ (4-hydroxyphenyl)(methyl)carbamoyI] -1,5-dimethyl-l //-

pyrrol-2-yl}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(li7)-carboxylate 
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Example 261:N-(4-Hydroxypheny1)-N,1,2-trimethy1-5-17-{[(3S)-3-(morpholip-4- 

ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yliearbonyll-2-(phenoxyacetyl)-1,2,3,4-

tetraliydroisoquinolin-6-y1]-1H-pyrrole-3-earboxamide 

Example 262:N-(4-Hydroxypheny1)-N,1,2-trimethy1-5-(7-{1(3R)-3-methyl-3,4- 

5 dihydroisequinolin-2(1H)-ylicarbony1}-2-[2-oxo-2-(phenylamino)ethyl]-1,2,3,4-

tetrahydroisoquinolin-6-y1)-1H-pyrrole-3-earboxamide 

Example 263:5-(2-Benzoy1-7-(R3S)-3-(morpholin-41-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-ylIcarbonyl}-1,2,3,4-tretrahydroisoquinolin-6-y1)-N-(4-hydroxypheny1)-N,1,2-

trimethyl-1H-pyrrole-3-earboxamide 

10 Example 264:N-(4-Hydroxypheny1)-N,1,2-trimethy1-5-(7-4(3S)-3-(morpholin-4- 

ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbony1}-2-1(2E)-3-phenylprop-2-enoy11- 

1,2,3,4-tetrahydroisoquinolin-6-y1)-1H-pyrrole-3-earboxamide 

Example 265:N-(4-Hydroxypheny1)-N,1,2-trimethyl-547-{[(3S)-3-(morpholin-4- 

ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljearbony1)-2-(3-phenylpropanoy1)-1,2,3,4- 

1 5 tetrahydroisoquinolin-6-y11-1H-pyrrole-3-earboxamide 

Example 266:6-{4-1(4-Hydroxyphenyl)(rnethyl)earbamoy11-1,5-dimethy1-1H-pyrrol-2- 

y1)-N-methyl-7-{f(3,9-3-(morpholin-4-ylmethyl)-3,4-dibydroisoquinolin-2(117)-

yllearbony1}-N-phenyl-3,4-dihydroisoquinoline-2(11/)-carboxamide 
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Exam|)IeJ6jhAr-(4-Hydroxyphenyl)-Air,l,2-trimethyl-5-[7-{[(31S)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinoIm-2(l/T)-yl]carbony^}-2-(phenoxyacetyl)-l>2,3!i4-

tetrahydroisoquinoliii-6-yl]-l.ff-pyrrole-3-carboxamide 

Example 262:Ar-f4-HvdroxvphenvlVAr.1.2-trimethvl-5-<7-nf3i?V3-methvl-3.4-

dihydroi$oquinolin-2(l//)-yl]carbonyl}-2-[2-oxo-2-(phetiylamino)ethyI]-l,2,3,4-

tetrahydroisoquinolin-6-yl)-l//-pyrrole-3-carboxamide 

Examjgle263;5-(2-Beuzoyl-7-{[(3tS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}-l,2>3,4-tetrahydroisoquinolin-6-yl)-Ar-(4-hydroxyphenyl)-/V>l,2-

trimethyl-l//-pyrrole-3-carboxamide 

Example 264:A/-(4-Hvdro\vphenv1)-yV.1.2-trimcthvl-5-n-l[f3Ay3-fmoi-pholin-4-

ylmethyl)-3,4-dihydroisoquiuoIin-2(lJy)-yl]carbonyl}-2-[(2£)-3-phenylprop-2-enoylj-

l,2,3,4-tetrahydroisoqumolin-6-yl)-l//-pyrrole-3-carboxamide 

Examgle265iA'-(4-Hydroxyphenyl)-Af,l,2-trimethyl-5-[7-{[(35)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(lJ^)-yl]carbonyl}-2-(3-phenyIpropanoyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-l//-pyrrole-3-carboxamide 

Example 266:6-{4-ff4-Hvdroxvphcnvl)fmethYltcarbamovll-1.5-dimethvl-lff-pyrrol-2-

yl}-Ar-methyI-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yI]carbonyl}-A'-phenyl-3,4-dihydroisoquinoline-2(l//)-carboxamide 
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Example 267: 6-{4-[Butyl(4-hydroxyphenyl)earbam oyl] -1,5-d imethy1-11/-pyrrol-2-y1}- 

N-methy1-7-{ [(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yl] earbony1)-N-phenyl-3,4-dihydroisoquinoline-2(1H)-earboxamide 

Example 268: 6-(44(4-Hydroxyphenyl)(phenyl)earbamoy11-1,5-dimethyl-1H-pyrrol-2- 

5 yll-N-methy1-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyl)-N-phenyl-3,4-dihydroisoquinoline-2(1H)-earboxamide 

Example 269: 6-11,5-Dimethy1-4-[methyl(phenyl)earbamoyl]-1H-pyrrol-2-yll-N- 

methyl-7-11(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]earbony1}- 

N-phenyl-3,4-dihydroisoquinoline-2(11/)-carboxamide 

10 Example 270: 6-14-[Butyl(phenypearbamoy1]-1,5-dimethy1-11-/-pyrrol-2-y1}-N-methyl- 

7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyll-N-

pheny1-3,4-dibydroisoquinoline-2(1H)-carboxamide 

Example 271: 644-(Diphenylearbamoy1)-1,5-dimethyl4H-pyrrol-2-y1]-N-methyl-7- 

{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)-ylicarbonyl}-N- 

i s phenyl-3,4-dihydroisoquinoline-2(11)-earboxamide 

Example 272: 6-{44Butyl(methyl)earbamoy11-1,5-dimethy1-1H-pyrrol-2-y1)-N-methyl- 

741(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-ylicarbony1}-N-

phenyl-3,4-dihydroisoquinoline-2(114)-earboxamide 
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Example 267:6-M-[Butyl(4-hvdroxypheiiyI)carbamovl|-l,5-dimethyl-lj?-pyrrol-2-yl} 

Ar-methyl-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li/)-

yl]carbonyl}-Ar-phenyI-3)4-dihydroisoquinoline-2(lJflr)-carboxamide 

Example 268:6-{4-IY4-Hvdroxvphenvl)(phenvDcarbamoyll-l,5-dimethvl-l//-pyrrol-2 

yl}-Ar-methyl-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoqHinolin-2(lJflr)-

ylJcarbonylJ-A^-phenyl-S^-dihydroisoquinoline^l/iO-carboxamide 

Example 269:6-ll.5-Dimethvl-4-fmcthvl(phciivlkarbamovlI-lJjf-pyrrol-2-vll-Ar-

methyl-7-{[(3<S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl} 

ALphenyl-3,4-dihydroisoquinoline-2(l//)-carboxamide 

Example 270:6-(4-fButyHphcuvl)carbamovll-l,5-dimethYl-lg-pyrrol-2-yH-Ar-mcthyl-

7-{[(3.S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolm-2(lJH)-yl]carbonyl}-Ar-

phenyl-3,4-dihydroisoquinoline-2(li/)-carboxamide 

Example 271:6-[4-fDiphenvlcaibamovl)-l,5-dimethvl-lg-pvriol-2-yll-Ar-mcthyl-7-

{[(35)-3-(morpholiii-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-iV-

phenyl-3,4-dihydroisoquinoline-2(li/)-carboxamide 

Example 272:6-{4-}But>,l(methyl)carbamoyl|-l ,5-diinethyM//-pyrrol-2-vl)-Af-inetbvl-

7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-Ar-

phenyl-3,4-dihydroisoquinoline-2(l//)-carboxamide 
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Example 273: 6-14-(Dibutylearbamoy1)-1,5-dimethyl4H-pyrrol-2-yll-N-methyl-7- 

W3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(114/1]carbonyl)-N-

phenyl-3,4-dihydraisoquinoline-2(1H)-carboxamide 

Example 274: 6-{4-[(4-Hy droxyphenyl)(methypearbamoylj-1,5-dimethyl-IH-pyrrol-2- 

5 yli-N-methyl-7-([(3R)-3-methyl-3,4-dillydroisoquinolin-2(1H)-yllcarbony1}-N-phenyl- 

3,4-dihydroisoquinoline-2(1H)-earboxamide 

Example 275: 6-{1,5-Dimethyl-4-[methyl(phenyl)earbamoy1]-1H-pyrrol-2-y1) -N- 
methy1-7-{ [(3R)-3-methy1-3,4-dihydroisoquinolin-2(11/)-yl] earbonyll-N-pheny1-3,4-

dihydroisoquinoline-2(11)-carboxamide 

10 Example 276: 6-14-f (4-Hydroxyphenyl)(phenyl)earbamoy1]-1,5-dimethy1-1H-pyrrol-2- 

yll-N-methy1-7-11(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl] earbonyll-N-phenyl- 

3,4-dihydroisoquinoline-2(1H)-carboxamide 

Example 277: 644-(Diphenylearbamoy1)-1,5-dimethyl-1H-pyrrol-2-yll-N-methyl-7- 

(1(3R)-3-methy1-3,4-dihydroisoquinolin-2(111)-yl] earbonyll-N-pheny1-3,4- 

15 dihydroisoquinoline-2(111)-earboxamide 

Example 278: 644-[Butyl(methypearbamoy1]4,5-dimethyl-1H-pyrrol-2-y1)-N-methyl- 

7-0(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]earbonyll-N-pheity1-3,4-

dihydroisoquinoline-2(1H)-earboxamide 
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Example 273:6-[4-fDibutvlcarbamoviyi.5-dimethvI-l/7-pvrrol-2-vl]-/V-methvl-7-

{[(35')-3-(morpholiii-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/7)-y]]carbonyl}-A;-

phenyl-3,4-dihydroisoquinoIine-2(l//)-carboxamide 

Example 274:6-f4-[(4-HvdroxvphenvrKmethvr>carbamovlj-1.5-dimethvI-1/7-pvrrol-2-

yl}-Ar-methyl-7-{[(3fi)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl|carboi>yl}-A'-phenyl-

3,4-dihydroisoquinoline-2(lJH)-carboxamide 

Example 275:6-(l ,5-Dimethyl-4- [methyl(phenyI)carbamoyl] -l//-pyrrol-2-yl} -N-

methyl-7-{[(3JR)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-/V-phenyI-3,4-

dihydroisoquinoline-2(li?)-carboxamide 

Example 276:6-(4-f(4-HvdroxyphenvDfphenvlkarbamovl]-1.5-dimethvH/?-pvirol-2-

yl}-Ar-methyI-7-{[(3/?)-3-mctliyl-3,4-dihydroisoquinoIin-2(1//)-yl|carhonyl}-Ar-phenyl-

3,4-dihydroisoquinoline-2(l/i)-carboxamide 

Example 277:6-f4-(DiphcnvlcarbamovD-1.5-dimethvl-lZ/-pyiTol-2-yl}-A-itiethyl-7-

{[(3/?)-3-methyl-3,4-dihydioisoquinoliii-2(l/f)-y]]carbonyl}-A-phenyl-3,4-

dihydroisoquinoline-2(l/J)-carboxamide 

Example 278:6- (4- fButvlf methvlkarbamoYl]-1.5-dimethvI-l //-pvrrol-2-v I l-/V-m ethvl-

7-{[(3i?)-3-methyl-3,4-dihydroisoquinoIin-2(l//)-yl]carbonyl}-Ar-phenyl-3,4-

dihydroisoquinoline-2(lJfO-carboxamide 
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Example 279:6-14-(Dibutylearbamoy1)-1,5-dimethy1-1H-pyrrol-2-y11-N-methyl-7- 

{K3R)-3-methy1-3,4-dihydroisoquinolin-2(111)-yl]earbony1}-N-phenyl-3,4-

dihydroisoquinoline-2(1H)-carboxamide 

Example 280: 542-(Benzylsulfony1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

5 dihydroisoquinolin-2(11/)-yljearbony1)-1,2,3,4-tetrahydroisoquinolin-6-yll-N-(4-

hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earboxamide 

Example 281:5-[2-(3enzylsulfony1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-yllearbony1}-1,2,3,4-tetrahydroisoquinolin-6-y1FN,1,2-

trimethyl-N-phenyl-1H-pyrrole-3-earboxamide 

10 Example 282:5-12-(Benzylsulfony1)-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-ylicarbony1}-1,2,3,4-tetrahydroisoquinolin-6-yll-N-(4-

hydroxypheny1)-1,2-dimethyl-N-pheny1-1H-pyrrole-3-earboxamide 

Example 283:542-(Benzylsulfony1)-741(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dibydroisoquinolin-2(11/)-yllearbonyll-1,2,3,4-tetrahydroisoquinolin-6-y1]-/s4N- 

15 dibuty1-1,2-dimethy1-1H-pyrrole-3-earboxamide 

Example 284:5-12-(Benzylsulfony1)-7-{1(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)- 

yllearbony1}-1,2,3,4-tetrahydroisoquinolin-6-y1]-N-(4-hydroxypheny1)-N,1,2-

trimethy1-111-pyrrole-3-earboxamide 
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Example 279:6-[4-(DibutylcarbamoyI)-l,5-dimethyl-lJfir-pyrrol-2-yn-A,-methyl-7-

{[(3/f)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-A'-phenyl-3,4-

dihydroisoquinoline-2(l//)-carboxamide 

Example 280:5-[2-(BenzvIsulfonvl)-7-jf(35r)-3-(morpholin-4-ylmethvD-3,4-

dihydroisoquinolin-2(lJH)-yI]carbonyl}-l,2,3>4-tetrahydroisoquinolin-6-yl]-Ar-(4-

hydroxyphenyl)-Ar,l,2-trimcthyl-l//-pyrroIc-3-caibo\amide 

Example 281:5-[2-(Benzvlsulfonyl)-7-l [f31S)-3-(morpholin-4-yImcthyl)-3,4-

dihydroisoquinolin^l/^-ylJcarbonylJ-l^jS^-tetrahydroisoquinolin^-ylJ-A^l^-

trimethy l-A'-ph eny H TJ-py r ro le-3-ca rboxa mide 

Example 282:5-[2-(BenzvIsiilfonvO-7-H(35V3-(morpholiii-4-vlmethvl)-3,4-

dihydroisoquinolin-2(lff)-yl]carbonyl}-l,2,3?4-tetrahydroisoquinolin-6-yI]-AL(4-

hydroxyphenyl)-l,2-dimethyl-Ar-phenyl-lJy-pyrrole-3-carboxamide 

Example 283:5-r2-(BenzvlsuIfonyl)-7-([(35')-3-(morpholin-4-YlmethvD-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-l?2,3,4-tetrahydroisoquinolin-6-yl]-A/,A'-

dibutyl-l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 284:5-|2-tBenzvIsulfonvI)-7-{[f3j?)-3-methvI-3,4-dihydroisoquinolin-2(l/0-

yI]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl]-Ar-(4-hydroxyphenyl)-A')l,2-

trimethyl-l/J-pyrrole-3-carboxamide 
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Example 285:5-12-(Benzylsulfony1)-7-{R3R)-3-methy1-3,4-dihydroisoquinolin-2(11/)- 

yllearbony44,2,3,41-tetrahydroisoquinolin-6-y11-N,1,2-trimethyl-N-phenyl-1H-

pyrrole-3-carboxamide 

Example 286:542-(Benzylsulfany1)-7-(1(3R)-3-methyl-3,4-dihydroisoquinolin-2(11/)- 

5 yllearbany1}-1,2,3,4-tetrahydroisoquinolin-6-y11-N-(4-hydroxyplieny1)-1,2-dimethyl-

N-phenyl-1H-pyrrole-3-earboxamide 

Example 287:5-12-(Benzylsulfony1)-7-11(3R)-3-methyl-3,4-dihydroisoquinolin-2(11/)- 

ylicarbonyll-1,2,3,4-tetrahydroisoquinolin-6-y11-/V,N-dibutyl-1,2-dimethyl-1H-

pyrrole-3-carboxamide 

10 Example 288:N-(4-Hydroxypheny1)-N,1,2-trimethyl-5-17-11(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(1H)-y1jearbonyl}-2-(phenylsulfamoy1)-1,2,3,4-

tetrahydroisoquinolin-6-y11-1H-pyrrole-3-earboxamide 

Example 289: N,1,2-Trimethy1-517-11(3R)-3-methy1-3,4-dihydroisoquinolin-2(1H)- 

yllearbony1}-2-(phenylsulfamoy1)-1,2,3,4-tetrahydroisoquinolin-6-yli-N-pheny1-1H- 

1 5 pyrrole-3-earboxamide 

Example 290:N-(4-Hydroxypheny1)-1,2-dimethy1-517-{[(3R)-3-methyl-3,41- 

dihydroisoquinolirt-2(1H)-yllearbonyl)-2-(phenylsulfamoy1)-1,2,3,4-

tetrahydraisoquinolin-6-y11-N-phenyl-11-1-pyrrole-3-earboxamide 
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Example 285:5-f2-(BenzvlsulfonvO-74f(3i?V3-methvl-3.4-dihvdroisoauinolin-2(l/jV 

yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl]-7V,l,2-trimethyl-Ar-phenyHi?-

pyrrole-3-ca rboxa m id e 

Example 286:5-[2-(BenzvlsuIfonvD-7-li(3in-3-methvl-3.4-dihvdroisoauinoIin-2(lfjV 

yI]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl]-7V-(4-hydroxyphenyl)-l,2-dimethyl-

iV-ph enyl-l//-py rroIe-3-car boxam id e 

Examjgle_287:5-[2-(Benzylsulfonyl)-7-{[(3J?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

ylJcarbonyI}-l,2,3)4-tetrahydroisoquinolin-6-yl]-Ar,A'-dibutyl-l,2-dimethyl-lif-

pyrrole-3-carboxainide 

Example 288:Ar-(4-HvdroxyphenvlVAr.1.2-trimethvl-5-l7-lff3J?V3-methvl-3.4-

dihydroisoquinolin-2(l/7)-yl]carbonyI}-2-(phenyIsulfamoyl)-l, 2,3,4-

tetrahydroisoquinolin-6-yIj-l//-pyrrole-3-carboxamide 

Example 2 89: A. 1,2-T rimethyl-5- [7- {[(3fi)-3-methyI-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-2-(phenylsulfamoyl)-l,2,3,4-tetrahydroisoquinoIin-6-yl]-7V-phenyMi/-

pyrrole-3-earboxamide 

Example 290: TV-M-HvdroxvphenvIVl ,2-dimethvl-5- [7-1 [f 3Jf>-3-methvl-3.4-

dihydroisoquinoIin-2(l//)-yl]carbonyl}-2-(phenylsulfamoyl)-l,2,3,4-

tetrahydroisoquinolin~6~yl]-A'-phenyl-l//-pyrrole-3-carboxamide 
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Example 291:N,N-Dibuty1-1,2-dimethy1-547-{[(3R)-3-methy1-3,4-tlihydroisoquinolin- 

2(1H)-ylIcarbonyl)-2-(phenylsulfamoy1)-1,2,3,4-tetrahydroisoquinolin-6-y1]-1H-

pyrrole-3-earboxamide 

Example 292:N-(4-11ydroxypheny1)-N,1,2-trimethy1-5-(2-[methyl(phenyl)sulfamoyl]- 

5 7-{1(3S)-3-(morpholin-4-ylmethy1)-3,4-dihydroisoquinolin-2(1H)-yljearbony1)-1,2,3,4-

tetrahydroisoquinolin-6-y1)-1H-pyrrole-3-earboxamide 

Example 293:N,1,2-Trimethy1-5-(2-[nethyl(phenyl)sulfamoy1]-741(3S)-3-(morpholin- 

4-ylmethyl)-3,41-dihydroisoquinolin-2(1H)-ylicarbonyl}-1,2,3,4-tetrahydroisoquinolin- 

6-y1)-N-phenyl-lH-pyrrole-3-earboxamide 

10 Example 294:N-(4-Hydroxypheny1)-1,2-dimethyl-5-(2-[methyl(phenypsulfamoyl]-7- 

{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-ylllearbony1}-1,2,3,4-

tetrahydroisoquinolin-6-y1)-N-phenyl-1H-pyrrole-3-earboxamide 

Example 295:N,N-Dibuty1-1,2-dimethyl-S-(2-imethyl(phenyl)sulfamoy11-7-{1(3S)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl] carbonyl}-1,2,3,4- 

15 tetrahydroisoquinolin-6-y1)-1H-pyrrole-3-carboxamide 

Example 296:N-(4-Hydroxypheny1)-N,1,2-trimetliy1-5-(7-(1(3R)-3-methy1-3,4- 

dihydroisoquinolin-2(1H)-yll earbonyl}-24methyl(phenyl)sulfamoy1]-1,2,3,4-

tetrahydroisoquinolin-6-y1)-1H-pyrrole-3-earboxamide 
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Example 291:Ar.Ar-Dibutvl-l,2-dimethYl-5-[7-f[(3/?)-3-methvl-3<4-dihvdroisoquinolin-

2(l//)-yI]carbonyl}-2-(phenylsulfamoyl)-l,2,3,4-tetrahydroisoquinolin-6-yl]-li/-

pyrrole-3-carboxamide 

Example 292:iV-f4-Hvdroxvphenyl)-7V.l,2-trimethyl-5-f2-[methvl(pheiivl)swlfamovI]-

7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-

tetrahydroisoquinoIin-6-yl)-l//-pyrroIe-3-carboxamide 

Example 293:AM,2-Trimethvl-5-(2-[methvHphenvI'>sulfamovl]-7-([f3iSr)-3-fmorpholin-

4-yImethyl)-3,4-dihydroisoquinoIin-2(lJfiF)-yI]carbonyl}-l,2,3,4-tetrahydroisoquinolin-

6-yl)-/V-phenyl-l//-pyrrole-3 -carboxamide 

Example 294:jY-f4-Hvdroxvphenvlt-l,2-dimethyI-5-f2-[methvI(phenvI')sulfamovH-7-

{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-

tetrahydroisoquinolin-6-yl)-ALphenyl-l//-pyrrole-3-carboxamide 

Example 295: N,/Y-Dibutyl-l ,2-dimethyl-5-( 2- [methvl(phenvl)sulfamovH -7-{ [(35^-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/7)-yl] carbonyl}-l,2,3,4-

tetrahydroisoquinolin-6-yl)-l//-pyrroIe-3-carboxamide 

Exany>le296:AL(4-Hydroxyphenyl)-7V,l,2-trimethyI-5-(7-{l(3jff)-3-methy]-3,4-

dihydroisoquinoIin-2(l#)-yl]carbonyl}-2-[methyl(phenyl)sulfamoyl]-l,2,3,4-

tetrahydroisoquinolin-6-yl)-l//-pyrrole-3-carboxamide 
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Example 297:N4,2-Trimethy1-5-(7-{PR)-3-methyl-3,4-dihydroisoquinolin-2(1 H) - 

ylicarbonyl)-2-[methyl(phenyl)sulfamoy1]-1,2,3,4-tetrahydroisoquinolin-6-y1)-N-

pbenyl-1H-pyrrole-3-carboxamide 

Example 298:N-(4-Hydroxypheny1)-1,2-dimethyl-5-(7-{PR)-3-methyl-3,4- 

5 dihydroisoquinalin-2(11/)-ylicarbonyl}-2-[methyl(plienyl)sulfamoy1]-1,2,3,4-

tetrahydroisoquinolin-6-y1)-N-phenyl-1H-pyrrole-3-earboxamide 

Example 299:N,N-Dibuty1-1,2-dimethyl-5-(7-0(303-methyl-3,41-dihydroisaquinalin- 

2(1H)-ylicarbonyl}-2-Imethyl(phenyl)sulfamoy11-1,2,3,4-tetrahydroisoquinolin-6-y1)- 

1H-pyrrole-3-earboxamide 

10 Example 300:N-(4-Hydroxypheny1)-N,1,2-trimethy1-547-{1(3S)-3-(marpholin-4- 

ylmethyl)-3,4-dihydroisoquillolin-2(1H)-yliearbony1}-2-(phenylsulfony1)-1,2,3,4-

tetrallydroisoquinolin-6-y1]-11/-pyrrole-3-earboxamide 

15 Example 301:N,1,2-Trimethy1-547-{R3S)-3-(morphalin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(11/)-yllearbony1}-2-(phenylsulfony1)-1,2,3,4-

tetrahydroisoquinolin-6-yll-N-phenyl-1H-pyrrole-3-earboxamide 

Example 302:N-(4-Hydroxypheny1)-1,2-dimethyl-5-17-11(3S)-3-(morpholin-4- 

ylmethyl)-3,4-dihydroisoquinolin-2(111)-yllearbany1}-2-(pbenylsulfony1)-1,2,3,4- 

20 tetrahydroisoquinolin-6-yll-N-phenyl-111-pyrrole-3-earbaxamide 
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Example 297:iV.l ,2-Trimcthvl-5-r7-ff(3i?V3-methvl-3.4-dihvdroisQauinoHn-2njfl-

yl]carbonyl}-2-[methyl(phenyl)sulfamoyI]-l,2,3,4-tetrahydroisoquinolin-6-yl)-iV-

phenyl-l//-pyrrole-3-carboxamide 

Example 298: /V-f4-IIvdroxvnheny 1)-1,2-dimethyl-5-(7-{[(3if)-3-methy 1-3,4-

dihydroisoqirinolin-2(l//)-yl]carbonyl}-2-[methyl(phenyl)sulfainoyl]-l,2,3,4-

tetrahydroisoquinolin-6-yl)-iV-phenyl-lfl-pyrrole-3-carboxamide 

Example 299:Af.Ar-Dibutvl-1.2-dimethvl-5-<7-ff(3j?y3-methvl-3.4-dihvdroisoauinolin-

2 (l/7)-yl| carbonyl} -2- [methy l(pheny l)sulfamoyl]-1,2,3,4-tetrahydroisoquinoIin-6-yl)-

l//-pyrroIe-3-carboxamide 

Example 300: 7V-t 4-lly droxvph eny ,2-trim ethy 1-5- [7- {[ (35)-3 -(m orph olin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-2-(phenylsuIfonyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-l//-pyrrole-3-carboxamide 

Example 301:7V,1,2-T rim ethy 1-5- [ 7- {[ (S^-S-tmo rph olin-4-ylm ethyl) -3,4-

dihydroisoquinolin-2(lfl)-yl]earbonyl}-2-(phenylsulfonyl)-l,2,3,4-

tetrahydroisoquinoIiu-6-yl]-jY-phenyl-l//-pyrrole-3-carboxamide 

Example 302:Af-f4-HvdroxvphenvlV1.2-dimethvl-5-[7-(ft36r)-3-tmorpholin-4-

yImethyl)-3,4-dihydroisoquinolin-2(l//)-yI]carbonyl}-2-(phenylsulfonyl)-l,2,3,4-

tetrahydroisoquinolin-6-ylJ-ALphenyl-li/-pyrrole-3-carboxamide 
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Example 303:N,N-Dibuty1-1,2-dimethy1-547-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-ylicarbonyll-2-(phenylsulfonyl)-1,2,3,4-

tetrahydroisoquinolin-6-y1]-1H-pyrrole-3-carboxamide 

Example 304:N-(4-Hydroxypheny1)-N,1,2-trimethyl-547-{[(3R)-3-methyl-3,4- 

5 dihydroisoquinolin-2(111)-ylicarbonyl}-2-(phenylsulfony1)-1,2,3,4-

tetrahydroisoquinolin-6-y11-1H-pyrrole-3-carboxamide 

Example 305:N,1,2-Trimethy1-5-[741(3R)-3-methyl-3,41-dihydroisoquinolin-2(1H)- 

ylicarbonyl}-2-(phenylsulfony1)-1,2,3,4-tetrahydroisoquinolin-6-A-N-phenyl-1H-

pyrrole-3-carboxamide 

10 Example 306:N-(4-11ydroxypheny1)-1,2-dimethyl-S-17-([(3R)-3-metbyl-3,4- 

dihydroisoquinolin-2(1H)-ylicarbonyll-2-(phenylsulfonyl)-1,2,3,4-

tetrahydroisoquinolin-6-y111-Npheny1-1H-pyrrole-3-carboxamide 

Example 307:NA-Dibuty1-1,2-dimethy1-517-{[(3R)-3-metbyl-314-dihydroisoquinolin- 

2(1H)-yll carbonyll-2-(phenylsulfony1)-1,2,3,4-tetrahydroisoquinolin-6-01-11-/- 

15 pyrrole-3-carboxamide 

Example 308: Phenyl 6-{14(4-hydroxyphenyl)(methyl)carbamoy11-5,6,7,8- 

tetrahydroindolizin-3-y1}-741(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-ylicarbony1)-3,4-dihydroisoquinoline-2(1H)-carboxylate 
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Example 303:Ar.Ar-DibuM-i,2-dimethyl-5-[7-(f(35V3-(morpholin-4-vlinethvD-3,4-

dihydroisoquinoHn-2(l//)-yl]carbonyl}-2-(phenylsuIfonyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-l//-pyrrole-3-carboxamide 

Example 304:J/V-f4-Hvdroxvphenvl)-Ar,l,2-trimethvl-5-[7-([(3i?)-3-methvl-3,4-

dihydroisoquinolin-2(l/0-yl]carbony!}-2-(phenylsulfonyl)-l,2,3,4-

tetrahydroisoquinolin^-ylJ-lff-pyrrole-S-carboxamide 

Example 305:Ar.1.2-Trimcthvl-5-f7-([f3JgV3-methvI-3.4-dihvdroisoquinolin-2(lfl)-

yl]carbonyI}-2-(phenylsulfonyl)-l,2,3,4-tetrahydroisoquinolm-6-yl]-iV-phenyl-l//-

pyrrole-3-carboxamide 

Example 306:ALf4-Hvdroxyphenvl)-l,2-dimethyl-5-[7-(f(3jRV3-methvU3,4-

dihydroisoquinolin-2(l/7)-yl]carbonyI}-2-(phenyIsulfonyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-iV-phenyl-lJ7-pyrrole-3-carboxamide 

Example 307:iV.Ar-Dibutvl-l,2-dimethvi-5-f7-W3i?)-3-methvl-3,4-dihvdroisoquinolin-

2(1//)-yl]carboiiyl}-2-(phenyIsuIfonyl)-l,2,3,4-tetrahydroisoqumoIin-6-yl]-l/7-

pyrrole-3-carboxamide 

Example 308:Phenvl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dUiydroisoquinolin-

2(li/)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l/J)-carboxylate 
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Example 309: Phenyl 6-(11methyl(phenyl)carbamoy111-5,6,7,8-tetrahydroindolizin-3- 

01-7-W3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 310: Phenyl 641-[(4-hydroxyphenyl)(phenyl)earbamoy1]-5,6,7,8- 

5 tetrahydroindolizin-3-y1)-741(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(11/)-ylicarbony1)-3,4-dihydroisequinoline-2(11/)-earboxylate 

Example 311:Phenyl 6.11-(diphenylearbamoy1)-5,6,7,8-tetrahydroindolizin-3-y11-7- 

{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)-yljearbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

10 Example 312: Phenyl 6-{1-[butyl(methyl)earbamoyl]-5,6,7,8-tetrahydroindolizin-3- 

y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbony1}-3,4-

dihydroisoquhrkoline-2(1H)-earboxylate 

Example 313:Phenyl 6-[1-(dibutylearbamoy1)-5,6,7,8-tetrahydroindolizin-3-y1]-7- 

{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11)-yljearbony1}-3,4- 

15 dihydroisoquinoline-2(1H)-earboxylate 

Example 314: Phenyl 6-11-1(4-hydroxyphenyl)(methyl)earbamoy1]-5,6,7,8- 

tetrahydroindolizin-3-01-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-

ylicarbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 309:Phenyl 6-{l-[methyl(phenyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-

yl}-7-{[(3»S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoqumoHn-2(l//)-yl]carbonyl}-3,4-

dihyd roisoquin olin e-2 (1 //)-carboxy late 

Example 310:Phenyl 6-{l-[(4-hydroxyphenyl)(phenyl)carbamoyl]-5,6,7,8-

tetrahydromdolizm-3-yl}-7-{[(3.S,)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 311:Phenyl 6-[l-(diphenylcarbamoyl)-5,6,7,8-tetrahydroindolizin-3-yl]-7-

{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yI]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-earboxylate 

Example 312: Phenyl 6-{l - [buty l(methyl)carbamoyl] -5,6,7,8-tetrahydroindolizin-3-

yl}-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJH)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(lJ/)-carboxylate 

Example 313:Phenvl 6-[l-(dibutyIcarbamoyl)-5,6,7,8-tetrahydroindolizin-3-yl]-7-

{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJfi?)-yI]carbonyl}~3,4-

dihydvoisoquinolinc-2(l//)-carboxylate 

Example 314:Phenyl 6-{l-[(4-hydroxyphenyl)(methyI)carbamoyl]-5,6,7,8-

tetrahydroindoIizin-3-yl}-7-{[(3if)-3-methyl-3,4-dihydroisoquinoIin-2(l//)-

yljcarbonyty-S^-dihydroisoquinoline^lfaO-carboxylate 
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Example 315:Phenyl 641-1(4-hydroxyphenyl)(methypearbamoyllindolizin-3-y1}-7- 

ff(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 316: Phenyl 6-11-Imethyl(phenyl)earbamoyllindolizin-3-y1}-7-{[(3S)-3- 

5 (morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-yllearbonyl}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 317:Phenyl 6-11-1(4-hydroxyphenyl)(phenypearbamoyllindolizin-3-y11-7- 

{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljearbonyl)-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

10 Example 318: Phenyl 6-11-(diphenylearbamoyl)indolizin-3-y11-7-{1(3S)-3-(morpholin- 

4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-ylicarbonyl}-3,4-dihydroisoquinoline- 

2(1H)-earboxylate 

Example 319: Phenyl 6-{14butyl(methypearbamoyllindolizin-3-y1}-7-W3S)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyll-3,4- 

15 dihydroisoquinoline-2(1M-earboxylate 

Example 320:Phenyl 6-[1-(dibutylcarbamoyl)inclolizin-3-y1]-7-{R3S)-3-(morpholin-4- 

ylmethyl)-3,4-dihydroisoquinolin-2(111)-yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-

earboxylate 
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Example 315: Phenyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]indolizin-3-yl}-7-

{[(35)-3-(morpholin-4-yImethyI)-3,4-dihydroisoquinolin-2(l//)-yI]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 316: Phenyl 6- {1 - [methy l(ph enyl)car ba moyl] ind olizin-3-y 1} -7- {[(35)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 317:Phenyl 6-{l-[(4-hydroxyphenyl)(phenyl)carbamoyl]indolizin-3-yl}-7-

{[(35)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquin olin e-2 (1 jR0_cai*b oxy late 

Example 318: Phenyl 6-[l-(diphenylcarbamoyl)indoIizin-3-yl]-7-{[(35)-3-(morpholin 

4-ylmethyl)-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-3,4-dihydroisoquinoline-

2(li/)-carboxylate 

Example 319:Phenyl 6-{l-[butyI(methyl)carbamoyl]indolizin-3-yl}-7-{[(31S)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/Jf)-yI]earbonyl}-3,4-

dihydroisoquinoHne-2(l//)-carboxylate 

Example 320:Phenyl 6-[l-(dibutylcarbamoyI)indolizin-3-yl]-7-{[(3»S)-3-(inorpholin-4 

ylmethyl)-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//) 

carboxylate 
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Example 321: Phenyl 6-11-1(4-hydroxyphenyl)(methyl)earbamoyllindolizin-3-y1}-7- 

{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yllearbanyl}-3,4-dihydroisoquinoline- 

2(1H)-earboxylate 

Example 322:Phenyl 6-{3-[(4-hydroxyphenyl)(methyl)carbamoy11-1H-indol-1-y11-7- 

5 {1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)-ylicarbonyl}-3,4-

dihydroisoquinoline-2(117)-earboxylate 

Example 323:Phenyl 6-{3-Imethyl(phenypearbamoy11-1H-indo1-1-y11-7-{1(3S)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)-yliearbanyl}-3,4-

dihydroisoquinoline-2(11/)-earboxylate 

10 Example 324: Phenyl 643-f(4-hydroxyphenyl)(phenyl)carbamoy11-1H-indo1-1-y1}-7- 

11(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyll-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 325:Phenyl 6-[3-(diphenylearbamoy1)-1H-indo1-1-y1]-7-(1(3S)-3-(morpholin- 

4-ylmethy1)-3,4-dihydroisoquinolin-2(1H)-yllearbony1}-3,4-dihydroisoquinoline- 

15 2(1H)-earboxylate 

Example 326:Phenyl 6-13-1butyl(methyl)earbamay11-11-/-indol-1-y1}-7-{[(3S)-3- 

(marpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljearbonyll-3,4-

dihydroisoquinaline-2(1H)-earboxylate 
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Example 321: Phenyl 6-{l-[(4-hydroxyphenyI)(methyI)carbamoyl]indolizin-3-yl}-7-

{[(3/f)-3-methyl-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-3,4-dihydroisoquinoline-

2 (1 //)-carboxylate 

Example 322:Phenyl 6-{3-((4-hydroxyphenyI)(methyl)carbamoyl]-l#-indol-l-yl}-7-

{[(3iS)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinolin-2(lJyr)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxyIate 

Example 323: Phenyl 6-{3-[methyl(phenyl)carbamoyl]-l/7-indol-l-yl}-7-{[(3iS)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyI}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 324: Phenyl 6-{3-[(4-hydroxyphenyl)(phenyl)carbamoyl]-l//-indol-l-yl}-7-

{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(li/)-carboxylate 

Example 325: Phenyl 6-[3-(diphenylcarbamoyl)-lif-indol-l-yl]-7-{[(35)-3-(morpholin-

4-ylmethyI)-3,4-dihydroisoquinolin-2(lflF)-yl]carbonyl}-3,4-dihydroisoquinoline-

2(l//)-carboxylate 

Example 326:Phenvl 6-{3-[butyl(methyl)carbamoyl]-l//-indol-l-yl}-7-{[(3S)-3-

(m orpholin-4-y Imethy l)-3,4-dihy d roiso q uinolin-2 (l//)-yl] ca rbo ny I}-3,4 -

dihydroisoquino!ine-2(l//)-carboxylate 
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Example 327:Phenyl 6-[3-(dibutylearbamoy1)-1H-indol-1-y1]-7-{1(3S)-3-(morpholin-4- 

ylmethyl)-3,4-dihydroisoquinalin-2(1H)-yl]earbony1}-3,4-dihydroisoquinoline-2(1H)-

earboxylate 

Example 328: Phenyl 613-1(4-hydroxyphenyl)(methyl)earbamay11-1H-indo1-1-y11-7- 

5 (k3R)-3-methyl-3,4-dihydroisoquinelin-2(1H)-yllcarbonyl}-3,4-dihydroisoquinoline- 

2(1H)-earboxylate 

Example 329: Phenyl 6-{34(4-hydraxyphenyl)(methyl)earbamoy11-1H-indazol-1-y1}-7- 

{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinalin-2(1H)-ylIcarbonyl}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

10 Example 330:Phenyl 6-{3-Imethyl(phenyl)earbamoy11-1H-indazol-1-y1}-7-{[(3S)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyl}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 331: Phenyl 6-{3-[(4-hydroxyphenyl)(phenypearbamoyl]-1H-indazol-1-y1}-7- 

{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-yljearbony1}-3,4- 

15 dihydroisoquinoline-2(1H)earboxylate 

Example 332: Phenyl 643-(diphenylearbamoy1)-1H-indazol-1-y11-741(3S)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyl}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 
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Example 327:Phenyl 6-[3-(dibutylcarbamoyl)-l//-indol-l-yl]-7-{[(3JS)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(lZ/)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-

carboxylate 

Example 328: Ph enyl 6- {3 - [(4-hy droxy ph enyl) (methy l)carb a moy 1] -l/f-ind ol-1 -yl} -7-

{[(3/f)-3-methyl-3,4-dihydroisoquinolin-2(ljF0-yl]carbonyl}-3,4-dihydroisoquinoline-

2(l/Z)-carboxylate 

Example 329: Phenyl 6-{3-[(4-hydroxyphenyl)(methyl)carbamoyl]-l/J-indazol-l-yl}-7-

{|(3.S,)-3-(morpholni-4-ylmethyI)-3,4-dihydroisoquinolin-2(l/:/)-yl|carboiiyl}-3,4-

dihyd roisoq uin oline-2 (1H)-carboxylate 

Example 330:PhenvI 6-{3-[methyl(phenyl)carbamoylJ-l//-iiidazol-J-yl}-7-{[(3AT)-3-

(morpholin-4-ylmethy l)-3,4-dihy droisoquinolin-2 (l//)-yl j ca rbony 1}-3,4-

dihydroisoquinoline-2(li/)-carboxyIate 

Example 331: Phenyl 6-{3-[(4-hydroxyphenyl)(phenyl)carbamoyl]-l/f-indazol-l-yl}-7-

{[(35)-3-(morphoIin-4-ylmethyI)-3,4-dihydroisoquinoIin-2(l//)-yI]carbonyI}-3,4-

dihydroisoq uin oline-2( 1/iO-carb oxy late 

Example 332: Phenyl 6-[3-(diphenylcarbamoyl)-lff-indazol-l-yl]-7-{[(31S)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxyIate 
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Example 333: Phenyl 6-{3-Ibutyl(methyl)earbamoy1FIR-indazol-1-y11-7-{f(3S)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-yllearbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 334: Phenyl 6-13-(dibutylearbamoy1)-1H-indazol-1-y11-7-1[(3S)-3- 

5 (morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1R)-ylicarbonyl}-3,4-

dihydroisoquinoline-2(111)-earboxylate 

Example 335:Phenyl 6-{3-1(4-hydroxyphenyl)(methyl)earbamoy11-111-indazol-1-y1}-7- 

{[(3R)-3-methy1-3,4-dihydroisoquinolin-2(11/)-yl] carbonyl) -3,4-dihydroisoquinoline- 

2(1H)-earboxylate 

Example 336:Phenyl 6-{4-ehloro-3-1(4-hydroxyphenyl)(methyl)earbamoy1J-5-methy1- 

1H-pyrazol-1-y1}-741(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllcarbonyl}-3,4-dihydroisoquinoline-2(11/)-earboxylate 

10 Example 337:Phenyl 6-{4-ehloro-5-methyl-3-[nethyl(phenyl)earbamoy1]-1H-pyrazol- 

1-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyll- 

3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 338:Phenyl 6-{4-ehlero-3-[(4-hydroxyphenyl)(phenyl)earbamoy11-5-methyl- 

1H-pyrazol-1-y1)-7-f [(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)- 

I 5 ylIcarbony1)-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 333:Phenyl 6-{3-[butyl(methyl)carbamoyl]-l/f-indazol-l-yl}-7-{[(35)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyI}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 334:Phenvl 6-[3-(dibutylcarbamoyl)-l//-mdazoH-yl]-7-{[(3iS)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lfl)-yl]carbonyl}-3,4-

dihydroisoquinolinc-2(l//)-carboxylate 

Example 335:Phenvl 6-{3-[(4-hydroxyphenyl)(methyI)carbamoyl]-li/-indazol-l-yl}-7-

{[(3JR)-3-methyl-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-3,4-dihydroisoquinoline-

2(l#)-carboxylate 

Example 336: Phenyl 6-{4-chloro-3-[(4-hydroxyphenyl)(methyl)carbamoyl]-5-methyl-

l/f-pyrazol-l-yl}-7-{[(31S)-3-(moi-pholin-4-ylmethyl)-3,4-dihydroisoq«inolin-2(li/)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 337:Phenyl 6-{4-chIoro-5-methyl-3-[methyl(phenyI)carbamoyI]-lff-pyrazol-

l-yl}-7-{[(31S)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJH)-ylJcarbonyI}-

3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 338:Phenvl 6-{4-chloro-3-[(4-hydroxyphenyl)(phenyl)carbamoyl]-5-methyI-

l//-pyrazol-l-yl}-7-{[(3iS)-3-(morpholin-4-ylinethyl)-3,4-dihydroisoquinoIin-2(lZ/)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxyIate 
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Example 339:Phenyl 644-ehloro-3-(diphenylcarbamoy1)-5-methyl-1H-pyrazol-1-y111- 

7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-y1learbonyll-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 340:Phenyl 6-{3-[butyl(methyljearbamoy111-4-ehloro-5-methyl-IH-pyrazol-1- 

5 y11-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-yllearbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 341: Phenyl 644-chloro-3-(dibutylcarbamoy0-5-methy1-1H-pyrazol-1-y1]-7- 

{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyll-3,4-

dihydroisoquinoline-2(1H).-earboxylate 

10 Example 342:Phenyl 6-{4-ehloro-3-1(4-hydroxyphenyl)(methyljcarbamoyl]-5-methyl- 

1H-pyrazol-1-y1}-7-{1(3R)-3-methyl-3,4-dihydroisoquinolin-2(1M-yllearbonyl}-3,4-

dihydroisoquinoline-2(1H)-carboxylate 

Example 343: Phenyl 6-(4-1(4-hydroxyphenyl)(methyl)earbamoy1]-2,3-dimethyl-1H- 

pyrrol-1-y11-7-(1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)- 

15 yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 344: Phenyl 6-{2,3-dimethyl-44methyl(phenyl)earhamoy111-1H-pyrrol-1-y1}- 

7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-ylicarbonyl)-3,4-

dihydroisoquinoline-2(1H)-earboxylate 
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Example 339: Phenyl 6-[4-chloro-3-(diphenylcarbamoyl)-5-methyl-l/?-pyrazol-l-yl]-

7-{[(3JS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(lJH)-carboxylate 

Example 340: Phenyl 6-{3-[butyl(methyl)carbamoyl]-4-chloro-5-methyl-l//-pyrazol-l-

yI}-7-{[(3iS)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinoIin-2(l//)"y^ca,'b°nyi}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 341: Phenyl 6-[4-chIoro-3-(dibutylcarbamoyl)-5-methyl-l//-pyrazol-l-yl]-7-

{[(3»S)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 342: Phenyl 6-{4-chloro-3-[(4-hydroxyphenyl)(methyl)earbamoylj-5-methyl-

lff-pyrazol-l-yl}-7-{[(3.ff)-3-methyl-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 343: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-2,3-diniethyI-l//-

pyrrol-l-yl}-7-{[(3JS)-3-(morphoHn-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJH)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l#)-carboxylate 

Example 344:Phenvl 6-{2,3-dimethyl-4-[methyl(phenyl)carbamoyl]-lJff-pyrrol-l-yl}-

7-{[(3.S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l/f)-carboxylate 
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Example 345:Phenyl 6-(4-[(4-hydroxyphenyl)(phenyl)earbamoy1]-2,3-dimethyl-1H- 

pyrrol-1-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yljearbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 346: Phenyl 644-(diphenylcarbamoy1)-2,3-dimethyl-1H-pyrrol-1-y11-7- 

5 {[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbony1)-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 347: Phenyl 614-1butyl(methyl)earbamoy11-2,3-dinaethy1-1H-pyrrol-1-y1}-7- 

11(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

10 Example 348:Phenyl 6-14-(dibutylearbamoy1)-2,3-dimethy1-11I-pyrrol-1-y11-7-{[(3S)- 

3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyl)-3,4-

dihydroisoquinoline-2(1H)-carboxylate 

Example 349: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)earbamoy11-2,3-dimethyl-1H- 

pyrrol-1-y1}-7-{1(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yllearbonyll-3,4- 

15 dihydroisoquitioline-2(1H)-carboxylate 

Example 350: Phenyl 6-{2-1(4-hydroxyphenyl)(methyl)earbamoyli-5-methyl-1,3- 

thiazol-4-y1)-7-{1(34-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyl)-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 345:Phenyl 6-{4-[(4-hydroxyphenyl)(phenyl)carbamoyl]-2,3-di*nethyl-l//-

pyrrol-l-yl}-7-{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(l//)-

ylJcarbonyl}-3,4-dihydroisoquinoline-2(lJE/)-carboxylate 

Example 346: Phenyl 6-[4-(diphenylcarbamoyl)-2,3-dimethyl-lW-pyrroI-l-yl]-7-

{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxyIate 

Example 347: Phenyl 6-{4-[butyl(methyl)carbamoyl]-2,3-dimethyl-lJ7-pyrrol-l-yl}-7-

{[(3£)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinolin-2(l/7)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(lfl)-carboxylate 

Example 348:Phenvl 6-[4-(dibutylcarbamoyl)-2,3-dimethyl-lff-pyrrol-l-yl]-7-{[(35)-

3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoIine-2(li/)-carboxylate 

Example 349: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-2)3-dimethyI-lflr-

pyrroI-l-yl}-7-{[(3J?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 350: Phenyl 6-{2-[(4-hydroxyphenyl)(metliyI)carbamoyl]-5-methyl-l,3-

thiazol-4-yl}-7-{[(31S)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoIine-2(l//)-carboxylate 
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Example 351:Phenyl 6-f5-methy1-24methyl(phenyl)earbamoy111-1,3-thiazol-4-y1}-7- 

{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-ylicarbonyl}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 352: Phenyl 642-[(4-hydroxyphenyl)(phenyl)earbamoy11-5-methyl-1,3- 

5 thiazol-4-y1)-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yl]earbonyl)-3,4-dihydroisoquinoline-2(11i)-carboxylate 

Example 353: Phenyl 6-[2-(diphenylcarbamoy1)-5-methy1-1,3-thiazol-4-y1]-7-W3S)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyl)-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

10 Example 354: Phenyl 6-{2-[butyl(methyl)earbamoy1]-5-methyl-1,3-thiazol-4-y1}-7- 

([(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11i)-yllearbonyll-3,4-

dihydroisoquinoline-2(111)-earboxylate 

Example 355:Phenyl 642-(dibutylearbamoyl)-5-methy1-1,3-thiazol-4-y11-7-{1(3S)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-ylicarbonyll-3,4- 

15 dihydroisoquinoline-2(1H)-earboxylate 

Example 356:Phenyl 6.12-1(4-hydroxyphenyl)(methyl)earbamoyl]-5-methyl-1,3- 

thiazol-4-y1}-7-11(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-ylicarbonyll-3,4-

dihydroisoquinoline-2(111)-earboxylate 
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Example 351: Phenyl 6-{5-methyl-2-[methyl(phenyl)carbamoyl]-l,3-thiazoI-4-yI}-7-

{[(3S)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/7)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxyIate 

Example 352: Phenyl 6-{2-[(4-hydroxyphenyl)(phenyl)carbamoyl]-5-methyl-l,3-

thiazol-4-yl}-7-{[(3»S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l^?)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l/f)-carboxyIate 

Example 353: Phenyl 6-[2-(diphenylcarbamoyl)-5-methyl-l,3-thiazol-4-yl]-7-{[(35)-3-

(morpholin-4-ylmethyI)-3,4-dihydroisoquinolin-2(l£/)-yl]carbonyl}-3,4-

dihydroisoquinoIine-2(l//)-carboxylate 

Example 354:Phenyl 6-{2-[butyl(methyl)carbamoyl]-5-methyl-l,3-thiazol-4-yl}-7-

{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinoIin-2(lfl)-yI]carbonyI}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 355: Phenyl 6- [2-(dibutylcarbamoyl)-5-methyl-l ,3-thiazol-4-yl] -7- {[(35)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihyd roisoq uinoline-2(l//)-carboxylate 

Example 356:Phenyl 6-{2-[(4-hydroxyphenyl)(methyI)carbamoyl]-5-methyl-l,3-

thiazol-4-yl}-7-{[(3JR)-3-methyl-3,4-dihydroisoquinolin-2(l/0-y']carbonyl}-3,4-

dihydroisoquinoline-2(l/J)-carboxylate 
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Example 357:Phenyl 5-{4-[(4-hydroxyphenyl)(methypearbamoy1]-1,5-dimethyl-1H- 

pyrrol-2-y1}-6-11(3S)-3-(morpholin-LI-ylmethyl)-3,4-dihydroisoquinolin-2(111)-

yljearbony1}-1,3-dihydro-2H-isoindole-2-earboxylate 

Example 358: Phenyl 744-1(4-hydroxyphenyl)(methyl)carbamoy11-1,5-dimethy1-1H- 

5 pyrrol-2-y1)-8-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)-

yl]earbanyli-1,3,41,5-tetrahydro-2H-2-benzazepine-2-earboxylate 

Example 359: Phenyl 7-{4-1(4-hydroxyphenyl)(methyl)earbamoy11-1,5-dimethyl-1H- 

pyrrol-2-y1}-8-(1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 II) - 

Acarbonyl}-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate 

10 Example 360:N-(4-Hydroxypheny1)-N,1,2-trimethyl-547-{[(3,9-3-(morpholin-4- 

ylmethyl)-3,4-dihydroisoquinolin-2(11/)-yflearbonyli-1-oxo-2-(2-phenylethyl)-1,2,3,41-

tetrahydroisoquinolin-6-yli-111-pyrrole-3-carboxamide 

Example 361:N-(4-Hydroxypheny1)-N,1,2-trimethy1-5-16-(1(3S)-3-(morpholin-4- 

ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyl}-1-oxo-2-(2-phenylethyl)-2,3- 

15 dihydro-1H-isoindo1-5-yli-1H-pyrrole-3-earboxamide 

Example 362: Phenyl 1,1-difluoro-6-{44(4-hydroxyphenyl)(methyl)earbamoy1]-1,5- 

dintethyl-IH-pyrrol-2-y1)-511(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(1H)-yllearbony1}-1,3-dihydro-21-/-isoindole-2-earboxylate 
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Example 357:Phenyl 5-{4-[(4-hydroxyphenyl)(methyI)carbamoyI]-l,5-dimethyI-l//-

pyrrol-2-yl}-6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li/)-

yl]earbonyl}-l,3-dihydro-2/f-isoindoIe-2-carboxylate 

Example 358: Ph eny 1 7- {4- [ (4-hy d roxy ph eny l)(m ethyl)ca rbam oyl] -1,5-dimethyl-l H-

pyrroi-2-yi}-8-{[(35)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyI}-l,3,4,5-tetrahydro-2/7-2-benzazepine-2-carboxylate 

Example 359:Phenyl 7-{4-[(4-hydroxyphenyl)(methyl)carbamoyI]-l,5-dimethyl-l//-

pyrrol-2-yl}-8-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li7)-

yl]carbonyl}-l,2,4,5-tetrahydro-3//-3-benzazepine-3-carboxylate 

Example 360:A^-f4-HvdroxvphenvlVAr.1.2-trimethvl-5-[7-f[05°t-3-fmorpholin-4-

yImethyI)-3,4-dihydroisoquinoIin-2(l//)-yl]carbonyl}-l-oxo-2-(2-phenylethyl)-l, 2,3,4-

tetrahydroisoquinolin-6-yI]-l//-pyrrole-3-carboxamide 

Exam£le_361^Ar-(4-Hydroxyphenyl)-iV, 1,2-trimethy 1-5-[6-{[(35)-3-(morpholin-4-

yImethyl)-3,4-dihydroisoquinoIin-2(li7)-yl]carbonyl}-l-oxo-2-(2-phenyIethyl)-2,3-

dihydro-l//-isoindol-5-yl]-li/-pyrrole-3-carboxamide 

Example 362:Phenyl l,l-difluoro-6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyl-lff-pyrrol-2-yl}-5-{[(35)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yi]carbonyl}-l,3-dihydro-2H-isoindoIe-2-carboxylate 
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Example 363: Phenyl 1,1,3,3-tetrafluora-544-1(4-hydroxyphenyl)(methyl)earbamoy11- 

1,5-dimethyl4H-pyrrol-2-y1}-6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(11-1)-yllearbonyll-1,3-dihydro-211-isoindole-2-carboxylate 

Example 364:5-13,3-Difluoro-6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

5 dihydroisoquinolin-2(1H)-yljearbony1}-1-oxo-2-(2-phenylethyl)-2,3-dihydra4H- 

isoindo1-5-y1FN-(4-hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earboxamide 

Example 365: Phenyl 6-(44[2-(dimethylamino)ethyl](4-hydroxyphenyl)earbamoy11- 

1,5-dimethy1-1H-pyrrol-2-y1)-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(111)-

yllearbonyll-3,4-dihydroisoquinoline-2(1H)-carboxylate 

10 Example 366: Phenyl 6-(4-1(4-hydroxypheny1)12-(morpholin-4-yl)ethylicarbamoy1}- 

1,5-dimethyl-111-pyrrol-2-y1)-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(11/)- 

Acarbonyl}-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 367:N-12-(Dimethylamino)ethy1FN-(4-hydroxyphenyl)-1,2-dimethyl-547- 

{1(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yljearbany1)-2-(phenylacety1)-1,2,3,4- 

15 tetrahydroisoquinolin-6-y11-1H-pyrrole-3-earboxamide 

Example 368:N-(4-Hydroxypheny1)-1,2-dimethy1-5-17-0(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(117)-yllearbonyl)-2-(phenylacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-ylj-N-[2-(morpholin-4-yl)ethyl]-1H-pyrrole-3-earboxamide 
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Example 363:Phenyl l,l,3,3-tetrafluoro-5-{4-[(4-hydroxyphenyI)(methyl)carbamoyl]-

l,5-dimethyl-l//-pyrroI-2-yl}-6-{[(35')-3-(morpholin-4-yimethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-dihydro-2//-isoindole-2-carboxylate 

Example 364:5- [3,3-Diflu oro-6- If (3S)-3-( morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(li/)-yl]carbonyl}-l-oxo-2-(2-phenylethyl)-2,3-dihydro-l/f-

isoindol-5-yI]-iY-(4-hydroxyphenyl)-iV,l,2-trimethyl-li/-pyiTole-3-carboxamide 

Example 365:Phenyl 6-(4-{[2-(dimethy]amino)ethyl](4-hydroxyphenyl)carbamoyl}-

l,5-dimethyl-l//-pyrrol-2-yl)-7-{[(3ff)-3-methyl-3,4-dihydioisoquino!in-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(lfl)-carboxyiate 

Example 366:Phenyi 6-(4-{(4-hydroxyphenyl)[2-(inorpholin-4-yI)ethyl]carbamoyI}-

l,5-dimethyl-l//-pyiTol-2-yl)-7-{[(3/f)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 367:Ar-[2-(DimethvIamino)ethvIl-Af-(4-hydroxyphenyl)-l,2-dimethyl-5-[7-

{[(3i?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-lijr-pyrrole-3-carboxamide 

Example 368:Ar-f4-HvdroxyphenvIVl,2-dimethyl-5-[7-{[(3J?)-3-methyl-3,4-

dihydroisoquinolin-2(li/)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-Ar-[2-(morpholin-4-yl)ethyl]-l/f-pyrrole-3-carboxamide 
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Example 369: Phenyl 6-(4-{12-(dimethylamino)ethyll(phenyl)earbamoy1}-1,5- 

dimethyl-1H-pyrral-2-yl)-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-

yllearbony1}-3,4-dihydroisoquinoline-2(110-carboxylate 

Example 370: Phenyl 6-(1,5-dimethy1-4-{[2-(morpholin-4- 

5 ypethyl](phenyl)carbamoy1}-1H-pyrrn1-2-y1)-7-{[(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1H)-ylicarbony1)-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 371:N-[2-(llimethylamino)ethy1]-1,2-dimethy1-5-17-{[(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(11/)-yl]earbony1)-2-(phenylacety1)-1,2,3,4-

tetrahydroisaquinolin-6-yli-N-pheny1-1H-pyrrole-3-earboxamide 

10 Example 372: 1,2-Dimethy1-547-{R3R)-3-methy1-3,4-dihydroisoquinolin-2(1H)- 

yl]carbony1}-2-(phenylacety1)-1,2,3,4-tetrahydroisoquinolin-6-y111-N-12-(morpholin-4-

yljethylj-N-pheny1-1H-pyrrole-3-earboxamide 

Example 373: Phenyl 6-(4-{buty1[2-(dimethylamino)ethyl]carbamoy1}-1,5-dimethyl- 

1H-pyrrol-2-y1)-741(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yll earbonyI}-3,4- 

I 5 dihydroisoquinoline-2(1H)-carboxylate 

Example 374:Phenyl 6-(4-{butyl[2-(morpholin-4-yl)ethyl]earbamoy11-1,5-dimethy1- 

111-pyrrol-2-y1)-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(11/)-yllearbonyll-3,4-

dihydroisoquinoline-2(1H)-earboxylate 
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Example 369: Phenyl 6-(4-{[2-(dimethylamino)ethyI](phenyl)carbamoyl}-l,5-

dimethyl-li/-pyrrol-2-yl)-7-{[(3if)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyI}-3,4-dihydroisoquinoline-2(l/J)-carboxylate 

Example 370: Phenyl 6-(l ,5-dimethyl-4- {[2-(morpholin-4-

yl)ethyI](phenyl)carbamoyl}-l//-pyrrol-2-yl)-7-{[(3JR)-3-methyl~3,4-

dihydroisoquinolin-2(l//)-yl]carbonyI}-3,4-dihydroisoquinoline-2(l/f)-carboxylate 

Example 371:Ar-[2-fDimethvlamino)ethvll-1.2-dimethvl-5-f7-fK3JfV3-methvI-3.4-

dihydroisoquinoIin-2(l//)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-

tctrahydroisoquinolin-6-yl]-/V-phcnyl-l//-pyrrole-3-carboxamide 

Example 372:l,2-DimethvI-5-[7-([f3i?)-3-methyI-3.4-dihvdroisoquinolin-2(l/ft-

yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-tetrahydroisoquinolin-6-yl]-iV-[2-(morpholin-4-

yl)ethyl]-/V-phenyl-l//-pyrrole-3-carboxamide 

Example 373:Phenyl 6-(4-{biityl[2-(dimethylamino)ethyl]carbamoyI}-l,5-dimethyl-

lJfiT-pyrrol-2-yl)-7-{[(3/f)-3-methyl-3,4-dihydroisoquinolin-2(liy)-yljcarbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 374: Phenyl 6-(4-{butyl[2-(morpholin-4-yl)ethyl]carbamoyl}-l,5-dimethyl-

l//-pyrirol-2-yl)-7-{f(3/?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carboiiyl}-3,4-

dihydroisoquinoline-2(lJy)-carboxylate 
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Example 375:N-Buty1-N12-(dimethylamino)ethy11-1,2-dimethy1-547-{[(3R)-3-methyl- 

3,4-dihydroisoquinolin-2(1H)-ylIcarbonyl}-2-(phenylacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-y1]-1H-pyrrole-3-earboxamide 

Example 376:N-Buty1-1,2-dimethy1-547-(1(3R)-3-methyl-3,4-dihydroisoquinolin- 

5 2(1H)-yllearbony1}-2-(phenylacety1)-1,2,3,4-tetrahydroisoquinolin-6-yli-N-12- 

(morpholin-4-yl)ethyli-lH-pyrrole-3-earboxamide 

Example 377: Phenyl 6-{1-12-(dimethylamino)ethy111-4-[(4- 

hydroxyphenyl)(methyl)carbamoy11-5-methy1-1H-pyrrol-2-y1}-7-11(3R)-3-methyl-3,4-

dihydruisoquinolin-2(111)-ylkarbony11-3,4-dihydroisoquinoline-2(1H)-carboxylate 

10 Example 378:Phenyl 6-{4-1(4-hydroxyphenyl)(methyl)carbamoy11-5-methyl-H2- 

(morpholin-4-yl)ethy11-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin- 

2(111)-yljearbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 379: 1-[2-(Dimethylamino)ethyl]-N-(4-hydroxypheny1)-N,2-dimethyl-5- [7- 

11(3R)-3-methy1-3,4-dihydroisoquinolin-2(11/)-yljcarbonyl}-2-(phenylacetyl)-1,2,3,4- 

15 tetrahydroisoquinolin-6-y1]1H-pyrrole-3-earboxamide 

Example 380:N-(4-Hydroxypheny1)-N,2-dimethy1-547-{[(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(1H)-ylIcarbony1}-2-(phenylacety1)-1,2,3,4-

tetrahydroisoquinolin-6-y11-1-[2-(morpholin-4-yl)ethyl]-1H-pyrrole-3-earboxamide 
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Example 375:/V-Butvl-/V- [2-(dimethylamino)ethyI]-l ,2-dimethyl-5- [ 7- {[ (37f )-3-inethy 1-

3,4-dihydroisoquinolin-2(ljfiT)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-lJfiT-pyrrole-3-carboxamide 

Example 376:iV-Butvl-1.2-dimethvl-5-[7-f[(3j?')-3-methvl-3,4-dihydroisoquinoiin-

2(l//)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-tetrahydroisoquinoHn-6-yl]-j'V-[2-

(morpholiu-4-y l)ethy 1] - l//-py rro le-3-ca rboxamide 

Example 377: Phenyl 6- {1 - [2 -(dimethy Iamino)ethy 1] -4- [(4-

hy droxy pheny l)(methy 1) carbam oyl] -5-methy 1-1 H-py rrol-2-y I}-7 - {[(3if )-3 -methy 1-3,4-

dihydroisoquinolin-2(l//)-yl|carbonyI}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 378:Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-5-methyl-l-[2-

(morpholin-4-yl)ethyl]-l//-pyrrol-2-yl}-7-{[(3if)-3-methyI-3,4-dihydroisoquinolin-

2(l//)-yl|carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 379: l-|2-(Dimethvlamino)cthvH-/V-(4-hvdroxvphenvi)-A,,2-dinictlivl-5-l7-

{[(3/?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-2-(phenylacetyl)-l, 2,3,4-

tetrahydroisoquinolin-6-yl|-l//-pyrrole-3-carboxamide 

Example 380:Ar-t4-Hvdroxyphenvl)-Ar,2-dimethvl-5-F7-U('3j?)-3-methvl-3,4-

dihydroisoquinoIin-2(l//)-yI]carbonyI}-2-(phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-l-[2-(morpholin-4-yl)ethyl]-li/-pyrrole-3-earboxamide 
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Example 381: Phenyl 6-1142-(ditnethylamino)ethy11-5-methy1-4- 

knethyl(phenyl)earbamoy11-1H-pyrrol-2-y1}-7-f[(3R)-3-methyl-3,4-• 

dihydroisoquinolin-2(1H)-yllearbony1}-3,4-dihydroisoquinnline-2(1H)-earboxylate 

Example 382:Phenyl 7-{1(3R)-3-methy1-3,4-dihydroisoquinolin-2(11/)-yllearbony1)-6- 

5 {5-methy1-4-Imethyl(phenyl)earbamoy11-142-(morpholin-4-yl)ethy11-1H-pyrrol-2-y11-

3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 383:1-[2-(Dimethylamin0)ethyl]-N,2-dimethyl-51741(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(11/)-yllearbony1)-2-(phenylacety1)-1,2,3,4-

tetrahydroisoquinolin-6-y11-N-pheny1-111-pyrrole-3-earboxamide 

10 Example 384:N,2-Dimethyl-547-{f(3R)-3-rnethyl-3,4-dihydroisoquinolin-2(1H)- 

yllearbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-011-1-12-(morpholin-4-

y1)ethyli-N-phenyl-1H-pyrrole-3-earboxamide 

Example 385: Phenyl 6-{4-(dibutylearbamoy1)-1-12-(dimethylamino)ethyli-5-methyl- 

1H-pyrrol-2-y11-7-1[(3R)-3-methyl-314-dihydroisoquinolin-2(1H)-ylicarbonyl}-3,4- 

15 dihydroisoquinoline-2(11/)-earboxylate 

Example 386:Phenyl 644-(dibutylearbamoy1)-5-methy1-1-[2-(morpholin-4-ypethy1]- 

1H-pyrrol-2-y1}-7-11(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yljearbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 
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Example 381:Phenyl 6-{l-[2-(dimethylamino)ethyl]-5-methyl-4-

[methyl(phenyl)carbamoy!]-l//-pyrrol-2-yl}-7-{[(3jR')-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 382:Phenyl 7-{[(3if)-3-methyl-3,4-dihydroi$oquinolin-2(l//)-yl]carbonyI}-6 

{5-methyl-4-[methyl(phenyl)carbamoyl]-l-[2-(morpholin-4-yl)ethyl]-l//-pyrrol-2-yl} 

3,4-dihydroisoquinoline-2(l/f)-carboxylate 

Example 383:l-[2-fDimethylamino')ethvll-Ar,2-dimethvl-5-f7-(K3J?V3-methvl-3.4-

dihyd rois oquinolin-2 (l//)-y I] carbo nyl} -2-(p heny la cety 1)-1,2,3,4-

tetrahydroisoquinoIin-6-yl]-iV-phenyl-lZ/-pyrrole-3-carboxamide 

Example 384:iY,2-Dimethvl-5-f7-f[f3i?V3-methvI-3.4-dihvdroisoquinolin-2(l/f)-

yl]carbonyl}-2-(phenylacetyl)-l,2,3>4-tetrahydroisoquinolin-6-yl]-l-[2-(morphoIin-4-

yl)ethyl]-A|r-phenyl-liir-pyrrole-3-carboxamide 

Example 385: Phenyl 6-{4-(dibutylcarbamoyl)-l-[2-(dimethyIamino)ethyl]-5-methyl-

l/7-pyrrol-2-yl}-7-{[(3/f)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 386:Phenvl 6-{4-(dibutylcarbamoyl)-5-methyl-l-[2-(morpholin-4-yl)ethylI-

l//-pyrrol-2-yl}-7-{[(3/f)-3-methyl-3,4-dihydroisoquinoIin-2(lfl)-yI]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 
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Example 387:N,N-Dibuty1-142-(dimethylamino)ethyll-2-methyl-547-{[(3R)-3-methyl- 

3,4-dihydroisoquinolin-2(1H)-yllearbonyll-2-(phenylacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-yl]-11/-pyrrole-3-earboxamide 

Example 388:N,N-Dibuty1-2-methy1-5-17-11(3R)-3-methyl-3,4-dihydroisoquinolin- 

5 2(111)-yllearhony1}-2-(phenylacety1)-1,2,3,4-tetrahydroisoquinolin-6-y11-1-12-

(morpholin-4-yl)ethy11-1H-pyrrole-3-earboxamide 

Example 389: 2-(4-Methylpiperazin-1-yl)phenyl 6-04(4- 

hydroxyphenyl)(methyl)earbamoy11-1,5-ditnethyl-1H-pyrrol-2-y1}-7-f[(3R)-3-methyl-

3,4-dihydroisoquinolin-2(1H)-yl]earbonyl}-3,4-dihydroisoquinoline-2(11/)- 

10 carboxylate 

Example 390:2-42-(Dimethylatnino)ethylRmethyl)amino}phenyl 6-14-1(4- 

hydroxyphenyl)(methyl)earbamoy1]-1,5-dimethyl-1H-pyrrol-2-y1}-7-{ [(3R)-3-methy1-

3,4-dihydroisoquinolin-2(111)-yllearbony1)-3,4-dihydroisoquinoline-2(1H)-

earboxylate 

15 Example 391:2-{12-(Dimethylamino)ethyllamino)phenyl 6444(4- 

hydroxyphenyl)(methyl)earbamoylf-1,5-dimetbyl-1H-pyrrol-2-y1}-7-{f(3R)-3-methyl-

3,4-dihydroisoquinolin-2(1H)-yl]learbony1)-3,4-dihydroisoquinoline-2(1H)-

carboxylate 

Example 392:2-12-(Dimethylamino)ethoxylphenyl 6-(4-[(4-hydroxyphenyl) 

20 (methyl)earbamoy11-1,5-dimethy1-1H-pyrrol-2-y1}-7-1(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-earbonyll-1,2,3,4-tetrahydroisoquinoline-2-earhoxylate 
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Example SSTiiy-ZV-DibtttvI-l-[2-(dimethylamino)ethyl] -2-methyl-5- [7- {[(3it)-3-methyl-

3,4-dihydroisoquinolin~2(l/#)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yI]-li/-pyrrole-3-carboxamide 

Example 388:Af.Af-Dibutvl-2-methvl-S-r7-iff3j?1)-3-methvl-3.4-dihvdroisoQttinolin-

2(l//)-yl]carbonyl}-2-(phenylacetyl)-l,2,3>4-tetrahydroisoquinolin-6-yl]-l-[2-

(morpholiu-4-yl)ethyl]-ljfiT-pyrrole-3-carboxamide 

Example 389:2-f4-Methylpip erazin- 1-y l)pheny 16- {4- [(4-

hydroxyphenyI)(methyl)carbamoyl]-l,5-dimethyl-lZ/-pyrrol-2-yl}-7-{[(3jR)-3-methyl-

3,4-dihydroisoquinolin'2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(lH)-

carboxylate 

Example 390:2-|[2-(I)imethvlaminotethvll(methyi)aminolphenvl 6-{4-[(4-

hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-17/-pyrrol-2-yl}"7-{[(3/f)-3-methyl-

3,4-dihydroisoquinolin-2(lJy)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l#)-

carboxylate 

Example 39i:2-{ [2-(Dimethylamino)ethyl] amino) phenyl 6- {4- [(4-

hydroxyphenyl)(methyl)earbamoyl] -1,5-dimethyl-l//-pyrrol-2-yl} -7- {[(3if)-3-m ethyl-

3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-3,4-dihydroisoquinolme-2(li/)-

carboxylate 

Example 392:2-[2-(Dimethylamino)ethoxvlphenyl 6-{4-1(4-hydroxyphenyl) 

(methyl)carbamoyl]-l,5-dimethyl-l//-pyrrol-2-yl}-7-[(3/?)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 
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The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step 

B with 3-[2-(dimethylamino)ethoxy]phenol. 

LC/MS (C451-149N506)  754 [M-1-1]-; RT 2.27 (Method A) 

5 High-resolution mass (ESH: 

Empirical formula: C45H49N506 

I_M+21-112+  calculated: 378.6914 

[M+21-1]2+  measured: 378.6926 

Example 393:2-12-(Dimethylaminojethyl]phenyl 6144(4- 

10 hydroxyphenyl)(methyl)earbamoy11-1,5-dimethyl-lH-pyrrol-2-y1}-7-{f(3R)-3-methyl- 

3,4-dihydroisoquinolin-2(1H)-yllearbony1)-3,4-dihydroisoquinoline-2(1H)-

earboxylate 

Example 394:2-1(Dimethylamino)methyllphenyl 6-(4-[(4-hydroxyphenyl) 

(methypearbamoy1]-1,5-dimethy1-1H-pyrrol-2-y1}-7-([(3R)-3-methyl-3,4- 

15 dihydroisoquinolin-2(111)-Aearbony1}-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 395:213-(Dimethylamino)prop-1-yn-1-yljphenyl 6-{44(4- 

hydroxyphenyl)(metbyl)earbamoyl]-1,5-dimethyl-lH-pyrrol-2-3711-7-{[(3R)-3-methyl- 

3,4-dihydroisoquinolin-2(111)-yllearbonyl)-3,4-dihydroisoquinoline-2(1H)-

earboxylate 

20 Example 396:N-(4-Hydroxypheny1)-N,1,2-trimethy1-5-(7-{[(3R)-3-methy1-3,4- 

dihydroisoquinolin-2(1H)-yljearbonyl)-2-412-(4-methylpiperazin-1-Aphenyllacetyl}- 

1,2,3,4-tetrahydroisoquinolin-6-31)-1H-pyrrole-3-earboxamide 
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The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step 

B with 3-[2-(dimethylamino)ethoxy]phenol. 

LC/MS (C45H49N5O6) 754 [M-H]"; RT 2.27 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C45H49N5O6 

[M+2H]2+ calculated: 378.6914 

[M+2H]2+ measured: 378.6926 

Example 393:2-[2-(Dimethylamino)ethy 1]phenyl 6-{4-[(4-

hydroxyphenyI)(methyl)carbamoyl]-l,5-dimethyl-LHr-pyrrol-2-yl}-7-{f(3if)-3-methyl-

3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-

carboxylate 

Example 394:2-[(Dimethylamino)methy 1]phenyl 6-{4-[(4-hydroxypheny 1) 

(methyl)carbamoyl]-l,5-dimethyl-l//-pyrrol-2-yl}-7-{[(3/i)-3-methyl-3,4-

dihydroisoquinoIm-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(ljF7)-carboxylate 

Example 395:2-[3-(Dimethvlamino Wop-l-vn-l-vllphenyl 6-{4-[(4-

hydroxyphenyl)(methyI)carbamoyl]-l,5-dimethyI-lH-pyrrol-2-yl}-7-{[(3/f)-3-methyl-

3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(ljH)-

carboxylate 

Examgle_396:/V-(4-Hydroxyphenyl)-Ar,l,2-trimethyl-5-(7-{[(3Jf)-3-methyl-3,4-

dihydroisoquinolm-2(l//)-yI]earbonyl}-2-{[2-(4-methyipiperazin-l-yl)phenyl]acetyl}-

l,2,3,4-tetrahydroisoquinolin-6-yl)-l£f-pyrroIe-3-carboxamide 
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Example 397:5-(2-1p-{[2-(Dimethylamino)ethyl](methyl)amino)phenyl)acety11-7- 

(1(3R)-3-methy1-3,4-dihydroisoquinolin-2(111)-Aearbonyl)-1,2,3,4- 

tetrahydroisoquinolin-6-y1)-N-(4-hydroxyphenyl)-N,1,2-trimethyl-1H-pyrrole-3-

earboxamide 

5 Example 398:5-(2-1(2-1[2-(Dimethylaminojethyliamino)phenyl)acetyll-7-(1(3R)-3- 

methyl-3,4-dihydraisoquipolin-2(11/)-yllearbanyl}-1,2,3,4-tetrahydroisoquinolin-6-

y1)-N-(4-hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earboxamide 

Example 399:542-({2-[2-(Dimethylamino)ethoxy]phenyllacety1)-7-f R3R)-3-methyl- 

3,4-dihydroisoquinolin-2(11-1)-yllearbony1}-1,2,3,4-tetrahydroisoquinolin-6-y11-N-(4- 

10 hydroxypheny1)-N,1,2-tritnethyl-1H-pyrrole-3-earboxamide 

Example 400: 512-([2-12-(Dimetbylamina)ethyllphenyl}acety1)-7-{[(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(1H)-yljearbony11-1,2,3,4-tetrahydroisoquinolin-6-yli-N-(4-

hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3-earboxamide 

Example 401:5-[2-({24(Dimethylamino)methyl]phenyl}acety1)-7-1[(3R)-3-methyl-3,4- 

15 dihydroisoquinolin-2(1H)-ylicarbony1}-1,2,3,4-tetrahydroisoquinolin-6-yll-N-(4-

hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earboxamide 

Example 402:5-[2-({243-(Dimethylamina)prop-1-yn-1-yllphenyl}aeety1)-7-{[(3R)-3- 

methyl-3,4-dihydroisoquinolin-2(1Hyyllearbony1}-1,2,3,4-tetrahydroisaquinolin-6-

y11-N-(4-hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earboxamide 
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Exam£!eJ597:5-(2-[(2-{[2-(Dimethylamino)ethyl](methyl)amino}phenyl)acetyl]-7-

{[(3j?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-

tetrahydroisoquinolin-6-yl)-Ar-(4-hydroxyphenyl)-J/V,l,2-trimethyM//-pyrrole-3-

carboxamide 

Examg]e398^5-(2-[(2-{[2-(Dimethylamino)ethylJamino}phenyl)acetyl]-7-{[(3/?)-3-

methyI-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

yI)-Ar-(4-hydroxyphenyI)-iV,l,2-trimethyI-lZ/-pyrroIe-3-carboxaniide 

Example 399:5-|2-f{2-12-(DimethvUimiiio)ethoxy]phenvMacetvD-7-j[(3/?)-3-methvl-

3,4-dihydroisoquinolin-2(lf/)-yljcarboityl}-l,2,3,4-tetrahydroisGqmnol!n-6-yIJ-iV-(4-

hydroxyphenyI)-/V,l,2-trimethyI-l//-pyrrole-3-carboxamide 

Example 4QO:5-r2-ff2-l2-(Dimethvlamino)ethvllphenyOacetvlV7-(K3fO-3-methyl-3.4-

dihydroisoquinolin-2(li/)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinoIm-6-yl]-iV-(4-

hydroxyphenyl)-/V,l,2-trimcthyl-l//-pyrroIc-3-carboxamide 

Example 401:5-l2-(,(2-KDiiiicthvlamino)mtfthvI|phcnvl)acctyl)-7-?l(3if)-3-niethvl-3.4-

dihydroisoquinolin-2(l/f)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl]-iV-(4-

hy d roxy phenyl)-^, 1,2-trimethy 1-1 W-pyrroIe-3-ca rboxam ide 

Examj>le402:5-[2-({2-[3-(Dimethylainiiio)prop-l-yn-l-yl]phenyl}acetyI)-7-{[(3/i)-3-

methyl-3?4-dihydroisoqiiinoIin-2(l/f)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

yl]-J/V-(4-hydroxyphenyl)-/V,l,2-trimethyl-l//-pyrrole-3-carboxamide 
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Example 403:2-(4-Methylpiperazin-l-yl)phenyl 6-{1,5-dimethy1-4- 

Imethyl(phenyl)earbamoy11-1H-pyrrol-2-y11-7-(1(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1H)-yllearbony1}-3,4-dihydrolsoquinoline-2(11/)-earboxylate 

Example 404:2-1[2-(Dhnethylamino)ethyl](methyl)amino)phenyl 6-{1,5-dimethy1-4- 

5 [methyl(phenypearbamoy1]-1H-pyrrol-2-y11-7-0(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1H)-ylIcarbonyli-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 405:2-{12-(Dimethylamino)ethyllamino}phenyl 6-(1,5-dimethy1-4- 

imethyl(phenyl)earbamoy111-1H-pyrrol-2-y11-7-{[(3R)-3-methyl-3,4-

dihydroisoquinolin-2(111)-yllearbony11-3,4-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 406:2-12-(Dimethylamino)ethoxylphenyl 6-11,5-dimethy1-4- 

[methyl(phenyl)earbamoyl]-1H-pyrrol-2-y1}-7-11(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1H)-yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 407:242-(Dimethylamino)ethyllphenyl 6-41,5-dimethy1-4- 

Imethyhphenyl)earbamoylj-1H-pyrrol-2-y1}-7-f R3R)-3-m ethyl-3,4- 

15 dihydroisoquinolin-2(1H)-yl]earbonyl}-3,4-dihydroisoquinoline-2(11/)-carboxylate 

Example 408:2-[(Dimethylamino)methyl]phenyl 6-11,5-dimethy1-4- 

Imethyhphenyl)earbamoyli-1H-pyrrol-2-y1}-7-{1(3R)-3-methyl-3,4-

dihydroisoquinolin-2(11-1)-yljearbonyl}-3,4-dihydroisoquinoline-2(11/)-earboxylate 
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Example 403:2-f4-MethvIpiperazin-l-vDphenvl 6-{l,S-dimethyl-4-

[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yI}-7-{[(3/?)-3-inethyL3,4-

dihydroisoquinoiin-2(l//)-ylJcarbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxyIate 

Exam£le404;2-{[2-(Dimethylamino)ethyl](inethyl)aniino}phenyl 6-{l,5-dimethyI-4-

[methyl(phenyI)carbamoyI]-l//-pyrrol-2-yl}-7-{[(3Jff)-3-methyI-3,4-

dihydroisoquinolin-2(ljfir)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 405:2-ff2-(DimethyIamino)ethvllaminolphenyl 6-{l,5-dimethyl-4-

[mcthyl(phcnyl)carbamoyl]-l//-pyirol-2-yI}-7-{[(3if)-3-methyI-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoIine-2(177)-carboxylate 

Example 406:2-[2-fDimethvlamino)ethoxvlphenvl 6-{l,5-dlmethyl-4-

|melhyI(phenyl)carbainoylJ-1 J/-pyrroI-2-yl}-7-{|(3/?)-3-methyl-3,4-

dihydroisoquinoHn-2(li?)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxyIate 

Example 4Q7:2-f2-(DimethvIamin<>)ethvllphenvl 6-{l,5-dimethyI-4-

[methyl(pheny!)ca rba inoyl] - 1/f-py rr ol-2 -yl}-7- {[(3if)-3-m ethyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}»3,4-dihydroisoqulnoline-2(l//)-carboxylate 

Example 408:2-f(Dimethvlamino)methvllphenvl 6-{l,5-dimethyl-4-

(methyl(phenyl)carbamoyl]-l/?~pyrrol"2-yl}-7-{t(3if)-3-methyl-3,4-

dihydroisoquinolin-2(l/f)-yl]carbonyl}-3,4-dihydroisoquinoline-2(lfl)-carboxylate 
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Example 409:2-13-(Dimethylamino)prop-1-yn-1-yljphenyl 6-{1,5-dimethy1-4- 

Emethyl(phenyl)carbamoy11-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1H)-yljearbooy1}-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 410:N,1,2-Trimethy1-5-(7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(11/)- 

5 ylicarbony1}-2-{12-(4-methylpiperazin-1-yl)phenyllacetyl}-1,2,3,4-

tetrahydroisoquinolin-6-y1)-N-phenyl-111-pyrrole-3-carboxamide 

Example 411:5-(2-1(2-(12-(Dimethylamino)ethyll(methyl)amino)phenyl)acety11-7- 

(1(3R)-3-methyl-3,4-dihydroisoquinolin-2(11-1)-y1]carbonyll-1,2,3,4-

tetrahydroisoquinolin-6-y1)-N,1,2-trimethyl-N-phenyl-1H-pyrrole-3-earboxamide 

10 Example 412: 5-(2-1(2-{12-(Dimethylamino)ethyli amino}phenyl)acety11-741(3R)-3- 

methy1-3,4-dihydroisoquinolin-2(115)-yllearbony1}-1,2,3,4-tetrahydroisoquinolin-6-

yl)-N,1,2-trimethyl-N-phenyl-1H-pyrrole-3-earboxamide 

Example 413:5-12-(12-12-(Dimethylamino)ethoxylphenyllacety1)-7-{[(3R)-3-methyl- 

3,4-dihydroisoquinolin-2(1H)-yllearbony1)-1,2,3,4-tetraltydroisoquinolin-6-y11-N,1,2- 

15 trimethyl-N-pheny1-1H-pyrrole-3-earboxamide 

Example 414:5-[2-({2-[2-(Dimethyllamino)ethyl]phenyl}acety1)-7-M3R)-3-methyl-3,4- 

dihydroisoquinolin-2(1H)-ylicarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y11-N,1,2-

trimethyl-N-phenyl-1H-pyrrole-3-earboxamide 
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Example 409:2-[3-(Dimethylamino)prop-l-yn-1 -yljphenyl 6-{1,5-dimethyI-4-

[methyl{phenyl)carbamoyl]-l//-pyrrol-2-yl}-7-{[(3i?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(li/)-carboxyIate 

Example 410:7V. 1,2 -T rimethy l-5-(7 - {[(3#)-3-methy 1-3,4- dihy dr oisoquinolin-2 (1H)-

yl] carbonyl}-2- {[2-(4-methylpiperazin-l -yl)phenyl] acetyl}-l ,2,3,4-

(etrahydroisoquinolm-6-yl)-/V-phenyl-l//-pyrrole-3-carboxamide 

Example 411:5-(2-[(2-{[2-(Dimethylamino)ethyl] (methyl)amino}phenyl)acetyl] -7-

{[(3U)-3-methyl-3,4-dihydroisoquinoiin-2(l/f)-yl]carbonyl}-l,2,3,4-

tetrahydroisoquinoHn-6-yI)-A?,l,2-trimethyl-A'-phenyI-l//-pyrroIe-3-carboxamide 

Example 412:5-f2-lf2-f[2-tDimethvlamino)ethvllamino)phenyl)acetvll-7-f[(3j?)-3-

methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

yl)-Ar,l,2 -trimethyl-A'-ph enyl-1/7-pyrrole-3 -carb oxamid e 

Exam£leJJ3i5-[2-({2-I2-(Dimethylamino)ethoxy]phenyl}acetyl)-7-{[(3/f)-3-methyl-

3,4-dihydroisoquinolin-2(I/Z)-yl]carhonyi}-l,2,3,4-tetrahydroisoquinolin-6-yI]-A/,1,2-

trimethyl-Ar-phenyl-l//-pyrroIe-3-carboxamide 

Exampie414iS-[2-({2-[2-(Dimethylamino)ethyIJphenyI}acetyI)-7-{[(3if)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yI] carbonyl}-!,2,3,4-tetrahydroisoquinolin-6-yl]-Ar,1,2-

trimethyl-Af-phenyl-l//-pyrrole-3-carboxamide 



WO 2015/011164 
	

PCT/EP2014/065764 

- 222 - 

Example 415:542-({2-1(Dimethylamino)methyljphenyl}acetyl)-7-0(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(1H)-ylicarbony1}-1,2,3,4-tetrahydroisoquinolin-6-y11-N,1,2-

trimethyl-N-phenyl-1H-pyrrole-3-earboxamide 

Example 416:5-f2-({243-(Dimethylamino)prop-1-yn-l-yllphenyllacety1)-7-{ [(3R)-3- 

5 methy1-3,4-dihydroisoquinolin-2(1H)-yllearbony1}-1,2,3,4-tetrahydroisoquinolin-6-

y11-N,1,2-trimethyl-N-phenyl-1H-pyrrole-3-carboxamide 

Example 417: 2-(4-Methylpiperazin-1-yl)phenyl 6-14-(dibutylearbamoy1)-1,5- 

dimethy1-1H-pyrrol-2-yli-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-

yllearbonyl}-3,4-dihydroisoquinoline-2(11/)-earboxylate 

10 Example 418:2-{[2-(Dimethylamino)ethyl](methyl)amino}phenyl 614- 

(dibutylearbamoy1)-1,5-dimethy1-1H-pyrrol-2-y11-7-{[(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1H)-yl]earbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 419:2-{12-(Ohnethylamino)ethyliamino}phenyl 6-[4-(dibutylearbamoyI)-1,5- 

dimethy1-1H-pyrrol-2-y1]-7-{ [(3R)-3-methy1-3,4-dihydroisoquinolin-2(1H)- 

15 yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 420:2[2-(Dimethylamino)ethoxylphenyl 6-[4-(dibutylearbamoy1)-1,5- 

dimethyl-1H-pyrrol-2-y1]-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(111)-

ylilearbony1)-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 415:5-[2-({2-[(Dimethvlamino1methvl]phenvI}aeetvD-7-([(3/M-3-methyl-3.4 

dihydroisoquinolin-2(l//)-yl]carbony]}-l,2,3,4-tetrahydroisoquinolm-6-yI]-N,l)2-

trimethyl-A'-phenyHJHr-pyrrole-3-carboxamide 

Example 416:5-[2-rf2-f3-fDimethvlamino')pron-l-vn-l-vl|phenvl)aeetvr)-7-f[(3/^-3-

methyI-3,4-dihydroisoqumolin-2(l//)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

yij-A',l,2-trimethyi-7V-phenyl-l//-pynolc-3-carboxamide 

Example 417:2-f4-MethvIpjperazin-l-yDphenvl 6-[4-(dibutylcarbamoyl)-l,5-

dimethyl-l/T-pyrrol-2-yl]-7-{[(3Jff)-3-methyl-3,4-dihydroisoquinolin-2(li/)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 418:2-U2-fDimethvlamino'>ethvllfmethvnamiiio)phenvl 6-[4-

(dibutylcarbamoyl)-l,5-dimethyl-l//-pyrrol-2-yl]-7-{[(3if)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(ljfir)-cai*boxylate 

Example 419:2-([2-fl)imethvlamino')ethvl)aminolphenvl 6-[4-(dibutylcarbamoyl)-l,5 

dimcthyl-127-pyrrol-2-ylJ-7-{[(37?)-3-methyl-3,4-dihydioi.soquinoliii-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l/?)-carboxylate 

Example 420:2- [2-( Dimethvlaminotethoxvl phenyl 6-[4-(dibutylcarbamoyl)-l,5-

dimethyI-l//-pyiTol-2-yl]-7-{[(3i?)-3-methyl-3,4-diliydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydioisoquinoline-2(l//)-earboxylate 
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Example 421:242-(Dimethylamino)ethyljphenyl 644-(dibutylearbamoy1)-1,5- 

dimethy1-1H-pyrrol-2-y111-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-

yllearbony1)-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 422:2-[(Dimethylamino)methyl]phenyl 6-14-(dibutylearbamoyI)-1,5- 

5 dimethy1-1H-pyrrol-2-y11-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-

yllearbonyll-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 423:2[3-(Dimethylamino)prop-1-yn-1-yllphenyl 6-14-(dibutylearbamoy1)- 

1,5-dimethy1-11-/-pyrrol-2-yli-7-{PR)-3-methyl-3,4-dihydroisoquinolin-2(1 H) - 

ylllearbonyl)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

i 0 Example 424:N,N-Dibuty1-1,2-dimethy1-5-(7-{1(3R)-3-methy1-3,4-dihydroisoquinolin- 

2(1H)-yllearbonyl}-2-([2-(4-methylpiperazin-1-y1)phenyl]acetyl}-1,2,3,4-

tetrahydroisoquinolin-6-y1)-1H-pyrrole-3-earboxamide 

Example 425:N,N-Dibuty1-5-(2-1(2-([2-(dimethylamino)ethyl](methyl)amin0) 

phenyl)aeety11-7-11(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yljearbony1}-1,2,3,4- 

15 tetrahydroisoquinolin-6-y1)-1,2-dimethy1-1H-pyrrole-3-earboxamide 

Example 426:/V,N-Dibuty1-5-(24(2-112-(dimethylamino)ethyllaminolphenyl)acety1]-7- 

{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1M-ylicarbonyl)-1,2,3,4-

tetrahydroisoquinolin-6-y1)-1,2-dimethyl-1H-pyrrole-3-earboxamide 
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Example 421:2-[2-(Dimethvlamino)ethyl]phenyl 6-[4-(dibutylcarbamoyl)-l,5-

diinethyl-l//-pyrroI-2-yl|-7-{[(3/f)-3-nicthyl-3,4-dihydi*oisoquinoIin-2(l//)-

yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 422:2-[(DimethvIamino)methyll phenyl 6- [4-(dibutyIcarbamoyI)-l ,5-

dimethyl-l/f-pyrroI-2-yl]-7-{[(3i?)-3-methyl-3,4-dihydroisoquinolin-2(ljF/)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 423:2-f3-(DimethvIamino)prop-l-vn-l-yl]phenyl 6-[4-(dibutylcarbamoyl)~ 

l,5-diinethyI-l//-pyrrol-2-yI|-7-{|(3/^)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 424:7V.Ar-Dibutvl-E2-dimethvl-5-(7-n(3i?)-3-methvl-3,4-dihvdroisoquinolin-

2(l//)-yl] carbonyl}-2- {[2-(4-methylpiperazin-l -y l)phenyl] acetyl} -1,2,3,4-

tetrahydroisoquinolin-6-yl)-l//-pyrrole-3-carboxamide 

Example 425:/V./V-I)ihutvl-5-(2-|(2-{[2-(dimcthvlaniino)ethyl|(methyl)amino| 

phciiyl)acetyi|-7-{|(3if)-3-methyl-3,4-dihydroisoqumolin-2(l//)-yl|carbonyI}-l,2,3,4-

tetrahydroisoquinoIin-6-yl)-l,2-dimethyl-li/-pyrrole-3-carboxamide 

Example 426:Ar,7V-Dibutvl-5-(2-K2-|[2-(dimethvlamino)ethyl|amino}phenyl)acetyll-7-

{[(3Jff)-3-methyl-3,4-dihydroisoquinolin-2(lJH)-yl]carbonyl}-l,2,3,4-

tetrahydroisoquinolin-6-yi)-l,2-dimethyl-LH-pyrroIe-3-carboxamide 
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Example 427: /V,N-Dibuty1-542-({2-[2-(dimethylamino)ethoxy]phenyllacety1)-7- 

{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]earbony1}-1,2,3,4-

tetrahydraisoquinolin-6-y1]-1,2-dimethy1-1H-pyrrole-3-earboxamide 

Example 428: N,N-llibuty1-5-[2-(f2-12-(dimethylamino)ethyliphenyl)acetyl)-7-11(3R)- 

5 3-methy1-3,4-dihydroismvinolin-2(114)-yllearbonyl)-1,2,3,4-tetrahydroisoquinolin-6-

y11-1,2-dimethyl-lH-pyrrole-3-carboxamide 

Example 429: N,N-Dibuty1-5-124(2-[(dimethylamino)methyl]phenyljacety1)-7-11(3R)- 

3-methyl-3,4-dihydroisoquinolin-2(1H)-yllearbonyll-1,2,3,4-tetrahydroisoquinolin-6-

y111-1,2-dimethy1-111-pyrrole-3-earboxamide 

10 Example 430: N,N-Dibuty1-5-12-({243-(dimethylamino)prop-1-yn-1-yllphenynacety11- 

7-11(3R)-3-methyl-3,4-dihydroisoquinolin-2(11/)-yljcarbony1}-1,2,3,4-

tetrahydroisoquinolin-6-34]-1,2-dimethyl-1H-pyrrole-3-carboxamide 

Example 431: 3-(4-Methylpiperazin-1-yl)phenyl 6441(4- 

hydroxyphenyl)(methyl)earbamoy1]-1,5-dimethy1-1H-pyrrol-2-y1)-7-{[(3R)-3-methyl- 

1 5 3,4-dihydroisoquinolin-2(1H)-yllearbany1)-3,4-dihydroisoquinoline-2(1H)-

earboxylate 

Example 432: 3-112-(Dimethylamino)ethylymethyl)amino}phenyl 6444(4- 

hydroxyphenyl)(methyl)earbamoy11-1,5-dimethyl-1H-pyrrol-2-01-7-0(3R)-3-methyl- 

3,4-dihydroisoquinolin-2(1H)-yljearbony1}-3,4-dihydroisoquinoline-2(1H)- 

20 earboxylate 
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Examjjle_427^ Ar,A'-Dibutyl-5-[2-({2~[2~(dimethylaniino)ethoxy]phenyI}acetyl)-7-

{[(3/f)-3-methyI-3,4-dihydroisoquinolin-2(ljfiO-yl]carbonyl}-l, 2,3,4-

tetrahydroisoqumolin-6-yl]-l,2-dimethyM//-pyirole-3-carboxamide 

Example 428: Ar.Ar-Dibutvi-5-f2-f{2-[2-fdimethvlamino)cthvIlphcnvllacetvIV7-(f(3j?V 

3-methyl-3,4-dihydroisoquinoIin-2(li/)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

yl]-l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 429: Ar,Ar-Dibutyl-5-[2-({2-[(dimethylamino)methyl]phenyl}acetyl)-7-{[(3/i)-

3-methyl-3,4-dihydroisoquinolin-2(l/f)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinoIin-6-

yl]-l,2-dimethyI-l//-pyrrole-3-carboxamide 

Example 430: A^TV-Dibutyl-S- [2- ({2- [3 - (dim ethylamin o)pr op -1 -y n-1 -y 1] phenyl} acetyl)-

7-{[(3Jff)-3-methyl-3,4-dihydroisoquinolin-2(ljff)-yl]carbonyl}-l,2,3,4-

tetrahy d roisoquin olin-6-yl] -1,2-d im ethyl- 1/7-py rrole-3-ca r boxam id e 

Example 431: 3-(4-Mcthylpiperazin-l-yl)phenyl 6-{4-[(4-

hydroxyphenyl)(methyl)carbamoyI]-l,5-dimethyl-l/if-pyrrol-2-yl}-7-{[(3i?)-3-methyl-

3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-

carboxylate 

Example 432: 3-{[2-(Dimethylamino)ethyl](methyl)amino}phenyl 6-{4-[(4-

liydroxyphenyl)(methyl)carbamoyI]-l,5-dimethyl-l//-pyrrol-2-yl}-7-{[(3i?)-3-methyl-

3,4-dihydroisoquinolin-2(lfl)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-

carboxylate 
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Example 433: 3-(12-(Dimethylamino)ethyliaminolphenyl 6-04(4- 

hydroxyphenyl)(methypearbamoy11-1,5-dimethyl-1H-pyrrol-2-y1)-7-{[(3R)-3-methyl- 

3,4-dihydroisoquinolin-2(1H)-yllearbonyl}-3,4-dihydroisoquinoline-2(111)-

earboxylate 

5 Example 434: 3-[2-(Dimethylamino)ethoxy]phenyl 6-14-1(4- 

hydroxyphenyl)(methyPearbamoy11-1,5-dimethy1-11/-pyrrol-2-y1}-7-[(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydroisoquinoline-2-

earboxylate 

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

10 with product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step B 

with 3-[2-(dimethylamino)ethoxy]phenol. 

LC/MS (C45H49N506) 754 [M-Hr; RT 2.24 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C451-149N506 

15 [M+2H]2+  calculated: 378.6914 

[M+21-1]2+  measured: 378.6918 

Example 435: 3[2-(Dimethylamino)ethyljphenyl 644-[(4-hydroxyphenyl)(methyl) 

earbamoy1]-1,5-dimethyl-IH-pyrrol-2-y11-741(3R)-3-methyl-3,4-dihydroisoquinolin- 

2(1H)-yl]earbonyl}-3,4-dihydroisoquinoline-2(111)-earboxylate 

20 Example 436: 3-1(Dimethylamino)methyllphenyl 6-{4-[(4-hydroxyphenyl) 

(methyl)earbamoy11-1,5-dimethyl-11/-pyrrol-2-y1}-7-{1(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1H)-yllcarbony11-3,4-dihydroisoquinoline-2(111)-earboxylate 
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Example 433: 3-{[2-(Dimethylamino)ethyl]amino}phenyl 6-{4-[(4-

hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-li/-pyrrol-2-yl}-7-{[(3/?)-3-methyl-

3,4-dihydroisoquinolin-2(ljff)-yl]carbonyl}-3,4-dihydroisoquinoline-2(LH)-

carboxylate 

Example 434: 3-[2-(Dimethylamino)ethoxy]phenyl 6-{4-[(4-

hydroxyphenyI)(methyl)carbamoyl]-1,5-dimethyl-l//-pyrrol-2-yl}-7-[(3/?)-3-methyl-

l,2,3>4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-

carboxylate 

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

with product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step B 

with 3 - [2-(dimethylamino)ethoxy]phenol. 

LC/MS (C45H49N506) 754 [M-H]"; RT 2.24 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C45H49N5O6 

[M+2H]2+ calculated: 378.6914 

[M+2H]2+measured: 378.6918 

Example 435: 3-[2-(Dimethylamino)ethyl]pheny 16-{4-[(4-hydroxyphenyl)(methyl) 

carbamoyl]-l,5-dimethyl-l//-pyrrol-2-yl}-7-{[(3i?)-3-methyl-3,4-dihydroisoquinolin-

2(lJflr)-yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 436: 3-[(Dimethylamino)methyl]phenyl 6-{4-[(4-hydroxyphenyl) 

(methyl)carbamoyl]-l,5-diinethyl-ljF/-pyrrol-2-yl}-7-{[(3if)-3-methyl-3,4-

dihydroisoquinolin^LffJ-yllcarbonylJ-S^-dihydroisoquinoline-Ztl/^-carboxylate 
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Example 437:3-13-(Dimethylamino)prop-1-yn-1-yliphenyl 6444(4- 

hydroxyphenyl)(methyl)earbamoy1]-1,5-dimethy1-11/-pyrrol-2-y1)-7-11(3R)-3-methyl-

3,4-dihydroisoquinolin-2(1H)-yl]carbonyl)-3,4-dihydroisoquinoline-2(1H)-

earboxylate 

5 Example 438:N-(4-Hydroxypheny1)-N,1,2-trimethyl-5-(7-{f(3R)-3-metliy1-3,4- 

dihydroisoquinolin-2(1H)-ylicarbony1}-2-{[3-(4-methylpiperazin-l-y1)phenyl]acetyl}-

1,2,3,4-tetrahydroisoquinolin-6-y1)-1H-pyrrale-3-earboxamide 

Example 439:5-(2-1(3-1p-(Dimethylamino)ethyli(methyl)aminolphenyl)acety11-7- 

(1(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yljearbonyl}-1,2,3,4- 

10 tetrahydroisoquinolin-6-y1)-N-(4-hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3-

carboxamide 

Example 440:5-(2-[(3-1[2-(Dimethylamina)ethyl]amino}phenyl)acely1]-7-(1(3R)-3- 

methyl-3,4-dihydroisoquinolin-2(111)-ylicarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-

y1)-N-(4-hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earbaxamide 

15 Example 441:5-[2-({342-(llimethylamino)ethoxylphenyl}acety1)-7-(1(3R)-3-methyl- 

3,4-dihydroisoquinolin-2(1H)-yljearbony1}-1,2,3,4-tetrahydroisoquinolin-6-y11-N-(4-

hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3-carboxamide 

Example 442:5-I2-({3-[2-(Dimethylamino)ethyl]phenyl}acetyly7-ff(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(1H)-yljearbony1}-1,2,3,4-tetrahydroisoquinolin-6-ylj-N-(4- 

20 hydroxypheny1)-N,1,2-trimethy1-1H-pyrrale-3-earbaxamide 

WO 2015/011164 PCT/EP2014/065764 

- 226 -

Example 437:3-[3-(Dimethvlammo)prop-l-vn-l-vl]phenvl 6-{4-[(4-

hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-li/-pyrrol-2-yI}-7-{[(3.Z?)-3-niethyl-

3,4-dihydroisoquinolin-2(l//)-yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)-

carboxylate 

Example 438:AL(4-HvdroxvphenvlVAr.1.2-trimethvl-5-f7-ff(3J?V3-methvl-3.4-

dihydroisoquinolin-2(lJy)-ylJcarbonyI}-2~{[3-(4-methylpiperazin-l-yl)phenyl]acetyl}-

l^S^-tetrahydroisoquinolin-e-yl^l/f-pyrrole-S-carboxamide 

Example 439:5-(2-[(3- {[2-(Dimethylamino)ethyl] (methyl)amino}phenyl)acetyl] -7-

{[(3J?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-

tetrahydroisoquinolin-6-yI)-A'-(4-hydroxyphenyi)-jV,l,2-trimethyI-l/7-pyrrole-3-

carboxamide 

Example440:5-(2-[(3-{[2-(Dimethylamino)ethyl]amino}phenyl)acetyl]-7-{[(3/f)-3-

methyl-3,4-dihydroisoquinolin-2(lJff)-ylJcarbonyl}-l,2,3,4-tetrahydroisoquinolm-6-

yl)-AL(4-hydroxyphenyl)-Ar,l,2-trimethyl-li/-pyrrole-3-carboxamide 

Examjy»le441:5-[2-({3-[2-(Dimcthylamino)ethoxy]phenyl}acetyl)-7-{[(3i(f)-3-methyl-

3,4-dihydroisoquinoIin-2(li/)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl]-A'-(4-

hy d roxy ph eny l)-iV, 1,2-trimethy l-l//-py r role-3 -carboxamide 

Example 442:5-12-f {3-[2-(Dimethvlaminotethvllphenvl}acetvD-7-(K3jgV3-methvl-3.4-

dihydrojsoquinolin-2(l/7)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinoIin-6-yl]-A'-(4-

hydroxyphenyl)-Ar,l,2-trimethyl-l//-pyrrole-3-earboxamidc 
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Example 443:542-({3-[(Dimethylamino)methyl]phenyl}acetyl)-7-{[(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(1H)-yllcarbony1}-1,2,3,4-tetrahydroisoquinolin-6-y1]-N-(4-

hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earboxamide 

Example 444:5-12-({3-13-(Dimethylamino)prop-1-yn-1-yllphenyllacety1)-7-(1(3R)-3- 

5 methy1-3,4-dihydroisoquinolin-2(1H)-yl]earbony1}-1,2,3,4-tetrahydroisoquinolin-6-

yll-N-(4-hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3-earboxamide 

Example 445:3-(4-Methylpiperazin-1-yl)phenyl 6-(1,5-dimethy1-4-Imethyl(phenyl) 

earbamoy111-1H-pyrrol-2-y1}-7-{1(3R)-3-methyl-3,4-dihydroisoquinolin-2(11/)-

ylicarbonyl}-3,4-dihydroisoquinoline-2(111)-earboxylate 

10 Example 446:3-112-(Dimethylamino)ethyll(methyl)amino}phenyl 6-{1,5-dimethy1-4- 

[methyl(phenyl)earbamoy1]-1H-pyrrol-2-y11-7-[(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydrolsoquinoline-2-earboxylate 

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 3-{ [2- 

(dimethylamino)ethyl](methyDanainolphenol. 

15 LC/MS (C46H52N604) no ionisation; RT 2.44 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C46H521\1604 

[M+21-1]2+  calculated: 377.2098 

[M+21-1]2+  measured: 377.2100 
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Example 443:5- [2-( 13- [(Dimethvlanuno)methyll phenyl] acetvO-7-1 f (3j?)-3-methyl-3,4-

dihydroisoquinolin-2(LH')-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl]-Ar-(4-

liydroxyphenyl)-/V,l,2-trimcthyl-.lff-pyrro!e-3-carboxamidc 

Example 444:542-f(3-f3-(Dimethvlamino)prop-l-vn-l-yl|phenvl}acetvl)-7-f f(3i?>-3-

methyl-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

yl]-/V-(4-hydroxyphenyl)-Ar,l,2-trimethyl-li/-pyrrole-3-carboxamide 

Example 445:3-(4-Methvlpiperazin-l-vl)phenyl 6- {1,5-dim ethy 1-4- [methyl(pheny 1) 

carbamoyl]-l/J-pyrrol-2-yl}-7-{|(37i)-3-methyl-3,4~dihydroisoquinolin-2(l//)-

ylJcarbonyl}-3,4-dihydroisoquinoline-2(l//)"car^oxyIate 

Example 446:3-(f2-tDimethvlaminokthvlltmethyltamino}phenvl 6-{X,5-dimethyI-4-

[ methy l(ph enyl)carb am oyl]-l/i-pyrrol-2-yl} -7- [ (3/i)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 3-{[2-

(dimethylamino) ethyl] (methy l)ami no} phenol. 

LC/MS (C46H52N604) no ionisation; RT 2.44 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C46H52N<;04 

[M+2H]2+ calculated: 377.2098 

[M-S-2H]2+ measured: 377.2100 
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Example 447:3-{12-(Dimethylamino)ethyllamino}phenyl 6-11,5-dimethy1-4- 

Imethyl(phenyl)earbamoy11-1H-pyrrol-2-y1}-7-f[(3R)-3-methyl-3,4-

dihydroisoquinolin-2(111)-y1iearbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 448:3[2-(Dimethylamino)ethoxyiphenyl 6-{1,5-dimethy1-4- 

5 Imethyl(phenyl)carbamoy11-1H-pyrrol-2-y1}-7-1(3R)-3-methyl-1,2,3,41-

tetrahydroisoquinoline-2-earbonylj-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 3-[2- 

(dimethylamino)ethoxy]phenol. 

LC/MS (C45H49N505) 740 [MA-]'; RT 1.20 (Method B) 

to High-resolution mass (ESI+): 

Empirical formula: G45T-149N505 

[M+21-1]2+  calculated: 370.6940 

[M+2I-1]2+  measured: 370.6954 

Example 449:3-[2-(Dimethylamino)ethyl]phenyl 6-{1,5-dimethy1-4- 

15 Imethyl(phenyl)earbamoy11-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1H)-ylicarbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 450:3-[(Dimethylamino)methyl]phenyl 6-(1,5-dimethy1-4- 

Imethyl(phenypearhamoy11-1H-pyrrol-2-y1}-7-{1(3R)-3-methyl-3,41-

dihydroisoquinolin-2(111)-yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Exany>|e447;3-{[2-(Dimethylamino)ethyljamino}phenyI 6-{l,5-dimethyI-4-

[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yl) -7- {[(3/?)-3-mcthyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 448:342-(Dimethvlaminotethoxvlphenvl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-lJff-pyrroI-2-yl}-7-[(3jR)-3-methyI-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3)4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 3-[2-

(di methylami no)ethoxy]phenol. 

LC/MS (C45H49N5O5) 740 [M+Hf; RT 1.20 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C45H49N5O5 

[M+2H]2+ calculated: 370.6940 

[M+2H]2+ measured: 370.6954 

Example 449:3-f2-fDimethvlamino1cthvllphcnvl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yI}-7-{[(3/f)-3-methyI-3,4-

dihydroisoquinolin-2(17/)-yl]carbonyl}-3,4-dihydroisoqiiinoline-2(lJfir)-carboxylate 

Example 450:3-ftDimethvlamino')methvllphenyl 6-{l,5-dimethyl-4-

[methyI(phenyl)carbamoyl]-li/-pyrrol-2-yl}-7-{[(3i?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 
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Example 451:3[3-(Dimethylamino)prop-1-yn-l-yllphenyl 6-(1,5-dimethy1-4- 

Imethyl(phenyl)earbamoyll-11/-pyrrol-2.-y11-741(3R)-3-methyl-3,4-

dillydroisoquinolin-2(1H)-yllearbony11-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 452:N,1,2-Trimethy1-5-(7-1[(3R)-3-methyl-3,4-dihydroisoquinolin-2(11/)- 

5 yl]earbony1)-2-1[3-(4-methylpiperazin-1-yl)phenyl]acetyl)-1,2,3,4-

tetrahydroisoquinolin-6-y1)-N-pheny1-1H-pyrrole-3-carboxamide 

Example 453:5-(2-[(3-1[2-(Dimethylamino)ethyl](methyl)amino}phenyl)acety1]-7- 

{1(3R)-3-methyl-3,4-dihydroisoquinolin-2(11-1)-yl]earbony1}-1,2,3,4-

tetrahydroisoquinolin-6-y1)-N,1,2-trimethyl-N-phenyl-1H-pyrrole-3-earboxamide 

10 Example 454:5-(2-1(34[2-(Dimethylamina)ethyl]amino)phenyl)acety11-7-(1(3R)-3- 

methyl-3,4-dihydroisoquinolin-2(1H)-yl]earbony1}-1,2,3,4-tetrahydroisoquinolin-6-

y1)-N,1,2-trimethyl-N-pheny1-1H-pyrrole-3-carboxamide 

Example 455: 5424(312-(Dimethylamino)ethoxylphenyllacety1)-71[(3R)-3-methyl- 

3,4-dihydroisoquinolin-2(111)-yl]earbony1}-1,2,3,4-tetrahydroisoquinolin-6-y11-N,1,2- 

15 trimethyl-N-phenyl-111-pyrrale-3-earboxamide 

Example 456:512-(13-[2-(Dimethylamino)ethyl]phenyl)acety1)-7-{1(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(111)-ylicarbonyl}-1,2,3,4-tetrallydroisoquinolin-6-y11-N,1,2-

trimethyl-N-pheny1-1H-pyrrole-3-earboxamide 
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Example 451:3-[3-fDimethvlamino')prop-l-vn-l-vllphenvl 6-{l,5-dimethyl-4-

]methyl(phenyl)carbamoyl]-l.ff-pyrrol-2-yl}-7-{[(3jff)-3-methyl-3,4-

dihydroisoquinolin^li^-ylJcarbony^-S^-dihydroisoquinoline^l/O-carboxylate 

Example 452: AM .2-T rimethvl-5- (7-1 f (3i?V3-methvl-3,4-d ihydrois o q u inolin-2 (1 f/V 

yl]carbonyl}-2-{[3-(4-methylpiperazin-l-yl)phenyl]acetyl}-l,2,3,4-

tetrahydroisoquinolin-6-yl)-A/-phenyl-li/-pyrrole-3-carboxamide 

Example 453:5-(2-[(3-H2-(DimethvlaminotethvlUmethyr)amino)phenvl)acetvll-7-

{[(3/?)-3-methyl-3,4-dihydroisoquinolin-2(l/f)-yl]carbonyl}-l,2,3,4-

tetrahydroisoqHinolin-6-yl)-Ar,l,2-trimethyl-7V-phenyl-l//-pyrrole-3-carboxamide 

Example 454:5-(2 - [(3 - {[2-(Dimethy lamin o) ethyl] amino} pheny l)a cety 1] -7- {[(3/f )-3 -

methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6~ 

yl)-A7,l,2-trimethyl-Ar-phenyl-l//-pyrrole-3-carboxamide 

Example 455:5-12-t(3-[2-(Dimethvlamino1ethoxv]phenvl}aeetyD-7-{[f3-KV3-methyl-

3,4-dihydroisoquinolin-2(l//)-yl|carbony!}-l,293,4-tctrahydroisoquinolin-6-yl]~Ar,l»2-

trimcthyl-A'-phenyl-l//-pyiTole-3-carboxamide 

Example 456:5-[2-(f3-[2-(Dimethylamino')ethvllphenvl)acetyl)-7-{[(3jD-3-methyl-3,4-

dihydroisoquin()liii-2(17/)-yI|carbonyl}-l,2,3,4-tetrahydrois()qiiinoIiii-6-yl]-Ar,l,2-

trimethyI-7V-phenyl-l//-pyrrole-3-carboxamide 
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Example 457:5-12-({3-1(Dimethylamino)methyljphenyllacetyl)-7-(1(3R)-3-methyl-3,4- 

dihydroisoquinalin-2(11,)-ylicarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yll-N,1,2-

trimethyl-N-pheny1-1H-pyrrole-3-earboxamide 

Example 458: 5-12-({3-p-(Dimethylamino)prop-1-yn-1-yliphenyl}acety1)-7-{[(3R)-3- 

5 methy1-3,4-dihydroisoquinalin-2(11/)-yllearbony1}-1,2,3,4-tetrahydroisoquinolin-6-

y1]-N,1,2--trimethyl-N-phenyl-1H-pyrrole-3-earboxamide 

Example 459:3-(4-Methylpiperazin-1-yl)phenyl 644-(dibutylearbamoy1)-1,5- 

dimethyl-1H-pyrrol-2-y1]-74[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-

yllearbony1)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 460:3-112-(Dimethylamino)ethyllimethyl)amino}phenyl 6-14- 

(dibutylcarbamoy1)-1,5-dimethyl-1H-pyrrol-2-y11-7-{1(3R)-3-methyl-3,4-

dihydroisoquinolin-2(111)-yllearbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 461:3-112-(llimethylamino)ethyllamino)phenyl 644-(dibutylearbamay1)-1,5- 

dimethyl-1H-pyrrol-2-31]-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)- 

15 yllearbony1}-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 462:3[2-(Dimethylamino)ethoxy}phenyl 6-[4-(dibutylearbamoy1)-1,5- 

dimethyl-1H-pyrrol-2-y1]-7-{[(3R)-3-methy1-3,4-dihydroisoquinolin-2(1H)-

yllearbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

WO 2015/011164 PCT/EP2014/065764 

-230-

Example 457:542-( {3- [(Dimethylamino)methyl] phenyl} acetyl)-?- {{(3i?)-3-methy 1-3,4 

dihydroisoquinolin-2(lfl)-yl]carb0nyl}-l,2,3,4-tetrahydroisoquinolin-6-yl]-jV,l,2-

trimethyWV-phenyl-lff-pyrrole-3-carboxamide 

Exani|)]e458i5-[2-({3-[3-(Dimethylamino)prop-l-yn-l-yl]phenyl}acetyl)-7-{[(3Jff)-3-

methyl-3,4-dihydroisoquinolin-2(l/7)-ylIcarbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

yl]-A',1,2-tnmethyI-Ar-phcnyl-l//-pyirolc-3-carboxamidc 

Example 459:3-(4-Methylpiperazin-l-vDphenvl 6-[4-(dibutylcarbamoyI)-l,5-

dimethyl-l/7-pyrroI-2-yl]-7-{[(3if)-3-methyI-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(lf/)-carboxylate 

Example 460:3-H2-fDimethvlamino>ethyHfmethvl>amino)phenvl 6-[4-

(dibutyIcaibamoyl)-l,5-dimethyl-l//-pyrrol-2-yl]-7-{[(3/f)-3-methyI-3,4-

dihydroisoqumolin-2(l£J)-yl]carbonyI}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 461:3- ([2-(Dimethvlammo)ethvIl amino) phenyl 6-[4-(dibutylcarbamoyl)-l,5 

dimethyI-l//-pyrrol-2-yI]-7-{[(3JR)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yI]carbonyl}-3,4-dihydroisoquinoIine-2(l/7)-carboxyIate 

Example 462:3-12-fDimethvIaminokthoxvlphenyl 6-[4-(dibutylcarbamoyl)-l,5-

dimethyl-l//-pyrrol-2-yI]-7-{[(3i?)-3-methyl-3,4-dihydroisoquinolin-2(lZ0-

yl]carbonyl}-3,4-dihydroisoquinoIine-2(l/})-carboxyIate 



WO 2015/011164 	 PCT/EP2014/065764 

- 231 - 

Example 463:3[2-(Dimethylamino)ethyl]phenyl 644-(dibutylearbamoy1)-1,5- 

dimethyl4H-pyrrol-2-y1]-7-{1(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-

ylicarbonyll-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 464:3-1(Dimethylamino)methyliphenyl 6-14-(dibutylearbamoy1)-1,5- 

5 dimethy1-1H-pyrrol-2-y11-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-

ylicarbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 465:3-[3-(Dimethylamino)pron-1-yn-1-yl]phenyl 644-(dibutylearbamoy1)- 

1,5-dimethy1-1H-pyrrol-2-y11-741(3R)-3-niethyl-3,4-dihydroisoquinolin-2(1H)-

yllearbony1}-3,4-dihydroisoquinoline-2(111)-earboxylate 

10 Example 466:/V,N-Dibuty1-1,2-dimethy1-5-(7-{[(3R)-3-methyl-3,4-dihydroisoquinolin- 

2(1H)-ylicarbony1)-2-(13-(4-methylpiperazin-l-yDphenyllacetyl}-1,2,3,4-

tetrahydroisoquinolin-6-y1)-1H-pyrrole-3-earboxamide 

Example 467:N,N-Dibuty1-5-(2-[(3-1[2-(dimethylamino)ethyl](methyl)aminol 

phenypacety111-7-{[(3R)-3-methy1-3,4-dihydroisoquinolin-2(1H)-yllearbonyl}-1,2,3,4- 

15 tetrahydroisoquinolin-6-y1)-1,2-dimethyl-1H-pyrrole-3-earboxamide 

Example 468:/s4N-Dibuty1-5-(2-[(3-{[2-(dimethylamina)ethyl]amino)phenyl)acety11-7- 

t[(3R)-3-inethyl-3,4-dihydroisoquinolin-2(11/)-yl]earbonyl}-1,2,3,4-

tetrahydroisoquinolin-6-y1)-1,2-dimethyl-1H-pyrrole-3-earboxamide 
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Examjgle463:3-[2-(Dimethylamino)ethyl] phenyl 6-[4-(dibutylcarbamoyl)-l,5-

d imethyl- l//-py rrol-2-y 1] -7- {[(37?)-3-m ethyl-3,4-dihy droisoqu inolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(li/)-carboxylate 

Example 464:3-HDimethvlammo)methvllphenyl 6-[4-(dibutylcarbamoyl)-l,5-

dimethyl-l//-pyrroI-2-yl]-7-{[(3/?)-3-rnethyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(li?)-carboxylate 

Example 465:3-[3-(Dimethvlamino)prop-l-yn-l-vllphenyl 6-[4-(dibutylcarbamoyl)-

l,5-dimethyl-l/f-pyrrol-2-yl]-7-{{(3if)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 466:Af,Af-Dibut\i-l,2-dimethvl-5-(7-{[(3/?)-3-methyl-3,4-dihydroisoc|uinolin-

2(li/)-yl]carbonyl}-2-{[3-(4-methylpiperazin-l-yl)phenyl]acetyl}-l,2,3,4-

tetrahydroisoquinolin-6-yl)-l//-pyrrole-3-carboxamide 

Example 467:Ar.Ar-Dibutyl-5-t2-[t3-f[2-fdimethyIamino)ethyll(methyl)amino} 

phenyl)acetyl]-7-{[(3if)-3-methyl-3,4-dihydroisoquinolin-2(l/0-yl]carbonyl}-l,2,3,4-

tetra hy droisoquinolin-6-y I)-l ,2-d imethyl- lff-py rrole-3-c arboxamide 

Example 468:Ar.Ar-Dibutvl-5-f2-lf3-ft2-('dimethvlamino)ethvllamino)phenvl)acetyl|-7-

{[(3/?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-

tetrahydroisoquinolin-6-yl)-l,2-dimethyl-l//-pyrrole-3-carboxamide 
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Example 469:N,N-Dibuty1-5-12-({3-[2-(dimethylamino)ethoxy]phenylIacety1)-7- 

{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yllearbonyll-1,2,3,4-

tetrahydroisoquinolin-6-y11-1,2-dimethyl-1H-pyrrole-3-earboxamide 

Example 470:N,N-Dibuty1-512-(f3-[2-(dimethylamino)ethyl]phenyllacety1)-7-{[(3R)- 

5 3-methy1-3,4-dihydroisoquinolin-2(11/)-yllearbonyll-1,2,3,4-tetrahydroisoquinolin-6-

y11-1,2-dimethyl-1H-pyrrole-3-earboxamide 

Example 471:N,N-Dibuty1-5-[2-({3-[(dhnethylamino)methyl]phenyl}acety1)-7-1[(3R)- 

3-methyl-3,4-dihydroisoquinolin-2(11-1)-ylicarbonyl)-1,2,3,4-tetrahydroisoquinolin-6-

yl]-1,2-dimethyl4H-pyrrole-3-earboxaraide 

10 Example 472:/V,N-Dibuty1-5-12-({343-(dimethylamino)prop-1-yn-1-yl]phenyl)acety1)- 

7-{1(3R)-3-methyl-3,4-dihydroisoquinolin-2(11/)-yl]carbony1}-1,2,3,4-

tetrahydroisoquinolin-6-y11-1,2-dimethy1-11/-pyrrole-3-earboxamide 

Example 473:4-(4-Methylpiperazin-1-yl)phenyl 6444(4- 

hydroxyphenyl)(methyl)carbamoy1]-1,5-dimethyl-1H-pyrrol-2-y1}-7-{ [(3R)-3-methyl- 

15 3,4-dihydroisoquinolin-2(1H)-yllearbony1)-3,4-dihydroisoquinoline-2(11/)-

earboxylate 

Example 474:4-{12-(Dimethylamino)ethylj(methyl)aminolphenyl 6444(4- 

hydroxyphenyl)(methyl)carbamoy11-1,5-dimethy1-1H-pyrrol-2-y1)-7-1(3R)-3-metbyl-

1,2,3,4-tetrahydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinoline-2- 

20 earboxylate 
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Example 469:Ar.Ar-DibutvI-5-[2-(l3-f2-fdimethvlaminokthoxvlnhcnvllacctvD-7-

{[(3jf?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yI]carbonyl}-l, 2,3,4-

tetrahydroisoquinolin-6-yl]-l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 470:Ar,7V-Dibutyl-5-[2-ff3-f2-(dimcthvlamino')ethvllphenvllacetvl)-7-(lGJ?'>-

3-methyl-3,4-dihydroisoquinoIin-2(l//)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

yI]-l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 471:/VjY-Dibutvl-5-[2-( {3- [(dim ethylamino)methyl] phenyl} acetyl)-7- {[(3/f )-

3-mefhyl-3,4-dihydroisoquinoHn-2(l/7)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

yl]-l,2-dimethyl-li/-pyrrole-3-carboxamide 

Example 472:Ar.Ar-Dibutvl-5-f2-fl3-f3-fdimethvlamino'>prop-l-vn-l-yl]phenyl} acety 1)-

7-{[(3J?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l, 2,3,4-

tetrahydroisoquinolin-6-yl]-l,2-dimethyI-l//-pyrrole-3-carboxamide 

Example 473:4-(f4-Methvlpiperazin-l-vDphenvl 6-{4-[(4-

hydr(»\yplicnyl)(mcthyl)carbamoyl|-l,5-dimethyI-l//-pyrrol-2-yl}-7-{[(3/f)-3-nicthyl-

3,4-dihydroisoquinolin-2(lfl)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-

carboxylatc 

Example 474:4-{|2-(Dime(hvlamino>ethvl]fmcthvl)amino)phenvl 6-{4-[(4-

hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l//-pyiTol-2-yl}-7-[(3/?)-3-methyl-

l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-

carboxylate 
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The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step 

B with 4-{[2-(dimethylamino)ethyl](methyl)amino)phenol. 

LC/MS (C46H52N605) 767 [M-1-1]-; RT 2.26 (Method A) 

5 Example 475:4-112-(Dimethylamino)ethyljamino}pbenyl 6-14-[(4- 

hydroxyphenyl)(methyl)carbamoy11-1,5-dimethy1-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl- 

3,4-dihydroisoquinolin-2(11/)-yllearbony1}-3,4-dihydroisoquinoline-2(1H)-

carboxylate 

Example 476:4-[2-(Dimethylamino)ethoxy]phenyl 6-{4-[(4- 

10 hydroxyphenyl)(methyl)carbamoyll-1,5-dimethyl-1H-pyrrol-2-3711-7-[(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrabydroisoquinoline-2-

carboxylate 

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step 

15 B with 4-[2-(dimethylamino)ethoxy]phenol. 

LC/MS (C45H49N506) 754 [M-1-1]-; RT 2.21 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C451149N506 

[M+21-1]2+  calculated: 378.6914 

20 [M+21-1}2+  measured: 378.6926 

Example 477:442-(DimetItylamino)ethyliphenyl 6-14-1(4- 

hydroxyphenyl)(methyl)earbamoy1]-1,5-dimethy1-1H-pyrrol-2-y1}-7-{[(3R)-3-metItyl- 

3,4-dihydroisoquinolin-2(1H)-ylicarbony1}-3,4-dihydroisoquinoline-2(1H)-

earboxylate 
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The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step 

B with 4-{[2-(dimethylamino)ethyl](methyl)amino}phenol. 

LC/MS (C46H52N<A) 767 [M-H]"; RT 2.26 (Method A) 

Example 475:4-n2-fl>imethvlaminokthvllaminolphenvl 6-{4-[(4-

hydroxyphenyl)(inethyl)carbamoyl]-l,5-dimethyI-lf/-pyrrol-2-yl}-7-{[(3J?)-3-methyl-

3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l/7)-

carboxylate 

Example 476:4-[2-(Dimethy lam in o)ethoxy ] phenyl 6- {4- [(4-

hydroxyphenyl)(methyI)carbamoy!]-l,5-dimethyl-li/-pyrrol-2-yl}-7-[(3./f)-3-methyl-

l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3>4-tetrahydroisoquinoline-2-

carboxylate 

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step 

B with 4-[2-(dimethylamino)ethoxy]phenol. 

LC/MS (C45H49N5O6) 754 [M-H]"; RT 2.21 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C45II49N5O6 

[M+2H]2h calculated: 378.6914 

[M+2H]2+ measured: 378.6926 

Example 477:4-[2-(Dimethy la mino)ethy 1J ph eny 1 6- {4- [(4-

hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l//-pyrrol-2-yl}-7-{[(3/?)-3-methyl-

3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l/7)-

carboxylate 
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Example 478: 4-1(Dimethylamino)methyllphenyl 6-14-[(4- 

hydroxyphenyl)(methyl)carbamoy11-1,5-dimethy1-1H-pyrrol-2-y1}-7-11(3R)-3-methyl-

3,4-dihydroisoquinolin-2(1H)-yllcarbonyl}-3,4-dihydroisoquinoline-2(1H)-

carboxylate 

5 Example 479:4-13-(Dimethylamino)prop-1-yn-1-yllphenyl 6-14-[(4- 

hydroxyphenyl)(methyl)carbamoy11-1,5-dimetbyl-W-pyrrol-2-y1}-7-{[(3R)-3-methyl-

3,4-dihydroisoquinolin-2(1H)-yl]carbony1}-3,4-dihydroisoquinoline-2(1H)-

carboxylate 

Example 480:N-(4-Hydroxypheny1)-N,1,2-trimethyl-5-(7-{[(3R)-3-methyl-3,4- 

10 dihydroisoquinolin-2(1H)-ylIcarbony11-2-1[4-(4-methylpiperazin-l-yl)phenyl]acety1}-

1,2,3,4-tetrahydroisoquinolin-6-y1)-1H-pyrrole-3-carboxamide 

Example 481:5-(2-1(4-{[2-(Dimethylamino)ethyl](methyl)aminolphenyl)acety1]-7- 

11(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yllcarbony1}-1,2,3,4-

tetrahydroisoquinolin-6-y1)-N-(4-hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3- 

1 5 carboxamide 

Example 482:5-(2-1(4-{[2-(Dimethylamino)ethyl]aminolphenyl)acety11-7-{[(3R)-3- 

methiy1-3,4-dihydroisoquinolin-2(1H)-yl]carbony1}-1,2,3,4-tetrahydroisoquinolin-6-

y1)-N-(4-hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3-carboxamide 
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Example 478:4-[(Dimethylamino)methyl]phenyl 6-{4-[(4-

hydroxyphenyl)(methyI)carbamoyl]-l,5-diniethyl-l^T-pyrrol-2-yI}-7-{[(3if)-3-methyl-

3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-

carboxylate 

Example 479:4-I3-(Dimethvlamino')prop-l-vn-l-vllphenvl 6-{4-[(4-

hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l^T-pyrrol-2-yl}-7-{[(3if)-3-methyl-

3,4-dihydroisoquinolin-2(li?)-yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)-

carboxylate 

Example 480:/V-(4-IIvdi,oxyphenvl)-/V.1.2-trimethvl-S-(7-([f3KV3-mcthvI-3..4-

dihydroisoquinolin-2(l//)-yl]carbonyI}-2-{[4-(4-methylpiperazin-l-yl)phenyl]acetyl}-

l,2,3,4-tetrahydroisoquinolin-6-yl)-l.ff-pyrrole-3-carboxamide 

Example 481:5-(2-IY4-(f2-fDimethvlamino1ethvll (methyl)amino}phenyl)acelyl] -7-

{[(3it)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyI}-l,2,3,4-

tetrahydroisoquinolin-6-yi)-A'-(4-hydroxyphenyl)-A')l,2-trimetliyl-l//-pyrrole-3-

carboxamide 

Example 482:5-f2-lf4-([2-('Dimethvlaminotethvllaminolphenvl1acetvll-7-f[r3j?V3-

methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

yl)-jV-(4-hydroxyphenyl)-7V,l,2-trimethyl-l^T-pyrrole-3-carboxamlde 
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Example 483:5-[2-(1442-(Dimethylamino)ethoxylphenyllaeety1)-7-11(3R)-3-methyl- 

3,4-dihydroisoquinolin-2(1H)-yljearbony1}-1,2,3,4-tetrahydroisoquinolin-6-y1]-N-(4-

hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earboxamide 

Example 484:542-(042-(Dimethylamino)ethyl]phenyllacety1)-7-{1(3R)-3-methyl-3,4- 

5 dihydroisoquinolin-2(1H)-yllearbony1}-1,2,3,4-tetrahydroisoquinolin-6-yli-N-(4-

hydroxypheny1)-N,1,2-trimethyl-11/-pyrrole-3-earboxamide 

Example 485:542-({4-1(Dimethylamino)methyllphenyllaeety1)-7-{[(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(11-1)-yl]earbony1}-1,2,3,4-tetrahydroisoquinolin-6-yll-N-(4-

hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3-earboxamide 

to Example 486:5-12-({443-(DimethylamintOprop-1-yn-1-yl]phenyl}acetyl)-7-{[(3R)-3- 

methyl-3,4-dihydroisoquinolin-2(1H)-yl]earborty1)-1,2,3,4-tetrahydroisoquinolin-6-

y1]-N-(4-hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earboxamide 

Example 487:4-(4-Methylpiperazin-1-yl)phenyl 6-{1,5-dimethy1-4- 

Imethyl(phenyl)earbamoy11-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4- 

15 dihydroisoquinolin-2(1H)-yllearbony1}-3,4-dihydroisoquinaline-2(1H)-earboxylate 

Example 488:4-{[2-(Dimethylamino)ethyl](methyl)aminolphenyl 6-(1,5-dimethy1-4- 

[methyl(phenyl)earbanmy1]-1H-pyrrol-2-y11-7-[(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-earbony1]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

Step A: 6-11,5-Ditnethyl-4-imethyl(phenyl)carbantoylPH-pyrrol-2-y1)-74(3R)-3-methyl- 

20 1,2,3,4-tetrahydroisoquinoline-2-carbonyll-1,2,3,4-tetrahydroisoquinoline-2-carbottyl 

chloride 
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Example 483:5-f2-((4-[2-(Pimethvlamino)ethoxvlphenyl} acetyl)-7-U(3j?)-3-methyl-

3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl]-A'-(4-

hydroxyphenyl)-/V,l>2-trimethyl-lZ/-pyrrole-3-carboxamide 

Example 484:5-[2-( {4- [2-(Dimethylamino)ethyl] phenyl} acetyl)-?- {[(3if)-3-methyl-3,4-

5 dihydroisoquinolin-2(l/ir)-yl]carbonyl}-l,2,3)4-tetrahydroisoquinolin-6-yl]-A'-(4-

hy d roxy pheny 1)-/V, 1,2-trim ethy l-l//-py rrole-3-carb oxa mide 

Example 485:5-12-t(4-[fDimethvlamino')methvllphenvl}acetvl)-7-f [(3i?)-3-methyl-3,4-

dihydroisoquinolin-2(lJH)-yycar'>onyJ}"l>23»4-tetrahydroisoquinolin-6-yl]-A?-(4-

hydroxyphenyl)-/V,l,2-trimethyl-l//-pyrrole-3-carboxamide 

10 Example 486:5-[2-( {4- [3-(Dimethylamino)prop-1 -y n-1 -yl] phenyl} acetyl)-7- {[(3if )-3-

methyl-3,4-dihydroisoquinoIin-2(li/)-yl]carbonyI}-l,2,3,4-tetrahydroisoquinolm-6-

yl]-iV-(4-hydroxyphenyl)-iV,l,2-trimethyl-l//-pyrrole-3-carboxamide 

Example 487:4-(4-Methylpiperazin-l-vDphenyl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-lJff-pyrrol-2-yl}-7-{[(3/f)-3-methyl-3,4-

15 dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoIine-2(l//)-carboxylate 

Example 488:4-U2-(Dimethylamino)ethvll(methvl)aniino)phenvl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yl}-7-[(3J?)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,354-tetrahydroisoquinoline-2-carboxylate 

Step A: 6-{l,5-Dimethyl-4-[methyl(phenyl)carbamoyl]-lH-pyrrol-2-yi}-7-[(3R)-3-methyl-

20 f,2)3,4-tetrahydroi\oqtiinolitie-2-carbonyl/-li2,3,4-tetrahydroisoquinoline-2-carbonyl 

chloride 
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The procedure is as in Step A of Example 573, replacing the product from Preparation 6ba 

with the product from Preparation 6cb. 

LC/MS (C35H35CIN403) 595 [M+H]}; RT 2.73 (Method A) 

Step B: 4{{2-(Dimethylamino)ethylffittethyl)amino}phenyl 6-{1,5-dintethyl-4- 

5 Mrethyllphenylkarbattioyll-IH-pyrrol-2-y1}-74(3R)-3-methy1-1,2,3,4-

tetrohydroisoquittoline-2-carbottyll-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

To a solution of the carbamoyl chloride obtained from Step A (55 mg, 0.09 mmol) in 

acetonitrile (5 	mL) was 	added 	potassium carbonate 	(128 	mg, 	0.92 minol) and LI- 

(dimethylamino)ethyllimethyDamino }phenol (22 mg, 0.11 mmol), and the reaction was 

10 stirred at 60 °C for ca 16 h. The reaction was allowed to cool to ambient temperature, 

diluted with dichloromethane and washed with water. The organic extract was dried over 

magnesium sulphate, filtered and concentrated in vacuo. 	Purification by flash column 

chromatography (silica; dichloromethane to 10% methanol/dichloromethane) afforded the 

desired product as a cream solid. 

15 LC/MS (C461-152N604) 753 [M-1-fl]4-; RT 2A2 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C46H52N604 

[M+21-1]2÷  calculated: 377.2098 

[M+211]2+  measured: 377.2102 

20 Example 489:4-112-(Dimethylamino)ethyljamino)phenyl 6-{1,5-dimethy1-4- 

[methyl(phenyl)earbarnoyl]-1H-pyrrol-2-y1}-7-1(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-earbonyll-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

Step A: 6-(1,5-Dimethyl-4-finethyl(phenylkarbamoy11-1H-pyrrol-2-y1}-7-[(3B)-3-inethyl- 

1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carbonyl 

25 chloride 
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The procedure is as in Step A of Example 573, replacing the product from Preparation 6ba 

with the product from Preparation 6cb. 

LC/MS (C35H35CIN4O3) 595 [M+Hf; RT 2.73 (Method A) 

Step S: 4-{[2-(Dimethylamino)ethyI](methy!)amino}phenyl 6-{l,5-dimethyl-4-

[methyf(phenyl)carhamoy1]-lH-pyrrol-2-yl}-7-[(3K)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

To a solution of the carbamoyl chloride obtained from Step A (55 mg, 0.09 mmol) in 

acetonitrile (5 mL) was added potassium carbonate (128 mg, 0.92 mmol) and 4-

(dimethylamino)ethyl](methyl)amino}phenol (22 mg, 0.11 mmol), and the reaction was 

stirred at 60 °C for ca 16 h. The reaction was allowed to cool to ambient temperature, 

diluted with dichloromethane and washed with water. The organic extract was dried over 

magnesium sulphate, filtered and concentrated in vacuo. Purification by flash column 

chromatography (silica; dichloromethane to 10% methanol/dichloromethane) afforded the 

desired product as a cream solid. 

LC/MS (C46H52N604) 753 [M+Hf; RT 2.42 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: 

[M+2H]2+ calculated: 377.2098 

[M+2H]2' measured: 377.2102 

Example 489:4-{[2-(Dimethylamino)ethyl] amino} phenyl 6- {1,5-dimethyl-4-

[m ethy l(pheny l)ca rba m oyl] -1/f-py r rol-2-y l}-7- [ (3/?)-3-mcthy 1-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4"tetrahydroisoquinoIine-2-carboxylate 

Step A: 6-{l,5-Dimethyl-4-[methyl(pltenyl)carbamoyl]-lH-pyrrol-2-yi}-7-f(3R)-3-methyl-

l,2,3,4-tetraItydroisoquuiolme-2-carbonyl]-l,2,3,4-tetrahydroisoquinoHne-2-carbony1 

chloride 
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The procedure is as in Step A of Example 573, replacing the product from Preparation 6ba 

with the product from Preparation 6cb. 

LC/MS (C351-135C1N403) 595 [M+4]4-; RT 2.73 (Method A) 

Step B: 44(tert-Butoxy)carbony1112-(dimethylanthw)ethyllatninolphenyt 641,5- 

5 dimethyl-4- 'methyl (ph enylkarba Inoy11-1H-pyrrol-2-y1)-7-[(3R)-3-methyl-1,2,3,4-

tetrahydrolsoq min ol ine-2-earbony1]-1,2 ,3,4-tetrahyd roisoquholine-2-earboxylate 

The procedure is as in Step B of Example 573, replacing the product of Step A in Example 

573 with the product of Step A in Example 489, and replacing 3,4-dichlorophenol with 

tern-butyl N-[2-(dimethylamino)ethy1]-N-(4-hydroxyphenyOcarbamate. 

10 LC/MS (C50H58N606) no ionisation; RT 2.54 (Method A) 

Step C: 4-{12-(DimethylatninOethyliantino}phenyt 6-{1,5-ditnethy1-4- 

ftnethyl(phenyOcarbamoy1]-1H-pyrrol-2-y1)-7-[(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbony1]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

To a solution of product obtained in Step B (31 mg, 0.04 mmol, 1 eq) in dichloromethane 

15 (5 mL) was added trifluoroacetic acid (0.5 mL) and the mixture was stirred at ambient 

temperature for ca 4 h. The reaction was diluted with water and basified with aqueous 2M 

sodium hydroxide. The phases were separated and the aqueous phase was extracted with 

dichloromethane. The combined organic phases were dried over magnesium sulphate, 

filtered and concentrated in vactro. 	Purification by flash column chromatography (10 g 

20 silica; dichloromethane to 10% methanol in dichloromethane) afforded the desired product 

as a white powder. 

LCIMS (C45H50N604) no ionisation; RT 2.38 (Method A) 

nigh-resolution mass (ESI+): 

Empirical formula: C45H5oN604 

25 [M+2H]2+ calculated: 370.2020 
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The procedure is as in Step A of Example 573, replacing the product from Preparation 6ba 

with the product from Preparation 6cb. 

LC/MS (C35H35CIN4O3) 595 [M+Hf; RT 2.73 (Method A) 

Step B: 4-{[(tert-Butoxy)carbonyl][2-(dimethylamino)e1hyI]amino}phenyl 6-{l,5-

dimethyl-4-[methyI(phenyl)cai'bamoyl]-lH-pyrrol-2-yl}-7-[(3R)-3-methyl-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-lf2>3,4-tetrahydroisoqiiinolme-2-carboxylate 

The procedure is as in Step B of Example 573, replacing the product of Step A in Example 

573 with the product of Step A in Example 489, and replacing 3,4-dichlorophenol with 

/erf-butyl A'-[2-(dimethylamino)ethyl]-Ar-(4 -hydroxyphenyl)carbamate. 

LC/MS (C50H5gN6O6) no ionisation; RT 2.54 (Method A) 

Step C: 4-{[2-(Dimethylamino)ethyl]ammo}phenyt 6-{l,5-dimethyl-4-

[methyl(ph enyl) carbantoyl]-lH-pyrro!-2-yl}- 7-[(3R)-3-mefhyl~ 1,2,3,4-

tetMhydroisoquino!ine-2-carboiiyl]-l,2,3,4-tetrahydroisoqumolme-2-carboxyIate 

To a solution of product obtained in Step B (31 mg, 0.04 mmol, 1 eq) in dichloromethane 

(5 mL) was added trifluoroacetic acid (0.5 mL) and the mixture was stirred at ambient 

temperature for ca 4 h. The reaction was diluted with water and basified with aqueous 2M 

sodium hydroxide. The phases were separated and the aqueous phase was extracted with 

dichloromethane. The combined organic phases were dried over magnesium sulphate, 

filtered and concentrated in vacuo. Purification by flash column chromatography (10 g 

silica; dichloromethane to 10% methanol in dichloromethane) afforded the desired product 

as a white powder. 

LC/MS (C45H50NGO4) no ionisation; RT 2.38 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C45H50N6O4 

[M+2H]2+ calculated: 370.2020 
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[M+21-1]2+  measured: 370.2038 

Example 490:4-12-(Dimethylamino)ethoxylphenyl 6-0,5-dimethy1-4- 

[methyl(pbenyl)earbamoy1]-1H-pyrrol-2-y11-7-11(3R)-3-methyl-3,4-

dihydroisoquinolin-2(11/)-yllearbony1}-3,4-dihydroisoquinoline-2(11/)-carboxylate 

5 Example 491:4-[2-(Dimethylamino)ethyl]pbenyl 6-{1,5-dimethy1-4- 

[methyl(phenyl)carbamoy1]-1H-pyrrol-2-y1}-7-11(3R)-3-methyl-3,4-

dihydroisoquinolin-2(11/)-ylIlearbony1)-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 492:4-1(Dimethylamino)methyliphenyl 6-(1,5-dimethy1-4- 

[methyl(phenyl)earbamoy1]-1B-pyrrol-2-y1)-7-1[(31)-3-methyl-3,4- 

1 0 dihydroisoquinolin-2(11/)-yllearbony11-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 493:413-(Dimethylamino)prop-1-yn-l-yllphenyl 6-{1,5-dimethy1-4- 

imethyl(phenyl)carbamoy11-1H-pyrrol-2-y1)-7-0(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1H)-yllearbony1}-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 494:N,1,2-Trimethy1-5-(7-0(3R)-3-methy1-3,4-dihydroisoquinolin-2(1H)- 

1 5 ylicarbonyl)-24[4-(4-methylpiperazin-1-yl)phenyl]acety1)-1,2,3,4-

tetrahydroisoquinolin-6-y1)-N-phenyl-11-/-pyrrole-3-earboxamide 

Example 495: 5-(2-[(4-112-(Dimethylamino)ethyli(methyl)amino}phenyl)aeetylj-7- 

{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-ylicarbonyll-1,2,3,4-

tetrallydroisoquinolin-6-y1)-N,1,2-trimethyl-N-phenyl-ill-pyrrole-3-earboxamide 
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[M+2H]2+measured: 370.2038 

Example 490:4-[2-(DimethvIamino')ethoxvlphenvl 6-{l,5-dimethyl-4-

[m ethy l(ph eny l)ca rbamoy 1] - l//-pyrrol-2-yl} -7- {[ (3R)-3 -methy 1-3,4-

dihydroisoquinolin^l/JJ-yljcarbonyll-S^-dihydroisoquinoline^li/J-carboxylate 

Example 491:4-[2-(Dimethylamino)ethvUphenvl 6-{l,5-dimethyI-4-

[mcthyl(phenyl)carbamoyl|-l//-pyiToI-2-yl}-7-{[(3/t)-3-mcthyI-3,4-

dihydroisoquinolin-2(l//)-yI]carbonyI}-3,4-dihydroisoquinoIine-2(l//)-carboxylate 

Example 492:4-KDimethvlaminolmethvllphenvl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyI]-lff-pyrrol-2-yl}-7-{[(3ii)-3-methyl-3,4-

dihydroisoquinolin-2(lfl)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 493:4-f3-tDimethvlamino)prop-l-vn-l-vllphenvl 6-{l,5-dimethyl-4-

fmethyl(phenyI)carbamoylJ-l//-pyirol-2-yl}-7-{[(3jf?)-3-methyl-3,4-

dihydroisoquinolin-2(lfl)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 494:Ar.1.2-Trimethvl-5-f7-(K3J?)-3-methvl-3.4-dihvdroisoauinolin-2(,l/ft-

yl]carbonyl}-2-{[4-(4-methylpiperazin-l-yl)phenyl]acetyl}-l, 2,3,4-

tetrahydroisoquinolin-6-yl)-iV-phenyl-lif-pyrrole-3-carboxamide 

Example 495:5-<'2-[f4-ll2-fDimethvlamino)ethvllfmethvl')amlno|phenYl>aeetvll-7-

{[(3i?)-3-methyl-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-l,2,3,4-

tetrahydroisoquinolin-6-yl)-Ar,l,2-trimethyl-Ar-phenyl-ljF/-pyrroIe-3-carboxamide 
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Example 496:5-(2-[(4-(12-(Dimethylamino)ethyllamino)phenyl)acety1]-7-11(3R)-3- 

methyl-3,4-dihydroisoquinolin-2(1H)-yllearbony1}-1,2,3,4-tetrahydroisoquinolin-6-

y1)-N,1,2-trimethyl-N-pheny1-1H-pyrrole-3-earboxamide 

Example 497:5-42-(0-12-(Dimethylamino)ethoxylphenyl}aeety1)-7-{[(3R)-3-methyl- 

5 3,4-dihydroisoquinolin-2(1H)-ylIcarbony1}-1,2,3,4-tetrahydroisoquinolin-6-yll-N,1,2-

trimethyl-N-pheny1-1H-pyrrole-3-earboxamide 

Example 498:512-({4-12-(Dimethylamino)ethyllphenyllacety1)-7-11(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(1H)-ylicarbonyl}-1,2,3,4-tetrabydroisoquinolin-6-y11-N,1,2-

trimethyl-N-phenyl-1H-pyrrole-3-earboxamide 

10 Example 499: 5-12-({4-[(Dimethylamino)methyl]phenyllacety1)-7-41(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(1H)-Aearbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yli-N,1,2-

trimethyl-N-phenyl-1H-pyrrole-3-earboxamide 

Example 500:5-[2-(14-13-(Dimethylamino)prop-1-yn-l-yllphenylIacety1)-7-{[(3R)-3- 

methy1-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6- 

15 yll-N,1,2-trimethyl-N-phenyl-1H-pyrrole-3-earboxamide 

Example 501: 4-(4-Methylpiperazin-1-yl)phenyl 644-(dibutylearbamoy1)-1,5- 

dimethyl-1H-pyrrol-2-y1]-7-11(3R)-3-methyl-3,4-dihydroisoquinolin-2(11/)-

yl]earbonyl)-3,4-dihydroisoquinoline-2(117)-earboxylate 

WO 2015/011164 PCT/EP2014/065764 

-239-

Example 496:5-(2-[(4- {[2-(D imethy lam ino)ethy 1] amino} pheny l)acetyl] -7- {[(3if)-3 -

methyl-3,4-dihydroisoquinolin-2(l/ir)-yI]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

yl)-jY,l>2-trimethyl-iV-phenyl-l//-pyrrole-3-carboxamide 

Example 497:5-[2 -({4- [2-(D imethy lamino)ethoxy] phenyl} acety l)-7- {[(3jR)-3-methyl-

3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinoIin-6-yI]-./V,l,2-

trimethyl-7V-phenyl-l//-pyrrole-3-carboxamide 

Example 498:5-12-tf4-[2-fDimethvlamino')ethvllphenvliacetvlV7-{[f3j?V3-methyl-3.4-

dihydroisoquinoIin-2(l//)-yl]carbonyl}-l,2,3>4-tetrahydroisoquinolin-6-yl]-iV,l,2-

trimethyl-,/V-phenyl-l//-pyrroJe-3-carboxamide 

Example 499:5-I2-f(4-[fDimethylamino)methvllphenvl}acetvl'>-7-(f(3ifV3-methvl-3,4-

dihydroi$oquinolin-2(l/7)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl]-iV,l,2-

trim ethy 1-iV-pheny 1- 17/-pyrrolc-3-carboxamide 

Example 500:5-[2-({4-[3-(Dimethylamino)prop-l-yn-l-yl]phenyl}acetyl)-?-{[(3if)-3-

methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyI}-l,2,3,4-tetrahydroisoquinolin-6-

yl]-Ar,l,2-trimethyl-iV-phenyl-l//-pyrrole-3-carboxamide 

Example 501:4-(4-Methvlpiperazin-l-vQphenYl 6-[4-(dibiityIcarbamoyI)-l,5-

dimethyl-l//-pyrrol-2-yl]-7-{[(3if)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 
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Example 502:4-112-(Dimethylamino)ethylRmethyl)aminolpherkyl 644- 

(dibutylearbamoy1)-1,5-dimethy1-1H-pyrrol-2-y1]-741(3R)-3-methyl-3,4-

dihydroisoquinolirt-2(11)-yllearbony1}-3,4-dihydroisoquinoline-2(110-earboxylate 

Example 503:4-([2-(llimethylamino)ethyl]amino}phenyl 644-(dibutylearbamoy1)-1,5- 

5 dimethy1-1H-pyrrol-2-y1j-741(3R)-3-methy1-3,4-dihydroisoquinolin-2(11-1)-

yllearbany1}-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 504:4-12-(Dimethylamino)ethoxylphenyl 6-[41-(dibutylearbamoy1)-1,5- 

dimethyl-lii-pyrrol-2-y1]-7-{[(3R)-3-methyl-3,4-dillydroisoquinolin-2(1H)-

ylicarbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 505:4-12-(Dimethylamino)ethyliphenyl 644-(dibutylearbamoy1)-1,5- 

dimethy1-1H-pyrrol-2-3,1]-7-(1(3R)-3-methyl-3,4-dihydroisoquinolin-2(117)-

yllearbonyl}-3,4-dihydroisaquinoline-2(1H)-carboxylate 

Example 506:4-[(Dimethylamino)methyl]phenyl 6-[4-(dibutylearbamoy1)-1,5- 

dimethyl-1H-pyrrol-2-y1]-7-W3R)-3-methy1-3,4-dihydroisoquinolin-2(11/)- 

15 yllearbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 507:443-(Dimethylamino)prop-1-yn-l-yliphenyl 6-14-(dibutylearbamoy1)- 

1,5-dimethy1-1H-pyrrol-2-y11-7-{1(303-methyl-3,4-dihydroisaquinolin-2(111)-

ylicarbonyl}-3,4-dibydroisaquinoline-2(11/)-earboxylate 
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Example 502:4-{[2-fDimethvlamino>ethvI](fmethvl'>amino>phenvi 6-[4-

(dibutylcarbamoyI)-l,5-dimethyl-l//-pyrrol-2-yl]-7-{[(3if)-3-methyI-3,4-

dihydroisoquinolin-2(l//)-y^carbony!}-3,4-dihydroisoquinoUne-2(ljff)-carboxylate 

Example 503:4-(f2-(Dimethylamino)ethvllaminolphenvl 6-[4-(dibutylcarbamoyl)-l,: 

dimethyl-l//-pyrrol-2-yl]-7-{[(3/?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxyIate 

Example 504:4-l2-(l)iniethylamino)cthoxv]phenyl 6-[4-(dibutylcarbamoyl)-l,5-

dimethyl-l£r-pyrrol-2-yl]-7-{[(3/?)-3-methyl-3,4-dihydroisoquinolin-2(li/)-

yl|carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 505:4-[2-d>imethvlamino)ethvllphenvl 6-[4-(dibutylcarbamoyl)-l,5-

dimethyl-l/f-pyrroI-2-yl]-7-{[(3i?)-3-methyl-3,4-dihydroisoquinolin-2(ljfi0-

yl]carbonyl}-3,4~dihydroisoquinoline-2(lfl)-carboxylate 

Example 506:4-[fDimethvla»nino^methvllphenvl 6-[4-(dibutylcarbamoyl)-l,5-

dimethyl-l//-pyrrol-2-yl]-7-{[(3Jff)-3-methyl-3,4-dihydroisoquinolin-2(lfl)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 507:4-[3-(Dimethvlaimno')prop-l-vn-l-vllphenvl 6-[4-(dibutylcarbamoyl)-

l,5-dimethyl-l//-pyrrol-2-yl]-7-{[(31?)-3-methyI-3,4-dihydroisoqmnolin-2(l£iF)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(lfl)-carboxylate 
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Example 508:NA-Dibuty1-1,2-dimethy1-5-(7-{1(3R)-3-methyl-3,4-dihydroisoquiriolin- 

2(111)-yllearbony1}-2-{14-(4-methylpiperazin-1-yl)phenyllacety1}-1,2,3,4-

tetrahydroisoquinolin-6-y1)-1H-pyrrole-3-earboxamide 

Example 509:NA-Dibuty1-5-(2-[(4-112-(dimethylamino)ethyli(methyl)amino) 

5 phenyl)acety11-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(11/)-yllearbonyl}-1,2,3,4-

tetrahydroisoquinolin-6-y1)-1,2-dimethyl-111-pyrrole-3-earboxamide 

Example 510:N,N-Dibuty1-5-(2-1(4-{12-(dimethylamino)ethyllamino}phenyl)acety1]-7- 

{1(3R)-3-methy1-3,4-dihydroisoquinolin-2(1H)-yl]earbony1}-1,2,3,4-

tetrahydroisoquinolin-6-y1)-1,2-dimethyl-1H-pyrrole-3-earboxamide 

10 Example 511:NA-Dibuty1-5-12-({442-(dimetItylamitio)ethoxylphenyl}aeety1)-7- 

{[(3R)-3-methyl-3,4-dihydroisoquinelin-2(1H)-yljearbony1)-1,2,3,4-

tetrahydroisequinolin-6-y1]-1,2-dimethy1-1H-pyrrole-3-earboxamide 

Example 512:N,N-Dibuty1-5-12-({4-12-(dimethylamino)ethyliphenyl}acetyl)-7-{[(3R)- 

3-methy1-3,4-dihydroisoquinolin-2(11/)-yllearbony1)-1,2,3,4-tetrahydroisoquinolin-6- 

15 y1]-1,2-dimethyl-1H-pyrrole-3-earboxamide 

Example 513:NA-Dibuty1-5-12-(14-[(dimethylamino)methyl]phenyl}acety1)-7-(1(3R)- 

3-methyl-3,4-dihydroisoquinolin-2(1M-yllearbony11-1,2,3,4,-tetrahydroisoquinolin-6-

y1]-1,2-dimethy1-1H-pyrrole-3-earboxamide 
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Example 508:Ar,Af-Dibutyl-l,2-dimethvl-5-(7-{ff3J?)-3-mcthyl-3,4-dihydroisoquinolin-

2(li/)-yl] carbonyl} -2- {[4-(4-methylpiperazin-l -yl)phenyl] acetyl} -1,2,3,4-

tetrahydroisoquinolin-6-yI)-l//-pyrrole-3-carboxamide 

Example 509:iVJV-Dibutvl-5-(2-[(4-U2-(dimethvlamino)ethvll(methvl)amino} 

phenyl)acetyl]-7-{[(3J?)-3-methyl-3,4-dihydroisoqiiinolin-2(li/)-yl]carbonyl}-l,2,3,4-

tetrahydroisoquinolin-6-yl)-l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 510:ArJV-Dibutvl-5-f2-[f4-f[2-fdimethvlamino)ethvllamino}phenyl)acetyil-7-

{[(3/?)-3-methyl-3,4-dihydroisoquinolin-2(ljH)-yl]carbonyl}-l,2,3,4-

tetrahydroisoquinolin-6-yl)-l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 511:ArJV-Dibutvl-5-l2-((4-[2-('dimethvlainino)ethoxv]phenvl}acetvl)-7-

{[(3if)-3-methyI-3,4-dihydroisoquinolin-2(l#)-yI]carbonyl}-l,2,3,4-

tetrahydroisoquinolin-6-yI]-l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 512:ArJV-Dibutvl-5-f2-f(4-[2-tdimethylamino')ethYllphenvl}acetyl)-7-([(3j?)-

3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

yl]-l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 513:jYJV-Dibutyl-5-[2-({4-[(dimethylamino)methyl]phenyl} acetyl)-?- {[(3if)-

3-methyI-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-

y 1]-1,2-d imethy H//-pyrrole-3-carb oxa mide 
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Example 514:N,N-Dibuty1-5-12-({4-[3-(dimethylamino)prop-1-yu-1-yl]phenyl}acety1)- 

7- {1(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yll carbonyl)-1,2,3,4-

tetrahydroisoquinolin-6-01-1,2-dimethy1-1H-pyrrole-3-earboxamide 

Example 515: Disodium 4.-{({1,2-Dimethy1-5-17-{[(3S)-3-(morpholin-4-ylmethyl)-3,41- 

5 dihydrolsoquinolin-2(1M-yljearbony1}-2-(phenoxyearbony1)-1,2,3,4-

tetrahydroisoquinolin-6-y11-1H-pyrrol-3-y1)earbonyl)(methyl)aminoiphenyl 

phosphate 

Example 516:Disodium 4-1{(1,2-dimethyl-5-17-{[(3S)-3-(morpholin-4-ylmethyl)-3,41- 

dihydroisoquinolin-2(1H)-ylicarbouy1}-2-(phenylacety1)-1,2,3,4- 

10 tetrahydroisoquinolin-6-y1F1H-pyrrol-3-yljearbonyl)(methyl)amino]phenyl 

phosphate 

Example 517: Disodium 4-fmethyl(f3-17-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-yllearbonyl)-2-(phenoxyearbonyl)-1,2,3,4-

tetrahydroisoquinolin-6-y11-5,6,7,8-tetrahydroindolizin-1-yl)earbonyl)aminoiphenyl 

15 phosphate 

Example 518:Disodium 4-{methyl({347-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(11/)-yllearbonyll-2-(phenylacety1)-12,3,4- 

tetrahydroisoquinolin-6-y11-5,6,7,8-tetrahydroindolizin-1-yllearbonyl)aminolphenyl 

phosphate 

20 Example 519: Disodium 4-1({1,2-dimethy1-5-17-{[(3R)-3-ruethyl-3,4- 

dihydroisoquinolin-2(11/)-ylicarbonyll-2-(phenoxyearbonyl)-1,2,3,41- 

WO 2015/011164 PCT/EP2014/065764 

-242-

Example 514:jVJV-Dibutvl-5-12-f(4-13-(tlimethvlaminotnrop-l-vn-l-vIlphenvI}aeetvr)-

7-{[(3i?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,2,3,4-

tetrahydroisoquinolin-6-yl]-l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 515:Disodium 4-[({l,2-Dimethyl-5-[7-{[(35)-3-(morpholin-4-ylmethyI)-3,4-

dihydroisoquinolin-2(li?)-yl]carbonyl}-2-(phenoxycarbonyl)-l,2,3,4-

tetrahy d roisoquin olin-6-y l]-l//-py rrol-3-y 1} ca r bony I) (methy l)a mino] pheny I 

phosphate 

Example 516:Disodinm 4-[({l,2~dimethyl-5-[7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-l//-pyrrol-3-yl}carbonyl)(methyl)amino]phenyl 

phosphate 

Example 517:Disodium 4-[methyl({3-[7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]earbonyI}-2-(phenoxycarbonyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-5,6,7,8-tetrahydroindolizin-l-yI}carbonyl)amino]phenyl 

phosphate 

Example 518:Disodium 4-[methyl({3-[7-{[(3^)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyI}-2-(phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl]-5,6,7,8-tetrahydroindolizin-l-yI}earbonyl)amino]phenyl 

phosphate 

Example 5l9:Disodium 4-[({l>2-dimethyl-5-[7-{[(3i?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-2-(phenoxycarbonyl)-l,2,3,4-
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tetrahydroisoquinolin-6-y11-1H-pyrrol-3-yljearbonyl)(methyl)aminolphenyl 

phosphate 

Example 520:Disodium 4-1({1,2-dimethy1-5-17-11(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(1H)-ylicarbonyl}-2-(phenylacetyl)-1,2,3,4- 

5 tetrahydroisoquinolin-6-y11-1H-pyrrol-3-yllearbonyl)(methyl)amino]phenyl 

phosphate 

Example 521: Disodium 4-[methyl({3-17-{1(3R)-3-methyl-3,4-dihydroisoquinolin- 

2(1H)-yl]earbonyl}-2-(phenoxyearbony1)-1,2,3,4-tetrahydroisoquinolin-6-y1]-5,6,7,8-

tetrahydroindolizin-1-yl)carbonyl)amino]phenyl phosphate 

10 Example 522: Disodium 4-Imethyl({3-17-([(3R)-3-methyl-3,4-dihydroisoquinolin- 

2(1H)-yllearbony1}-2-(phenylacety1)-1,2,3,4-tetrahydroisoquinolin-6-y11-5,6,7,8-

tetrahydroindolizin-l-yllearbonyl)amino]phenyl phosphate 

Example 523: Phenyl 6-{1-ethyl-4-[(4-hydroxyphenyl)(methyl)earbamoy1]-5-methyl- 

1H-pyrrol-2-y1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)- 

15 yl]earbonyll-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 524:Phenyl 6-{1-(2-hydroxyethyl)-4-1(4-hydroxyphenyl)(methyljearbamoy11- 

5-methy1-1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-yllearbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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tetrahydroisoquinolin-6-yl]-l//-pyrrol-3-yl}carbonyl)(methyl)amino]phenyl 

phosphate 

Example 520:Disodium 4-[({l,2-dimethyl-5-[7-{[(3Jff)-3-inethyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-2-(phenylacetyl)-l, 2,3,4-

tetrahydroisoquinoHn-6-yI]-li/-pyrrol-3-yl}carbonyl)(methyl)amino]phenyl 

phosphate 

Example 521:Disodium 4-[methyl({3-[7-{[(3i?)-3-methyl-3,4-dihydroi$oquinolin-

2(lff)-yl]carbonyl}-2-(phenoxycarbonyl)-l,2,3,4-tetrahydroisoquinolin-6-yI]-5,6,7,8-

tetrahydroindolizin-l-yl}carbonyl)amino]phenyl phosphate 

Example 522:Disodium 4-[methyl({3-[7-{[(3j?f)-3-methyl-3,4-dihydroisoquinoIin-

2(l/7)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-tetrahydroisoquinolin-6-yl]-5,6,7,8-

tetrahydroindolizin-l-yl}carbonyl)amino]phenyl phosphate 

Example 523: Phenyl 6- {1 -ethy 1-4- [(4-hy droxy ph enyl) (methy l)carba moy 1] -5-m ethyl-

l//-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l#)-

yl]carbonyl}-3,4-dihydroisoquinoIine-2(l//)-carboxylate 

Example 524:Phenyl 6-{l-(2-hydroxyethyl)-4-[(4-hydroxyphenyl)(methyl)carbamoyl]-

5-methy 1-1 Z/-py rr ol-2-y 1} -7- {[ (35)-3- (morpholin-4-ylmethy I)-3,4-dihydrois oquinolin-

2(li/)-yl]carbonyl}-3,4-dihydroisoquinoline-2(li?)-carboxylate 



WO 2015/011164 	 PCT/EP2014/065764 

- 244 - 

Example 525: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)earbamoy1]-1-(2- 

methoxyethyl)-5-methyl-1H-pyrrol-2-y1)-7-{[(35)-3-(morpholin-4-ylmethyl)-3,41-

dihydroisoquinolin-2(1H)-yliearbonyll-3,4-dihydroisoquinaline-2(1H)-earboxylate 

Example 526:Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoy1]-5-methy1-1-(2,2,2- 

5 trifluoroethyl)-1H-pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 527: Phenyl 6-11-ethy1-5-methyl-4-[methyl(phenyl)earbamoy1]-1H-pyrrol-2- 

y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-314-dihydroisaquinolin-2(11i)-yllearbonyll-3,4-

dihydroisoquinoline-2(11/)-earboxylate 

10 Example 528: Phenyl 6-11-(2-hydroxyethyl)-5-methy1-4-Imethyl(phenyl)earbamoy11- 

1H-pyrrol-2-y1}-7-11(3S)-3-(morpholin-4-yhnethyl)-3,4-dihydroisoquinolin-2(1H)-

yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 529: Phenyl 6-{1-(2-methoxyethyl)-5-methyl-4-[methyl(phenyl)carbamoyl]- 

1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinalin-2(1H)- 

15 ylIcarbony1}-3,4-dihydroisoquinoline-2(1B)-earhoxylate 

Example 530:Phenyl 6-15-methy1-4-[methyl(phenyl)earbamoy1]-1-(2,2,2- 

trifluoroethyl)-1H-pyrrol-2-y1}-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihytkoisoquinolin-2(111)-yl]earbony1}-3,4-dihydroisoquineline-2(1H)-carboxylate 
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Example 525:Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)earbamoyI]-l-(2-

raethoxyethyI)-5-methyl-ljF/-pyrrol-2-yl}-7-{[(3lS)-3-(morpholin-4-ylniethyl)-3,4-

dihydroisoquinoIin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 526:Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)earbamoyl]-5-methyl-l-(2,2,2-

trifluoroethyl)-l//-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)-earboxylate 

Example 527:Phenyl 6-{l-ethyl-5-methyl-4-[methyI(phenyl)carbamoyl]-l#-pyrrol-2-

yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(ljH)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 528: Phenyl 6-{l-(2-hydroxyethyI)-5-methyl-4-[methyl(phenyl)carbamoyl]-

l//-pyrrol-2-yl}-7-{|(3i,)-3-{nioipholin-4-yhnethyl)-3,4-dihydroisoquinolin-2(l/7)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l/7)-carboxyIate 

Example 529:Phenyl 6-{l-(2-methoxyethyi)-5-methyl-4-[methyl(phenyl)carbamoyl]-

ljff-pyrrol-2-yI}~7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJyr)-

yl]earbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 530:Phenyl 6-{5-methyl-4-[methyl(phenyl)carbamoyl]-l-(2,2,2-

tnfluoroethyl)-lff-pyrrol-2-yl}-7-{[(3tS)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxyIate 
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Example 531: Phenyl 6-14-(dibutylearbamoy1)-1-ethyl-5-methyl-1H-pyrrol-2-y111-7- 

([(3,9-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-Acarbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 532:Phenyl 6-[4-(dibutylearbamoy1)-1-(2-hydroxyethyl)-5-methyl-11/- 

5 pyrrol-2-y11-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

ylicarbonyl)-3,4-dihydroisoquinoline-2(1ll)-earboxylate 

Example 533: Phenyl 6-14-(dibutylearbamoy1)-1-(2-methoxyethyl)-5-methyl-1H- 

pyrrol-2-y11-7-1[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yflearbonyll-3,4-dihydroisoquinoline-2(11/)-earboxylate 

10 Example 534: Phenyl 6-14-(dibutylearbamoy1)-5-methy1-1-(2,2,2-trifluornethyl)-1H- 

pyrrol-2-y1]-7-{k3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-

yllearbanyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 535:2-Methylphenyl 6-14-[(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethyl-lH-pyrrol-2-y1}-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

15 2(111)-yllearbony1}-3,4-dihydroisoquinoline-2(11)-earboxylate 

Example 536: 3-Methylphenyl 6-14-[(4-hydroxyphenyl)(methypearbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(1H)-yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 531: Phenyl 6-[4-(dibutylcarbamoyl)-l-ethyl-5-methyl-l//-pyrrol-2-yl]-7-

{[(3S)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 532: Phenyl 6-[4-(dibutyIcarbamoyl)-l-(2-hydroxyethyl)-5-methyl-l//-

pyrrol-2-yl]-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoIin-2(lJH)-

yl] ca rbony l}-3,4- d ihy dro is oquinoline-2 (l//)-ca rboxy late 

Example 533: Phenyl 6-[4-(dibutylcarbamoyl)-l-(2-mcthoxyethyl)-5-inethyI-l//-

pyrrol-2-ylJ-7-{[(31S)-3-(morpholin-4-ylmethyl)-3?4-dihydroisoquinoIin-2(l//)" 

yl]earbonyl}-3,4-dihydroisoquinoline-2(l/7)-carboxylate 

Example 534: Phenyl 6-[4-(dibutylcarbamoyl)-5-methyl-l-(2,2,2-trifluoroethyl)-l/f-

pyrrol-2-yl]-7-{[(3iS)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(l//)-

ylJcarbonyI}-3,4-dihydroisoquinoline-2(li/)-carboxylate 

Example 535:2-Methylphenyl 6- {4- [(4-hy droxy ph eny l)(m ethy l)carb am oyl] -1,5 -

dimethyl-l//-pyrrol-2-yl}-7-{[(3£)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yI]carbonyl}-3,4-dihydroisoquinoline-2(li/)-carboxylate 

Example 536:3-Methylphenyl 6- {4- [(4-hyd roxy pheny 1) (methy l)carb amoyl] -1,5 -

dimethyl-li/-pyrrol-2-yl}-7-{[(31S)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-

2(lJc/)-yl]carbonyI}-3,4-dihydroisoquinoline-2(l//)-carboxylate 
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Example 537: 4-Methylphenyl 6-(4-[(4-hydroxyphenyl)(methybearbamoylj-1,5- 

dimethyl-1H-pyrrol-2-y11-7-{[(19-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-yl] ea rbony1}-3,4-dihydroisoquinolin e-2(1H)-ea rboxylate 

Example 538: 2-Chlorophenyl 6-{4-[(4-hydroxyphenyl)(methyl)earbamoyll-1,5- 

5 dimethy1-1H-pyrrol-2-y1}-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-yl]carbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 539: 3-Chlorophenyl 6-(4-1(4-hydroxyphenyl)(methyl)carbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1)-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 540: 4-Chlorophenyl 6-14-[(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

ditnethyl-lH-pyrrol-2-y1}-7-(1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1M-ylicarbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 541:2-Hydroxyphenyl 6-{4-[(4-hydroxyphenyl)(methyl)earbamoyll-1,5- 

dimethy1-1H-pyrrol-2-y1}-7-{ [(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

15 2(1H)-yllearbony1}-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 542:3-Hydroxyphenyl 6-{4-1(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-yl] ea rbonyll -3,4-d1hydrois oquinoline-2(11/)-carb oxylate 

Example 543:4-Hydroxyphenyl 6-{4-1(4-hydroxyphenyl)(methyl)carbamoy11-1,5- 

20 dimethy1-1H-pyrrol-2-y1}-741(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-ylicarbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 537:4-Methylphenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyl-l//-pyrroI-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin 

2(l/7)-yl]carbonyI}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 538:2-Chlorophenvl 6-{4-[(4-hydroxyphenyI)(methyl)carbamoyl]-l,5-

dimethyM.flr-pyrrol-2-yl}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin 

2(l/Z)-yl]carbonyl}-3,4-dihydroisoquinoline-2(lJy)-carboxylate 

Example 539:3-Chlorophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dim ctliyl-l//-pyrroI-2-yl} -7- {[ (35)-3-(morpholin-4-y 1m ethyl)-3,4-dihy d roisoquinolin 

2(l/if)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 540:4-Chlorophenvl 6-{4-[(4-hydroxyphenyl)(methyI)carbamoylJ-l,5-

dimethyl-l//-pyrrol-2-yl}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin 

2(l//)-yI]carbonyl}-3,4-dihydroisoquinoline-2(li/)-carboxylate 

Example 541:2-Hvdroxyphenvl 6- {4- [(4-hy droxypli eny l)(methyl)ca rba moy 1] -1,5-

dimethyl-l/Z-pyrrol-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin 

2(l//)-yl]carb°nyl}-3,4-dihydroisoquinoline-2(ll/)-carboxylate 

Example 542:3-Hyd roxy pheny 1 6- {4- [(4 -hydroxy phenyl) (methy l)c arb am oyl]-1,5-

dimethyl-liJf-pyrrol-2-yl}-7-{[(3>S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin' 

2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 543:4-Hydroxyphenvl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyl-l/f-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 
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Example 544: 2-Methoxyphenyl 6-14-[(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethy1-11/-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-yllearbonyl)-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 545: 3-Methoxyphenyl 6-444(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

5 dimethy1-1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(11i)-yllearbonyl}-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 546: 4-Methoxyphenyl 6-14-[(4-hydroxyphenyl)(methyl)earbamoy1]-1,5- 

dimethy1-111-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(111)-yllearbony1}-3,4-dihydroisoquinoline-2(11/)-earboxylate 

10 Example 547:2-(Methylamino)phenyl 6-{4-[(4-hydroxyphenyl)(methyl)earbamoyli- 

1,5-dimethyl-1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yljearbonyll-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 548: 3-(Methylamino)phenyl 644-1(4-hydroxyphenyl)(methyl)earbamoylj- 

1,5-dimethy1-11/-pyrrol-2-y1}-741(3S)-3-(morpholin-4-ylmethyl)-3,4- 

15 dihydroisoquinolin-2(1H)-ylicarbony1}-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 549:4-(Methylamino)phenyl 6-14-[(4-hydroxypheray1)(methyl)earbamoy11- 

1,5-dimethyl4H-pyrrol-2-y1)-741(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 544:2-Methoxy ph eny 1 6- {4- f (4-hydroxy ph enyl)(methy l)carbam oyl] -1,5-

dimethyl-l//-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(liJ)-yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)~carboxylate 

Example 545:3-Methoxvphenvl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyI]-l,5-

dinicthyl-l//-pyrrol-2-yl}-7-{|(3A')-3-(niorpholin-4-ylniethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 546:4-Methoxyphenvl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyl-lJtf-pyrrol-2-yl}-7-{[(3i9)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoIin-

2(li/)-y!]carbonyl}-3,4-dihydroisoqmnGl!ne-2(l//)-carboxylate 

Example 547:2-fMethvlamino)phenvl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-

l,5-dimethyl-lJHr-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 548:3-('Methvlamino)phenvi 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-

l,5-dimethyl-l//-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(ljH)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 549:4-(Methvlamino)phenvl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-

l,5-dimethyl-l//-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 
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Example 550:2-(Dimethylamino)phenyl 6-{4-[(4-hydroxyphenyl)(methypearbamoy11- 

1,5-dimethy1-11/-pyrrol-2-y1}-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydrois oquinoIM-2(1H)-yl] carbonyl} -3,4-dihydroisoquinolin e-2(l H)-earboxylate 

Example 551: 3-(Dimethylamino)phenyl 6-(44(4-hydroxyphenyl)(methyljearbamoyli- 

5 1,5-dimethy1-1H-pyrrol-2-y1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(111)-yl]carbony11-3,4-dihydroisoquinoline-2(11-/)-earboxylate 

Example 552:4-(Dimethylamirm)phenyl 6-14-[(Ll-hydroxypbenyl)(methypearbamoyl]- 

1,5-dimethyl-W-pyrrol-2-y1)-7-(1(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinelin-2(1.1-)-yl]learbony1}-3,4-dihydroisoquinoline-2(111)-earboxylate 

10 Example 553: 2-(Acetylamino)phenyl 6-14-[(4-hydroxyplienyl)(methyl)earbamoyli- 

1,5-dimethyl-1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(11/)-yllearbonyl}-3,41-dihydroisoquinoline-2(1H)-earboxylate 

Example 554:3-(Acetylamirm)phenyl 6-{4-1(4-hydroxyphenyl)(methyl)earbamoylj- 

1,5-dimethyl-1H-pyrrol-2-y1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

15 dihydroisoquinolin-2(1H)-ylicarbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 555:4-(Acetylamino)phenyl 6-{4-[(4-hydroxyphenyl)(methyl)earbamoyl]- 

1,5-dimethyl-lH-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(11/)-yllearbony1}-3,41-dihydroisoquinoline-2(W)-earboxylate 
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Example 550:2-fl>imethvlamino)phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl] 

l,5~dimethyl-li/-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(li?)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 551:3-(Dimethvlamino)phenvl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl] 

l,5-dimethyl-l//-pyiTol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 552:4-(Dimethylamino)phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl] 

l,5-dimethyl-l//-pyrroI-2-yl}-7-{[(35)-3-(morphoIin-4-ylmethyl)-3,4-

dihydroisoquinoHn-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 553:2-(Acetvlamino^phenvl 6-{4-[(4-hydroxyphenyl)(inethyl)carbamoyl]-

l,5-dimethyl-l//-pyrrol-2-yI}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinoliu-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)~caiboxylate 

Example 554:3-(Acetvlamino)phenvl 6- {4- [(4-hy d roxy pheny l)(methyl)carba moy 11 -

l,5-dimethyl-l//-pyrroI-2-yl}-7-{[(3*S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(li/)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 555:4-(Acetvlamino)phenvl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]~ 

l,5-dimethyl-l//-pyrroI-2-yl}-7"{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 
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Example 556: 2-(Trifluoromethyl)phenyl 6-{4-1(4-hydroxyphenyl)(methyl)earbamoyl] 

-1,5-dimethy1-1H-pyrrol-2-y1}-7-(1(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(11/)-yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 557: 3-(Trifluoromethyl)phenyl 644-[(4-hydroxyphenyl)(methyl)earbamoyll 

5 -1,5-dimethy1-11/-pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yllearbony1}-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 558:4-(Trifluoromethyl)phenyl 6-{4-[(4-hydroxyphenyl)(methyl)earbamoyl] 

-1,5-dimethy1-11/-pyrrol-2-y1)-7-([(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(11/)-yllearbony1}-3,4-dihydroisoquinoline-2(11/)-earboxylate 

10 Example 559:2-Cyanophenyl 6-{4-1(4-hydroxyphenyl)(methyl)earbamoyl]-1,5- 

dimethyl-1H-pyrrol-2-y1}-7-0(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-yllearbonyll-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 560:3-Cyanophenyl 6-14-[(4-hydroxyphenyl)(methypearbamoyfl-1,5- 

dimethyl-111-pyrrol-2-y1}-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

15 tetrabydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 3-

hydroxybenzonitrile. 

LC/MS (C46H46N606) 779 [M+H]F; RT 1.14 (Method B) 

High-resolution mass (ESI+): 

20 Empirical formula: C46H46N606 

[M+H]+  calculated: 779.3552 

[M+H]k  measured: 779.3515 
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Example 556:2-fTrifluoromethvDi)henvl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl] 

-l,5-dimethyI-l//-pyrrol-2-yl}-7-{[(3,S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4"dihydroisoquinoline-2(lJy)-carboxylate 

Example 557:3-fT rifluorom ethyl) phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl] 

-l,5-dimethyMi/-pyrroI-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 558:4-(Trifluoromethvl)phcnyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl] 

-l,5-dimethyl-l//-pyrrol-2-yl}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin^l/O-yljcarbonylJ-S^-dihydroisoquinoIine^l/^-carboxylate 

Example 559:2-Cyanophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

diinethyl-l//-pyrrol-2-yi}-7-{|(3^)-3-(niorpholin-4-ylmetliyl)-3,4-dihydroisoqiiinoIin-

2(li7)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 560:3-CvanophenyI 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyI-l/7-pyrroI-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 3-

hydroxybenzonitrile. 

LC/MS (C46H46N606) 779 [M+Hf; RT 1.14 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C^IL^NgO^ 

[M+H]+ calculated: 779.3552 

[M+Hf measured: 779.3515 
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Example 561: 4-Cyanophenyl 6-14-1(4-hydroxyphenyl)(methypearbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1//)-yllearbony1}-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 562:2-Ethynylphenyl 6-14-1(4-hydroxyphenyl)(methyl)earbamoy1]-1,5- 

5 dimetby1-1H-pyrrol-2-y11-7-(K3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-yllearhony1)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 563: 3-Ethynylphenyl 644-1(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(117)-yllearbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 564:4-Ethynylphenyl 644-[(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1}-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

To a solution of the product obtained from Example 784 (53 mg, 0.06 mmol, 1 eq) and 

triethylamine 	(10 	!IL, 	0.1 	mmol) 	in 	THE 	(1 	mL) were 	added 

15 bis(triphenylphosphine)palladium(II) dichloride (5 mg, 0.01 mmol, 0.12 eq), copper(I) 

iodide (0.7 mg, 3.84 umol), and trimethylsilylacetylene (36 uL, 0.26 mmol, 4 eq) and the 

mixture was heated at 60°C for ca 16 h. The reaction was allowed to cool to ambient 

temperature, then evaporated and purified preparative HPLC (H20-TFA/acetonitrile; 

gradient elution) to afford the desired product. 

20 LC/MS (C47H47N506) 778 [M+I-1]+; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C471-147N506 
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Examnie 561:4-CyanophenvI 6-{4-[(4-hydroxyphenyI)(methyl)carbamoyl]-l,5-

dimethyl-lJ?-pyrrol-2-yl}-7-{[(35)~3-(morpholiii-4-y]methyI)-3,4-dihydroisoquinolin-

2(li7)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 562:2-EthvnvIphenvi 6-{4-[(4-hy d roxyph eny l)(m ethyl)carb am oyl] -1,5-

dimethyl-l/?-pyrrol-2-yl}-7-{[(3rS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(li?)-carboxylate 

Example 563:3-Etliynyl phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyl-l//-pyrroI-2-yl}-7-{[(35')-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(lJy)-yl]carbonyl}-3,4-dihydroisoquinoline-2(lJf/)-carboxylate 

Example 564:4-EthynyIphenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyl-l//-pyrrol-2-yI}-7-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

To a solution of the product obtained from Example 784 (53 mg, 0.06 mmol, 1 eq) and 

triethylamine (10 j..iL, 0.1 mmol) in THF (1 mL)were added 

bis(triphenylphosphine)palladium(II) dichloride (5 mg, 0.01 mmol, 0.12 eq), copper(I) 

iodide (0.7 mg, 3.84 (imol), and trimethylsilylacetylene (36 (iL, 0,26 mmol, 4 eq) and the 

mixture was heated at 60°C for ca 16 h. The reaction was allowed to cool to ambient 

temperature, then evaporated and purified preparative HPLC (H20-TFA/acetonitrile; 

gradient elution) to afford the desired product. 

LC/MS (C47H47N50(,) 778 [MMT] : RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H47N5O6 
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[M+Hr calculated: 778.3599 

[M+1-1]+  measured: 778.3635 

Example 565:2,3-Diehlorophenyl 6-{4-[(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquirtolin- 

5 2(11/)-ylicarbony1)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 566:Naphthalen-1-y1 6-(4-[(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1}-7-{1(3S)-3-(tnorpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(11/)-yllearbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 567:1H-Indo1-7-y1644-[(4-hydroxyphenyl)(methyl)earbamoyl]-1,5- 

10 dimethy1-1H-pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-yllearbony1)-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 568:1-Methy1-1H-indo1-7-y16-14-1(4-hydroxyphenyl)(methyl)earbamoyli- 

1,5-dimethyl-lH-pyrrol-2-y1}-7-{1(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-ylicarbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

15 Example 569:1H-Indo1-4-y1 6-14-1(4-hydroxyphenyl)(methyl)earbamoy1]-1,5- 

dimethyl-1.1/-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-yllearbony1)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 570:1-Methy1-1H-indo1-4-y16-(4-[(4-hydroxyphenyl)(methyl)carbamoyll- 

1,5-dimethy1-1H-pyrrol-2-y1}-7- {[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

20 dihydroisoquinolin-2(1H)-ylicarbony1}-3,4-dihydrolsoquinoline-2(1H)-earboxylate 
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[M+H]+ calculated: 778.3599 

[M+H]+measured: 778.3635 

Example 565:2,3-Dichlorophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl}-l,5-

dimethyl-lJ^-pyriol-2-yl}-7-{[(35)-3-(morphoIiii-4-ylinethyl)-3,4~dihydroisoquinolin-

2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l/?)-carboxylate 

Example 566:Naphthalen-l-yl 6-{4-[(4-hydroxyphenyl)(methyI)carbamoyl]-l,5-

diinethyl-l//-pyrrol-2-yl}-7-{[(3.Sr)-3-(morpholiii-4-yImethyl)-3,4-dihydroisoquinolin-

2(l/?)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxyIate 

Example 567:l/?-Indol-7-vl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dlmethyl-l//-pyrrol-2-yl}-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(lJy)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 568:1-Methyl-1 JT-indol-7-yl 6- {4- [(4-hydroxyphenyl)(methyl)carbamoy 1] -

1,5-dime(hyl-l//-pynol-2-yl{-7-{i(3lV)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(lfi)-carboxylate 

Example 569: l//-Indol-4-yl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyl-ljfir-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin~ 

2(l//)-yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 570: l-Methyl-l/f-indol-4-yl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]~ 

l,5-dimethyl-lJff-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(lH)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxyIate 
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Example 571:11/-Pyrrolo12,3-blpyridin-4-y1 6-{4-[(4-hydroxyphenyl)(methyl) 

carbamoy1]-1,5-dimethy1-1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholia-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-ylicarbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 572:1-Methy1-1H-pyrrolo[2,3-b]pyridin-41-y16-14-1(41- 

5 hydroxyphenyl)(methyl)carbamoy11-1,5-dimethyl-1H-pyrrol-2-y1}-741(3S)-3- 

(morpholin-4-ylmethyl)-3,41-dihydroisoquinolin-2(11/)-yljearbonyl}-3,4-

dihydroisoquinoline-2(11i)-earboxylate 

Example 573:3,4-Diehlorophenyl 6-44-[(41-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1}-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4- 

10 tetrahydroisoquinoline-2-earbony11-1,2,3,41-tetrahydroisoquinoline-2-earboxylate 

Step A: 6-(444-(Benzyloxy)phenylffinethyl)carbantoy1}-1,5-dimethyl-1H-pyrrol-2-y1)-7- 

1(3S)-3-(Inotpholin-4-ylmethyl)-1,2,3,4-tetrahydrolsoquinoline-2-carbonyll-1,2,3,4- 

tetraltydroisoquinoline-2-carbonyl chloride 

To a solution of the compound from Preparation 6ba {450 mg, 0.47 mmol) and N,N- 

15 diisopropylethylamine (0.41 mL, 2.36 mmol) in dichloromethane (45 mL), cooled to 0 °C, 

was added triphosgene (139 mg, 0.47 mmol) and the mixture was stirred for 1 h at ambient 

temperature. The reaction was diluted with dichloromethane and was washed with 1M 

aqueous HC1. The organic extract was dried over magnesium sulfate, filtered and 

concentrated in vacuo to afford a yellow solid that was used directly in the next step 

20 without further purification, and assuming quantitative transformation. 

LC/MS (C46H45C1N505) 786 [M+H]+; RT 1.33 (Method B) 

Step B: 3,4-Dichlorophenyl 6-(444-(benzyfoxy)phenyll(methylkarbamoy0-1,5- 

dimethyl-M-pyrrol-2-y1)-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinolhie-2-carbonyll-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 
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Examplc 571: li/-Pvrrolo[2.3-f>lpyridin-4-vl 6-{4-[(4-hydroxyphenyl)(methyl) 

carbamoyl]-l,5-dimethyI-li7-pyrrol-2-yI}-7-{[(31S')-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 572: l-Methvl-l//-pvrrolo|2,3-/Hpvridin-4-vl 6-{4-{(4-

hy droxy pheny l)(m ethy l)carbamoyl] -1,5 -d imethyl-l//-py rrol-2-y l}-7 - {|(3.S')-3-

(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxyIate 

Example 573:3.4-Dichlorophenvl 6-{4-[(4-hydroxyphenyI)(methyl)carbamoyl]-l,5-

dimethyI-lJyr-pyrrol-2-yl}-7-[(35)-3-(morpholin-4-yImethyl)-l,2,3»4-

tetrahydroisoquinoline-2-carbonyI]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

Step A: 6-(4-{[4-(Benzyloxy)phenyl](methyl)carbamoyl}-l,5-dimethyl-lH-pyrrol-2-y1)-7 

[(3S)-3-(morphoIin-4-yImethyl)~l,2,3,4~tetrahydroisoquinoline-2-cai'bonyl]-l,2,3,4-

tetrahydroisoquinoline-2-carbonyI chloride 

To a solution of the compound from Preparation 6ba (450 mg, 0,47 mmol) and N,N-

diisopropylethylamine (0.41 mL, 2.36 mmol) in dichloromethane (45 mL), cooled to 0 °C, 

was added triphosgene (139 mg, 0.47 mmol) and the mixture was stirred for 1 h at ambient 

temperature. The reaction was diluted with dichloromethane and was washed with IM 

aqueous HCI. The organic extract was dried over magnesium sulfate, filtered and 

concentrated in vacuo to afford a yellow solid that was used directly in the next step 

without further purification, and assuming quantitative transformation. 

LC/MS (C46H48C1N50S) 786 [M+H]+; RT 1.33 (Method B) 

Step B: 3,4-Dichlorophenyl 6-(4-{[4-(benzyIoxy)phenyl](methyl)carbamoyl}-l,5-

dimethyl-lH-pyrro1-2-yi)-7~[(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquiiioIine-2-carbonyl]-l,2,3t4-tetrahydroisoquinoline-2-carboxylate 
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To a solution of the compound from Step A (41 mg, 0.05 mmol) in acetonitrile (5 mL) was 

added potassium carbonate (72 mg, 0.52 mmol), DMAP (0.052 mmol) and 3,4-

dichlorophenol (0.52 mmol) and the mixture heated at 60 °C for ea 16 h. The reaction 

mixture was diluted with ethyl acetate and was washed with saturated aqueous sodium 

5 bicarbonate, and brine. The organic extract was dried over magnesium sulfate and 

concentrated in vacuo. Purification by flash column chromatography (CombiFlash Rf, 4 g 

RediSepTM silica cartridge; dichloromethane to 5 % methanol in dichloromethane) afforded 

the desired product. 

LC/MS (C52H51C12N506) 912 [M+H]*; RT 1.48 (Method B) 

10 Step C: 3,4-Dichlorophenyt 6-1440-hydroxypheityl)(methyl)carbatnoyll-1,5-dintethy1- 

111-pyrrol-2-y0-74(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

earbonylp,2,3,4-tetrabydroisoquinoline-2-earboxylate 

To a solution of the compound from Step A in dichloromethane (5 mL), cooled to 0 °C, 

was added drop-wise boron trichloride (1 M in dichloromethane; 5 eq.). The reaction was 

15 then allowed to warm to ambient temperature and continue stirring for ca 16 h. The 

reaction was quenched by the addition of water (10 mL) and the phases were separated. 

The organic phase was washed successively with aqueous sodium bicarbonate, and brine. 

The organic extract was dried over magnesium sulphate, filtered and concentrated in 

yam°. 	Purification by flash column chromatography (CombiFlash Rf, 4 g RediSepTM 

20 silica cartridge; dichloromethane to 5 % methanol in dichloromethane) afforded the desired 

product. 

LC/MS (C45H45C12N506) 822 [M+H]+; RT 1.28 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C45H45N506C12 

25 [M+1-1]+  calculated: 822.2820 

[M+1-I]' measured: 822.2832 
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To a solution of the compound from Step A (41 mg, 0.05 mmol) in acetonitrile (5 mL) was 

added potassium carbonate (72 mg, 0.52 mmol), DMAP (0.052 mmol) and 3,4-

dichlorophenol (0.52 mmol) and the mixture heated at 60 °C for ca 16 h. The reaction 

mixture was diluted with ethyl acetate and was washed with saturated aqueous sodium 

5 bicarbonate, and brine. The organic extract was dried over magnesium sulfate and 

concentrated in vacuo. Purification by flash column chromatography (CombiFlash Rf, 4 g 

RediSep™ silica cartridge; dichloromethane to 5 % methanol in dichloromethane) afforded 

the desired product. 

LC/MS (CsaHssClzNsOf,) 912 [M+Hf; RT 1.48 (Method B) 

10 Step C: 3,4-Dichloroplienyl 6-{4-[(4-hydroxyphenyI) (methyl)carbainoylj-/, 5-dimethyl-

lH-pyrrol-2-yi}-7-[(3S)-3-(morphofin-4-yImethyl)-l,2,3,4-tetrahydroisoquinoiine-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxytate 

To a solution of the compound from Step A in dichloromethane (5 mL), cooled to 0 °C, 

was added drop-wise boron trichloride (1 M in dichloromethane; 5 eq.). The reaction was 

15 then allowed to warm to ambient temperature and continue stirring for ca 16 h. The 

reaction was quenched by the addition of water (10 mL) and the phases were separated. 

The organic phase was washed successively with aqueous sodium bicarbonate, and brine. 

The organic extract was dried over magnesium sulphate, filtered and concentrated in 

vacuo. Purification by flash column chromatography (CombiFlash Rf, 4 g RediSep™ 

20 silica cartridge; dichloromethane to 5 % methanol in dichloromethane) afforded the desired 

product. 

LC/MS (C45H45CI2N5O6) 822 [M+Hf; RT 1.28 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C45H45N5O6CI2 

25 [M+Hf calculated: 822.2820 

[M+Hf measured: 822.2832 
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Example 574:Naphthalen-2-y1 6-{4-[(4-hydroxyphenyl)(methypearbamoy111-1,5- 

dimethyl-IH-pyrrol-2-y1)-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 

5 naphthalen-2-ol. 

LC/MS (C49H49N506) 804 [M+H]+; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C49H49N506 

[M+1-1]+  calculated: 804.3756 

10 [M+H]+  measured: 804.3767 

Exam 	)le 575:1H-Indo1-6-06-{4-[(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethy1-1H-pyrrol-2-01-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbony1]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 3H- 

15 indol-6-ol. 

LC/MS (C47H48N606) 793 [M+H]+; RT 1.15 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47R4sN606 

[M+H]+  calculated: 793.3708 

20 [M+H]+  measured: 793.3690 

Example 576:1-Methyl-1H-indo1-6-y1 644-[(4-hydroxyphenyl)(methypearbamoyl]- 

1,5-dimethyl-1H-pyrrol-2-y11-741(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yllcarbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 574:Naphthalen-2-vl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimcthyl-1//-pyrroI-2-yl}-7-[(3,S,)-3-(niorphoIin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-earbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 

naphthalcn-2-ol. 

LC/MS (C49H49N5O6) 804 [M+H]+; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C49H49N5O6 

[M+Hf calculated: 804.3756 

[M+Hf measured: 804.3767 

Example 575: l/jf-IndoI-6-vl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoylJ-l,5-

dimethyl-l/7-pyrrol-2-yI}-7-[(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyI]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 3H-

indol-6-ol. 

LC/MS (C47H48N606) 793 [M+H]+; RT 1.15 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: CVyRisNfiOfi 

[M+H]+ calculated: 793.3708 

[M+Hf measured: 793.3690 

Example 576: l-McthyM/f-indol-6-vl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoylJ-

l,5-dimethyl-l//-pyrrol-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyI}-3,4-dihydroisoquinoline-2(ljF/)-carboxylate 
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Example 577:1H-Indo1-5-y16-{4-[(4-hydroxyphenyl)(methyl)earhamoy11-1,5- 

dimethyl-1H-pyrrol-2-y1}-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 1H- 

5 indo1-5-ol. 

LC/MS (C47H48N606) 793 [M+1-1]÷; RT 1.13 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H48N606  

[M+211]2+  calculated: 397.1890 

10 [M+2H]2+  measured: 397.1879 

Example 578:1-Methy1-1H-indo1-5-y16-(4-[(4-hydroxyphenyl)(methyl)earbamoy11- 

1,5-dimethy1-1H-pyrrol-2-y1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(111)-yllearbony1}-34-dihydroisoquinoline-2(11/)-earboxylate 

Example 579:1H-Pyrrolo[2,3-b]pyridin-5-y16-0-1(4-hydroxyphenyl)(methyl) 

15 earbamoy11-1,5-dimethy1-1H-pyrrol-2-y1)-74(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 1H-

pyrrolo[2,3-b]pyridin-5-ol. 

LC/MS (C46H47N706) 794 [M+1-1]+; RT 1.07 (Method B) 

20 High-resolution mass (ESI+): 

Empirical formula: C46H47N706 

[M+24]2+  calculated: 397.6867 
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Example 577: lZ/-Indol-5-y 16- {4- [(4-hy d roxy pheny l)(methyl) car bamoy I] -1,5-

dimethyI-li/-pyrrol-2-yl}-7-[(3S)-3-(morpholin-4-yImethyl)-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-l,2,3t4-tetrahydroisoquinoline-2-carboxylate 

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 1H-

indol-5-oI. 

LC/MS (C47H48N6O6) 793 [M+Hf; RT 1.13 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C^H^NGOG 

[M+2H]2+ calculated: 397.1890 

[M+2H]2+ measured: 397.1879 

Example 578: l-Methvl-lff-indol-5-vl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-

l,5-dimethyl-l//-pyrrol-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquino!in-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(li/)-carboxylate 

Example 579:1j/-PyrroIo[2,3-Mpvridin-5-vl 6-{4-[(4-hydroxyphenyl)(methyl) 

carbamoyl]-l,5-dimethyI-l//-pyrrol-2-yl}-7-[(3>S)-3-(morpholin-4-ylmethyl)-l,2,3>4-

tetrahydroisoquinoline-2-carbonyl]-l,2,354-tetrahydroisoquinoline-2-carboxylate 

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 1H-

pyrrolo[2,3-&]pyridin-5-ol. 

LC/MS (C46H47N7O6) 794 [M+H]+; RT 1.07 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C^H/^NyO,, 

[M+2H]2+ calculated: 397.6867 
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[M+21-1]2+  measured: 397.6880 

Example 580: 1-Methyl4H-pyrrolo[2,3-b]pyridin-5-yl 644-1(4- 

hydroxyphenyl)(methyl)earbamoy1]-1,5-dimethy1-111-pyrrol-2-y1}-7-{[(3S)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquitiolin-2(1H)-ylicarbonyl}-3,4- 

5 dihydroisoquinoline-2(1H)-earboxylate 

Example 581: 1H-Pyrrolo 12,3-b]pyridin-4-y16-14-[(4-hydroxyphenyl)(methyl) 

earbamoy11-1,5-dimethy1-1H-pyrrol-2-y11-7-11(3R)-3-methyl-3,4-dihydroisoquinolin- 

2(11/)-yl]carbonyl)-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 582: 1H-Pyrrolo [2,3-b]pyridin-5-y1 6-14-[(4-hydroxyphenyl)(methyl) 

10 earbamoy11-1,5-dimethyl-11/-pyrrol-2-y1}-741(3R)-3-methyl-3,4-dihydroisoquinolin- 

2(1H)-yllearbonyli-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 583: 2-(Methylsulfanyl)phenyl 6-{4-1(4-hydroxyphenyl)(methyl)earbamoy1]- 

1,5-dimethyl-1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yl]earbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

15 Example 584: 3-(Methylsulfanyl)phenyl 6444(4-hydroxyphenyl)(methyl)earbamoyli- 

1,5-dimethyl4H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydruisoquinolin-2(1H)-yliearbonyll-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 585: 4-(Methylsulfanyl)phenyl 6-(44(4-hydroxyphenyl)(methyl)earbamoy11- 

1,5-dimethy1-1H-pyrrol-2-y1)-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4- 

20 dihydroisoquinolin-2(1H)-yllearbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 580:1-Methy l-l//-pyrrolo[2,3~b\pyridin-5-yl 6-{4-[(4-

liydroxyphenyI)(methyl)carbamoyl|-l,5-dimethyI-l//-pyrrol-2-yl}-7-{f(3iS,)-3-

(morpholin-4-ylmethyI)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihy d roisoq uin oline-2 (l//)-carboxy la te 

Example 581: ljy-Pvrrolol2.3-Mpvridin-4-yl 6-{4-[(4-hydroxyphenyl)(methyl) 

carbamoyI]-l,5-dimethyl-l//-pyrrol-2-yl}-7-{[(3J?)-3-methyl-3,4-dihydroisoquinolin-

2(l/7)-yl]carbonyI}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 582: l//-Pvrrolor2.3-f»Tpvridm-5-vl 6-{4-[(4-hydroxyphenyl)(methyl) 

carbamoyl]-l,5-dimcthyl-l//-pyrrol-2-yl}-7-{[(3if)-3-mcthyl-3,4-dihydroisoquino]in-

2(l//)-yl]carbonyI}-3,4-dihydroisoquinoline-2(l/7)-carboxylate 

Example 583:2-(Methvlsulfanvl)phenvl 6-{4-[(4-hydroxyphenyl)(inethyl)carbamoyl]-

l,5-dimethyl-l//-pyrroI-2-yl}-7-{[(3l?)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l/7)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxyIate 

Example 584:3-<MethvlsulfanvDphenvl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-

l,5-diinethyl-li/-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyI)-3,4-

dihydroisoquinolin-2(l//)-yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 585:4-flMethylsulfanvDphenvl 6-{4-[(4-hydroxyphenyI)(methyl)carbamoyl]-

l,5-dimethyl-l//-pyrrol-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(li/)-yl]carbonyI}-3,4-dihydroisoquinoline-2(li/)-carboxylate 
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Example 586:2-(Dimethylearbamoyl)phenyl 6-{4-1(4- 

hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethy1-1H-pyrrol-2-y11-7-{k3R)-3-methyl- 

3,4-dihydroisoquinolin-2(111)-yllearbonyl}-3,4-dihydroisoquinoline-2(11/)-

earboxylate 

5 Example 587:3-(Dimethylearbamoyl)phenyl 6-(4-1(4-hydroxyphenyl)(methyl) 

earbamoy11-1,5-dimethy1-1H-pyrrol-2-y11-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin- 

2(1H)-yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 588:4-(Dimethylearbamoyl)phenyl 644-[(4-hydroxyphenyl)(methyl) 

earhamoy11-1,5-dimethy1-111-pyrrol-2-y1}-741(3R)-3-methyl-3,4-dihydroisoquinoli - 

10 2(11-1)-yllearbonyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 589:2-Methylphenyl 6-(1,5-dimethy1-4-Imethyl(phenyl)carbamoy11-1H- 

pyrrol-2-y1}-7-0(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyl)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 590:3-Methylphenyl 6-41,5-dimethy1-4-Imethyl(phenypearbamoyll-1H- 

15 pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-

ylicarbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 591: 4-Methylphenyl 6-(1,5-dimethy1-4-imethyl(phenyl)carbamoyll-1H- 

pyrrol-2-y1)-74(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

earbonyll-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 
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Example 586:2-(Dimethylcarbamoyl)phenvl 6-{4-[(4-

hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyI-li/-pyrrol-2-yl}-7-{[(3/f)-3-methyl-

3,4-dihydroisoquinolin-2(lJH)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-

carboxylate 

Example 587: 3-(DimethvlcarbamovDphenYl 6-{4-|(4-hydroxyphenyl)(niethyl) 

carbamoyl J-l,5-d imethyl-l//-pyrrol-2-yl}-7-{[(3J?)-3-methyl-3,4-dihydroisoquinolin-

2(l/f)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 588:4-(DimethylcarbamovDphenvl 6-{4-[(4-hydroxyphenyl)(methyl) 

carbanioyI]-l,5-diinethyl-ljF/-pyrrol-2-yl}-7-{[(3/?)-3-methyl-3,4-dihydroisoquinolin-

2(li/)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylatc 

Example 589:2-Methvlphenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-li/-

pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinoIin-2(l//)" 

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 590:3-Methylphenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1 H~ 

pyrrol-2-yl}-7-{[(35)-3-(morpholm-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-diliydroisoquinoline-2(lfl)-carboxylate 

Example 591:4-Methvlphenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-li/-

pyrrol-2-yl}-7-[(3.S)-3-(morpholin-4-ylmethyl)-l,2,354-tetrahydroisoquinoline-2-

carbonyl]-l,2,3>4-tetrahydroisoquino!ine-2-carboxylate 
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The procedure is as in Example 785, replacing the product from Preparation 6ch with the 

product from Preparation 6ca. 

LC/MS (C46H49N505) 752 [11/1-FH]+; RT 1.34 (Method B) 

High-resolution mass (ESI+): 

5 Empirical formula: C46H49N505  

[M-41]+  calculated: 752.3806 

[M+H]+  measured: 752.3836 

Example 592:2-Chlarophenyl 6-41,5-dimethy1-4-[methyl(phenyl)earbamoy1]-1H- 

pyrrol-2-y1)-7-0(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)- 

10 yllearbonyll-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 593:3-Chlorophenyl 6-(1,5-dimethy1-4-fmethyl(phenyl)earbamoy11-1H- 

pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyll-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 594:4-Chlorophenyl 6-0,5-dimethyl-4-[methyl(phenyl)earbamoyl]-11/- 

15 pyrrol-2-y1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyl}-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 595:2-Hydroxyphenyl 6-{1,5-dimethy1-4-[methyl(phenyl)earbamoyl]-1H- 

pyrrol-2-y1)-7-11(3S)-3-(morpholin-4-ylmethyl)-34-dihydroisoquinolin-2(1H)-

yljearbonyll-3,4-dibydroisoquinoline-2(11i)-earboxylate 
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The procedure is as in Example 785, replacing the product from Preparation 6cb with the 

product from Preparation 6ca. 

LC/MS (C46H49N5O5) 752 [M+Hf; RT 1.34 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H49N5O5 

[M+Hf calculated: 752.3806 

[M+Hf measured: 752.3836 

Example 592:2-Chlorophenyl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l//-

pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(l//)-

ylJcarbonyl}-3,4-dihydroisoquinoline-2(l/i)-carboxylate 

Example 593:3-Chlorophenvl 6-{l,5-dimethyl-4-[methyl(phenyI)carbamoyl]-l//-

pyrroI-2-yI}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li/)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l/f)-carboxylate 

Example 594:4-Chlorophenyl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l£T-

pyrro!-2-yI}-7-{[(35')-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 595:2-Hvdroxyphenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l//-

pyrrol-2-yl}-7-{[(3>S')-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(li/)-carboxylate 



WO 2015/011164 	 PCT/EP2014/065764 

- 259 - 

Example 596: 3-Hydroxyphenyl 6-(1,5-dimethy1-4-[methyl(phenypearbamoyl]-1H- 

pyrrol-2-y1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

ylicarbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 597: 4-Hydroxyphenyl 6-{1,5-dimethy1-4-[methyl(phenyl)carbamoy1]-1H- 

5 pyrrol-2-y1}-7-1[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-

yl] carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 598:2-Methoxyphenyl 641,5-dimethy1-4-[methyl(phenyl)carbamoy1]-1H- 

pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11-/)-

yllearbony1)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 599: 3-Methoxyphenyl 6-(1,5-dimethy1-4-[methyl(phenyl)earbamoyl]-1H- 

pyrrol-2-y1)-7-f1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yl] carbonyl)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 600: 4-Methoxyphenyl 641,5-dimethy1-4-[methyl(phenyl)earbamoy1]-1H- 

pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)- 

15 yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 601:2-(Methylamino)phenyl 6-11,5-dimethy1-4-Imethyl(phenyl)earbamoy11- 

1H-pyrrol-2-y1)-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbony1}-3,4-dihydroisoquinoline-2(11-1)-earboxylate 
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Example 596:3-Hydroxyphenyl 6- {1,5-dimethy 1-4- [methyl(phenyl)carbamoy 1] -1H-

pyrrol-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoqiunolin-2(l//)-

yl]cavbonyl}-3,4-dihydroisoquinoline-2(li?)-carboxylate 

Example 597:4-Hydroxyphenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-

pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3>4-dihydroisoquinolin-2(l,ff)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 598:2-Methoxyphenvl 6-{l,5-dimethyl-4-[methyI{phenyl)carbamoyl]-l/f-

pyrrol-2-yI}-7-{[(3tV)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquiiiolin-2(l H)-

yl]carbonyJ}-3,4-dihydroisoquinoline-2(l/7)-carboxylatc 

Example 599:3-Methoxyphenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l//-

pyrrol-2-yl}-7-{[(3»S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 600:4-Methoxyphenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l//-

pyrrol-2-yl}-7-{[(35')-3-(morpholin-4-ylmcthyl)-3>4-dihydroisoquinolin-2(li0-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 601:2-(Methylamino)phenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-

l//-pyrrol-2-yl}-7-{[(3,S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoIine-2(l//)-carboxylate 
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Example 602:3-(Methylamino)phenyl 6-{1,5-dimethy1-4-Imethyl(phenyl)earbamoy11- 

1H-pyrrol-2-y1)-7-0-(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyl}-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 603:4-(Methylamino)phenyl 6-{1,5-dimethy1-4-imethyl(phenyl)carbamoyll- 

5 1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

ylllearbony1}-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 604:2-(Dimethylamino)phenyl 6-{1,5-dimethy1-4-Imethyl(phenyl) 

earbamoy11-1H-pyrrol-2-y11-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(11/)-ylicarbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 605:3-(Dimethylamino)phenyl 6-(1,5-dimethy1-4- 

[methyl(phenypearbamoy1]-1H-pyrrol-2-y1)-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(11-1)-yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 606:4-(Dimethylamino)phenyl 6{1,5-dimethy1-4-Imethyl(phenyl) 

earbamoy11-1H-pyrrol-2-y1}-7-{[(19-3-(morpholin-4-ylmethyl)-3,4- 

15 dihydroisoquinolin-2(1H)-yllearbony1}-3,4-dihydroisoquinoline-2(1Th-earboxylate 

Example 607:2-(Acetylamino)phenyl 6-{1,5-dimethy1-4-[methyl(phenyl)earbamoyl]- 

1R-pyrrol-2-y1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

ylicarbonyli-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 602: 3-(Methvlamino)phenvl 6-{l,S-dimethyl-4-[methyl(phenyI)carbamoyI] 

li/-pyrrol-2-yl}-7~{[(3>S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoqiiinolin-2(l/f)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 603:4-fMethvlamino')pheiivI 6-{l,5-dimethyl-4-(methyl(phenyl)carbamoyl] 

l//-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 604:2-fDimethvlamiuo)phenvl 6-{l,5-dimcthyl-4-[methyl(phenyl) 

carbamoylj-l//-pyrrol-2-yI}-7-{f(31?)-3-(morphoIin-4-yImethyl)-3,4-

dlhydroisoquinolin-2(li/)-yl]carbouyl}-3,4-dihydroisoquinoline-2(l/?)-carboxylate 

Example 605:3-(Dimethvlamino)phenvl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-li/-pyrroI-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l/J)-yIJcarbonyI}-3,4-dihydroisoquiiioline-2(l//)-carboxylate 

Example 606:4-fDimethvlamino^phenvl 6-{l,5-dimethyl-4-[methyl(phenyl) 

carbamoyl]-lH-pyrrol-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyI}-3,4-dihydroi$oquinoline-2(ljF/)-carboxylate 

Example 607:2-fAcetvlamino'>phenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-

l//-pyrrol-2-yl}-7-{[(3S)-3-(morpholiii-4-yImethyl)-3,4-dihydroisoquinoliii-2(l/ir)-

yl]carbonyl}-3,4-dihydroisoquinoIine-2(l//)-carboxylate 
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Example 608: 3-(Acetylamino)phenyl 6-{1,5-dimethy1-4-[methyl(phenyl)earbamoy1]- 

111-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,41-dihydroisoquinolin-2(1H)-

yl]earbony11-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 609:4-(Acetylamino)phenyl 6-{1,5-dimethy1-4-Imethyl(phenyl)carbamoyll- 

5 1H-pyrrol-2-y11-741(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyl}-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 610:2-(Trifluoromethyl)phenyl 6-11,5-dimethy1-4- 

[methyl(phenyl)carbamoy1]-1H-pyrrol-2-y1}-7-1[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yllearbony11-3,41-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 611:3-(Trifluoromethyl)phenyl 6-(1,5-dimethy1-4-[methyl(phenyl) 

earbamoy1]-1H-pyrrol-2-y1}-7-{K3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yllearbony1)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 612:4-(Trifluoromethyl)plienyl 6-(1,5-dimethy1-44methyl(phenyl) 

earbamoy1]-1H-pyrrol-2-y1)-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,41- 

15 dihydroisoquinolin-2(1H)-yl]earbony1)-3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 613:2-Cyanophenyl 6-(1,5-dimethy1-4-[methyl(phenypearbamoy1]-1H- 

pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbony1}-3,4-dihydroisoquinoline-2(11/)-earboxylate 
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Example 608:3-fAcetvlamino)phenvl 6-{l,5-dimethyl-4-[methyI(phenyl)carbamoyl]-

l/f-pyrrol-2-yl}-7-{[(3>S,)-3-(inorplioIin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 609:4-fAcetylamino)phenyl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-

l//-pyrrol-2-yl}-7-{[(3.S')-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yI]carbonyl}-3,4-dihydroisoquinoline-2(l/f)-carboxylate 

Example 610:2 -(T riflu oromethy l)ph eny 16- {1,5-d imethy 1-4-

[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(ljRT)-carboxyIate 

Example 611:3-fT rifluoromethyl)phenyl 6- {1,5-dimethyl-4- [methyl(phenyl) 

carbamoyl]-li/-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquino!in-2(lf/)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 612:4-fTrifluoromethyl)phenyl 6-{l,5-dimethyl-4~[methyl(phenyl) 

carbamoyl] -1 //-pyrrol-2-yl} -7- {[(3,S)-3-(mo rph olin-4-y lmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 613:2-Cvanophenvl 6-{l,5-dimethyI-4-[methyl(phenyl)carbamoyl]-li/-

pyrrol-2-yl}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(ljf7)-

yl]carbonyI}-3,4-dihydroisoquinoIine-2(l.H)-carboxylate 
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Example 614: 3-Cyanophenyl 6-11,5-dimethy1-4-Imethyl(phenyl)earbamoy11-11/- 

pyrrol-2-y1)-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 615: 4-Cyanophenyl 6-11,5-dimethy1-4-[methyl(phenyl)earbamoy1]-1H- 

5 pyrrol-2-y1}-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1/1)-

yllearbony1)-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 616: 2-Ethynylphenyl 6-{1,5-dimethy1-4-[methyl(phenyl)earbamoy1]-1H- 

pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

ylicarbooy11-3,4-dihydroisoquinoline-2(11/)-earboxylate 

10 Example 617:3-Ethynylphenyl 6-{1,5-dimethy1-4-[methyl(phenyl)carbamoy1]-1H- 

pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-

yljearbonyl)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 618:4-Ethynylphenyl 6-{1,5-dimethy1-4-[methyl(phenyl)earbamoy1]-11-/- 

pyrrol-2-y1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11i)- 

15 yflearbony1)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 619:2,3-llichlorophenyl 6-{1,5-dimethy1-4-Imethyl(phenyl)earbamoy11-1H- 

pyrrol-2-y1}-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)-

ylicarbonyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate 
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Example 614:3-Cyanophenyl 6-{l,5-dimethyl-4-[methyl(phenyI)carbamoyl]-lH-

pyrrol-2-yI}-7-{[(3iS)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinoIin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 615:4-Cvanophenvl 6-{l,5-dimethyI-4-[methyI(phenyl)carbamoyl]-l//-

pyrrol-2~yl}-7-{[(3jS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolip-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 616:2-Ethvnvlphenvl 6-{1,5-dinicthyl-4-[methyl(phenyl)carbamoyl]-J77-

pyrrol-2-yl}-7-{[(35)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinoIiii-2(l/0-

yl]carbonyI}-3,4-dihydroisoquinoIine-2(l//)-carboxylate 

Example 617:3-Ethvnvlphenvl 6-{l,5-dimethyl-4-[methyI(phenyl)carbamoyl]-l//-

pyrrol-2-yI}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 618:4-Ethvnvlphenvl 6-{l,5-dimethyl-4-|methyl(phenyl)carbamoyl]-l/7-

pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoqHinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoIine-2(l/7)-carboxylate 

Example 6i9:2.3-Dichlorophenvl 6-{l,5-dimethyI-4-[methyl(phenyl)carbamoylj-l//-

pyrrol-2-yl}-7-{[(31S)-3-(morphoHn-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJf/)-

yl]carbonyl}-3,4-dihydroisoquinoIine-2(l//)-carboxylate 
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Example 620: Naphthalen-1-y1 6-(1,5-dimethy1-4-Imethyhphenypearbamoyli-1H- 

pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 621:1H-Indo1-7-y1 6-{1,5-dimethy1-4-Imethyhphenypearbamoylj-1H-pyrrol- 

5 2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbony1}- 

3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 622:1-Methy1-1H-indo1-7-y1 6-{1,5-dimethy1-4-[methyhphenyl)earbamoy1]- 

1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyll-3,4-dihydroisoquinoline-2(1H)-carboxylate 

10 Example 623:1H-Indo1-4-y1 6-11,5-dimethy1-4-knethyl(phenyl)earbamoy11-1H-pyrrol- 

2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbony1}- 

3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 624:1-Methy1-1H-indol-4-y16-{1,5-dimethyl-4-[methyhphenyl)earbamoyl]- 

1H-pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)- 

15 yllearbonyll-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 625:1H-Pyrrolo[2,3-b]pyridin-4-y1 641,5-dimethy1-4- 

[methyhphenyl)earbamoy1]-1H-pyrrol-2-y11-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-yll carbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 620:Naphthalen-l-yl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l//-

pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

ylJcarbonyl}-3,4-dihydroisoquinoline-2(lJ^)-carboxylate 

Example 621:li?-Indol-7-vl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l//-pyrrol-

2-yl}-7-{[(3tf)-3-(morpholin-4-ylinethyl)-3,4-dihydroisoquinolin-2(l/i)-yl]carbonyl}-

3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 622: l-Methyl-lg-indol-7-yl 6-{l,5-dimethyl-4-[metliyl(phenyl)carbamoyl]-

l//-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroi$oquinolin-2(ljF/)-

yl]carbonyl}-3,4-diliydroisoquinoline-2(l#)-carboxylate 

Example 623: liJr-lndol-4-yl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l//-pyrrol-

2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl] carbonyl}-

S^-dihydroisoquinoline^l/i^-carboxylate 

Example 624: l-Methvl-lff-indol-4-vl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyI]-

l//-pyrrol-2-yl}-7-{[(35')-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/0-

yl]earbonyl}-3,4-dihydroisoquinoline-2(li/)-carboxylate 

Example 625: l/f-Pyrrolo[2,3-6]pyridin-4-yl 6-{1,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yl}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinoIin-2(l/J)-yl]carbonyl}-3,4-dihydroisoquinoIine-2(l/f)-carboxylate 
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Example 626:1-Methyl-1H-pyrrolo[2,3-b]pyridin-4-y1 641,5-dimethy1-4- 

Imethyl(phenyl)earbamoy11-1H-pyrrol-2-y11-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinelin-2(111)-yl]earbony1}-3,41-dihydroisoquinoline-2(1H)-earboxylate 

Example 627: 3,4-Diehlorophenyl 6-{1,5-dimethy1-4-[methyl(phenyl)earbamoy1]-11/- 

5 pyrrol-2-y1)-74[(3S)-3-(morpholin-4-ylmethyl)-3,41-dihydroisoquinolin-2(1H)-

ylicarbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 628:Naphthalen-2-y1 6-0,5-dimethyl-4-[methyl(phenyl)earbamoy1]-1/1- 

pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)-

yl]earbanyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 629:1H-Imlol-6-yl 6-{1,5-dimethyl-4-[methyl(phenyl)earbamoy1]-1H-pyrrol- 

2-y1}-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonylj- 

1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

Step A: 6-0,5-Ditnethy1-4-plethyl(phenyl)carbarnoy11-111-pyrrol-2-y1}-7-1-(3S)-3- 

(rnorpholin-4-fitnethy0-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4- 

15 tetrahydroisoquinoline-2-carbonyl chloride and 

Trichloromethyl 6-11,5-dirnethy1-4-pnethyl(phenyOcarhatnoylpH-pyrrol-2-y1}-7-1(3S)- 

3-(morpholin-4-yhnethyl)-1,2,3,4-tetrahydroisoquinolhie-2-carbonyll-1,2,3,4- 

tetrahydroisoquhioline-2-carboxylate 

To a solution of product from Preparation 6ca (200 mg, 0.32 mmol) and N,N- 

20 diisopropylethylamine (0.17 mL, 0.97 mmol) in dichloromethane (10 mL), cooled to 0 °C, 

was added triphosgene (96 mg, 0.32 mmol) and the mixture was stifled at ambient 

temperature 1 h. The reaction was diluted with dichloromethane and washed with 1M 

aqueous HC1. The organic extract was dried with magnesium sulfate, filtered and 

concentrated in vactro to afford the desired products as a mixture. 
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Example 626: l-Methvl-l//-pvrrolol2.3-£>]pvridin-4-vl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-li/-pyrrol-2-yl}-7-{[(3iS)-3-(morpholm-4-yImethyI)-3,4-

dihydroisoquinoliii-2(l/f)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 627:3.4-Dich loroplienvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l/f-

pyrrol-2-yl}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3>4-dihydroisoquinoIin-2(LHr)-

yl]carbonyI}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 628:Naphthalen-2-vl 6-{l,5-dimethyI-4-[methyl(phenyl)carbamoyI]-l//-

pyrrol-2-yl}-7-{[(3£)-3-(inorpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/7)-

yI]carbonyl}-3,4-dihydroisoquinoHne-2(l//)-earboxylate 

Example 629:l/f-Indol-6-vl 6-{l,5-dimethyI-4-[methyl(phenyI)carbamoyl]-ljfir-pyrrol-

2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoIine-2-carbonyl]-

l,2,3?4-tetrahydroisoquinoline-2-carboxylate 

Step A: 6-{l,5-Dimethy}-4-[methyl(phenyl)carbamoy1]~lH-pyrrol-2-yl}-7-[(3S)-3-

(morpholin-4-yimethyl)-l,2,3,4-tetrahydroisoqiiinoline-2-carbonyl]-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl chloride and 

Trichloromethyl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyI]-lH-pyrrol-2-yl}-7-[(3S)-

3-(morphotin-4-ylmethyl)-l,2,3,4-tetrahydroisoqiiinoline-2-carbonyl]-l,2,3,4-

tetrahydroisoquinoline-2-carboxylate 

To a solution of product from Preparation 6ca (200 mg, 0.32 mmol) and N,N-

diisopropylethylamine (0.17 mL, 0.97 mmol) in dichloromethane (10 mL), cooled to 0 °C, 

was added triphosgene (96 mg, 0.32 mmol) and the mixture was stirred at ambient 

temperature 1 h. The reaction was diluted with dichloromethane and washed with IM 

aqueous HCI. The organic extract was dried with magnesium sulfate, filtered and 

concentrated in vacuo to afford the desired products as a mixture. 
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LC/MS (C39H42C1N504) 680 [M+4]4-; RT 1.27, and (C40H42C13N505) 778 [M+H] "; RT 

1.36 (Method B) 

Step B: 1H-Indol-6-y1 6-11,5-dimethy1-4-linethyl(phenyl)carbamoylpH-pyrrol-2-y1}-7- 

[(3S)-3-(tnorpholin-4-ylmethyl)-1,2,3,4-tetrahydrolsoquinoline-2-carbottyll-1,2,3,4- 

5 tetrahydroisoquinolhte-2-earboxylate 

To a solution of the material from Step A (50 mg, 0.06 mmol ) in acetonitrile (5 mL) was 

added potassium carbonate (44 mg, 0.32 mmol) followed by 11-/-indol-6-ol (1.5 eq) and the 

mixture was heated at 60 °C for ca 16 h. The reaction was allowed to cool to ambient 

temperature, and was diluted with ethyl acetate (20 mL) and washed successively with 1M 

10 aqueous sodium hydroxide, and brine. The organic extract was dried over magnesium 

sulfate, filtered and concentrated in -mato. Purification by flash column chromatography 

(CombiFlash Rf, 4 g RediSeptm' silica cartridge; dichioromethane to 10 % methanol in 

dichloromethane) afforded the desired product. 

LC/MS (C471140\1605) 777 [MAW; RT 1.26 (Method B) 

15 High-resolution mass (ESI+): 

Empirical formula: C47H481\1605  

[M+H]+  calculated: 777.3759 

[m+n]+ measured: 777.3795 

Example 630:1-Methyl-1H-indo1-6-y1 6-{1,5-dimethy1-4-1methyl(phenypearbamoyli- 

20 1H-pyrro1-2-y1)-7q [(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-

yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 631:1H-Indo1-5-y1 6-11,5-dimethy1-4-Imethyl(phenyl)carbamoy11-1H-pyrrol- 

2-y11-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbony11- 

1,253,4-tetrahydroisoquinoline-2-earboxylate 
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LC/MS (C39H42CIN5O4) 680 [M+H]+; RT 1.27, and (C4oH42Cl3N505) 778 [M+H]+; RT 

1.36 (Method B) 

Step B: lH-Indol-6-yl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoylJ-lH-pyrrol-2-yl}-7-

f(3S)-3-(morphoIin-4-ylmethyI)-l,2,3,4-tetrahydroisoquinoline-2-carbonyIJ-l,2,3,4-

tetrahydroisoquinoline-2-carboxytate 

To a solution of the material from Step A (50 mg, 0.06 mmol ) in acetonitrile (5 mL) was 

added potassium carbonate (44 mg, 0.32 mmol) followed by l//-indol-6-ol (1.5 eq) and the 

mixture was heated at 60 °C for ca 16 h. The reaction was allowed to cool to ambient 

temperature, and was diluted with ethyl acetate (20 mL) and washed successively with IM 

aqueous sodium hydroxide, and brine. The organic extract was dried over magnesium 

sulfate, filtered and concentrated it1 vacuo. Purification by flash column chromatography 

(CombiFlash Rf, 4 g RediSep™ silica cartridge; dichloromethane to 10 % methanol in 

dichloromethane) afforded the desired product. 

LC/MS (C47H48N6O5) 777 [M+II]+; RT 1.26 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H48N6O5 

[M+Hf calculated: 777.3759 

[M+Hf measured: 777.3795 

Example 630: l-Methyl-li/-indol-6-vl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-

l//-pyrrol-2-yl}-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(17?)-carboxylate 

Example 631: l//-lndol-5-vI 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l.fir-pyrrol-

2-yl}-7"[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-

l,2(3»4-tctrahydroisoquinoline-2-carboxylate 
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The procedure is as in Example 629, replacing 1H-indo1-6-ol in Step B with 1H-indol-5-oi, 

and purifying via preparative HPLC (H20-TFA/acetonitrile; gradient elution). 

LC/MS (C47H48N605)  777 [M+H]+; RT 1.28 (Method B) 

High-resolution mass (ESI+): 

5 Empirical formula: C47H48N605  

[M+H]+  calculated: 777.3759 

[M+1-1]+  measured: 777.3742 

Example 632:1-Methyl-1H-indo1-5-yl 6-(1,5-dimethy1-41-[methyl(phenyl)earbamoyl]- 

1H-pyrrol-2-y1}-7-0(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H) - 

10 yllearbony11-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 633:11/-Pyrrolo12,3-b]pyridin-5-y1 6-0,5-dimethy1-4- 

knethyl(phenypearbamoyli-1H-pyrrol-2-y1}-74(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbonyli-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 629, replacing 1H-indo1-6-ol in Step B with 111- 

15 pyrrolo[2,3-13]pyridin-5-ol. 

LC/MS (C46H47N705) 778 [M+4]+; RT 1.18 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H47N705  

[M-F211]2+  calculated: 389.6892 

20 [M+21-1]2+  measured: 389.6874 
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The procedure is as in Example 629, replacing liT-indol-6-ol in Step B with lf/-indol-5-ol, 

and purifying via preparative HPLC (H20-TFA/acetonitriIe; gradient elution). 

LC/MS (C47H48N6O5) 777 [M+H]+; RT 1.28 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H4SN6O5 

[M+II]+ calculated: 777.3759 

[M+H]+ measured: 777.3742 

Example 632: l-Methyl-lJ?-indol-5-vl 6-{l,5-dimethyl~4-[methyl(phenyl)carbainoyl]-

l//-pyrrol-2-yl}-7-{|(3iST)-3-(morpholin-4-ylmethyl)-3,4-dihydr<)isoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoIine-2(l//)-carboxyIate 

Example 633: li/-Pyrrolo[2,3-b]pyridin-5-yl 6-{1,5-dimethyl-4-

[mcthyl(phenyl)carbamoyl]-l//-pyrrol-2-yl}-7-|(3.S,)-3-(morphoIin-4-yImethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoIine-2-carboxylate 

The procedure is as in Example 629, replacing l//-indol-6-ol in Step B with 1H-

pyrrolo[2,3-&]pyridin-5-ol. 

LC/MS (C46H47N705) 778 [M+Hf; RT 1.18 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C,16H,17N705 

[M+2H]2+ calculated: 389.6892 

[M+2H]2+ measured: 389.6874 
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Example 634:1-Methyl-1H-pyrrolo[2,3-b]pyridin-5-y1 6-(1,5-dimethy1-4- 

[methyl(phenyl)earbamoy1]-1H-pyrrol-2-y1}-7-1(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbony1]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 629, replacing IH-indol-6-ol in Step B with 1-methyl-1H- 

5 pyrrolo[2,3-b]pyridin-5-ol, and purifying via preparative HPLC (H20-TFA/acetortitrile; 

gradient elution). 

LC/MS (C47H49N705) 792 [M+H]+; RT 1.25 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H49N705  

10 [M+2H]2÷  calculated: 396.6970 

[M+2H]2+  measured: 396.6978 

Example 635: 1H-Pyrrolo[2,3-b]pyridin-4-y1 6-(1,5-dimethy1-4- 

[methyl(phenyl)earbamoy1]-1H-pyrrol-2-y11-7-{[(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1H)-yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

15 Example 636:1H-Pyrrolo[2,3-b]pyridin-5-y1 6-41,5-dimethy1-4- 

Imethyl(phenyl)earbamoylj-1H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-earhonyl]-1,2,3,4-tetraltydroisoquinoline-2-earboxylate 

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 1H-

pyrrolo[2,3-b]pyridin-5-ol. 

20 LC/MS (C42H40N604) 693 [M-Ff1]±; RT 1.34 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H40N504 

[M+2F1]2+  calculated: 347.1628 
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Example 634:l-Methvl-lj/-pyrrolo[2,3-b]pyridin-5-yI 6-{1,5-dimethyI-4-

[methyl(phenyl)carbamoyl]-l/ir-pyrrol-2-yl}-7-[(31S)-3-(morpholin-4-ylmethyI)-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 629, replacing \H-indol-6-ol in Step B with 1 -m ethyl-177-

pyrrolo|2,3-/; | pyridin-5-ol, and purifying via preparative HPLC (H20-TFA/acetonitrile; 

gradient elution). 

LC/MS (C47H49N7O5) 792 [M+H]+; RT 1.25 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H49N7O5 

[M+2H]2+calculated: 396.6970 

[M+2H]2+ measured: 396.6978 

Example 635: liZ-Pyrrolo[2,3-6]pyridin-4-yI 6-{1,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-lJff-pyrrol-2-yl}-7-{[(3if)-3-methyl-3>4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 636: l//-l>vrrolof2,3-/>lnvridin-5-vl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yl}-7-[(3/?)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with III-

pyrrolo[2,3-Z?]pyridin-5-ol. 

LC/MS (C42H4ON604) 693 [M+H]+; RT 1.34 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H40N6O4 

[M+2H]24" calculated: 347.1628 
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[M+21-1]2+  measured: 347.1639 

Example 637:2-(Methylsolfanyl)phenyl 6-11,5-dimethy1-4- 

Imethyl(phenyl)earbamoy11-1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-ylIlearbonyl)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

5 Example 638:3-(Methylsulfanyl)phenyl 641,5-dimethy1-4- 

[methyl(phenyl)carbamoy1]-1H-pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(111)-yllearbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 639:4-(Methylsolfanyl)phenyl 6-11,5-dimethy1-4- 

Imethyl(phenypearbamoy1F1H-pyrrol-2-y1}-7-(1(3S)-3-(morpholin-4-ylmethyl)-3,4- 

10 dihydroisoquinolin-2(1H)-yljearbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 640:2-(DimethylearbamoyDphenyl 6-(1,5-dimethy1-4- 

imethyl(phenypearbamoy11-11/-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1M-yllearbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 641:3-(Dimethylearbamoyl)phenyl 641,5-dimethy1-4- 

15 [methyl(phenyl)earbamoy1]-111-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1H)-yllearbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 642:4-(Dimethylearbamoyl)phenyl 6-(1,5-dimethy1-4- 

[methyl(phenyDearbamoyl]-111-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-

dihydroisoquinolin-2(1H)-yl]earbony1)-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 637:2-(MethvlsulfanvQphemi 6-{l,5-dimethyl-4-

[methyl(phenyI)carbamoyl]-l//-pyrroI-2-yl}-7-{[(35l)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(liJ)-yl]carboiiyl}-3,4-dihydroisoquinoliiie-2(l//)-carboxylate 

Example 638:3-(Methvlsulfaiivl)phemi 6-{l ,5-diniethyl-4-

| methyl(pheny l)carbamoyl]-l//-pyiTol-2-yl}-7-{|(3i1)-3-(morpholin-4-y Imethy l)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoIine-2(l//)-carboxyIate 

Example 639:4-fMethvlsulfanvl)phenvl 6-{l,5-dimethyI-4-

[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(ljF/)-carboxylate 

Example 640:2-(DimethyicarbamovQpheiivl 6-{l,5-dimethyI-4-

[methyl(phenyl)carbamoyl]-l/r-pyrrol-2-yl}-7-{[(3if)-3-methyl-3,4-

dihydroisoquinolin-2(l/f)-yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 641:3-(Dimethvlcarbamovl)phenvl 6-{1,5-d imethy 1-4-

[niethyl(phenyl)carbamoyl|-1//-pyrrol-2-yl}-7-{[(3/?)-3-mcthyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoqumoline-2(l/?)-carboxylate 

Example 642:4-(Dimethylcarbamovl)phenvl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-l//-pyrrol-2-yl}-7-{[(3i?)-3-methyl-3,4-

dihydroisoquinolin-2(lJflr)-yl]carbonyl}-3,4-dihydroisoquinoline-2(li/)-carboxylate 
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Example 643:2-Methylphenyl 644-(dibutylearbamoy1)-1,5-dimethy1-11-/-pyrrol-2-y1]- 

7-11(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljearbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 644:3-Methylphenyl 6-14-(dibutylearbamoy1)-1,5-dimethyl-Iff-pyrrol-2-y11- 

5 7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-ylicarbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 645: 4-Methylphenyl 6-14-(dibutylcarbamoy1)-1,5-dimethy1-1H-pyrrol-2-y1]- 

7-{K3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljearbonyl}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

10 Example 646:2-Chlorophenyl 6-14-(dibutylcarbamoy1)-1,5-dimethy1-1H-pyrrol-2-y1]- 

7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbony1}-3,4-

dihydroisoquinoline-2(1H)-earboxylate 

Example 647: 3-Chlorophenyl 6-{1,5-dimethy1-4-Imethyl(phenyl)carbamoy11-1H- 

pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)- 

15 yllearbonyll-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 648: 4-Chlorophenyl 6-(1,5-dimethy1-4-Imethyl(phenyl)earbamoy11-111- 

pyrrol-2-y1}-7-W3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 Hy 

yllearbony1}-3,4-dihydroisoquinoline-2(iii)-earboxylate 

WO 2015/011164 PCT/EP2014/065764 

-269 -

Example 643:2-MethyIphenvl 6-[4-(dibutylcarbamoyl)-l,5-dimethyM/jT-pyrrol-2-yl] 

7-{|(3iS,)-3-(inorpliolin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl|carbonyl}-3,4-

dihydroisoquino!ine-2(l/ir)-carboxylate 

Example 644:3-Methylphenyl 6-|4-(dibutylcarbamoyl)-l)5-dimethyl-177-pyiTol-2-ylJ 

7-{[(3.S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolm-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(lfl)-carboxylate 

Example 645:4-Methvlphenvl 6-[4-(dibii(yIcarbamoyl)-l,5-dimcthyl-l//-pyrrol-2-yl] 

7-{[(31St)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/T)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 646:2-Chlorophenyl 6-[4-(dibutylcarbamoyl)-l,5-dimethyl-lI/-pyrrol-2-yl] 

7-{[(3>S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3J4-

dihydroisoquinoline-2(l//)-carboxylate 

Example 647:3-Chlorophenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l/f-

pyrrol-2-yl}-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li0-

yI]carbonyl}-3,4-dihydroisoquinoline-2(l/Z)-carboxyIate 

Example 648:4-Chlorophenvl 6-{l,5-dimethyl-4-[inethyl(phenyl)carbamoyl]-l//-

pyrrol-2-yl}-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lH)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(lfl)-carboxylate 
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Example 649: 2-Hydroxyphenyl 6- {1,5-dim ethy1-4- [ m ethyl(phenyl)earbam oy1]-1H- 

pyrrol-2-y1)-7- (1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquin olin-2(11/)-

yl] carbonyl} -3,4-dihydroisoquin olin e-2 (1H)-ea rboxylate 

Example 650:3-Hydroxyphenyl 6-11,5-dimethy1-4-[methyl(phenyl)carbamoy1]-1H- 

5 pyrrol-2-y11-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-

yliearbonyl}-3,4-dihydroisoquinoline-2(1H)-earhoxylate 

Example 651: 4-Hydroxyphenyl 6-{1,5-dimethy1-4-rmethyl(phenyl)earbamoy11-11/- 

pyrrol-2-y11-7-([(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-

yllearbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 652:2-methoxyphenyl 6-{1,5-dimethy1-4-lmethyl(phenyl)earbamoy11-1H- 

pyrrol-2-y1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbony1}-3,4-dihydroisoquinoline-2(111)-carboxylate 

Example 653: 3-Methoxyphenyl 6-{1,5-dimethy1-4-f methyl(phenyl)earbamoy11-1H- 

pyrrol-2-y11-7- (1(3S)-3-(mo rpholin-4-ylmethyl)-3,4-dihydroiso quinolin-2(1H)- 

1 5 yljearbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 654: 4-Methoxyphenyl 6-11,5-dimethy1-4-[methyl(phenyl)earbamoy11-1H- 

pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

ylicarbony1}-3,4-dihydrolsoquinoline-2(111)-earboxylate 
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Example 649:2-Hvdroxyphenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l//-

pyrroI-2~yl}-7-{|(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoIin~2(lJH)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 650:3-HvdroxyphenvI 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l.ff-

pyrrol-2-yl}-7-{[(3iS)-3-(morphoUn-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJfi0-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l.ff)-carboxylate 

Example 651:4-HvdroxyphenvI 6-{l,5-dimcthyl-4-[methyl(phenyl)carbamoyl]-l//-

pyrrol-2-yl}-7-{[(35)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]earbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 652:2-methoxyphenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l//-

pyrrol-2-yl}-7-{[(35)-3-(morphoHn-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl] carb onyl}-3,4-dihy d roisoq uin olin e-2 (li/)-carboxy late 

Example 653:3-Methoxvphenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyI]-l//-

pyrrol-2-yl}-7-{[(3>S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lfl)-

ylj ca rbony 1}-3,4-d ihy droisoquinoline-2( 1 jftO-ca rboxy late 

Example 654:4-Methoxyphenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyll-l//-

pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(ljF/)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l/f)-carboxylate 
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Example 655:2-(Methylamino)phenyl 6-{1,5-dimethy1-4-[methyl(phenyl)earbamoyl]- 

1H-pyrrol-2-y1}-7-tR3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

ylllearbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 656:3-(Methylamino)phenyl 6-{1,5-dimethy1-4-Imethyl(phenyl)earbamoyll- 

5 1H-pyrrol-2-01-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

ylicarbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 657:4-(Methylamino)phenyl 6-41,5-dimethyl-4-[methyl(phenyl)earbamoyl]- 

1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yljearbony1}-3,4-dihydroisoquinoline-2(111)-earboxylate 

10 Example 658:2-(Dimethylamino)phenyl 6-{1,5-dimethy1-4- 

[methyl(phenyDearbamoy1]-1H-pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-yllearbonyl}-3,4-dihydroisoquinoline-2(111)-carboxylate 

Example 659:3-(Dimethylamino)phenyl 6-(1,5-dimethy1-4-1methyl(phenyl) 

earbamoy11-1H-pyrrol-2-31}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4- 

1 5 dihydroisoquinolin-2(1H)-yljearbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 660:4-(Dimethylamino)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl) 

earbamoy1]-1H-pyrrol-2-y1)-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(11/)-yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Example 655:2-('Methvlamino)phenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl| 

li/-pyrrol-2-yl}-7-{[(31S)-3-(morpholin-4-ylmethyi)-3,4-dihydroisoquinolin-2(lH)-

y 1] ca rbony 1} -3,4- dihy d roisoquinolin e-2(l/7) -carb oxy late 

Example 656:3-fMethvlamino)phenvl 6-{1,5-dimethy 1-4-[methyl(phenyl)carbamoyl] 

l//-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinolin-2(li/)-

yl]carbonyl}-3,4-dihydroisoquinolinc-2(l/7)-carboxylate 

Example 657:4-fMethvlamino^phenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl] 

l//-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lW)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 658:2-fDimethvlamino'tphenvl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoylJ-li/-pyrrol-2-yl}-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(ljF/)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 659:3-fDimethylamino)phenyl 6-{1,5-dimethy 1-4-[methyl(phenyl) 

carbamoylj-l//-pyrrol-2-yl}-7-{[(3j5)-3-(morpholm-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l/f)-yl]carbonyl}-3,4-dihydroisoquinoIine-2(l//)-carboxylate 

Example 660:4-fDimethvlamino)phenvl 6-{l,5-dimethyl-4-[methyl(phenyl) 

carbamoyl]-lJHr-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinoIin-2(lJH)-yl]carbonyl}-3,4-dihydroisoquinoline-2(lfl)-carboxylate 
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Example 661:2-(Acetylamino)phenyl 641,5-dinkethyl-4-[methyl(phenyl)earbamoyl]- 

1H-pyrrol-2-y1}-7-{f(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11-1)-

ylicarbonyl)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 662:3-(Acetylamino)phenyl 6-{1,5-dimethy1-4-[methyl(phenyl)earbamoyl]- 

5 111-pyrrol-2-y1}-7-{ [(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yl] carbonyl} -3,4-dihydroisoquinoline-2(111)-earboxylate 

Example 663:4-(Acetylamino)phenyl 6-{1,5-dimethy1-4-[methyl(phenyl)earhamoyl]- 

1H-pyrrol-2-01-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yl]carbonyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate 

10 Example 664: 2-(Trifluoromethyl)phenyl 6-41,5-dimethy1-4-[methyl(phenyl) 

earbamoy1]-1H-pyrrol-2-y1)-7- {[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1M-yllearbonyll-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 665:3-(Trifluoromethyl)phenyl 6-{1,5-dimethy1-4-Imethyl(phenyl) 

carbamoy11-1H-pyrrol-2-04-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4- 

15 dihydroisoquinolin-2(111)-yllearbony11-3,4-dihydroisoquinoline-2(11)-earboxylate 

Example 666:4-(Trifluoromethyl)phenyl 6-(1,5-dimethyl-4-Imethyl(phenyl) 

carbamoy1J-1H-pyrrol-2-y1}-7-ff(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-ylicarhonyl)-3,4-dihydroisoquinoline-2(11/)-earboxylate 
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Example 661:2-(AcetvIamino)nhcnvl 6-{l,5-dimetliyl-4-[methyl(phenyl)carbamoyl]-

l//-pyrr°l-2-yl}-7-{[(31S)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinoIm~2(lJH)-

yI]carbonyl}-3,4-dihydroisoquinoline-2(li/)-carboxylate 

Examnlc 662;3-fAcetvlammo)phenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-

l/ir-pyrrol-2-yl}-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinoIine-2(l/7)-carboxylate 

Example 663:4-fAcetylamino)phenyl 6-{1,5-dimethy 1-4-[methyl(phenyl)carbamoyI]-

l//-pyrrol-2-yl}-7-{[(35)-3-(morphoIin-4-ylmethyI)-3,4-dihydroisoquinolin-2(li?)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(li/)-carboxylate 

Example 664:2-(Trifluoromethvl)phenvl 6-{l,5-dimethyl-4-[methyl(phenyl) 

carbamoyl]-lfi-pyrrol-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxyIate 

Example 665:3-fTrifluoromethyl)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl) 

carbamoyl]-l//-pyrrol-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl)-3,4-dihydroisoquinoline-2(lfl)-carboxylate 

Example 666:4-(Trifhioromethvl)phenvl 6-{l,5-diinethyl-4-[methyl(phenyI) 

carbamoyl]-l//-pyrrol-2-yl}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 
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Example 667: 2-Cyanophenyl 6-(1,5-dimethyl-4-[methyl(phenypearbamoy1]-111 

pyrrol-2-y1}-7-1[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11- )-

yllearbonyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 668:3-Cyanophenyl 641,5-dimethy1-4-imethyl(phenyl)earbamoy11-1H- 

5 pyrrol-2-y1}-7-f[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yljearbony1)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 669: 4-Cyanophenyl 6-{1,5-dimethy1-4-[methyl(phenyl)earbamoy1]-11-/- 

pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)-

yllearbonyll-3,4-dihydroisoquinoline-2(111)-earboxylate 

10 Example 670:2-Ethynylphenyl 641,5-dimethy1-44methyl(phenyl)earbamoyl]-11/- 

pyrrol-2-y11-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 671:3-Ethynylphenyl 6-11,5-dimethy1-4-lmethyl(phenyl)earbamoy11-1H- 

pyrro1-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)- 

15 yllearbony1}-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 672: 4-Ethynylphenyl 611,5-dimethy1-4-[methyl(phenyl)earbamoy1]-1H- 

pyrrol-2-0}-741(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbonyl}-3,4-dihydroisoquinoline-2(11/)-earboxylate 
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Examnle 667:2-Cva 110phenyl 6-{l,5-dimethyl-4-[methyl(phenyl)earbamoyl]-l//-

py rrol-2-y 1}-7-{[ (35)-3-(inorpholin-4-y Imethy l)-3,4-dihy droisoquinolin-2 (1 fl)-

yl]carbonyI}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 668:3-Cvanophenvl 6-{l,5-dimethyl-4-[methyI(phenyl)carbamoyl]-lff-

pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJH)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(ljfif)-carboxylate 

Example 669:4-Cvanophenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l/f-

pyrrol-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(ljfiT)-

yI]carbonyl}-3,4-dihydroisoquinoIine-2(l/f)-carboxyIate 

Example 670:2-Ethvnvlphenvl 6-{l,5-dimethyI-4-[methyI(phenyl)carbamoyl]-lH-

py rrol-2-y I}-7- {[(3S)-3-(m orpholin -4-y lmethyl)-3,4-d ihy d rois oquinolin-2(l H)-

y!]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 671:3 -Ethy nylpheny 1 6-{l,5-dim ethy 1-4- [methyl(pheny l)carb am oyl]- IH-

pyrroI-2-yl}-7-{[ (35)-3-(morph olin-4-y Imethy l)-3,4-dihyd rois oquinolin-2 (1//)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(li/)-carb°xyJate 

Example 672:4-Ethvnvlphenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-li/-

pyrrol-2-yl}-7-{[(3£)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li?)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 
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Example 673:2,3-Diehlorophenyl 6-(1,5-dimethy1-44methyl(phenyl)earbamoy11-1H- 

pyrrol-2-y1}-741(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yllearbony11-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 674:Naphthalen-l-y16-{1,5-dimethyl-44methyl(phenyl)earbamoy11-111- 

5 py rrol-2-y1}-7- { [(3S)-3 -(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yll earbonyl}-3,4-dihy dro is oquinoline-2(1H)-ea rboxylate 

Example 675:1H-Indo1-7-y1 6-(1,5-dimethy1-4-Imethyl(phenyl)earbamoy1F1H-pyrrol- 

2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1M-yll earbonyll-

3,4-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 676: 1-Methyl-1H-indo1-7-y16-{1,5-dimethyl-4-[methyl(phenyl)earbamoyl]- 

1H-pyrrol-2-y1)-7-{ K3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yl] earbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 677:1H-Indo1-4-y1 6-{1,5-dimethy1-4-[methyl(phenypearbamoyI]-1H-pyrrol- 

2-y1}-7-{[(19-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-yllearbony1}- 

15 3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 678:1-Methyl4H-indo1-4-y1641,5-dimethyl-4-imethyl(phenybearbamoylt- 

lH-pyrrol-2-y1}-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yljearbonyl}-3,4-dihydroisoquinoline-2(1H)-earboxylate 
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Examnle 673:2.3-Dichlorophenvl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyI]-l//-

pyrrol-2-yl}-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJH)-

yI]carbonyI}-3,4-dihydroisoquinoline-2(li/)-carboxylate 

Example 674:Naphthalen-l-vl 6-{l,5-dimethyI-4-[methyI(phenyl)carbamoyl]-l//-

pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lH)-

yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 675:1if-Indol-7-Yl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l/f-pyrrol-

2-yl}-7-{[(3.S)-3-(morphoHn-4-ylmethyl)-3,4-dihydroisoquinoliii-2(lf/)-yl] carbonyl}-

3,4-dihydroisoquinoline-2(L£f)-carboxylate 

Example 676:1-Methyl-l j/-indol-7-vl 6-{l,5-dimethyl-4-[methyl(plienyl)carbamoyl]-

li/-pyrrol-2-yl}-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-3,4-dihydroisoquinolme-2(ljfiT)-carboxylate 

Example 677: lH-Indol-4-yl 6-{l,5-dimethyl-4-[methyI(phenyl)earbamoyl]-l/f-pyrrol-

2-yl}-7-{[(3iS,)-3-(morpholin-4-ylmeihyl)-3,4-dihydroisoquinolin-2(l//)-yI]carboiiyl}-

3,4-dihydroisoquinoline-2(li?)-carboxylate 

Example 678: l-Methvl-lff-indol-4-vl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-

l//-pyrroI-2-yl}-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoIin-2(ljH)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 
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Example 679:1H-Pyrrolo12,3-b]pyridin-4-06-{1,5-dimethy1-4- 

[methyl(phenypearbamoy1]-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(111)-ylIcarbony1}-3,4-dihydroisoquinoline-2(11)-carboxylate 

Example 680:1-Methy1-1H-pyrrolo[2,3-b]pyridin-4-y16-11,5-dimethyl-4- 

5 Imethyl(phenyl)earhamoy11-1H-pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-ylicarbony1}-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 681:3,4-Dichlorophenyl 6-11,5-dimethy1-4-[methyl(phenyl)carhamoyl]-1H- 

pyrrol-2-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)-

ylicarbony1}-3,4-dihydroisoquinoline-2(1H)-carboxylate 

10 Example 682:Naphthalen-2-y16-{1,5-dimethy1-4-[methyl(phenyl)carbamoy1]-1H- 

pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yl]carbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 683:1H-Indo1-6-y16-{1,5-dimethy1-4-knethyl(phenyl)carbamoy11-1H-pyrrol- 

2-y1}-7-([(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11)-yl]carbonyll- 

15 3,4-dihydroisoquinoline-2(11)-carboxylate 

Example 684:1-Methy1-1H-indo1-6-y1641,5-dimethyl-4-[methyl(phenyl)carbamoy1]- 

1H-pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

ylicarbony1}-3,4-dihydroisoquinoline-2(1H)-carboxylate 
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Example 679: lf/-Pyrrolo[2,3-£lPvridin-4-yl 6-{l,5-dimethyl-4-

[methyl(pheny l)earb am oyl | -I//-py rrol-2-y 1} -7- {[(3S)-3 -(m orph olin-4-y lmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l/7)-carboxylate 

Example 680:1-Metlryl- l//-py rrolo [2,3 -6] py rid in-4-y 1 6- {1,5-d imethy 1-4-

[methyl(phenyl)earbamoyl]-l/ir-pyrrol-2-yl}-7-{[(3.S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yI]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 681:3,4-Dichlorophenyl 6-{l,5-dimethyl-4-[methyl(phenyl)carbanioyl|-li/-

pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinoIin-2(lii)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 682:Naphthalen-2-yl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-l/7-

pyrrol-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

ylj carb onyl}-3,4-dihy d roisoquin oline-2(l//)-ca rboxy late 

Example 683: l//-lndol-6-yl 6-{l,5-dimethyl-4-[methyl(phenyI)carbamoyl]-ljF?-pyrrol-

2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l#)-yl] carbonyl}-

3,4-dihydroisoquinolinc-2(l//)-carboxylate 

Example 684: l-Methyl-l//-indol-6-yl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-

l//-py rrol-2-yl}-7-{[ (3iS)-3-(m orph olin-4-y I methyl)-3,4-dihy d roiso quinolin-2(l/7)~ 

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 
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Example 685:1H-Indo1-5-y16-{1,5-dimethy1-4-fmethyl(phenyl)earbamoy11-1H-pyrrol- 

2-y1}-7-1[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbony1}- 

3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 686:1-Methy1-11/-indol-5-y1 6-(1,5-dimethy1-4-Imethyl(phenyl)earbamoy11- 

5 1H-pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-

yljearbonyll-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 687:1H-Pyrrolo[2,3-b]pyridin-5-y16-{1,5-dimethyl-4- 

[methyl(phenypearbamoyl]-1H-pyrrol-2-y11-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(111)-yl]earbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 688: 1-Methy1-1H-pyrrolo[2,3-b]pyridin-5-y16-(1,5-dimethyl-4- 

[methyl(phenypearbamoy1]-1H-pyrrol-2-y1}-7-{R3S)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-yljearbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 689: 1H-Pyrrolo [2,3-b]pyridin-4-y16-{1,5-dimediy1-4- 

[methyl(phenypearbamoy1]-1H-pyrrol-2-y11-7-1[(3R)-3-methyl-3,4- 

15 dihydroisoquinolin-2(1H)-yllearbony1}-3,4-dihydroisoquinoline-2(1H)-carboxylate 

Example 690:1H-Pyrrolo12,3-bjpyridin-5-y16-0,5-dimethyl-4- 

[methyl(phenyl)carbamoyl]-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-

dihydroisoquinolin-2(11-1)-yl]carbony1)-3,4-dihydroisoquinoline-2(11/)-carboxylate 
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Example 685:l//-Indol-5-vl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-li/-pyrrol-

2-yl}-7-{[(3£)-3-(niorphoUn-4-ylmethyI)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-

3,4-dihydroisoquinoline-2(l//)-carbGxylate 

Example 686: l-Methvl-l//-indol-5-vl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-

l#-pyrrol-2-yl}-7-{[(3,S')-3-(morphoIiii-4-yImethyl)-3,4-dihydroisoquinolm-2(l//)-

yI]carbonyl}-3,4-dihydroisoquinoliiie-2(l//)-carboxyIate 

Example 687: IjfiT-PyrroIo[2,3-6]pyridin-5-yl 6-{l,S-dimethyl-4-

[methyl(phenyI)carbamoyl]-l/J-pyrrol-2-yl}-7-{[(35)-3-(morphoUn-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l^r)-yI]carbonyl}-3,4-dihydroisoquinoline-2(l/?)-carboxylate 

Example 688:l-Methvl-l//-pvrroIo [2,3-6] pyridin-5-yl 6- {1,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-lff-pyrrol-2-yl}-7-{[(3.S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(ljF/)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 689: l/Z-Pyrrolo 12.3-6 lpyridin-4-vl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-l/f-pyrrol-2-yl}-7-{[(3if)-3-methyI-3,4-

dihydroisoquinolin-2(l.flr)-yl]carbonyl}-3,4-dihydroisoqumoHiie-2(l//)-carboxyIate 

Example 690: lf/-Pvrrolo[2.3-61pvridin-5-vl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-l/f-pyrrol-2-yl}-7-{[(3J?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxyiate 
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Example 691:2-(Methylsulfanyl)phenyl 6-41,5-dimethyl-4-1methyl(phenyl) 

earbamoy11-1H-pyrrol-2-y11-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yllearbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 692:3-(Methylsulfanyl)phenyl 6-11,5-dimethy1-44methyl(phenyl) 

5 earbamoy1]-1H-pyrrol-2-y1}-7-{[(3,9-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(111)-yllearbonyll-3,4-dihydrolsoquinoline-2(1H)-earboxylate 

Example 693:4-(Methylsulfanyl)phenyl 6-{1,5-dimethy1-4-1methyl(phenyl) 

earbamoy1F1H-pyrrol-2-y1}-74[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1/1)-yllearbony11-3,4-dihydroisoquinoline-2(1H)-earboxylate 

10 Example 694:2-(Dimethylearbamoyl)phenyl 6-{1,5-dimethy1-4-Imethyl(phenyl) 

earbamoy11-1H-pyrrol-2-y1}-7-11(3R)-3-methyl-3,4-dihydrolsoquinolin-2(1H)-

yllearbony1}-3,4-dihydroisoquinoline-2(1M-earboxylate 

Example 695:3-(Dimethylearbamoyl)phenyl 6{1,5-dimethyl-4-Imethyl(phenyl) 

earbamoy11-1H-pyrrol-2-y11-711(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)- 

15 yllearbony1)-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 696: 4-(Dimethylcarbamoyl)phenyl 6-(1,5-dimethy1-4- 

Imethyl(phenyl)earbamoy1F1H-pyrrol-2-y1}-7-{1(3R)-3-methy1-3,4-

dihydroisoquinolin-2(1H)-yllearbony1}-3,4-dihydroisoquinoline-2(11/)-earboxylate 
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Example 691:2-fMethvlsulfanvDphenvl 6-{1,5-dimethyl-4-|methyl(phenyl) 

carbamoyl]-l//-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-yImethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyI}-3,4-dihydroisoquinoline-2(ljF/)-carboxylate 

Example 692:3-(Methvlsulfanyl)ph eny 1 6- {1,5-d imethy 1-4- [m ethy l(ph enyl) 

carbamoyl]-ljff-pyrrol-2-yl}-7-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(li/)-yl]earbonyI}-3,4-dihydroisoquinoline-2(l/f)-carboxyIate 

Example 693:4-fMethvIsulfanyl)phenvl 6-{l,5-dimethyI-4-[methyl(phenyl) 

carbamoyl]-li/-pyrrol-2-yl}-7-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-

dihydi*oisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 694:2-fDimethvlcarbamovDphenyl 6-{l,5-dimethyl-4-[methyl(phenyl) 

carbamoyIl-li/-pyrrol-2-yl}-7-{[(3/f)-3-metliyl-3,4-dihydroisoqiiinolin-2(li/)-

yI]carbonyl}-3,4-dihydroisoquinoline-2(l.£/)-carboxylate 

Example 695:3-fDimethylcarbamoyl)phenyl 6-{l,5-dimethyl-4-[methyl(phenyl) 

carbamoyl]-ljfiT-pyrrol-2-yl}-7-{[(3if)-3-methyl-3,4-dihydroisoquinolin-2(lfl)-

yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 696:4-fDimethvlcarbamovl)phenyl 6-{l,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-lflr-pyrrol-2-yl}-7-{[(3i?)-3-methyl-3,4-

dihydroisoquinolin-2(lif)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l/J)-carboxylate 
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Example 697: Phenyl 7-{R3S)-3-(hydroxymiethyl)-3,4-dihydroisoquinolin-2(11/)- 

yllearbonyl}-6-{4-[(41-hydroxyphenyl)(methyl)earbamoy11-1,5-dimethy1-1H-pyrrol-2-

y1}-3,4-dihydroisoquinoline-2(11h-earboxylate 

Example 698:547-11(3S)-3-(Hydroxymethyl)-3,4-dihydroisoquinolin-2(1H)- 

5 yl]earbony1}-2-(phenylacety1)-1,2,3,4-tetrahydroisoquinolin-6-yll-N-(4-

hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earboxamide 

Example 699:Phenyl 641,5-dimethy1-4-Imethyl(phenyl)earbamoy11-1H-pyrrol-2-y11- 

741(3S)-3-(hydroxymethyl)-3,4-dihydroisoquinolin-2(11.)-yllearbony1}-3,4-

dihydroisoquinoline-2(11/)-earboxylate 

10 Example 700:5-17-{1(3S)-3-(Hydroxymethyl)-3,4-dihydroisoquinolin-2(111)- 

yllearbonyl}-2-(phenylacety1)-1,2,3,4-tetrahydroisoquinolin-6-y11-N,1,2-trimethyl-N-

pheny1-1H-pyrrole-3-earboxamide 

Example 701:Phenyl 6-14-(dibutylearbamoy1)-1,5-dimethy1-1H-pyrrol-2-y11-7-{R3S)- 

3-(hydroxymethyl)-3,4-dihydroisoquinolin-2(11/)-yllearbony1)-3,4- 

15 dihydroisoquinoline-2(111)-earboxylate 

Example 702:N,N-Dibuty1-5-17-{1(3S)-3-(hydroxymethyl)-3,4-dihydroisoquinolin- 

2(1H)-yllearbony1}-2-(phenylacetyl)-1,2,3,41-tetrahydroisoquinolin-6-y1]-1,2-dimethy1- 

111-pyrrole-3-earboxamide 
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Example 697:Phenyl 7-{[(3S)-3-(hydroxymethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-6-{4-[(4-hydroxyphenyl)(methyI)carbamoyl]-l,5-diinethyl-l//-pyrrol-2-

yl}-3,4-dihydroisoquinoline-2(lJH)-carboxylate 

Examj2]e69&5-[7-{[(35)-3-(Hydroxymethyl)-3,4-dihydroisoquinolm-2(l.ff)-

yl]carbonyl}-2-(phenylacetyI)-l,2,3,4-tetrahydroisoquinolin-6-yl]-iV-(4-

hydroxyp heny 1)-7V,1,2-trim ethy 1-1 //-py rrole-3-carb oxamide 

Example 699:Phenyl 6-(1,5-dimethyl-4-|inethyI(phenyl)carbamoyI|-l//-pyrroI-2-yl}-

7- {[(35)-3-(hy droxymethy l)-3,4-d ihy d roisoqu inolin-2 (1 H)~y 1] carbony 1}-3,4-

dihydroisoquinoIine-2(l//)-carboxylate 

Example 700:5-17-f [(3iSV3-tHvdroxvmethvrt-3.4-dihvdroisoquinoIin-2n If)~ 

yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-tetrahydroisoquinolin-6-yl]-Ar,l,2-trimethyl-Ar-

phenyl-l//-pyrrole-3-carboxamide 

Example 701:Phenyl 6-[4-(dibutylcarbamoyl)-l,5-dimethyl-lJff-pyrrol-2-yl]-7-{[(31S)-

3-(hydroxymcthyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(li/)-carboxylate 

Example 702:AW-Dibutvl-5-[7-([t3.yi-3-flivdroxvmethvIV3.4-dihvdroisoqMinolin-

2(l/i)-yl]carbonyl}-2-(phenylacetyl)-l,2,3)4-tetrahydroisoquinoIin-6-yl]-l,2-dimethyl-

l//-pyrrole-3-carboxamide 
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Example 703: Phenyl 6-14-1(4-hydroxyphenyl)(methyl)earbamoy11-1,5-dimethyl-4H- 

pyrrol-2-y1}-7-{[(3S)-3-(methoxymethyl)-3,4-dihydroisoquinolin-2(1H)-ylIcarbonyl}- 

3,4-dihydroisoquinoline-2(1H)-carboxylate 

Exam pie 704:N-(4-Hydroxypheny1)-5-[7-{[(3S)-3-(methoxym ethyl)-3,4- 

5 dihydroisoquinolin-2(1H)-yllearbony11-2-(phenylacety1)4,2,3,4-

tetrahydroisoquinolin-6-yli-N,1,2-trimethyl-1H-pyrrale-3-carboxamide 

Example 705: Phenyl 6-0,5-dimethy1-4-Imethyl(phenyl)earbamoy11-1H-pyrrol-2-y1}- 

7-{[(3S)-3-(methoxymethyl)-3,4-dihydroisoquinolin-2(1H)-ylicarbonyl}-3,41-

dihydraisoquinoline-2(1H)-earboxylate 

10 Example 706:547-1[(3S)-3-(Methoxymethyl)-3,4-dihydroisoquinolin-2(1H)- 

yllearbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-y1FN,1,2-trimethyl-N-

phenyl-W-pyrrole-3-earboxamide 

Example 707:Phenyl 6+1-(dibutylcarbamoy1)-1,5-dimethy1-1H-pyrrol-2-y11-7-{[(3S)- 

3.-(methaxymethyl)-3,41-dihydroisaquinolin-2(111)-yllearbonyll-3,4- 

I 5 dihydroisoquinoline-2(11-1)-carboxylate 

Example 708:N,N-llibuty1-547-(1(35)-3-(methoxymethyl)-3,4-dihydroisoquinalin- 

2(1H)-y 11 carbonyl) -2-(phenylacety1)-1 ,2,3,4-tetrahydroiso quinalin-6-01-1,2-dimethyl- 

1H-pyrrole-3-earboxamide 
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Example 703:Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l//-

pyrrol-2-yl}-7-{[(31S)-3-(methoxymethyl)-3,4-dihydroisoquinolin-2(lfl)-yl]carbonyl}-

3,4-dihydroisoquinoline-2(l/f)-carboxylate 

Example 704: A?-f4-Hvdroxvnhenvl)-5-l7-M(3A')-3-fmelhoxvmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-

tetraliydroisoquinolin-6-ylj-Ar,1,2-trimethyl-l//-pyrrole-3-carboxamide 

Example 705: Phenyl 6-{l,5-dimethyl-4-lmethyl(phenyl)carbamoyl]-l//-pyrrol-2-yl}-

7-{[(35)-3-(methoxymethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoline-2(ljfif)-carboxylate 

Example 706:5-[7--n(36T)-3-fMet1ioxvmcthvl)-3,4-dihvdroisoquinoliii-2(lJf)-

yl]carbonyl}-2-(phenylacetyl)-l,2,3,4-tetrahydroisoquinolin-6-yl]-Ar,li2-trimethyi-AL 

phenyl-ljfiT-pyrrole-3-carboxamide 

Example 707:Phenyl 6-[4-(dibutykarbamoyl)-l,5-dimethyl-l//-pyrrol-2-yl]-7-{[(3iS)-

3-(methoxymethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoIine-2(l//)-carboxyIate 

Example 708:Ar,ALDibutvl-5-[7-(l(3<S')-3-(methoxymethY0-3,4-diliydroisoquinolin-

2(l//)-yI]carbonyl}-2-(phenylaeetyl)-l,2,3,4-tetrahydroisoquinolin-6-yl]-l,2-dimethyl-

l//-pyrrole-3-carboxamide 
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Example 709:3-(6-{4-1(4-Hydroxyphenyl)(methyl)carbamoy11-1,5-dimethyl-1H- 

pyrrol-2-y11-7-[(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbony11-1,2,3,4-tetrahydroisoquinoline-2-carbmiyloxylbenzoic acid 

Step A: 6-(444-(Benzyloxy)phenyll(tnethyl)carbamoy1)-1,5-ditnethyl-1H-pyrrol-2-y0-7- 

5 ff3S)-3-(rnorpholin-4-yintethyl)-1,2,3,4-tetrahydroisoquinolitte-2-carbonyll-1,2,3,4-

tetrahydrolsoquinoline-2-carbonyl chloride 

To a solution of the product from Preparation 6ba. (450 mg, 0.47 mmol, 1 eq) in 

dichloromethane (45 mL), cooled to 0 °C, was added N,Ar-diisopropylethylamine (0.41 

mL, 2.36 mmol, 5 eq) and triphosgene (139 mg, 0.47 mmol, 0.99 eq), and the mixture was 

10 stirred for 1 h at ambient temperature. The reaction was diluted with dichloromethane and 

washed with 1M aqueous Ha The organic phase was dried over magnesium sulfate and 

concentrated in vacuo to afford a yellow solid that was used directly in the next step 

without further purification, and assuming quantitative transformation. 

LC/MS (C46H45C1N505) 786 [M+H]*; RT 1.33 (Method B) 

15 Step B: 3-1(Benzyloxy)carbonyllphenyl 6-(444-(benzyloxy)phenyllimethyl)carbamoy1}- 

1,5-ditnethyl-1H-pyrrol-2-y1)-7-1(3S)-3-(ntorpholia-4-yintethyl)-1,2,3,4- 

tetrahydroisoqutholine-2-carbonyl]1,2,3,4-tetraltydroisoquinoline-2-carboxylate 

To a solution of product obtained from Step A (41 mg, 0.05 mmol) in Acetonitrile (5 

mL) was added potassium carbonate (71.87 mg, 0.52 mmol) , DMAP (0.052 mmol) and 

20 benzyl 3-hydroxybenzoate (0.52 mmol) and the mixture was heated at 60 °C for 16 h. 

The reaction mixture was diluted with ethyl acetate, and washed successively with aqueous 

sodium bicarbonate, and brine. The organic extracts were dried (MgSO4) and concentrated 

in vacua. Purification by flash column chromatography (4 g silica; dichloromethane to 5% 

Me0H/dichloromethane) afforded the desired product. 

25 LC/MS (C60H59N508) no ionisation; RT 1.46 (Method B) 

Step C: 3-(6-14-1(4-Hydroxypheny0(methyOcarbarnoyll-1,5-ditnethyl-1H-pyrrol-2-y1}-7- 

10S)-3-(morpholin-4-yintethy0-1,2,3,4-tetrahydroisoquhzoline-2-carbonyll-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyloxy)henzoic acid 
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Examnle 709:3-(6-(4-l|4-ilv(lroxvnhcnvl)(methvlkarhamovlM,5-dimetfavl-l//-

pyrrol-2-yl}-7-[(31S')-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]~l,2,354-fetrahydroisoquinoIine-2-carbonyloxy)benzoic acid 

Step A: 6-(4-{[4-(Benzyioxy)phenyl](methy})carbamoyl}-l,5-dimethyl~lH-pyrrol-2-yl)-7-

5 l(3S)-3-(morpholin-4-yhnethyl)-l,2,3,4-tetrahydroisoquwoline-2-carbonyl]-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl chloride 

To a solution of the product from Preparation 6ba (450 mg, 0.47 mmol, 1 eq) in 

dichloromethane (45 mL), cooled to 0 °C, was added N.A,7-d iisopropylcthy 1 amine (0.41 

mL, 2.36 mmol, 5 eq) and triphosgene (139 mg, 0.47 mmol, 0.99 eq), and the mixture was 

10 stin-ed for 1 h at ambient temperature. The reaction was diluted with dichloromethane and 

washed with IM aqueous HCI. The organic phase was dried over magnesium sulfate and 

concentrated in vacuo to afford a yellow solid that was used directly in the next step 

without further purification, and assuming quantitative transformation. 

LC/MS (C46H48C1N505) 786 [M+H]+; RT 1.33 (Method B) 

15 Step B: 3-[(BenzyIoxy)carbonylJphenyI 6-(4-{[4-(benzyhxy)phenyl](methyl)carbamoyl}-

l,5-dimethyl~lH-pyrrol-2-yl)-7-l(3S)~3-(morpholin-4-yimethyl)-l,2,3,4-

tetrahydroisoqiimoUne-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

To a solution of product obtained from Step A (41 mg, 0.05 mmol) in Acetonitrile (5 

mL) was added potassium carbonate (71.87 mg, 0.52 mmol), DMAP (0.052 mmol) and 

20 benzyl 3-hydroxybenzoate (0.52 mmol) and the mixture was heated at 60 °C for 16 h. 

The reaction mixture was diluted with ethyl acetate, and washed successively with aqueous 

sodium bicarbonate, and brine. The organic extracts were dried (MgSOif) and concentrated 

in vacuo. Purification by flash column chi'omatography (4 g silica; dichloromethane to 5% 

MeOH/dichloromethane) afforded the desired product. 

25 LC/MS (C60H59N5O8) no ionisation; RT 1.46 (Method B) 

Step C: 3-(6-{4~[(4-Hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-lH-pyrrol-2-yl}~7-

[(3S)-3-(morpholin-4-yimethyl)-l,2,3,4-tetrahydroisoquMoIine-2-carbonyl]-l,2,3,4-

tetrahydroisoqiiinoline-2-carbonyloxy)benzoic acid 
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To a solution of the product obtained in Step B (42 mg, 0.04 mmol, 1 eq) in ethanol (8 

mL) was added 10% Pd/C (50 mg) and the mixture was shaken under an atmosphere of 

hydrogen for ca 4 11.. 	The reaction was filtered through celite, subsequently eluting with 

methanol, and concentrated in vacua. Purification by flash column chromatography (4 g 

5 silica; dichloromethane to 5% methanol/ dichloromethane) afforded the desired product as 

a solid. 

LC/MS (C46H47N508) 798 [M+1-1r; RT 1.07 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C4.61-147N508 

10 [M-1-1-1]' calculated: 798.3497 

[M+1-1]±  measured: 798.3438 

Example 710:3-1216-14-1(4-Hydroxyphenyl)(methyl)carbamoy1]-1,5-dimethyl-111- 

pyrrol-2-y11-7-W3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11/)-

ylicarbony1}-3,4-dihydroisoquipolin-2(111)-y1]-2-oxoethyl}benzoic acid 

15 Example 711:3-({1641,5-Dimethyl-41methyl(phenyl)carbamoy1F1H-pyrrol-2-y1}-7- 

{[(3S)-3-(morpholin-4-ylmethyl)-3,4-clihydroisoquinolin-2(1H)-yllearbony1}-3,4-

dihydroisoquinolin-2(1H)-ylicarbonylloxy)benzoic acid 

Example 712:3-(216-(1,5-Dimethy1-44methyl(phenyl)carbamoy11-11i-pyrrol-2-y11-7- 

{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yllearbonyl}-3,4- 

20 dihydroisoquinolin-2(1H)-y11-2-oxoethyl}benzoic acid 

Example 713:3-[({6-[4-(Dibutylcarbamoy1)-1,5-dimethy1-1H-pyrrol-2-0]-7-{[(3S)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-ylicarbonyl}-3,4-

dihydroisoquinolin-2(11/)-ylIcarbonyl)oxyjbenzoic acid 
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To a solution of the product obtained in Step B (42 mg, 0.04 mmol, 1 eq) in ethanoi (8 

mL) was added 10% Pd/C (50 mg) and the mixture was shaken under an atmosphere of 

hydrogen for ca 4 h. The reaction was filtered through celite, subsequently eluting with 

methanol, and concentrated in vacuo. Purification by flash column chromatography (4 g 

silica; dichloromethane to 5% methanol/ dichloromethane) afforded the desired product as 

a solid. 

LC/MS (CV,H47N508) 798 [M+H] f; RT 1.07 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H47N5O8 

[M+H]+ calculated: 798.3497 

[M+H]+measured: 798.3438 

Example 710:3-12-16-{4-l(4-Hvdroxvphfcnvl)fmcthvl)carbaniovl]-l.5-dimcthvl-lJ7-

pyrrol-2-yI}-7-{[(3£)-3-(morphoIin-4-yImethyl)-3,4-dihydroisoquinoiin-2(l.//)-

yl]carbonyl}-3,4~dihydroisoquinolin-2(l/7)~yl]-2-oxoethyl}benzoic acid 

Example 711:3-(([6-{1.5-Dimethvl-4-fmethvl(phenyrtcarbamovl|-lfjr-pvrrol-2-vn-7-

{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}"3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}oxy)benzoic acid 

Example 712:3-f2-r6-fL5-Dimethvl-4-[methvl(phenvlkarbamovll-l//-pvrroI-2-vl)-7-

{[(3-S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-3,4-

dihydroisoquinolin-2(lfl)-yl]-2-oxoethyl}benzoic acid 

Example 713:3-hl6-l4-fDibutvlcarbamovl)-L5-dimcthvl-l//-pvrrol-2-v!|-7-l|/3iSr)-3-

(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinoIin-2(l//)-yl}carbonyl)oxy]benzoic acid 
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Example 714:3-(2-(6-E4-(Dibutylcarbamoy1)-1,5-dimethyl-IH-pyrrol-2-y11-7-{1(35)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(111)-yllcarbonyl}-3,4-

dihydroisoquinolin-2(1H)-y1}-2-oxoethyl)benzoic acid 

Example 715:3-(644-1(4-Hydroxyphenyl)(methyl)earbamoy11-1,5-dimethy1-111- 

5 pyrrol-2-y11-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-

tetrahydroisoquinotine-2-carbonyloxy)benzoic acid 

The procedure is as in Example 709, replacing the product from Preparation 6bb with the 

product from Preparation 6bf, in Step A. 

LC/MS (C42H40N407) 711 [M-1-1]-; RT 1.27 (Method B) 

10 High-resolution mass (ESI+): 

Empirical formula: C421-140N407 

[M+2f1]2+  calculated: 713.2970 

[M+211]2+  measured: 713.2962 

Example 716:3-{246-{4-1(4-Hydroxyphenyl)(methypearbamoy11-1,5-dimethyl-1H- 

15 pyrrol-2-y1}-7-11(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]earbony1}-3,4-

dihydroisoquinolin-2(111)-y11-2-oxoethyl}benzoic acid 

Example 717:34{16- {1,5-Dimethy1-4-[methyl(phenyl)earbamoy1]-1H-pyrrol-2-y1}-7- 

(1(3R)-3-methyl-3,4-dihydroisoquinolin-2(111)-ylicarbonyll-3,4-dihydroisoquinolin- 

2(1H)-yllcarbonyl)oxy)benzoie acid 
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E)yuniyle_714:3-(2-{6~[4-(Dibut>,lcarbamoyl)-l,5-dimethyl-ljfir-pyrrol-2-yI]-7-{[(3S)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}-3,4-

dihydroisoquinolin-2(li/)-yl}-2-oxoethyI)benzoic acid 

Example 715:3-f6-(4-ff4-HvdroxYnhenvlUmethvlkarbamovll-1.5-dimcthvl-l//-

pyrrol-2-yl}-7-[(37?)-3-methyl-l,2,3,4-tctialiydroisoquinolinc-2-carbonylj-l,2,3,4-

tetrahydroisoquinoline-2-carbonyloxy)benzoic acid 

The procedure is as in Example 709, replacing the product from Preparation 6bb with the 

product from Preparation 6bf, in Step A. 

LC/MS (C42H40N4O7) 711 [M-H]"; RT 1.27 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H40N4O7 

[M+2H]2+ calculated: 713.2970 

[M+2H]2+ measured: 713.2962 

Example 716:3-{2- [6- {4- [ (4-Hy droxy pheny l)(methyl)carbam oyl]-1,5-dimethyl-l#-

pyrrol-2-yl}-7-{[(3i?)-3-methyl-3,4-dihydroisoquinolin-2(lif)-yl]carbonyl}-3,4-

dihydroisoquinolin-2(l//)-yl]-2-oxoethyl}benzoic acid 

Example 717:3-(£|6-{1.5-Dimcthvl-4-|methvl(phcnyItearbamovll-l//-pyrrol-2-vl|-7-

{[(3ff)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinolin-

2(li?)-yl] carbonyl} oxy)benzoic acid 
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Example 718:342-16-(1,5-Dimethyl-41-[methyl(phenyl)carbamay1]-1H-pyrrol-2-y1}-7- 

{[(3R)-3-methy1-3,4-dihydroisoquinolin-2(1H)-ylicarbony1}-3,4-dihydroisoquinolin- 

2(111)-y11-2-oxoethyl}benzoie acid 

Example 719:3-106-14-(Dibutylearbamoy1)-1,5-dimethyl-1H-pyrrol-2-y11-7-{i(3R)-3- 

5 methyl-3,4-dihydroisaquinolin-2(11-1)-ylicarbanyl1-3,4-dihydroisoquirtolin-2(11/)-

y1}carbonyl)oxylberizoic acid 

Example 720:3-(2-{6-14-(Dibutylcarbamay1)-1,5-dimethyl-IH-pyrrol-2-y111-7-{1(3R)-3- 

methyl-3,4-dihydroisoquinolin-2(1H)-ylicarbony1}-3,4-dihydroisaquinolin-2(1H)-y1}- 

2-oxoethyl)benzoic acid 

10 Example 721:4-(6-14-[(4-Hydroxyphenyl)(methyl)carbamoylj-L5-dimethyl-1H- 

pyrrol-2-y1}-7-[(3S)-3-(Inorphalin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbony11-1,2,3,4-tetrahydroisoquinoline-2-carbonyloxy)benzoic acid 

The procedure is as in Example 709, replacing benzyl 3-hydroxybenzoate from Step B 

with benzyl 4-hydroxybenzoate. 

15 LC/MS (C46H47N508) 798 [M+Fl]±; RT 1.07 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H47N508 

[M+I-1]+  calculated: 798.3497 

[M+1-I]+  measured: 798.3475 
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Example 718:3-f2-f6-fl,5-Dimethvl-4-finethvl(i>henylkarbamoyil-l//-pvrrol-2-yI)-7-

{[pi^-S-methyl-S^-dihydroisoquinolin^l/O-yljlcarbonylJ-S^-dihydroisoquinolin-

2(lfl)-yl]-2-oxoethyl}benzoic acid 

Examj>leJ719^3-[({6-[4-(Dibutylcarbamoyl)-l,5-dimethyl-lH-pyrrol-2-yl]-7-{[(3if)-3-

methyl-3,4-dihydroisoquinolin-2(l//)-yI]carbonyI}-3,4-dihydroisoquinolin-2(l//)-

yl}carbonyl)oxy]benzoic acid 

Example 720:3-(2-(6-l 4-(Dibutvlcarb amovlM ,5-dimethvI-l tf-pyrrol-2 -vll -7-H (3KK3-

methyl-3,4-dihydroisoquinolin-2(l//)"yJlcarbonyl}~3,4-dihydroisoquinolin-2(l//)-yl}-

2-oxoethyI)benzoic acid 

Example 721:4-(6-f4-l('4-Hvdroxvphcnvl)('methyl)carbamovl|-L5-dimcthvl-l/y-

pyrroI-2-yI}-7-[(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoIine-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carbonyloxy)benzoic acid 

The procedure is as in Example 709, replacing benzyl 3-hydroxybenzoate from Step B 

with benzyl 4-hydroxybenzoate. 

LC/MS (C46H47N5Og) 798 [M+H]+; RT 1.07 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H47N5O8 

[M+H]+ calculated: 798.3497 

[M+H]+ measured: 798.3475 



WO 2015/011164 	 PCT/EP2014/065764 

- 284 - 

Exaurtple 722:4-{2-[6-{44(4-Hydroxyphenyl)(methyl)earbamoyl]-1,5-dimethyl-IR- 

pyrrol-2-y1}-7-1[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

ylicarbonyl}-3,4-dihydroisoquinolin-2(1H)-y11-2-oxoethyl}benzoic acid 

Example 723: 4-(f[6-{1,5-Dimethy1-4-[methyl(phenyl)carbamoy1]-1H-pyrrol-2-y1}-7- 

5 {[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-ylIcarbony1}-3,4-

dihydroisoquinolin-2(1H)-ylicarbonyl)oxy)benzoic acid 

Example 724:442-16-11,5-Dimethy1-4-[methyl(phenyl)carbamoy1]-1H-pyrrol-2-y1}-7- 

{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-ylicarbonyl)-3,4-

dihydroisoquinolin-2(1H)-y11-2-oxoethyl)benzoic acid 

lo Example 725: 4-1(t6-14-(Dibutylcarbamoy1)-1,5-dimethyl-1H-pyrrol-2-y11-7-11(3S)-3- 

(morpholin-4-ylmethyl)-3,4-dillydroisoquinolin-2(11/)-yl]carbonyl}-3,4-

dihydroisoquinolin-2(1.1-)-yl}carbonyl)oxylbenzoic acid 

Example 726:4-(24644-(Dibutylcarbamoy1)-1,5-dimethyl-1ii-pyrrol-2-y111-7-{[(3S)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4- 

15 dihydroisoquinolin-2(111)-y1)-2-oxoethyl)benzoic acid 

Example 727:4-M644-[(4-Hydroxyphenyl)(methyl)carbamoy11-1,5-dimethyl-111- 

pyrrol-2-y1}-741(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-ylicarbonyl)-3,4-

dihydroisoquinolin-2(111)-yl]carbonyl)oxy)benzoic acid 
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Example 722:4-(2-[6-(4-f('4-Hvdroxvr)henvl')fmethvl')carbamovll-1.5-dimethvl-lJif-

pyrrol-2-yl}-7-{[(35)-3-(morphoiin-4-yImethyl)-3,4-dihydroisoquinoliu-2(lfl)-

yl]carbonyl}-3,4-dihydroisoquinoIin-2(l.fir)-yl]-2-oxoethyl}benzoic acid 

Example 723:4-fn6-n.5-Dimethvl-4-[mcthvlfphenvl>carbamovll-lff-i>vrroI-2-vll-7-

{[(3Sr)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/f)-yl]carbonyl}-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}oxy)benzoic acid 

Example 724:4-{2-I6-{l,5-Dimetlrvl-4-lmethvlfnhenvl)carhamovll-l//-pyrroI-2-vl)-7-

{[(35')-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carboiiyl}-3,4-

dihydroisoquinolin-2(l//)-yl]-2-oxoethyl}benzoic acid 

Example 725:4-K(6-[4-fDibutvlcarbamovlV1.5-dimethvl-lff-pvrrol-2-vll-7-(lf3^r>-3-

(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/7)-yI]carbonyI}-3,4-

dihydroisoquinolin-2(l//)~yl}carbonyl)oxy]benzoic acid 

Example 726:4-f2-{6 - [ 4- (Dibuty Icarba moy 1)-1,5-dimethy 1-1 H-py rrol-2-yl] -7- {[(35)-3-

(morpholin-4-ylmethyI)-3,4-dihydroisoquinolin-2(l//)-yl]carboityl}-3,4-

dihydroisoquinolin-2(l//)-yl}-2-oxoethyl)benzoic acid 

Example 727:4-f(16-14-[f4-Hvdroxyphenvl')tmethvIkarbamovll-1.5-dimethvI-lj[jr-

pyrroI-2-yl}-7-{[(3ii)-3-methyl-3,4-dihydroisoquiiiolin-2(l/7)-yl]carbonyl}-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}oxy)benzoic acid 
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Example 728:4-{24-(4-[(1-Hydroxyphenyl)(methyl)carbamoyll-1,5-dimethyl-lH- 

pyrrol-2-y1}-7-1[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-ylicarbonyl)-3,4-

dihydroisoquinolin-2(1H)-y11-2-oxoethyl}benzoic acid 

Example 729:44(16-{1,5-Dimethy1-4-[methyl(phenyl)carbamoy11-1H-pyrrol-2-y1}-7- 

5 {1(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbony1}-3,4-dihydroisoquinolin- 

2(110-ylicarbonylloxy)benzoic acid 

Example 730:4-4246-(1,5-Dimethyl-4-Lmethyl(phenyl)carbamoy1F1H-pyrrol-2-y1}-7- 

([(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-ylicarbonyll-3,4-dihydroisoquinolin- 

2(1H)-y11-2-oxoethyllbenzoic acid 

10 Example 731: 4-[(16-14-(Dibutylcarbamoy1)-1,5-dimethyl-1H-pyrrol-2-y11-7-1[(3R)-3- 

methyl-3,41-dihydroisoquinolin-2(1H)-yl]carbony1)-3,4-dihydroisoquinolin-2(1 H)-

yl}carbonyl)oxy]benzoic acid 

Example 732:4-(2-1644-(Dibutylcarbamoy1)-1,5-dimetby1-1H-pyrrol-2-y1]-7-{[(3R)-3- 

methy1-3,4-dihydroisoquinolin-2(1H)-yllcarbony1}-3,4-dihydroisoquinolin-2(1M-yll- 

15 2-oxoetbyl)benzoic acid 

Example 733:3-(6-04(4-11ydroxyphenyl)(methyl)carbamoy11-1,5-dimethyl-1H- 

pyrrol-2-y1}-7-1(3S)-3-1(4-methylpiperazin-1-yl)methylj-1,2,3,41-

tetrahydroisoquinoline-2-carbonylj-1,2,34-tetrahydroisoquinoline-2-

carbonyloxy)benzoic acid 

20 The procedure is as in Example 709, replacing the product from Preparation 6ba with the 

product from Preparation 6bf, in Step A. 

LC/MS (C47H50N607) 811 [M+1-1]'; RT 2.16 (Method A) 
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Example 728:4-f2-[6-(4-[(4-Hvdroxvphenvl)(methvl)carbamovl]-l,5-dimethyl-li/-

pyrrol-2-yl}-7-{[(3/f)-3-methyI-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-

dihydroisoquinolin-2(l//)-yl]-2-oxoethyl}benzoic acid 

Example 729:4-f([6-n.5-Dimethvl-4-[inethvl(phenvl)carbamovll-l//-pyrrol-2-yl}-7-

{[(3if)-3-metliyl-3,4-dihydroisoquinolin-2(lJfiT)-yl]carbonyl}-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyI}oxy)benzoic acid 

Example 730:4-f2-i6-(1.5-Dimethvl-4-[methyl(phenvl)carbamoYll-l//-pyrrol-2-vl|-7-

{[(3/?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinolin-

2(l//)-yl]-2-oxoethyl}benzoic acid 

Example 731:4-fff6-[4-fDibutvlcarbamovlVl,5-dimethvl-l/jr-pvrrol-2-vll-7-U(3j?)-3-

methyl-3,4-dihydroisoquinolin-2(liaF)-yl]carbonyl}-3,4-dihydroisoquinolin-2(l//)-

yl}carbonyl)oxy]benzoic acid 

Example 732:4-(2- {6- [4- (Dibuty lea rbamoyl) - 1,5-dim ethy 1-1 //-py rrol-2-y 1] -7- {[(3/?)-3 -

m ethyl-3,4- d ihy d rois oquinolin-2(l/7)-y 1] ca rbony 1} -3,4-dihy droiso quinolin-2 (l//)-y 1} -

2-oxoethyl)benzoic acid 

Example 733:3-(6-f4-f(4-Hydroxyphenvl)(methvl)carbamoyll-l,5-dimethyl-l//-

pyrrol-2-yl}-7-[(3iS)-3-[(4-methylpiperazin-l-yl)methyl]-l,2,3,4-

tetrahydroisoquinoline-2-carbonylJ-l,2,3,4-tetrahydroisoquinoline-2-

carbony!oxy)benzoic acid 

The procedure is as in Example 709, replacing the product from Preparation 6ba with the 

product from Preparation 6bf, in Step A. 

LC/MS (C47H50N6O7) 811 [M+H]+; RT 2.16 (Method A) 
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High-resolution mass (ESI+): 

Empirical formula: C47H50N607  

[M+214]2+  calculated: 406.1943 

[M+21-1]2+  measured: 406.1944 

5 Example 734:3-{2-[644-[(4-Hydroxyphenyl)(methyl)carbamoylj-1,5-dimethyl-11/- 

pyrrol-2-y1}-7-1[(3S)-3-[(4-methylpiperazin-1-Amethyl]-3,4-dihydroisoquinolin- 

2(1H)-ylicarbony1}-3,4-dihydroisoquinolin-2(1H)-y11-2-oxoethyl}benzoic acid 

Example 735:3-(6-{1,5-Dimethyl-4-[methyl(phenyl)carbamoy1]-1H-pyrrol-2-y1}-7- 

[(3S)-3-[(4-methylpiperazin-l-yl)methyl]-1,2,3,4-tetrahydroisoquinoline-2-carbonyll- 

10 1,2,3,4-tetrahydroisoquinoline-2-earbonyloxy)benzoic acid 

The procedure is as in Example 709, replacing the product from Preparation 6ba with the 

product from Preparation 6ce, in Step A. 

LC/MS (C47H50N606)  795 [M+H]+; RT 1.4 (Method B) 

High-resolution mass (ESI+): 

15 Empirical formula: C47H5oN606  

[M+21-1]2+  calculated: 398.1969 

[M+21-1]2÷  measured: 398.1985 

Example 736:342-16-{1,5-Dimethy1-4-[methyl(phenyl)carbamoyl]-1H-pyrrol-2-y1)-7- 

(1(3S)-3-[(4-methylpiperazin-l-yl)methyl]-3,4-dihydroisoquinolin-2(1H)-yllearbony1}- 

20 3,4-dihydroisoquinolin-2(1H)-y11-2-oxoethyl)benzoic acid 
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High-resolution mass (ESI+): 

Empirical formula: C47H50N6O7 

[M+2H]2+ calculated: 406.1943 

[M+2H]2+ measured: 406.1944 

Example 734:3-f2-[6-(4-[f4-HvdroxvDhenvD('methvl)carbamovll-1.5-dimethYl-lfjr-

pyrrol-2-yl}-7-{f(35)-3-[(4-methylpiperazin-l-yI)methyl]-3,4-dihydroisoquinolin-

2 (l//)-y 1] ca rbonyl} -3,4-dihy d roisoqu inol in-2(li/)-yl] -2-oxoethyl} benzoic acid 

Example 735:3-(6-(l,5-Dimethvl-4-[mcthvl('phenvl)carbamovll-l/f-pvrrol-2-vll-7-

[(35)-3-[(4-methylpiperazin-l-yl)inethyl|-l,2,3>4-tetrahydroisoquinoline-2-carbonyl|-

l,2,3,4-tetrahydroisoquinoline-2-carbonyloxy)benzoic acid 

The procedure is as in Example 709, replacing the product from Preparation 6ba with the 

product from Preparation 6ce, in Step A. 

LC/MS (C47H5ON606) 795 [M+H]+; RT 1.4 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: 

[M+2H]2+ calculated: 398.1969 

[M+2H]2"1 measured: 398.1985 

Example 736:3-(2-f6-(l,5-DimethvI-4-fmethvlfphenvl)carbamovll-l//-pvrrol-2-vll-7-

{[(31S)-3-[(4-methylpiperazin-l-yl)methyl]-3,4-dihydroisoquinolin-2(lW)-yl]carbonyl}-

3,4-dihydroisoquinoIin-2(l/7)-yl]-2-oxoethyl}benzoic acid 
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Example 737:34({644-(Dibutylcarbamoy1)-1,5-dimethy1-1H-pyrrol-2-y11-7-{[(35)-3- 

[(4-methylpiperazin-1-y1)methyl]-3,4-dihydroisoquinolin-2(11i)-ylicarbonyll-3,4-

dihydroisoquinolin-2(11/)-y1}carbonyl)oxy]benzoic acid 

Example 738:3-(2-{6-[4-(Dibutylcarbamoy1)-1,5-dimethyl-1H-pyrrol-2-y1]-7-{[(19-3- 

5 [(4-methylpiperazin-l-yl)methyl]-3,4-dihydroisoquinolin-2(1H)-ylicarbony1)-3,4-

dihydroisoquinolin-2(11/)-y11-2-oxoethyl)benzoic acid 

Example 739:4-(116-{4-[(4-Hydroxyphenyl)(methyl)carbamoy11-1,5-dimethyl-1H- 

pyrrol-2-y11-74[(3S)-3-1(4-methylpiperazin-1-y1)methyli-3,4-dihydroisoquinolin- 

2(11-1)-yl]carbonyl)-3,4-dihydroisoquinolin-2(11/)-yllearbonylloxy)benzoic acid 

10 Example 740:4-(246-{4-[(4-Hydroxyphenyl)(methyl)carbamoy11-1,5-dimethy1-1H- 

pyrrol-2-y1)-7-{[(3S)-3-1(4-methylpiperazin-l-y1)methyli-3,4-dihydroisoquinolin- 

2(11/)-ylicarbonyl)-3,4-dihydroisoquinolin-2(1H)-y11-2-oxoethyl}benzoic acid 

Example 741:4-(([6-(1,5-Dimethyl-4-[methyl(phenyl)carbamoy1]-1H-pyrrol-2-y1)-7- 

11(3S)-3-1(4-methylpiperazin-l-yl)methyll-3,4-dihydroisoquinolin-2(11/)-ylicarbonyll- 

15 3,4-dihydroisoquinolin-2(1H)-ylicarbonyl)oxy)benzoic acid 

Example 742:4-{246-{1,5-Dimethy1-4-[methyl(phenyl)carbamoy1]-1H-pyrrol-2-y1)-7- 

{[(3S)-3-[(4-methylpiperazin-l-yl)methyl]-3,4-dihydroisoquinolin-2(1H)-ylicarbony1}- 

3,4-dihydroisoquinolin-2(1H)-y1]-2-oxoethyl}benzoic acid 
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Example 737:3-[({6-[4-(Dibuty lcarbamoyI)-l ,5-dimethyI-l//-pyrrol-2-yI]-7-{[(3iS)-3-

[(4-methylpiperazin-l-yl)methyl]-3,4-dihydroisoquinolin-2(l#)-yl]carbQnyl}-3,4-

dihydroisoquinolin-2(l/2)-yl}carbonyl)oxy] benzoic acid 

Example 738:3-f2-f6-f4-(DibutvlcarbamovO-l,5-dimethyl-l//-pyrrol-2-yll-7-(f(3tS')-3-

[(4-methylpiperazin-l-yl)methyl]-3,4-dihydroisoquinolin-2(lfl)-yl]carbonyl}-3,4-

dihydroisoquinolin-2(lJy)-yI}-2-oxoethyl)benzoic acid 

Example 739:4-(|[6-{4-[(4-Hydroxyphenyl)(niethyl)carbamoyl]-1,5-dimethyl-l//-

pyrrol-2-yl}-7-{[(35)-3-[(4-methylpiperazin-l-yl)methyl]-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}-3,4-dihydroisoquinolin-2(lfl)-yl]carbonyl}oxy)benzoic acid 

Example 740:4-[246-f4-lf4-HvdroxvphenvlKm ethyl)carbamoyl]-1,5-tiiiuctlivl-l//-

pyrrol-2-yl}-7-{[(31S)-3-[(4-methylpiperazin-l-yl)methyl]-3,4-dihydroisoquinolin-

2(ljF/)-yl]carbonyl}-3,4-dihydroisoquinolin-2(l//)-yl]-2-oxoethyl}benzoic acid 

Example 741:4-fli6-{1.5-Dimcthvl-4-[mcthvKplicnvlkarbainovl|-l/i-pyrrol-2-vl|-7-

{[(3lS)-3-[(4-methylpiperazin-l-yl)methyl]-3,4-dihydroisoquinolin-2(l//)-ylJcarbonyl}-

3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}oxy)benzoic acid 

Example 742:4-{2-[6- {1,5-Dimethyl-4- [methyI(phenyl)carbamoyl] -1//-py rrol-2-y l}-7-

{[(3iS)-3-[(4-mcthylpiperazin-l-yl)methyl]-3,4-dihydroi$oqumolin-2(l//)-yl]carbonyl}-

3,4-dihydroisoquinolin-2(li7)-yl]-2-oxoethyl}benzoic acid 
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Example 743:4-[({6-14-(Dibutylearbamoy1)-1,5-dimetbyl-IR-pyrrol-2-y11-7-{1(3S)-3- 

[(4-methylpiperazin-1-y1)methyl]-3,4-dillydroisoquinalin-2(111)-ylIcarbonyll-3,4-

dihydroisoquinolin-2(1H)-ylicarbonypoxylbenzoic acid 

Example 744:4-(2-{6-14-(Dibutylcarbamoy1)-1,5-dimethyl-1H-pyrrol-2-y11-7-{R3S)-3- 

5 [(4-methylpiperazin-1-yl)methy1]-3,4-dihydroisoquinolin-2(111)-ylicarbony1}-3,4-

dihydroisoquinolin-2(11-1)-y1}-2-oxoethyl)benzoic acid 

Example 745:5-(2-Acetyl-7-{[(3S)-3-(morpholiti-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-ylicarbonyl}-1_,2,3,4-tetrahydroisoquinolin-6-y1)-N-(4-hydroxyphenyl)-1,2-

dimethyl-N-phenyl4H-pyrrole-3-carboxamide 

10 Example 746:5-(2-Acetyl-7-11(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)- 

ylIcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1)-N-(4-hydroxypheny1)-1,2-dimethyl-

N-phenyl-IH-pyrrole-3-carboxamide 

Example 747:N-(4-Hydroxypheny1)-1,2-dimethy1-5-(2-metbyl-7-(1(3R)-3-methyl-3,4- 

dihydroisoquinolin-2(1H)-yllcarbany1}-1,2,3,4-tetrahydroisoquinolin-6-y1)-N-phenyl- 

15 1H-pyrrole-3-carboxamide 

Example 748:5-(2-Acetyl-7-(1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisequinolin- 

2(1H)-yllcarbonyl)-1,2,3,4-tetrahydroisoquinolin-6-y1)-N-(4-Itydroxypheny1)-1,2-

dimethyl-N-(1-metbyl-1H-pyrrol0[2,3-b]pyridin-5-y1)-11/pyrrole-3-carboxamide 
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Example 743:4-[(f6-l4-(DibutvIcarbamovlM.5-dimethvM/f-pyrrol-2-Yll-7-{[(3.SV3-

[(4~methylpiperazin-l-yl)metliyl]-3,4-dihydroisoquinolin-2(lJfl,)-yl]carbonyl}-3,4-

dihydroisoquinolin-2(l//)-yl}carbonyl)oxy]benzoic acid 

Example 744:4-(2-{6-|4-(Dibutvlcarhamovl)-l,5-dimethyl-l//-pvrrol-2-yl[-7-U(3.Sr)-3-

|(4-methylpiperazi]i-l-yl)metliylj-3,4-dihydroisoquinolin-2(T//)-yl]caib«nyl}-3,4-

dihydroisoquinolin-2(l//)-yl}-2-oxoethyl)benzoic acid 

Example 745:5-f2-Acetvl-7-([('35f)-3-fmorpholin-4-YlmethYr)-3,4-dihvdroisoqiiinolin-

2(l//)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl)-Af-(4-hydroxyphenyl)-l,2-

d imethy l-A'-ph eny 1-1/J-py rroIe-3 - carboxamide 

Example 746:5-f2-Acetyl-7-([(3jR)-3-methvl-3,4-dihvdroisoquinolin-2(l//)-

yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-

iV-phenyl-l/J-pyrrole-3-carboxamide 

Example 747: iV-(4-Hy droxyphenyl)-!,2-dimcthyl-5-(2-mcthyl-7-ff(3ff)-3-mcthyl-3,4-

dihydroisoquinolin-2(lfl)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinoIin-6-yl)-iV-phenyl-

l//-pyrrole-3-carboxamide 

Examjjle_748:5-(2-Acetyl-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyI}-l,2,3,4-tetrahydroisoquinolin-6-yl)-A'-(4-hydroxyphenyl)-l,2-

dimethyk/V-(l-methyl-l//-pyrrolo[2,3-6]pyridin-5-yl)-l/7-pyrrole-3-carboxamide 
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Example 749:5-(2-Acety1-7-{[(3R)-3-methy1-3,4-dihydroisoquinolin-2(11/)- 

yljearbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1)-N-(4-hydroxyphenyl)-1,2-dimethyl- 

N-(1-methyl-1H-pyrrolo[2,3-b]pyridin-5-y1)-1H-pyrrole-3-earboxamide 

Example 750:N-(4-11ydroxypheny1)-1,2-dimethy1-5-(2-methyl-7-11(3/0-3-methyl-3,4- 

5 dihydroisoquinolin-2(1H)-yllearbony1)-1,2,3,4-tetrahydroisaquinolita-6-y1)-N-(1-

methyl-11/-pyrrolo[2,3-b]pyridin-5-y1)-1H-pyrrole-3-earboxamide 

Example 751: 5-(2-Acetyl-7-(1(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(11I)-ylIcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1)-N-(4-hydroxypheny1)-1,2-

dimethyl-N-(pyridin-4-yI)-111-pyrrole-3-carbaxamide 

10 Example 752: 5-(2-Acety1-7-{R3R)-3-methyl-3,4-dihydraisoquinolin-2(11/)- 

ylicarbony1)-1,2,3,4-tetrahydroisoquinolin-6-y1)-N-(4-hydroxypheny1)-1,2-dimethyl- 

N-(pyridin-4-yI)-1H-pyrrole-3-earboxamide 

Example 753:N-(4-Hydroxypheny1)-1,2-dimethy1-5-(2-methyl-7-(1(303-methyl-3,4- 

dihydroisoquinolin-2(1H)-ylicarbonyll-1,2,3,4-tetrallydroisoquinolin-6-yl)-N- 

15 (pyridin-4-y1)-11/-pyrrole-3-earboxamide 

Example 754:5-(2-Acety1-7-W3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(111)-yllearbony1}-1,2,3,4-tetrahydroisoquinolin-6-y1)-1,2-dimethyl-NA-diphenyl- 

1H-pyrrole-3-earboxamide 
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Examj>le_749:5-(2-Acetyl-7-{{(3j?)-3-methyI-3,4-dihydroisoquinolin-2(lfl)-

yl]carbonyl}-l,2,3,4-tctrahydroisoquinolin-6-yl)-/V-(4-hydroxyphenyl)-l,2-dimeUiyl-

Ar-(l-methyl-l/7-pyrrolo[2,3-^]pyi'idin-5-yl)-l//-pyrrole-3-carboxamide 

Example 75():Af-(4-IIvdroxvphenvO-1.2-dimethvl-5-(2-methvl-7-!l<'3Jff'>-3-methvl-3.4-

dihydroisoquinolin-2(l//)-yl]carl)onyl}-l,2,3,4-tetrahydr«isoquinolin-6-yl)-Ar-(l-

methyl-l/f-py rrolo [2,3-6] pyridin-5-yl)-l//~pyrrole-3~carboxamide 

Example 751:5-(2-Acetvl-7-(K3.S')-3-(morpholin-4-ylmethvlV3.4-dihvdroisociainolin-

2(l/7)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinoIin-6-yl)-jV-(4-hydroxyphenyl)-l,2~ 

dimethyl-iV-(pyridin-4~yl)-l/7-pyrrole-3-carboxamide 

Example 752:5-(2-Acetvl-7-{T(3/?)-3-mcthvl-3,4-dihvdroisotmtnoli»-2(l//)-

yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl)-/V-(4-hydroxyphenyl)-l,2-dimethyl-

/V-(pyridin-4-yI)-li/-pyrrole~3-carboxamide 

Example 753:7V-f4-HvdroxvphenvlVl,2-dimethvl-5-f2-methvl-7-fH3i?V3-methYl-3.4-

dihydroisoquinoliii-2(l/f)-yl|carb(Hiyl}-l,2,3,4-tt'trahydroi,soquinoIin-6-yl)-A'-

(pyridin-4-yI)-l//-pyrrole-3-carboxamide 

Example 754:5-(2-Acetvl-7-[[(3.S)-3-(niorpholin-4-ylmcthyl)-3.4-dihvdroisofluiiu>Hn-

2(l//)-yl]carboiiyl}-l,2,3,4-tctrahydroisoquinolin-6-yl)-l,2-dimethyI-Ar,Ar-diphenyJ-

l//-pyrroIe-3-carboxamide 
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Example 755:5-(2-Acetyl-7-(1(3R)-3-methyl-3,4-dihydroisoquinolin-2(117)- 

yllearbony1}-1,2,3,4-tetrahydroisoquinolin-6-y1)-1,2-dimethyl-N,N-diphenyWH-

pyrrole-3-earboxamide 

Example 756:1,2-Dimethy1-5-(2-methyl-7-([(3R)-3-methyl-3,4-dihydroisequinolin- 

5 2(1H)-yljearbony1}-1,2,3,4-tetrahydroisoquinolin-6-y1)-N,N-dipheny1-1H-pyrrole-3-

earboxamide 

Example 757:5-(2-Acetyl-7-{R3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(111)-yliearbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1)-1,2-dimethyl-N-(1-methyl4H-

pyrrolo[2,3-b]pyridin-5-y1)-N-pheny1-1H-pyrrole-3-carboxamide 

10 Example 758:5-(2-Acety1-7-{R3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)- 

yljearbony11-1,2,3,4-tetrahydroisoquinolin-6-y1)-1,2-dimethyl-N-(1-methy1-1H-

pyrrolo[2,3-b]pyridin-5-y1)-N-phenyl-11/-pyrrole-3-earboxamide 

Example 759:1,2-Dimethy1-5-(2-methyl-7-{[(3R)-3-methyl-3,4-dihydroisoquinoliti- 

2(1H)-yljearbony1)-1,2,3,4-tetrahydroisoquinolin-6-y1)-N-(1-methyl-1H-pyrrolo12,3- 

1 5 blpyritlin-5-y1)-N-pheny1-11/-pyrrole-3-earboxamide 

Example 760:5-(2-Aeetyl-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin- 

2(1H)-yllearbonyll-1,2,3,4-tetrahydroisoquinolin-6-y1)-1,2-dimethyl-N-phenyl-N- 

(pyridin-4-y1)-1H-pyrrole-3-earboxamide 
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Exami>le755:5-(2-Acety]-7-{[(37f)-3-methyI-3,4-dihydroisoquinolin-2(lJH)-

yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl)-l,2-dimethyl-AyV-diphenyl-l/7-

pyrrolc-3-carboxamide 

Example 7S6: l,2-Dimethvl-5-(2-r»cthvI-7-([G/f i-3-mcthvl-3.4-dihvdi oisoauinolin-

2(1//)-yI]carb<myl}-l ,2,3,4-tetrahydroisoquinoIin-6-yl)-AyV-diphenyl-l//-pyiTole-3-

carboxamide 

Exam|)le757:5-(2-Acetyl-7-{[(3iSI)-3-(morpholin-4-y]methyl)-3,4-dihydroisoquinolin-

2(lfl)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl)-l,2-dimethyl-iV-(l-metliyl-l/f-

pyrrolo[2,3-6]pyridin-5-yI)-A?-phenyI-l//-pyrrole-3-carboxamide 

Example 758:5-f2-Acetvl-7-U(3i?)-3-methvl-3.4-dihvdroisoquinoIiii-2<l/ir)-

ylJcarbonyl}-l,2,3)4-tetrahydroisoquinolin-6-yl)-l,2-dimethyl-Ar-(l-methyl-l^ir~ 

pyrrolo[2,3-6]pyridin~5-yl)-A'-phenyl-l//-pyrrole-3-carboxamide 

Example 759:l,2-Dimethvl-5-('2-methvl-7-ft(3j?V3-methvl-3t4-dihvdroisQquinolin-

2(l/f)-yl]carbonyl}-l,2,3,4-tetrahydroisoquinolin-6-yl)-AL(l-methyl-lJfir-pyrrolo[2,3-

6]pyridin-5-yl)-JV-phenyl-l/7~pyrrole-3-carboxamide 

Example 76Q:5-f2-Acetvl-7-{f(3y>-3-fmorpholin-4-vlmcthvlV3.4-dihvdroisoquinolin-

2(1 /7)-yl]carbonyl}-l ,2,3,4-tetraliydroisoquinuliii-6-yl)-l,2-dimcthyl-/V-phenyl-/V-

(pyridin-4-yl)-l//-pyrrole-3-carboxamide 
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Example 761:5-(2-Acety1-7-{1(3R)-3-methy1-3,4-dihydroisoquinolin-2(1H)- 

yllearbony11-1,2,3,4-tetrahydroisoquinolin-6-y1)-1,2-dimethyl-N-phenyl-N-(pyridin-4-

yl)-1H-pyrrole-3-earboxamide 

Example 762:112-Dimethy1-5-(2-methy1-7-0(3R)-3-methyl-3,4-dihydroisoquinolin- 

5 2(11/)-yllearbony1}-1,2,3,4-tetrahydroisoquinalin-6-y1)-N-phenyl-N-(pyridin-4-y1)-1H-

pyrrole-3-carboxamide 

Example 763: 4-Methylphenyl 6-{4-[(4-hydroxyphenyl)(1-methyl-11/-pyrazol-4- 

ypearbamoy11-1,5-dimethy1-1H-pyrrol-2-y1)-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4- 

dihydraisoquinolin-2(1H)-yllearbonyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate 

10 Example 764:4-Methylphenyl 6-11-[(4-hydroxyphenyl)(1-methyl-1H-pyrazol-4- 

yl)earbamoy111-5,6,7,8-tetrahydroindolizin-3-y1}-7-{[(3S)-3-(morpholin-4-ylmethyl)-

3,4-dihydroisoquinolin-2(1H)-yljcarbony1}-3,4-dihydroisoquinoline-2(1H)-

carboxylate 

Example 765: 4-Methylphenyl 6-14-1(4-hydroxyphenyl)(pyridin-4-yl)earbamoy11-1,5- 

15 dimethy1-1H-pyrrol-2-y14-7-11(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(1H)-yllearbony1)-3,4-dihydroisoquinoline-2(11/)-earboxylate 

Example 766:4-Methylphenyl 6-{1-[(4-hydroxyphenyl)(pyridin-4-yl)earbamoyli- 

5,6,7,8-tetrahydroindolizin-3-y1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(111)-yl]carbony1}-3,4-dihydroisoquinoline-2(11-1)-earboxylate 

20 Example 767: 4-Methylphenyl 644-[(4-hydroxyphenyl)(1-methyl-11/-pyrrolol2,3- 

blpyridin-5-y1)earbamoy11-1,5-dimethy1-1H-pyrrol-2-y1}-7-{1(3S)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinalin-2(1H)-yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-

earboxylate 
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Example 761:5-f2-AcetvI-7-f[f3-RV3-methvl-3,4-dihvdroisoquinolin-2fl/fl-

ylJcarbonyl}-l,2,3,4-tetrahydroisoquinoIin-6-yl)-l,2-dimethyl-/V-phenyl-iV-(pyridin-4-

yl)-l/f-pyrrole-3-carboxamide 

Example 762:l,2-Dimethvl-5-(2-methvl-7-flG.l?)-3-methvl-3.4-dihydroisoqiiinolin-

2(17f)-yl|carbonyl}-l,2,3i4-tetrahydroisoquinolin-6-yJ)-A'-plienyl-Ar-(pyridin-4-yl)-l/7-

pyrrole-3-carboxamide 

Example 763:4-Mcthvlphcnyl 6-{4-[(4-hydroxyphenyl)(l-methyl-l//-pyrazol-4-

yl)carbamoyl]-.l,5-dimethyI-I//-pyrrol-2-yI}-7-{[(3iS')-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinoIin-2(l//)-yl]cai*bonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 764:4-Methvlphenvl 6-{i-[(4-hydroxyphenyl)(l-methyHJf/=pyrazo!-4-

yI)carbamoyl]-5,6,7,8~tetrahydroindoIizin-3-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-

3,4-dihydroisoquinolin-2(li?)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-

carboxylate 

Example 765:4-Methvlphenvl 6-{4-[(4-hydroxyphenyl)(pyridin-4-yl)carbamoyl]-l,5-

dimethyl-l//-pyrrol-2-yl}-7-{[(31S')-3-(niorpholin-4-ylme<hyl)-3,4-dihydroisoquinoIin-

2(l//)-yl]carbonyI}-3,4-dihydroisoquinoline~2(lJE/)-carboxyIate 

Example 766:4-Methvlphenvl 6-{l-[(4-hydroxyphenyl)(pyridin-4-yl)carbamoyl]-

5,6,7,8-tetrahydroindoIizin-3-yI}-7-{[(3iS)-3-(morpholin-4-yImethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoline-2(lZf)-carboxylate 

Example 767:4-MethvlphenyI 6-(4-[(4-hydroxyphenyl)(l-methyl-l/if-pyrrolo[2,3-

6]pyridin-5-yl)carbamoyl]-l,5-diniethyl-l//-pyiTol-2-yl}-7-{|(35)-3-{morpholhi-4-

ylmethyI)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}~3,4-dihydroisoquinoliiie-2(li/)-

carboxylate 
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Example 768:4-Methylphenyl 6-114(4-hydroxyphenyl)(1-methy1-111-pyrrolo12,3- 

bipyridin-5-yl)earhamoy11-5,6,7,8-tetrahydroindolizin-3-y1}-7-{1(3S)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(11/)-yljearbonyl}-3,4-dihydroisoquinoline-2(111)-

earboxylate 

5 Example 769: 4-Methylphenyl 6-(1,5-dimethy1-4-1(1-methyl-1H-pyrazol-4-y1)[4- 

(phosphonooxy)phenyl]earbamoy1)-1H-pyrrol-2-y1)-7-{1(3S)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljearbonyl)-3,4-dihydroisoquinoline-2(1H)-

earboxylate 

Example 770: 4-Methylphenyl 6-(1{(1-methy1-1H-pyrazol-4-y1)[4-(phosphonooxy) 

10 phenyl] earbamoy1}-5,6,7,8-tetrahydroindolizin-3-y1)-7-{[(3S)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(11-1)-ylicarbonyl}-3,4-dihydroisoquinoline-2(1H)-

earboxylate 

Example 771: 4-Methylphenyl 6-(1,5-dimethy1-44[4-(phosphonooxy)phertyl](pyridin- 

4-yl)earbamoy1}-1H-pyrrol-2-y1)-7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- 

15 dihydroisoquinolin-2(111)-yllearbony1}-3,4-dihydroisoquinoline-2(1H)-earboxylate 

Example 772:4-Methylphenyl 741(35)-3-(morpholin-4-ylmethyl)-3,4- 

dihydroisoquinolin-2(1H)-ylicarbonyll-641-114-(phosphonooxy)phenyll(pyridin-4-

y1)earbamoy1)-5,6,7,8-tetrahydroindolizin-3-y1)-3,4-dihydroisoquinoline-2(11/)-

earboxylate 

20 Example 773: 4-Methylphenyl 6-(1,5-dimethy1-44(1-methy1-1H-pyrrolo12,3-blipyriclin- 

5-y1)14-(phosphonooxy)phenyllearbamoy1)-1H-pyrrol-2-y1)-741(3S)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]earbony1)-3,4-dihydroisoquinoline-2(111)-

earboxylate 

Example 774:4-Methylphenyl 6-(1-{(1-methyl-1H-pyrrolo12,3-blpyridin-S-y1)14- 

25 (phosphonooxy)phenylicarbamoy1}-5,6,7,8-tetrahydroindolizin-3-y1)-74[(3S)-3- 
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Example 768:4-Methvlphenvl 6-{l-[(4-hydroxyphenyl)(l-methyl-l/jT-pyrrolo[2,3-

&]pyridin-5-yl)carbamoyI]-5,6,7,8-tetrahydromdolizin-3-yl}-7-{[(3S)-3-(morphoIin-4-

yImethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoqiiinoline-2(l/J)-

carboxylate 

Example 769:4-Methvlphenvl 6-(l,5-dimethyl-4-{(l-methyl-l//-pyrazol~4-yl)[4-

(phosphonooxy)phenyI]carbamoyl}-l/7-pyrrol-2-yl)-7-{[(3<S)-3-(morpholin-4-

yImethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoHne-2(l£/)-

carboxylate 

Example 770:4-Methvlnhenvl 6-(l-{(l-methyl-lJff-pyrazol-4-yl)[4-(phosphonooxy) 

phenyl] carbamoyI}-5,6,7,8-tetrahydroindolizin-3-yl)-7-{[(31S)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(lfl)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l/?)-

carboxylate 

Example 771:4-Methvlphenvl 6-(l,5-dimethyl-4-{[4-(phosphonooxy)phenyl](pyridin-

4-yl)carbamoyl}-l//r-pyrroI-2-yl)-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(lH)-yl]carbonyl}-3,4-dihydroisoquinoline-2(l//)-carboxylate 

Example 772:4-Methvlphenvl 7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(lJHr)-yl]carbonyl}-6-(l-{[4-(phosphonooxy)phenyl](pyridin-4-

yl)carbamoyl}-5,6,7,8-tetrahydroindoIizin-3-yl)-3,4-dihydroisoquinoline-2(l//)-

carboxylate 

Example 773:4-Methvlphenvl 6-(l,5-dimethyl-4-{(l-methyl-l/f-pyrroIo[2,3-6]pyridin-

5-yl)[4-(phosphonooxy)phenyl]carbamoyl}-17r-pyrrol-2-yl)-7-{[(3.S)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-3,4-dihydroisoquinoIine-2(l//)-

carboxylate 

Example 774:4-Methvlphenvl 6-(1-{(1 -methyl-17i-pyrrolo[2,3-/?]pyridin-5-yl)|4-

(phosphonooxy)phenyl]carbamoyl}-5,6,7,8-tetrahydroindoli/Jn-3-yl)-7-{[(35)-3-
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(morpholin-4-ylmethyl)-3,41-dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-

dihydroisoquinoline-2(11)-earboxylate 

Example 775: 	2-12-(Dimethylearbamoyl)ethyl]phenyl 6-{4-[(4- 

hydroxyphenyl)(methypearbamoyli-1,5-dimethyl-1H-pyrrol-2-y1)-7-[(3R)-3-methyl- 

5 L2,3,4-tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydroisoquinoline-2-

earboxylate 

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step 

B with 3(2-hydroxypheny1)-N,N-dimethylpropanamide. 

10 LC/MS (C4611491\1500 768 [M- H]+;RT 2.51 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C461149N506 

[M+21-1]2+  calculated: 384.6914 

[M+2f1]2+  measured: 384.6929 

15 Example 776: 	3[2-(Dimethylearbamoypethyllphenyl 6-141-[(4- 

hydroxyphenyl)(methyl)earbamoy11-1,5-dimethy1-1H-pyrrol-2-y11-7-[(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoq uinoline-2-

carb oxylate 

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

20 with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step 

B with 3(3-hydroxypheny1)-N,Ar-dimethylpropanamide. 

LC/MS (C461-149N506) 768 [M+Hr; RT 2.50 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C461-149N506 

25 [M+2H]2+  calculated: 384.6914 
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(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/i,)-yl]carboiiyl}-3,4-

dihydroisoquinoline-2(177)-carboxylate 

Example 775: 2-f2-(Dimethylcarbamoyl)ethyI]phenyl 6-{4-[(4-

hydroxyphenyl)(methyl)carbamoylJ-l,5-dimethyl-l//-pyrroI-2-yI}-7-[(3/?)-3-methyl-

l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3j4-tetrahydroisoquinoline-2-

carboxylate 

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step 

B with 3-(2-h y droxypli enyl)-A^A'-dim ethylpropanamide. 

LC/MS (C,6H49N5C>6) 768 [M+TI]+; RT 2.51 (Method A) 

High-resolution mass (ESI+): 

Empirical formula; C46H49N5O6 

[M+2H]2+ calculated: 384.6914 

[M+2H]2+ measured: 384.6929 

Example 776: 3-[2-(Dimethylcarbamoyl)ethyI]phenyI 6-{4-[(4-

hydroxyphenyl)(methyI)earbanioyI|-l,5-dimcthyl-l/7-pyrrol-2-yl}-7-[(3/?)-3-methyl-

1,2,3,4-tetrahydroisoquinoline-2-carbonyl] -1,2,3,4-tetrahydroisoq uinoline-2-

carboxylate 

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step 

B with 3-(3-hydroxyphenyl)-AvV-dimctbylpropanamide. 

LC/MS (C46H49N506) 768 [M+H]+; RT 2.50 (Method A) 

High-resolution mass (ESI+): 

Empirical formula: C40H49N5O6 

[M+2H]2+ calculated: 384.6914 
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[M+2F1]2+  measured: 384.6913 

Example 777: 	5-{7-1(3S)-3-1(Dimethylamino)methyll-1,2,3,4- 

tetrahydroisoquimAine-2-earbony11-2-(2-phenylacety1)-1,2,3,4-tetrahydroisoquinalin- 

6-yll-N-(4-hydroxypheny1)-N,1,2-trimethyl-1H-pyrrole-3-earbaxamide 

5 

Step A:  N-14(Benzyioxy)pheny11-547-1(3S)-34(dimethyltunino)nethy11-1,2,3,4-

tetrahydroisoquinoline-2-earbony1J-2-(2-phenylace0)-1,2,3,4-tetrahydroisoquinolitt-6-

y1}-N,1,2-trimethyl-1H-pyrrole-3-carboxamide 

A solution of the compound from Preparation 6be (50 mg, 0.05 mmol) and N,N- 

10 diisopropylethylamine (48 !IL, 0.27 mmol) in dichloromethane (5 mL) was cooled to 0°C. 

To this was added phenylacetyl chloride (8 jaL, 0.06 mmol) and the reaction was then 

stirred 	at 	ambient temperature 	for 	I 	h. 	The 	reaction mixture 	was 	diluted with 

dichloromethane, washed with 1M aqueous sodium hydroxide, and then brine. The organic 

extract was 	dried 	over magnesium 	sulphate, 	filtered 	and concentrated 	in 	vacua. 

15 Purification by flash column chromatography (CombiFlash Rf, 4 g RediSepTM silica 

cartridge; dichloromethane to 10 % methanol in dichloromethane) afforded the desired 

product. 

LC/MS (C511-153N504) 800 [M+H]+; RT 1.26 (Method B) 

Step B: 5-{7-1(3S)-34(dintethylantino)methyli-1,2,3,4-tetrahydroisoquinoline-2- 

20 ea rbony1J-2-(2-ph enylacetyI)-1,2,3 ,4-tetrakydrolsoquhiolin-6-yliz-N-(4-hydroxiph eny1)- 

N,1,2-trimeth y1-1H-pyrrole-3-ea rboxa mid e 

To a solution of the material from Step A (30 mg, 0.04 mmol) in ethanol (5 mt..) was added 

10% Pd/C (catalytic amount) and the mixture was shaken under an atmosphere of 

hydrogen for ca 16 h. 	The mixture is filtered through celite, subsequently eluting with 

25 methanol, and concentrated under reduced pressure. 	Purification by flash column 

chromatography (CombiFlash Rf, 4 g RediSepTM silica cartridge; dichloromethane to 7 % 

methanol in dichloromethane) afforded the desired product. 

LC/MS (C44H47N504) 710 [M+1-1]+; RT 1.07 (Method B) 
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[M+2H]2+measured: 384.6913 

Example 777: 5-{7-[(35)-3-[(Dimethylamino)methyl]-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-l,2,3,4-tetrahydroisoquinolin-

6-yl}-Af-(4-hydroxyphenyl)-Ar,l,2-trimethyMJf-pyrroIe-3-carboxamide 

Step A: N-f4-(Benzvloxv)phenvlJ~5-{7-{(3S)-3-((dimethvlamino)methvU-lt23.4-

tetrahydroisoquinoUne-2-carbonyl]-2-(2-phenylacetyl)-l,23>4-tetmhydroisoquinolin-6-

yl}-N,l,2-trimethyl-lH-pyrrole-3~carboxamide 

A solution of the compound from Preparation 6be (50 mg, 0.05 mmol) and N,N-

diisopropylethylamine (48 jiL, 0.27 mmol) in dichloromethane (5 mL) was cooled to 0°C. 

To this was added phenylacetyl chloride (8 JJL, 0.06 mmol) and the reaction was then 

stirred at ambient temperature for 1 h. The reaction mixture was diluted with 

dichloromethane, washed with IM aqueous sodium hydroxide, and then brine. The organic 

extract was dried over magnesium sulphate, filtered and concentrated in vacuo. 

Purification by flash column chromatography (CombiFlash Rf, 4 g RediSep™ silica 

cartridge; dichloromethane to 10 % methanol in dichloromethane) afforded the desired 

product. 

LC/MS (C5IH53N504) 800 [M+H]+; RT 1.26 (Method B) 

Step B: 5-{7-[(3S)-3-[(dimethylamino)methyI]-l,23,4-tetrahydroisoquinolme-2-

carbonyH-2-(2-plienylaceiyl)-l,2,3,4-tetrafiydroisoquinolin-6-yl}-N-(4-hydroxyphenyl)-

N,l,2-trimethyl-lH-pyrrole-3-carboxamide 

To a solution of the material from Step A (30 mg, 0.04 mmol) in ethanoi (5 mL) was added 

10% Pd/C (catalytic amount) and the mixture was shaken under an atmosphere of 

hydrogen for ca 16 h. The mixture is filtered through celite, subsequently eluting with 

methanol, and concentrated under reduced pressure. Purification by flash column 

chromatography (CombiFlash Rf, 4 g RediSep™ silica cartridge; dichloromethane to 7 % 

methanol in dichloromethane) afforded the desired product. 

LC/MS (C44H47N5O4) 710 [M+H]+; RT 1.07 (Method B) 
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High-resolution mass (ESI+): 

Empirical formula: C44H47N504 

[M+1-1]+  calculated: 710.3701 

[M-1-1-1]+  measured: 710.3702 

5 Example 778:N-(4-Hydroxypheny1)-N,1,2-trimethy1-547-1(3S)-3-[(4-methylpiperazin- 

1-Amethyl]-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-2-(2-phenylacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-y11-1H-pyrrole-3-earboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6bf 

10 LC/MS (C47F152N604) 765 [M+1-1]+; RT 1.08 (Method B) 

High-resolution mass (ESI+): 

Empirical fonnula: C47H52N604 

[M+1-1]+  calculated: 765.4123 

[M+1-1]+  measured: 765.4141 

15 Example 779:N-(4-Hydroxypheny1)-N,1,2-trimethyl-5-{7-[(3S)-3-12-(morpholin-4- 

ypethyll-1,2,3,4-tetrahydroisoquinoline-2-carbony11-2-(2-phenylacety1)-1,2,3,4-

tetrahydroisoquinolin-6-y1}-IH-pyrrole-3-earboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with product from Preparation 6bc. 

20 LC/MS (C471-151N505) 766 [M+H]+; RT 1.08 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H51N505  

[M+1-1]+  calculated: 766.3963 
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High-resolution mass (ESI+): 

Empirical formula: C44H47N5O4 

[M+Hf calculated: 710.3701 

[M+Hf measured: 710.3702 

ExamEle_778:AL(4-Hydroxyphenyl)-Ar,l,2-trimethyI-5-{7-[(3iS)-3-[(4-methylpiperazin-

l-yl)methyl]-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-l,2,3,4-

tctrahydroisoquinolin-6-yl}-l//-pyrrole-3-carboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6bf. 

LC/MS (C47H52N6O4) 765 [M+Hf; RT 1.08 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H52N6O4 

[M+Hf calculated: 765.4123 

[M+Hf measured: 765.4141 

Example 779:Ar-(4-Hydroxvphenvl)-A/,L2-trimethyI-5-{7-f(3<Sr)-3-[2-(morpholin-4-

yl)ethyl]-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl}-l//-pyrrole-3-carboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with product from Preparation 6bc. 

LC/MS (C47H5IN505) 766 [M+Hf; RT 1.08 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H51N5O5 

[M+Iif calculated: 766.3963 
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[M-FH] " measured: 766.3982 

Example 780:N-Ethyl-N-(4-hydroxypheny1)-1,2-dimethy1-5-{7-[(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-2-(2-phenylacety1)-1,2,3,4-

tetrahydroisoquinolin-6-y11-1H-pyrrole-3-earboxamide 

5 The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with product from Preparation 6f 

LC/MS (C47F1511\1505) 766 [M+H]+; RT 1.15 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C47H51N505 

10 [M+Hf calculated: 766.3963 

[M+1--1]-  measured: 766.3967 

Example 781:N-(4-Hydroxypheny1)-1,2-dimethy1-5-{7-1(15)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyli-2-(2-phenylacety1)-1,2,3,4-

tetrahydroisoquinolin-6-yll-N-propy1-1H-pyrrole-3-carboxamide 

15 The procedure is as in Example 777, replacing the product from Preparation 6be in Step A 

with the product from Preparation 6g. 

LC/MS (C48H53N505) 780 [M+Hr; RT 1.19 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H53N505 

20 [M+H]'` calculated: 780.4119 

[M+1-1]+  measured: 780.4101 
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[M+Hf measured: 766.3982 

Example 780:Ar-Ethyl~Ar-(4-hydroxyphenyl)-l,2-dimethyl-5-{7-[(35)-3-(morpholin-4-

ylmethyl)-l, 2,3,4-tetrahydroisoquinoline-2-carbonyI]-2-(2-phenylacetyI)-l, 2,3,4-

tetrahydroisoquinolin-6-yl}-l/f-pyrrole-3-carboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with product from Preparation 6f. 

LC/MS (C47H51N5O5) 766 [M+Hf; RT 1.15 (Method B) 

Higli-resolution mass (ESI+): 

Empirical formula: C47H51N5O5 

[M+Hf calculated: 766.3963 

[M+Hf measured: 766.3967 

Exami)le_781:AL(4-Hydroxyphenyl)-l,2-dimethyl-5-{7-[(31S)-3-(niorpholin-4-

ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl}-/V-propyl-l//-pyrrolc-3-carboxamide 

The procedure is as in Example 777, replacing the product from Preparation 6be in Step A 

with the product from Preparation 6g. 

LC/MS (C48H53N5O5) 780 [M+Hf; RT 1.19 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H53N505 

[M+Hf calculated: 780.4119 

[M+Hf measured: 780.4101 
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Example 782: 	5-{7-[(3S)-3-[(Dimethylamino)methy1]-1,2,3,4- 

tetrahydroisoquinoline-2-earbony11-2-(trifluoroacety1)-1,2,3,4-tetrahydroisoquinolin- 

6-y1}-N-(4-hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3-earboxamide 

LC/MS (C38H40F3N504) 688 [M+1-1]+; RT 1.07 (Method B) 

5 High-resolution mass (ESI+): 

Empirical formula: C3 8 il40N5 04 F3 

[M-FEl]+  calculated: 688.3105 

[M+1-1]+  measured: 688.3094 

Example 783:N-(4-Hyclroxypheny1)-N,1,2-trimethy1-5-{7-[(3S)-3-[(4-methylpiperazin- 

10 1-yl)methy1]-1,2,3,4-tetrahydroisoquinoline-2-earbonyl]-2-(trifluoroacety1)-1,2,3,4-

tetrahydroisoquinolin-6-y1}-1H-pyrrole-3-earboxamide 

LC/MS (C41H45N604F3) 743 [M+Hr; RT 1.09 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H45N604F3 

15 [M+21-1]2+  calculated: 372.1800 

[M+21-]2+  measured: 372.1801 

Example 784: 	4-Bromophenyl 6-14-[(4-hydroxyphenyl)(methyl)carbamoylj-1,5- 

dimethyl-111-pyrrol-2-y1}-74(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbony11-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

20 Step A: 4-Brontophenyl 6-(444-(benzyloxy)pheitylkmethylkarbuntoy11-1,5-dimethyl- 

1H-pyrrol-2-y1)-7-10S)-3-(morpholitt-4-yitnethy0-1,2,3,4-tetrakydroisoquinoline-2- 

carbonyt1-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

To a solution of the compound from Preparation 6ba (108 mg, 0.11 mmol) and N,N-

diisopropylethylamine (0.1 rnL, 0.57 mmol) in dichloromethane (15 mL), cooled to 0 °C, 
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Example 782: 5-{7-[(3iS)-3-[(Dimethjrlamino)methylj-l,2,3,4-

tetrahydroisoquinoline-2-earbonyl]-2-(trifluoroacetyl)-l,2,3,4-tetrahydroisoquinolin-

6-yl}-/V-(4-hydroxyphenyl)-A',l,2-trimctbyl-1//-pyrrolc-3-carboxaniidc 

LC/MS (C38H4oF3N504) 688 [M+H]+; RT 1.07 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C38H40N5O4F3 

[M+H]+ calculated: 688.3105 

[M+H]1 measured: 688.3094 

Examj>le783:A'-(4-Hydroxyphenyl)-7V,l,2-triniethyl-5-{7-[(35)-3-[(4-methylpiperazin-

l-yl)methyl]-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(trifluoroacetyl)-l,2,3,4-

tetrahydroisoquinolin-6-yl}-l/f-pyrrole-3-carboxamide 

LC/MS (C41H45N6O4F3) 743 [M+H]+; RT 1.09 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: GuI^N^O-iF:! 

[M+2H]2+calculated: 372.1800 

[M+2H]2+ measured: 372.1801 

Example 784: 4-Bromophenyl 6-{4-[(4-hydroxyphenyl)(niethyl)carbainoyl|-l,5-

d imethy 1-1 H-py r rol-2-y 1}-7- [(35)-3-(morpholin-4-y lm ethy 1)-1,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxyIate 

Step A: 4-Brontophenyl 6-(4-{[4-(benzyloxy)phenyl](methyl)carbamoyl}-!,5-dimethyl-

!H-pyrrol-2-yl)-7-[(3S)-3-(morpItolin-4-ylmethyl)-lf2,3,4-tetrahydroisoquinoline-2-

carbonyl]-!,2,3,4-tetrahydroisoquinoline-2-carboxylate 

To a solution of the compound from Preparation 6ba (108 mg, 0.11 mmol) and N,N-

diisopropylethylamine (0.1 mL, 0.57 mmol) in dichloromethane (15 mL), cooled to 0 °C, 
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was added triphosgene (34 mg, 0.11 mmol) and the mixture was stirred for 1 h at ambient 

temperature. The reaction was diluted with dichloromethane and washed with 1M aqueous 

HC1. The organic extract was dried over magnesium sulfate, filtered and concentrated in 

vacuo to afford a yellow solid. To a solution of this solid in acetonitrile (10 mL) was added 

5 potassium carbonate (152 mg, 1.1 mmol), DMAP (13 mg, 0.11 mmol) and 4-bromophenol 

(98 mg, 0.57 mmol) and the mixture was heated at 60 °C for ca 16 h. The reaction was 

diluted with ethyl acetate and washed successively with saturated aqueous sodium 

bicarbonate, and brine. The organic extract was dried over magnesium sulfate and 

concentrated in vacuo. Purification by flash column chromatography (CombiFlash Rf, 4 g 

10 RediSepTM silica cartridge; dichloromethane to5 % methanol in dichloromethane) afforded 

the desired product (79 mg, 0.09 mmol). 

LC/MS (C52H52BrN506) 922 [M+Hr; RT 1.50 (Method B) 

Step B: 4-Bromophenyl 6444(4-hydroxyphenyl)(methyl)carbamoy11-1,5-dimethyl-1H- 

pyrrol-2-y1)-7-[(3S)-3-(molpholin-4-ylmethy0-1,2,3,4-tetraltydroisoquinoline-2- 

15 carbonyl]-1,2,3,4-tetraltydroisoquinoline-2-carboxylate 

The product from Step A was dissolved in dichloromethane (10 mL) and cooled to 0 °C. 

To this was added boron trichloride (5 eq.) drop-wise. The reaction was then allowed to 

warm to ambient temperature for 1 h. The reaction mixture was adsorbed onto isolute and 

purified by chromatography (CombiFlash Rf, 12 g RediSepTM silica cartridge) eluting in a 

20 gradient of dichloromethane to 5 % methanol in dichloromethane to afford the desired 

product. 

LC/MS (C45H46BrN506) 832 [M+11]+; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C45H46N6O6Br 

25 [M+21-1]2+  calculated: 416.6388 

[M+214]2+  measured: 416.6374 
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was added triphosgene (34 mg, 0,11 mmol) and the mixture was stirred for 1 h at ambient 

temperature. The reaction was diluted with dichloromethane and washed with IM aqueous 

HCI. The organic extract was dried over magnesium sulfate, filtered and concentrated in 

vacuo to afford a yellow solid. To a solution of this solid in acetonitrile (10 mL) was added 

potassium carbonate (152 mg, 1.1 mmol), DMAP (13 mg, 0.11 mmol) and 4-bromophenol 

(98 mg, 0.57 mmol) and the mixture was heated at 60 °C for ca 16 h. The reaction was 

diluted with ethyl acetate and washed successively with saturated aqueous sodium 

bicarbonate, and brine. The organic extract was dried over magnesium sulfate and 

concentrated in vacuo. Purification by flash column chromatography (CombiFlash Rf, 4 g 

RediSep™ silica cartridge; dichloromethane to5 % methanol in dichloromethane) afforded 

the desired product (79 mg, 0.09 mmol). 

LC/MS (C52H52BrN506) 922 [M+H]+; RT 1,50 (Method B) 

Step B: 4-Bromophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyi-lH-

pyrrol-2-yl}-7-[(3S)-3~(moiphoIin~4-y}methyt)-l,2i3,4-tetrabydroisoqinnoHne-2-

carbonyl]-l,2,3t4-tetrahydroisoquinoline-2-carboxylate 

The product fiom Step A was dissolved in dichloromethane (10 mL) and cooled to 0 °C. 

To this was added boron trichloride (5 eq.) drop-wise. The reaction was then allowed to 

warm to ambient temperature for 1 h. The reaction mixture was adsorbed onto isolute and 

purified by chromatography (CombiFlash Rf, 12 g RediSep™ silica cartridge) eluting in a 

gradient of dichloromethane to 5 % methanol in dichloromethane to afford the desired 

product. 

LC/MS (C45H46BrN506) 832 [M+H]+; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C,i5H,|(,Nf,0()Bv 

[M+2H]2+ calculated: 416.6388 

[M+2H]2+ measured: 416.6374 
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Example 785: 	4-Methylphenyl 6-(1,5-dimethy1-4-[methyl(phenyl)earbamoy1]- 

1H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-earboxylate 

To a solution of product from Preparation 6cb (50 mg, 0.09 mmol) and N,N- 

5 diisopropylethylamine (38 µL, 0.19 mmol) in dichloromethane (S mL), cooled to 0 °C, was 

added 4-methylphenyl chloroformate (15 ilL, 0.1 mmol) and the mixture was stirred at 

ambient temperature for 1 h. The reaction was diluted with dichloromethane, then washed 

successively with 1M aqueous sodium hydroxide, and brine. The organic extract was dried 

over magnesium sulfate, filtered and concentrated in mow. Purification by flash column 

10 chromatography (CombiFlash Rf, 12 g RediSepTM silica cartridge; dichloromethane to 5 % 

methanol in dichloromethane) afforded the desired product. 

LC/MS (C42H42N404) 667 [M+1-1]+; RT 1.50 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H42N404 

15 [M±Ii]+  calculated: 667.3279 

[M+11]+  measured: 667.3287 

Example 786: 	4-Cyanophenyl 6-{1,5-dimethy1-4-[methyl(phenyl)earbamoy1]- 

1H-pyrrol-2-y1)-7-1(3R)-3-methy1-1,2,3,4-tetrahydroisoquinoline-2-earbonyli-1,2,3,4-

tetrahydroisoq uinnline-2- earboxylate 

20 Step A: 6-{1,5-Dimethy1-4-frnethyl(pheny0corbantoy11-111-pyrrol-2-y11-71(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinolitte-2-carbottyll-1,2,3,4-tetrohydroisoquinoline-2-carbottyl 

chloride 

25 

To a solution of the product from Preparation 6cb (300 mg, 0.56 mmol) and N,N-

diisopropylethylamine (0.29 mL, 1.69 mmol) in dichloromethane (10 mL), cooled to 0 °C, 

was added triphosgene (167 mg, 0.56 mmol) and the mixture was allowed to warm to 

ambient temperature over 1 h. The reaction was diluted with dichloromethane, washed 

with 1M aqueous HCI, and dried over magnesium sulphate. Concentration in metro 
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Example 785: 4-Methylphenyl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]~ 

l//-pyrroI-2-yl}-7-[(3iif)-3-methyl-l,2,3,,4-tetrahydroisoquinoIine-2-carbonyI]-l,2,3,4-

tetrahydroisoquinoIine-2-carboxylate 

To a solution of product from Preparation 6cb (50 mg, 0.09 mmol) and N.N-

5 diisopropylethylamine (38 fiL, 0.19 mmol) in dichloromethane (5 mL), cooled to 0 °C, was 

added 4-methylphenyl chloroformate (15 ]iL, 0.1 mmol) and the mixture was stirred at 

ambient temperature for 1 h. The reaction was diluted with dichloromethane, then washed 

successively with IM aqueous sodium hydroxide, and brine. The organic extract was dried 

over magnesium sulfate, filtered and concentrated in vacuo. Purification by flash column 

10 chi'omatography (CombiFlash Rf, 12 g RediSep™ silica cartridge; dichloromethane to 5 % 

methanol in dichloromethane) afforded the desired product. 

LC/MS (C42H42N4O4) 667 [M+Hf; RT 1.50 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H42N4O4 

15 [M+Hf calculated: 667.3279 

[M+Hf measured: 667.3287 

Example 786: 4-Cyanophenyl 6-{l,5-dimethyI-4-[methyI(phenyI)carbamoyI]-

lf/-pyrrol-2-yl}-7-[(3/?)-3-inethyl-l,2,3,4-tetrahydroisoquinoline-2-carboiiyl]-l,2,3,4-

tetrahydroisoquinoline-2-carboxylate 

20 Step A: 6-{l,5~Dimethyl-4-[methyf(pheftyl)carbamoyl]-lH-pyrrol-2-yl}-7-f(3R)-3-methyl-

l,2,3,4-tetrahydroisoquinoline-2-earb()nyi]~l,2,3,4-tetnihydroisoqMnoline-2-caibonyl 

chloride 

To a solution of the product from Preparation 6cb (300 mg, 0.56 mmol) and N,N-

diisopropylethylamine (0.29 mL, 1.69 mmol) in dichloromethane (10 mL), cooled to 0 °C, 

25 was added triphosgene (167 mg, 0.56 mmol) and the mixture was allowed to warm to 

ambient temperature over 1 h. The reaction was diluted with dichloromethane, washed 

with IM aqueous HCI, and dried over magnesium sulphate. Concentration in vacuo 
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afforded a yellow solid that was used directly in the next step without further purification, 

and assuming quantitative transformation. 

LC/MS (C35H35C1N403) 595 [M+H]; RT 1.41 (Method B) 

Step B: 4-Cyanophenyl 641,5-ditnethy1-4-frnethyl(phenyOcarbamoy11-1H-pyrrol-2-y1}-7- 

5 OR)-3-tnethyl-1,2,3,4-tetraitydroisoquinoline-2-carbonylk1,2,3,4-

tetrahydroisoquinoline-2-carboxylate 

To a solution of the carbamoyl chloride from Step A (50 mg, 0.072 mmol) in acetonitrile 

(5 mL) was added potassium carbonate (50 mg, 0.36 mmol) and 4-hydroxybenzonitrile (10 

mg, 0.086 mmol). After heating at 60 °C for ca. 16 h the reaction was allowed to cool to 

10 ambient temperature, then diluted with ethyl acetate and washed successively with 1M 

aqueous sodium hydroxide, and brine. The organics extract was dried over magnesium 

sulphate, concentrated in vacua, and purified by preparative HPLC to afford the desired 

product. 

LC/MS (C42H39N504) 678 [M+FIr; RT 1.41 (Method B) 

15 High-resolution mass (EST-F): 

Empirical formula: C42H39N504 

[M+H]+  calculated: 678.3075 

[M+H]}  measured: 678.3086 

Example 787: 	3-[2-(Dimethylearbamoyl)ethyl]phenyl 6-(1,5-dimethy1-4- 

20 imethyl(phenypearbamoy11-1H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydrolsoquinoline-2-earboxylate 

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 3-(3-

hydroxypheny1)-N,Ar-dimethylpropanamide. 

LC/MS (C461-149N505) 752 [M+Hf; RT 1.39 (Method B) 

25 High-resolution mass (ESI-F): 
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afforded a yellow solid that was used directly in the next step without further purification, 

and assuming quantitative transformation. 

LC/MS (C35H35C1N403) 595 |M+Hf; RT 1.41 (Method B) 

Step B; 4-Cyanophenyl 6-{l,5-dimethyl-4-[methy!(phenyl)carbamoyl]-lH-pyrrol-2-yl}-7-

l(3R)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]~l,2,3,4-

tetmhydroisoquinoiine-2-carboxylate 

To a solution of the carbamoyl chloride from Step A (50 mg, 0.072 mmol) in acetonitrile 

(5 mL) was added potassium carbonate (50 mg, 0.36 mmol) and 4-hydroxybenzonitrile (10 

mg, 0.086 mmol). After heating at 60 °C for ca. 16 h the reaction was allowed to cool to 

ambient temperature, then diluted with ethyl acetate and washed successively with IM 

aqueous sodium hydroxide, and brine. The organics extract was dried over magnesium 

sulphate, concentrated in vacuo, and purified by preparative HPLC to afford the desired 

product. 

LC/MS (C42H39N5O4) 678 [M+Hf; RT 1.41 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C42H39N5O4 

[M+H]+ calculated: 678.3075 

[M+H]+ measured: 678.3086 

Example 787: 3-[2-(Dimethylcarbamoyl)ethyl]phenyl 6-{l,5-dimethyl-4-

[methyl(phenyI)carbamoyl]-l//-pyrrol-2-yl}-7-[(3if)-3-methyl-l,2,3,4-

tetrahydroisoquinolme-2-Ciirbonyl|-l,2,3,4-tetrahydroisoquinoline-2-carboxylatc 

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 3-(3-

hydroxyphenyI)-iV,iV-dimethylpropanamide. 

LC/MS (C46H49N5O5) 752 [M+Hf; RT 1.39 (Method B) 

High-resolution mass (ESI+): 
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Empirical formula: C46H49N505 

[M+211]2÷  calculated: 376.6940 

[M+211]2+  measured: 376.6930 

Example 788: 	4-[2-(Dimethylearbamoyl)ethyllphenyl 6-{1,5-dimethyl-4- 

5 imethyl(phenyl)earbamoylj-1H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 344-

hydroxyphenyI)-N,N-dimethylpropanamide. 

LC/MS (C461149N505) 752 [M+H]+; RT 1.38 (Method B) 

10 High-resolution mass (ESI+): 

Empirical formula: C46H49N505  

[M+21-1]2+  calculated: 376.6940 

[M+2H]2+  measured: 376.6926 

Example 789: 	1H-Indo1-5-yl 6-11,5-dimethyl-4-[methyl(phenyl)earbamoyl] -1H- 

1 5 pyrrol-2-y11-7-1(3R)-3-methy1-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-1,2,3,4-

tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 1H-

indo1-5-ol. 

LC/MS (C43H41N504) 692 [M+H]+; RT 1.41 (Method B) 

20 High-resolution mass (ESI+): 

Empirical formula: C43H41N5 04 

[M+H]+  calculated: 692.3231 

[M+11]+  measured: 692.3210 
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Empirical formula: C46H49N5O5 

[M+2H]2+ calculated: 376.6940 

[M+2H]2+ measured: 376.6930 

Example 788: 4-[2-(Dimethylcarbamoyl)ethyl]phenyl 6-{l,5-dimetliyl-4-

[methyl(phenyI)carbamoyl]-l//-pyrrol-2-yl}-7-[(3J?)-3-metliyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 3-(4-

hydroxyphenyl)-/V,7V-dimethylpropanamide. 

LC/MS (C46H49N505) 752 [M+H]+; RT 1.38 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H49N5O5 

[M+2H]2+ calculated: 376.6940 

[M+2H]2+ measured: 376.6926 

Example 789: l//-Indol-5-yl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-lH-

pyrrol-2-yl}-7-[(3/f)-3-methyl-l,2,3)4-tetrahydroisoquinoliue-2-carbonyl]-l,2,3,4-

tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 1H-

indol-5-ol. 

LC/MS (C43H4iN504) 692 [M+H]+; RT 1.41 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C43H41N5O4 

[M+H]+ calculated: 692.3231 

[M+H]+ measured: 692.3210 
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Example 790: 	Cyclohexyl 644-1(4-hydroxyphenyl)(methyl)carbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1}-7-1(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbony11-1,2,3,4-tetrahydrolsoquinoline-2-earboxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

5 A with the compound from Preparation 6bb, and replacing phenylacetyl chloride 

cyclohexyl chloroformate. 

with 

LC/MS (C411-146N405) 675 [M+II]+; RT 1.45 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C411-146N405 

10 [M+FI] 	calculated: 675.3541 

[M+H]+  measured: 675.3548 

Example 791: 	Cyclohexyl 6-14-[(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1)-7-1(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbonyll-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

15 The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6ba, and replacing phenylacetyl chloride 

cyclohexyl chloroformate. 

with 

LC/MS (C45H53N506) no ionisation; RT 1.28 (Method B) 

High-resolution mass (ESI+): 

20 Empirical formula: C45H53N506 

[M-I-Hr calculated: 760.4069 

[M+1-1]+  measured: 760.4078 
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Example 790: Cyclohexyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyI]-l,5-

dimethyl-l//-pyrroI-2-yl}-7-[(3/f)-3-methyl-l,2,3>4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxyIate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6bb, and replacing phenylacetyl chloride with 

cyclohexyl chloroformate. 

LC/MS (C41H46N4O5) 675 [M+Hf; RT 1.45 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H46N4O5 

[M+Hf calculated: 675.3541 

[M+Hf measured: 675.3548 

Example 791: Cyclohexyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyi-liy-pyrrol-2-yl}-7-[(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3)4-tetrahydroisoquinoline-2-carboxyiate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with 

cyclohexyl chloroformate. 

LC/MS (C45H53N5O6) no ionisation; RT 1.28 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C45H53N5O6 

[M+Hf calculated: 760.4069 

[M+Hf measured: 760.4078 
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Example 792: 	N-Cyclohexy1-6-{4-1(4-hydroxyphenyl)(methypearbamoyl]-1,5- 

dimethy1-1H-pyrrol-2-y1)-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

earbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

5 A with the compound from Preparation 6bb, and replacing phenylacetyl chloride with 

cyclohexyl isocyanate. 

LC/MS (C411-147N504) 674 [M+1-1]±; RT 1.34 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C4  II-14 7N5 04 

10 [M+H]*  calculated: 674.3701 

[M+1-1] ' measured: 674.3696 

Example 793: 	N-Cyclohexy1-6-0-1(4-hydroxyphenyl)(methyl)carbamoy11-1,5- 

dimethy1-1H-pyrrol-2-yl)-7-1(3,S)-3-(morpholin-4-ylmethyl)-1,2,3,41-

tetrahydroisoquinoline-2-earbony1I-1,2,3,4-tetrahydroisoquinoline-2-earboxamide 

15 The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with 

cyclohexyl isocyanate. 

LC/MS (C45H54N605) no ionisation; RT 1.18 (Method B) 

High-resolution mass (ESI+): 

20 Empirical formula: C451-154N605  

[M+H] calculated: 759.4228 

[M+1-1]+  measured: 759.4192 
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Example 792: Ar-Cyclohexyl-6-{4-[(4-hydroxyphenyl)(methyI)carbamoy!]-l,5-

dimethyI-l//-pyrrol-2-yl}-7-[(3K)-3-methyl-l,2,3,4-tetrahydroisoquinoiine-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6bb, and replacing phenylacetyl chloride with 

cyclohexyl isocyanate. 

LC/MS (C41H47N5O4) 674 [M+H]+; RT 1.34 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H47N5O4 

[M+H]+ calculated: 674.3701 

[M+H]+ measured: 674.3696 

Example 793: iV-Cyclohexyl-6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,S-

dimethyl-lJflr-pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahy droisoq uin oIine-2-carbonyl] -1,2,3,4-tetrahy droisoq uinoline-2-carboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with 

cyclohexyl isocyanate. 

LC/MS (C45H54N60s) no ionisation; RT 1.18 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C45H54N6O5 

[M+Hf calculated: 759.4228 

[M+H]+ measured: 759.4192 
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Example 794: 	5-12-(2-Cyclohexylacety1)-7-1(3S)-3-(morpholin-4-ylmethyl)- 

1,2,3,4-tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydroisoquinolin-6-01-N-(4-

hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3-earboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

5 A with the compound from Preparation 6ba, and replacing phenylacetyl chloride 

cyclohexylacetyl chloride. 

with 2- 

LC/MS (C46H55N505) no ionisation; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H55N505 

10 [M+1-1]+  calculated: 758.4276 

[M+H]}  measured: 758.4247 

Example 795: 	5-12-(2-Cyclohexylacety1)-7-1(3R)-3-methy1-1,2,3,4- 

tetrahydroisoquinoline-2-earbonyll-1,2,3,4-tetrahydroisoquinolin-6-yll-N-(4-

hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3-earboxamide 

15 The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6hb, and replacing phenylacetyl chloride 

cyclohexylacetyl chloride. 

with 2- 

LC/MS (C42H.481\1404) 673 [M+H]+; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

20 Empirical formula: C421-148N404 

[NM] F  calculated: 673.3748 

[M+11]+  measured: 673.3741 
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Example 794: S-[2-(2-Cyclohexylacetyl)-7-[(35)-3-(morpholin-4-ylmethyl)-

l,2,3,4-tetrahydroisoquinoline-2-carbonyI]-l,2,3,4-tetrahydroisoquinolin-6-yI]-Ar-(4-

hydroxyphenyl)-/V,l,2-triinetliyl-I//-pyrrole-3-carboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with 2-

cyclohexylacetyl chloride. 

LC/MS (C46H55N5O5) no ionisation; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46II55N5O5 

[M+H]+ calculated: 758.4276 

[M+Hf measured: 758.4247 

Example 795: 5-[2-(2-Cyclohexylacetyl)-7-[(3/f)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinolin-6-yl]-AL(4-

hydroxyphenylJ-A^l^-trimethyl-X/f-pyrrole-S-carboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6bb, and replacing phenylacetyl chloride with 2-

cyclohexylacetyl chloride. 

LC/MS (C42H48N4O4) 673 [M+Hf; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C,J?H4,SN404 

[M+Hf calculated: 673.3748 

[M+Hf measured: 673.3741 
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Example 796: 	Cyclopentyl 6-14-[(4-hydroxyphenyl)(methyl)carbamoy11-1,5- 

ditnethyl-1H-pyrrol-2-y1)-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-earbonyll-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

5 A with the compound from Preparation 6ba, and replacing phenylacetyl chloride 

cyclopentyl chloroformate. 

with 

LC/MS (C44H51N506) 746 [M+H]+; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C441-151N506 

10 [M+1-11+  calculated: 746.3912 

[M+H]+  measured: 746.3891 

Example 797: 	(1R,2S,5R)-5-Methyl-2-(propan-2-yl)eyelohexyl 6-(44(4- 

hydroxyphenyl)(methyl)earbamoy11-1,5-dimethy1-1H-pyrrol-2-y1}-7-1(3S)-3- 

(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-1,2,3,4- 

15 tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with 

(1R,15,5R)-5-methyl-2-(propan-2-yecyclohexyl chloroformate. 

LC/MS (C49H61N506) 816 [M+H]
+; RT 1.47 (Method B) 

20 High-resolution mass (ESI+): 

Empirical formula: C49H6IN506 

[M+H]+  calculated: 816.4695 

[M+I-1]+  measured: 816.4717 
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Example 796: Cyclopentyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-

dimethyl-l/f-pyrrol-2-yl}-7-[(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with 

cyclopentyl chloroformate. 

LC/MS (C44H5IN506) 746 [M+H]+; RT 1.24 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C44H51N5O6 

[M+H]+calculated: 746.3912 

[M+H]+measured: 746.3891 

Example 797: (l^^SiO-S-Metliyl^-fpropan-^-ylJcyclohexyl 6-{4-[(4-

hydroxyphenyl)(methyl)carbamoyl] -1,5-dimethyI-l/T-pyrrol-2-y 1}-7-[(35)-3-

(morph olin-4-ylm ethyl)-! ,2,3,4-tetrahy droisoq uinolin e-2-carbonyl] -1,2,3,4-

tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with 

(I./?,2>S,,5/?)-5-mcthyl-2-(propan-2-yl)cyek>hexyl chloroformate. 

LC/MS (C49H6!N506) 816 [M+Etf; RT 1.47 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C49H61N5O6 

[M+H]+calculated: 816.4695 

[M+H]+measured: 816.4717 
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Example 798: 	5-12-[2-(Adamantan-1-yl)acetyl]-7-[(3S)-3-(morpholin-4- 

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydroisoquinolin-6-

yll-N-(4-hydroxypheny1)-N,1,2-trimethy1-1H-pyrrole-3-earboxamide 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

5 A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with 2- 

(adamantan-l-yl)acetyl chloride. 

LC/MS (C50H59N505) 810 [M+11]+; RT 1.32 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C50H59N505  

10 [M+H]+  calculated: 810.4589 

[M+HT measured: 810.4586 

Example 799: N-(4-Hydroxyphenyl)-N,1,2-trimethy1-5-17-[(3R)-3-methyl-1,2,3,41- 

tetrahydroisoquinoline-2-earbouyl]-242-(piperidin-1-Aacetyl]-1,2,3,4-

tetrahydroisoquinolin-6-y11-1H-pyrrole-3-earboxamide 

15 Step A: N-14-(Benzyloxy)phenyt1-1V,1,2-tritnethyl-5-174(3R)-3-methyl-1,2,3,4- 

tetrahydroisoquinoline-2-carbonyli-2-12-(piperidin-1-y0acetyll-1,2,3,4-

tetrahydroisoquinolin-6-y0-1H-pyrrole-3-carboxamide 

To a solution of the compound from Preparation 6bb (50 mg, 0.08 mmol) in DMF (2 

mL) was 	added 	2-(1H-benzotriazole-1 -y1)-1,1,3,3 -tetramethyluronium 

20 hexafluorophosphate (30 mg, 0.08 mmol), N,N-diisopropylethylamine (41 ut, 0.23 mmol, 

3 eq), and 2-(piperidin-1-ypacetic acid (13 mg, 0.09 mmol), and the mixture was stirred at 

ambient temperature for ca. 16 h. The reaction was concentrated in vacua and partitioned 

between ethyl acetate and water. The organic phase was washed with brine, dried over 

magnesium sulfate, filtered and concentrated in vacua. 	Purification by flash column 

25 chromatography (CombiFlash Rf, 4 g RediSepTM silica cartridge; dichloromethane to 10 % 

methanol in dichloromethane) afforded the desired product. 

LC/MS (C48E153N504) no ionisation; RT 1.29 (Method B) 
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Example 798: 5- {2-[2-(Adamantan-l -yl)acetyl] -7- [(3>S)-3-(morpholin-4-

ylmethyI)-l,2,3»4-tetrahydroisoquinoIine-2-carbonyi]-l,2,3,4-tetrahydroisoquinolin-6-

yl}-Ar-(4-hydroxyphenyl)-iV,li2-trimethyH//-pyiTole-3-carboxamide 

The procedure is as in Example 111, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with 2-

(adamantan-1 -yl)acetyl chloride. 

LC/MS (C50H59N5O5) 810 [M+Hf; RT 1.32 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C50H59N5O5 

[M+Hf calculated: 810.4589 

[M+Hf measured: 810.4586 

Example 799: Af-(4-IIydroxyphenyl)-A',l ,2-trimethy 1-5-{7-[(3/f)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-[2~(piperidin-l-yl)acetyl]-l,2,3,4-

tetrahydroisoquinolin-6-yl}-l//-pyrrole-3-carboxamide 

Step A: N-f4-(Benzvloxv)vhenvlI-NJ.2-trimethvl-5-f7-((3R)-3-methvl-1.23.4-

tetrahydroisoquinoUne-2-carbonyl]-2-[2-(piperidin-l-yl)(tcetyl]-l,2,3,4-

tetrahydroisoquinolin-6-yl}-lH-pyrrole-3-carboxamide 

To a solution of the compound from Preparation 6bb (50 mg, 0.08 mmol) in DMF (2 

mL) was added 2-( 1 //-benzotriazole-I -yl)-1,1,3,3-tetramcthyhuonium 

hexafluorophosphate (30 mg, 0.08 mmol), A', A'-di i sop ropy 1 ethyl ami n e (41 pL, 0.23 mmol, 

3 eq), and 2-(piperidin-l-yl)acetic acid (13 mg, 0.09 mmol), and the mixture was stirred at 

ambient temperature for ca. 16 h. The reaction was concentrated in vacuo and partitioned 

between ethyl acetate and water. The organic phase was washed with brine, dried over 

magnesium sulfate, filtered and concentrated in vacuo. Purification by flash column 

chromatography (CombiFlash Rf, 4 g RediSep™ silica cartridge; dichloromethane to 10 % 

methanol in dichloromethane) afforded the desired product. 

LC/MS (C^^NsCXj) no ionisation; RT 1.29 (Method B) 
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Step B: N-(4-Hydroxypheny1)-1V,1,2-trimethyl-547-1(3R)-3-inethyl-1,2,3,4- 

tetrahydroisoquinoline-1-carbonylj-242-(piperidin-1-yOacety11-1,2,3,4- 

tetrahydroisoquinolin-6-y11-1H-pyrrole-3-carboxamide 

To a solution of the product from Step A (30 mg, 0.04 mmol) in ethanol (5 mL) was added 

5 1 0% Pd/C (catalytic amount) and the mixture was shaken under an atmosphere of 

hydrogen for ca 16 h. The mixture was filtered through celite, eluted with methanol, and 

the 	filtrate 	concentrated 	in 	vacua. 	Purification 	by 	preparative 	HPLC 	(H20- 

TFA/acetonitrile; gradient elution) afforded the desired product. 

LC/MS (C41H47N504) 674 [M+H]+; RT 1.09 (Method B) 

10 High-resolution mass (ESI+): 

Empirical formula: C41H47N504 

[M+2H]2+  calculated: 337.6887 

[M+21-1]2+  measured: 337.6887 

Example 800: 	(1r,40-4-fl(tert-Butoxy)earbonyljaminoleyelohexyl 6-{4-[(4- 

1 5 hydroxyphenyl)(methyl)carbamoy11-1,5-dimethyl-1H-pyrrol-2-y1}-7-1(3R)-3-methyl- 

1,2,3,4-tetrahyd roisoquinoline-2-earbonyl] -1,2,3,4-tetra hydroisoquinolin e-2-

earboxylate 

Step A: (11.,4r)-4-{f(tert-Butoxy)carbonyl]amino)cyclohexyl chloroformate 

Triphosgene (69 mg, 0.23 mmol) was dissolved in dichloromethane (3 mL) and cooled to 0 

20 °C. To this was added a solution of tert-butyl N-(4-hydroxycyclohexyl)carbamate (100 mg, 

0.46 mmol) and triethylamine (0.06 mL, 0.46 mmol, 2 eq) in dichloromethane (1 

mL) drop-wise. After stirring for 2 h at ambient temperature, the reaction was concentrated 

in vacua then re-dissolved / suspended in dichloromethane and filtered. The filtrate (2 mL) 

was used directly in the next step, assuming a quantitative transformation. 
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Sten B: N-(4-Hvdroxvphenvl)-NJ.2-trimethvl-5-{7-[(3R)-3-methvl-l,2,3,4-

1etrahydroisoqumotine-2-carbonyl]-2-[2-(piperidin-l-yl)acetyl]-l,.2,3,4-

teti(ihydroisoqitinoIin-6-yI}-l H-pyrrole-3-carboxamide 

To a solution of the product from Step A (30 mg, 0.04 mmol) in ethanoi (5 mL) was added 

10% Pd/C (catalytic amount) and the mixture was shaken under an atmosphere of 

hydrogen for ca 16 h. The mixture was filtered through celite, eluted with methanol, and 

the filtrate concentrated in vacuo. Purification by preparative HPLC (H2O-

TFA/acetonitrile; gradient elution) afforded the desired product. 

LC/MS (C41H47N5O4) 674 [M+H]+; RT 1.09 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H47N5O4 

[M+2H]2+ calculated: 337.6887 

[M+2H]2+ measured: 337.6887 

Examnle 800: (lr,4/)-4-{[(tert-Butoxy)carbonyl]amino}cycIohexyl 6-(4-f(4-

hydroxyphenyl)(methyl)carbamoyl]-l ,fvdimethyl-l//-pyrrol-2-yl}-7-[(3/?)-3-methyl-

l,2,3,4-tetrahydroisoquinoline-2-carbonyI]-l,2,3,4-tetrahydroisoquinoIine-2-

carboxylate 

Step A: (Ir,4r)-4-{[(tert-Butoxy)carbonyI]ammo}cyclohexyl chloroformate 

Triphosgene (69 mg, 0.23 mmol) was dissolved in dichloromethane (3 mL) and cooled to 0 

°C. To this was added a solution of fc/'f-butyl A,T-(4-hydroxycyclohexyl)cai'bamate (100 mg, 

0.46 mmol) and triethylamine (0.06 mL, 0.46 mmol, 2 eq) in dichloromethane (1 

mL) drop-wise. After stirring for 2 h at ambient temperature, the reaction was concentrated 

in vacuo then re-dissolved / suspended in dichloromethane and filtered. The filtrate (2 mL) 

was used directly in the next step, assuming a quantitative transformation. 
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Step B:  (1r,41)-44(tert-Butoxy)earbonyllamino}cyclohexyl 6-(444- 

(benzyloxy)pheityll(methyOcarbanioy11-1,5-dimethyl-1H-pyi7o1-2-y0-71(3R)-3-tnethyl- 

1,2,3,4-tetrahydrolsoquittolhte-2-carbonylj-1,2,3,4-tetrallydroisoquinoline-2-carboxylate 

A solution of product from Preparation Ebb (50 mg, 0.08 mmol) in dichloromethane (3 

5 mL) was cooled to 0 °C. To this was added triethylamine (54 piL, 0.39 mmol) and the 

solution of the product from Step A (0.49 mmol) and the mixture was stir-ed for 30 min at 

ambient temperature. The reaction was diluted with dichloromethane then washed 

sequentially with 1M aqueous sodium hydroxide, and brine. The organic phase was dried 

over magnesium sulfate, filtered and concentrated in vacua. Purification by flash column 

10 chromatography (CombiFlash Rf, 4 g RediSepTM silica cartridge; dichloromethane to 3 % 

methanol in dichloromethane) afforded the desired product. 

LC/MS (C53H611\1507) 780 [M-Boc+Hr; RT 1.60 (Method B) 

Step C: (1641)-4-(gtert-Butoxy)earbonyllantino}cyclohexyl 6444(4- 

hydroxyphenyl)(methypearbamoy11-1,5-tlimethyl-111-pyrrol-2-y1}-74(3R)-3-methyl- 

15 1,2,3,4-tettythydroisoquinotine-2-earbonylp,2,3,4-tetrahydroisoquitioline-2-carboxylate 

To a solution of the product from Step B (96 mg, 0.11 mmol) in ethanol (5 mL) was added 

10% Pd/C (catalytic amount) and the mixture was shaken under an atmosphere of 

hydrogen for ca. 16 h. The mixture was filtered through celite, eluted with methanol, and 

the filtrate concentrated in vacua. 	Purification by flash column chromatography 

20 (CombiFlash Rf, 4 g RediSepTM silica cartridge; dichloromethane to 5 % methanol in 

dichloromethane) afforded the desired product. 

LC/MS (C46H55N507) 790 [M+Hr; RT 1.43 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H55N507 

25 [M+H]+  calculated: 790.4174 

[M+Hr measured: 790.4166 
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Step B: (lr,4r)-4-{[(tert-Butoxy)carbonyl]amino}cyclohexyl 6-(4-{[4-

(benzyloxy)phenyl](methyl)carbamoyl}-lf5-dimethyI-lH-pyrroI-2-yI)-7-[(3R)-3-methyl-

l,2,3,4-tetrahydroisoquinoUne-2-carbonyl]-l,2,3>4-tetrahydroisoquittolme-2-carboxylate 

A solution of product from Preparation 6bb (50 mg, 0.08 mmol) in dichloromethane (3 

mL) was cooled to 0 °C. To this was added triethylamine (54 LIL. 0.39 mmol) and the 

solution of the product from Step A (0.49 mmol) and the mixture was stirred for 30 min at 

ambient temperature. The reaction was diluted with dichloromethane then washed 

sequentially with IM aqueous sodium hydroxide, and brine. The organic phase was dried 

over magnesium sulfate, filtered and concentrated hi vacuo. Purification by flash column 

chromatography (CombiFlash Rf, 4 g RediSep™ silica cartridge; dichloromethane to 3 % 

methanol in dichloromethane) afforded the desired product. 

LC/MS (CsaHeiNsOy) 780 [M-Boc+H]+; RT 1.60 (Method B) 

Step C: (lr,4r)-4-{[(tert-Butoxy)carbony}]amino}cyclohexyl 6-{4-[(4-

hydroxyphenyl)(methyl)carbamoy1]-l,5-dimethyl-lH-pyrroI-2-y1}-7-[(3R)-3-methyl-

l,2,3f4-tetrahydi'oisoqiiinoline-2-carbony]J-l,2,3,4-tetraltydroisoqumoline-2-carboxylate 

To a solution of the product from Step B (96 mg, 0.11 mmol) in ethanoi (5 mL) was added 

10% Pd/C (catalytic amount) and the mixture was shaken under an atmosphere of 

hydrogen for ca. 16 h. The mixture was filtered through celite, eluted with methanol, and 

the filtrate concentrated in vacuo. Purification by flash column chi'omatography 

(CombiFlash Rf, 4 g RediSep™ silica cartridge; dichloromethane to 5 % methanol in 

dichloromethane) afforded the desired product. 

LC/MS (C46HS5N507) 790 [M+H]+; RT 1.43 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C46H55N5O7 

[M+H]+ calculated: 790.4174 

[M+H]+measured: 790.4166 
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Example 801: 	(1r,4)-4-Aminocyclohexyl 6-{4-[(4- 

hydroxyph enyl)(m ethyl)ea rba m oyli -1,5-d im ethyl-1H-pyrrol-2-y1}-7-[(3R)-3-m ethyl- 

1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquitioline-2-

carboxylate hydrochloride 

5 The product from Example 800 (48 rng, 0.06 mmol) was dissolved in 4M HC1 in 1,4-

dioxane (5 mL) and stirred at ambient temperature for ca 15 min. The reaction was 

concentrated in vacua to obtain a solid which was suspended in ether and stirred for 1 h at 

0 °C. 	The solid was filtered, washed with ether, and dried under vacuum to afford the 

desired product. 

10 LC/MS (C411447N505) 690 fM+11]+; RT 1.10 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C41H47N505  

[M+2H]2+  calculated: 345.6861 

[M+21-1]2+  measured: 345.6864 

15 Example 802: (1r,40-4-(Dimethylamino)cyclohexyl 6-{4-[(4- 

hydroxyphenyl)(methyl)earbamoy11-1,5-dimethyl-1H-pyrrol-2-y1}-7-[(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrabydroisoquinoline-2-

earboxylate 

To a solution of the product from Example 801 (20 mg, 0.03 mmol, 1 eq) in methanol (2 

20 mL) was added paraformaldehyde (4 mg, 0.14 mmol), acetic acid (8 uL, 0.14 mmol, 5 

eq) and sodium cyanoborohydride (9 mg, 0.14 mmol), and the mixture was stirred at 

ambient temperature for ca 16 h. The reaction was quenched by the addition of water (1 

mL) and extracted with dichloromethane. The organic extract was washed sequentially 

with water, and brine, and then dried over magnesium sulfate, filtered and concentrated in 

25 vacua. Purifiction by preparative HPLC (H20-TFA/acetonitrile; gradient elution) afforded 

the desired product 

LC/MS (C43E1511\1505) 718 [M+H]+; RT 1.10 (Method B) 
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Example 801: (l/*,4/')-4-Aminocyclohexyl 6-{4-[(4-

hydroxyphenyl)(methyl)carbamoyI]-l,5-dimethyl-li/-pyrrol-2-yl}-7-[(3jf?)-3-methyl-

l,2,354-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-

carboxylate hydrochloride 

5 The product from Example 800 (48 mg, 0.06 mmol) was dissolved in 4M HCI in 1,4-

dioxane (5 mL) and stirred at ambient temperature for ca 15 mill. The reaction was 

concentrated in vacuo to obtain a solid which was suspended in ether and stirred for 1 h at 

0 °C. The solid was filtered, washed with ether, and dried under vacuum to afford the 

desired product. 

10 LC/MS (QiH^NsOs) 690 |M+li]+; RT 1.10 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C4iH47N505 

[M+2H]2+ calculated: 345.6861 

[M+2H]2+ measured: 345.6864 

15 Example 802: (l/',4r)-4-(Dimethylamino)cyclohexyl 6-{4-[(4-

hydroxyphenyl)(methyi)carbamoyl|-l,5-diiTicthyI-l //-pyrrol-2-yl}-7-[(3jR)-3-methyl-

l,2,3)4-tetrahydroisoquinoline-2-carbonylj-l,2,3»4-tetrahydroisoquinoline-2-

carboxylate 

To a solution of the product from Example 801 (20 mg, 0.03 mmol, 1 eq) in methanol (2 

20 mL) was added paraformaldehyde (4 mg, 0.14 mmol), acetic acid (8 pL, 0.14 mmol, 5 

eq) and sodium cyanoborohydride (9 mg, 0.14 mmol), and the mixture was stirred at 

ambient temperature for ca 16 h. The reaction was quenched by the addition of water (1 

mL) and extracted with dichloromethane. The organic extract was washed sequentially 

with water, and brine, and then dried over magnesium sulfate, filtered and concentrated in 

25 vacuo. Purifiction by preparative HPLC (H30-TFA/acetonitrile; gradient elution) afforded 

the desired product 

LC/MS (C43H5iN505) 718 [M+H]+; RT 1.10 (Method B) 
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High-resolution mass (ESI+): 

Empirical formula: C43H51N505 

[M+21-1]2+  calculated: 359.7018 

[1V1+21V+  measured: 359.7017 

5 Example 803: 	4-(N-Methylacetamido)phenyl 644-[(4- 

hydroxyphenyl)(methyl)earbamoy11-1,5-dimethyl-11/-pyrrol-2-y1}-7-1(3S)-3- 

(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-earbonyll-1,2,3,4-

tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 709, replacing benzyl 3-hydroxybenzoate from Step B 

10 with N-(4-hydroxyphenyl)-N-methylacetamide. 

LC/MS (C48H52N607) 825 [M+H]+; RT 1.07 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C48H52N607 

[M +2H}2+  calculated: 413.2022 

15 [M+21-1]2+  measured: 413.2031 

Example 804: 	4-12-(Dimethylearbamoyl)ethyllphenyl 6-14-1(4- 

hydroxyphenyl)(methyl)earbamoy11-1,5-dimethyl-IH-pyrrol-2-y11-7-1(3R)-3-methyl- 

1,2,3,4-tetrahydroisoquinoline-2-earbonyll-1,2,3,4-tetrahydroisoquinoline-2-

earboxylate 

20 The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step 

B with 3-(4-hydroxypheny1)-N,N-dimethylpropanamide. 

LC/MS (C46H49N506) 384 [M+21-1]2+; RT 2.49 {Method A) 

High-resolution mass (ESI+): 

WO 2015/011164 PCT/EP2014/065764 

- 310 -

High-resolution mass (ESI+): 

Empirical formula: C43H51N5O5 

[M+2H]2+calculated: 359.7018 

[M+2H]2+ measured: 359.7017 

Example 803: 4-(Ar-Methylacetamido)phenyl 6-{4-[(4-

hydroxyphenyl)(mcthyl)ci»rhamoyl]-l,5-dimethyl-l//-pyrrol-2-yl}-7-[(3.Sr)-3-

(morpholin-4-ylmethyl)-l, 2,3,4-tetrahydroisoquinoline-2-carbonyl]-l, 2,3,4-

tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 709, replacing benzyl 3-hydroxybenzoate from Step B 

with AL(4-hydroxyphcny])-A''-mcthylacetaiTnde. 

LC/MS (C48H52N607) 825 [M+H]+; RT 1.07 (Method B) 

High-resolution mass (ESI+): 

Empirical formula: C4SH52N6O7 

[M+2H]2+ calculated: 413.2022 

[M+2H]2+ measured: 413.2031 

Example 804: 4-[2-(Dimethylcarbamoyl)ethyl]phenyI 6-{4-[(4-

hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-li/-pyrrol-2-yl}-7-[(3JR)-3-methyl-

l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-

carboxylate 

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A 

with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step 

B with 3-(4-hyclroxyphcny!)-A',A/-diinethylpropanamide. 

LC/MS (C46H49N506) 384 [M+2H]2+; RT 2.49 (Method A) 

High-resolution mass (ESI+): 
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Empirical formula: C461149N5 06 

[M+2H]2+  calculated: 384.6914 

[M+2H]2+  measured: 384.6933 

Example 805: 	Tolyl 6-14-[(5-cyano4,2-dimethy1-1H-pyrrol-3-y1)-(4- 

5 hydroxyphenyl)carbamoy111-1,5-dimethy1-1H-pyrrol-2-y1]-7-1(3S)-3- 

(morpholinomethyl)-3,4-dihydro-11/-isoquinoline-2-carbony11-3,4-dihydro-1H-

isoquinoline-2-earboxylate hydrochloride 

Step A: Benzyl 7-fortnyl-6-(4-ethoxycarbony1-1,5-dimethyl-1H-pyrrol-2-y1)-3,4-dihydro- 

1H-isoquinoline-2-carboxylate 

10 To a solution of 1.3 g of ethyl 1,2-dimethy1-1H-pyrrole-3-carboxylate (7.97 mmol) in 15 

mL of N,N-dimethylacetamide there are successively added 2.5 g of benzyl 6-bromo-7-

formy1-3,4-dihydro-lii-isoquitiolinc-2-earboxylate (6.64 mmol), 1.3 g of potassium acetate 

(13.3 mmol), and then the batch is stirred under argon for 20 minutes. 0.2 g of palladium 

catalyst PdC12(PPh3)2  (0.33 mmol) is then added. The reaction mixture is then heated at 

15 85°C for 4.5 hours. The mixture is allowed to return to ambient temperature and is then 

diluted with ethyl acetate. After filtration, the organic phase is washed with saturated 

aqueous 	sodium 	chloride 	solution, 	dried 	over 	magnesium 	sulphate, 	filtered 	and 

concentrated to dryness. The crude product thereby obtained is purified by chromatography 

over• silica gel (petroleum ether I ethyl acetate gradient). The title product is obtained in the 

20 form of a yellow foam. 

ill NMR (400 MHz, dmso-d6) 6 ppm: 9.78 (s, 1 H), 7.78 (s, 1 H), 7.45-7.3 (m, 5 H), 7.32 

(s, 1 H), 6.39 (s, 1 H), 5.14 (s, 2 H), 4.72 (m, 2 H), 4.18 (q, 2 H), 3.68 (in, 2 H), 3.31 (s, 3 

FT), 2.93 (t, 2 H), 2.55 (s, 3 H), 1.25 (t, 3 H) 

Step 	B: 	2-Benzyloxycarbany1-6-(4-eth oxyca rbony1-1,5-dimetliy1-1 H-pyrrol-2-y0-3,4- 

25 dihydro-IH-isaquinoline-7-carboxylic acid 
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Empirical formula: C46H49N5O6 

[M+2H]2+ calculated: 384.6914 

[M+2H]2+ measured: 384.6933 

Example 805: Tolyl 6-[4-[(5-cyano-l,2-dimethyI-l/7-pyrrol-3-yl)-(4-

hydroxyphenyl)carbamoyl]-l,5-dimethyl-l//-pyrrol-2-yl]-7-[(3S)-3-

(morphoIinomethyl)-3,4-dihydro-l//-isoquinoline-2-carbonyl]-3,4-dihydro-l//-

isoquinoIine-2-carboxyIate hydrochloride 

Step A: Benzyl 7-formyl-6-(4-ethoxycarbonyI-l,5-dimethyl-lH-pyrrol-2-yl)-3,4-dihydro-

lH-isoquinoline-2-carboxylate 

To a solution of 1.3 g of ethyl 1,2-dimethyl-1//-pyrrol e-3-carboxylatc (7.97 mmol) in 15 

mL of N,jV-dimethylacetamide there are successively added 2.5 g of benzyl 6-bromo-7-

formyl-3,4-dihydro-l//-isoquinoline-2-carboxylate (6.64 mmol), 1.3 g of potassium acetate 

(13.3 mmol), and then the batch is stirred under argon for 20 minutes. 0.2 g of palladium 

catalyst PdCl2(PPh3)2 (0.33 mmol) is then added. The reaction mixture is then heated at 

85°C for 4.5 hours. The mixture is allowed to return to ambient temperature and is then 

diluted with ethyl acetate. After filtration, the organic phase is washed with saturated 

aqueous sodium chloride solution, dried over magnesium sulphate, filtered and 

concentrated to dryness. The crude product thereby obtained is purified by chromatography 

over silica gel (petroleum ether / ethyl acetate gradient). The title product is obtained in the 

form of a yellow foam. 

*H NMR (400 MHz, dmso-d6) 8 ppm: 9.78 (s, 1 H), 7.78 (s, 1 H), 7.45-7.3 (m, 5 H), 7.32 

(s, 1 H), 6.39 (s, 1 II), 5.14 (s, 2 H), 4.72 (m, 2 H), 4.18 (q, 2 H), 3.68 (m, 2 H), 3.31 (s, 3 

H), 2.93 (t, 2 H), 2.55 (s, 3 H), 1.25 (t, 3 H) 

Step B: 2-Bcnzyloxycarhonyl-6-(4-ethoxyc(tibonyt-l,5-dintethyl-l H-pyrrol-2-yl)-3,4-

diltydro-lH-isoquinoliite- 7-carboxylic acid 
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A solution containing 1.3 g of the compound obtained in Step A (2.82 mmol) and 2.4 mL 

(22.6 mmol) of 2-methyl-2-butene in a mixture composed of 2.5 mL of acetone and 2.5 mL 

of tetrahydrofuran is prepared. There are added, dropwise at 0°C, 20 mL of an aqueous 

solution containing a mixture of 0.64 g of NaC1O2  (7.05 mmol) and 1.4 g of NaHPO4  (9.88 

5 mmol). The batch is then stirred vigorously at ambient temperature for 16 hours. The 

reaction mixture is then concentrated to remove the acetone and the tetrahydrofuran. Ethyl 

acetate is added and the organic phase is washed with water- and then with saturated 

aqueous 	sodium 	chloride 	solution, 	dried 	over 	magnesium 	sulphate, 	filtered 	and 

concentrated to dryness. The yellow foam then obtained is subsequently used without 

10 being otherwise purified. 

'H NMR (400 MHz, drnso-d6) 8 ppm: 12.75 (m, I H), 7.69 (s, 1 1-1), 7.44-7.3 (m, 5 H), 

7.14 (s, 1 H), 6.2 (s, 1 H), 5.14 (s, 2 H), 4.67 (m, 2 H), 4.15 (q, 2 H), 3.67 (m, 2 H), 3.21 (s, 

3 H), 2.86 (m, 2 H), 2.49 (s, 3 1-1), 1.24 (t, 3 H) 

Step 	C: 	Benzyl 	6-(4-ethoxycarbony1-1,5-dintethyl4H-pyrrol-2-y1)-7-[(3S)-3- 

15 (morpholinomethy0-3,4-dihydro-1H-isoquinoline-2-earbonyll-3,4-dihydro-1H-

isoquinoline-2-carboxylate 

To a solution of 1.5 g of the compound obtained in Step B (2.49 mmol) in 13 mL of 

dichloromethane there are added 0.636 g of 4-[[(3,5)-1,2,3,4-tetrahydroisoquinolin-3-y1]-

methylimorpholine (2.74 mmol), 1.1 mL of N,N,N-triethylamine (7.47 mmol), 0.51 g of 1- 

20 ethyl-3-(3`-dimethylaminopropy1)-carbodiimide (EDC) (2.99 mmol) and then 0.4 g of 

hydroxybenzotriazole (HOBT) (2.99 mmol). The reaction mixture is stirred at ambient 

temperature for 16 hours and is then diluted with a mixture of dichloromethane and 

saturated sodium hydrogen carbonate solution. After separation of the phases, the organic 

phase is dried over magnesium sulphate, filtered and evaporated to dryness. The crude 

25 product 	thereby 	obtained 	is 	then 	purified 	by 	chromatography 	over 	silica 	gel 

(dichloromethane / ethyl acetate gradient). The product is obtained in the form of a white 

foam. 

'H NMR (500 MHz, dmso-d6) 8 ppm: 7.4-7.3 (m, 5 H), 7.25-7.15 (4*s, 2 H), 7.2-6.9 (m, 

4 H), 6.32/6.28/6.1 (3*bs, 1 H), 5.15 (3*s, 2 H), 5.15/4.85/3.7 (3*m, 1 11), 5-4 (m, 2 H), 
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A solution containing 1.3 g of the compound obtained in Step A (2.82 mmol) and 2.4 mL 

(22.6 mmol) of 2-methyl-2-butene in a mixture composed of 2.5 mL of acetone and 2.5 mL 

of tetrahydrofuran is prepared. There are added, dropwise at 0°C, 20 mL of an aqueous 

solution containing a mixture of 0.64 g of NaClOa (7.05 mmol) and 1.4 g of NaHP04 (9.88 

5 mmol). The batch is then stirred vigorously at ambient temperature for 16 hours. The 

reaction mixture is then concentrated to remove the acetone and the tetrahydrofuran. Ethyl 

acetate is added and the organic phase is washed with water and then with saturated 

aqueous sodium chloride solution, dried over magnesium sulphate, filtered and 

concentrated to dryness. The yellow foam then obtained is subsequently used without 

10 being otherwise purified. 

'H NMR (400 MHz, dmso-d6) 5 ppm: 12.75 (m, 1 H), 7.69 (s, 1 H), 7.44-7.3 (m, 5 H), 

7.14 (s, 1 H), 6.2 (s, 1 H), 5.14 (s, 2 H), 4.67 (m, 2 H), 4.15 (q, 2 H), 3.67 (m, 2 H), 3.21 (s, 

3 H), 2.86 (m, 2 H), 2.49 (s, 3 H), 1.24 (t, 3 H) 

Step C: Benzyl 6-(4-e1hoxycarbonyI-l,5-dimethyl-lH-pyrrol-2-y!)-7-[(3S)-3-

15 (moiphofinomethyl)-3,4-dihydro-lH-isoqtunoIine-2-carboityl]-3,4-dihydro-lH-

isoquinoUne-2-carboxylate 

To a solution of 1.5 g of the compound obtained in Step B (2.49 mmol) in 13 mL of 

dichloromethane there are added 0.636 g of 4-[[(3.S')-1,2,3,4-tctrahydroisoquinolin-3-yl]-

methyljmorpholine (2.74 mmol), 1.1 mL of N, N, A^tri ethy I amine (7.47 mmol), 0.51 g of 1-

20 ethyl-3-(3'-dimethylaminopropyl)-carbodiimide (EDC) (2.99 mmol) and then 0.4 g of 

hydroxybenzotriazole (HOBT) (2.99 mmol). The reaction mixture is stirred at ambient 

temperature for 16 hours and is then diluted with a mixture of dichloromethane and 

saturated sodium hydrogen carbonate solution. After separation of the phases, the organic 

phase is dried over magnesium sulphate, filtered and evaporated to dryness. The crude 

25 product thereby obtained is then purified by chromatography over silica gel 

(dichloromethane / ethyl acetate gradient). The product is obtained in the form of a white 

foam. 

*H NMR (500 MHz, dmso-d6) 5 ppm: 7.4-7.3 (m, 5 H), 7.25-7.15 (4*s, 2 H), 7.2-6.9 (m, 

4 H), 6.32/6.28/6.1 (3*bs, 1 H), 5.15 (3*s, 2 H), 5.15/4.85/3.7 (3*m, 1 H), 5-4 (m, 2 H), 
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4.7 (in, 2 H), 4.1 (m, 2 H), 3.78/3.6 (2*m, 2 H), 3.6-3.4 (m, 4 H), 3.45/3.39/3.2 (3*s, 3 H), 

3-2.45 (m, 2 H), 2.9 (m, 2 H), 2.5-1.9 (4*m, 4 H), 2.5/2.41/2.05 (4*bs, 3 H), 2.35-1.7 (m, 2 

H), 1.2/1.1 (3*t, 3 H) 

5 

13C NMR (500 MHz, dmso-d6) 6 ppm: 130/125, 129-126, 128, 110, 66.5, 66.5, 59, 57.5, 

53.5,49.5/44.5/43,45.5,44.5/41,41.5,31.5,30/29,28,15,l1.5 

Step D: 1,2-Dimethy1-5474(3S)-3-(morpholinomethy0-3,4-dihydro-1H-isoquittoline-2- 

carbony11-1,2,3,4-tetrahydroisoquitiolin-6-y11-111-pyrrole-3-carboxylic acid 

To a solution of 1.1 g of the compound obtained in Step C (1.59 rnmol) in 8 ml of ethanol 

there is added 0.9 ml of aqueous 5N sodium hydroxide solution (4.77 mmol). The reaction 

10 mixture is stirred at ambient temperature for 24 hours at 80°C and a second addition of 0.9 

ml of aqueous 5N sodium hydroxide solution is made. After being in contact for a period 

of 24 hours at the same temperature, this operation is carried out a second time. The 

ethanol is then concentrated and the reaction mixture is diluted with water before adding 

aqueous 1N hydrochloric acid solution until the pH is 7. After extracting the aqueous phase 

15 with diehloromethane, the organic phases are combined and concentrated to dryness to 

obtain the title product in the form of a yellow foam. 

iii NMR (500 MHz, dmso-d6) 8 ppm: 7.2-6.9 (m, 4 H), 7.05/7 (2*s, 2 H), 6.31/6.25/6.1 

(3*s, 1 H), 5.1/4.85/3.7 (3*m, 1 H), 4.15/4.1 (m, 2 H), 3.91/3.81 (bs+dd, 2 H), 3.6-3.4 (m, 

4 I-), 3.4/3.35/3.15 (3*s, 3 H), 3-2.9 (m, 2 II), 2.9-1.9 (m, 2 H), 2.75 (m, 2 H), 2.5/2.4/1.98 

20 (3*s, 3 H), 2.5-1.9 (m, 6 H) 

13C 	NMR 	(500 	MHz, 	dmso-d6) 	6 	ppm: 	130/125, 	129-126, 	110.5, 	66.5, 	57/54, 

49.5/44.5/43, 47.5, 44, 43.5, 32, 30, 29, 11.5 

Step E: 	1,2-Dimethy1-5-12-(4-methylpbertoxy)carbony1-74(3S)-3-(rnorpholinomethy0- 

3,4-dihydro-111-isoquinoline-2-carbony11-3,4-dihydro-IH-isoquitiolia-6-y11-1H-pyrrole- 

25 3-carboxylic acid 
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4.7 (m, 2 H), 4.1 (m, 2 H), 3.78/3.6 (2*m, 2 H), 3.6-3.4 (in, 4 H), 3.45/3.39/3.2 (3*s, 3 H), 

3-2.45 (m, 2 H), 2.9 (m, 2 H), 2.5-1.9 (4*m, 4 H), 2.5/2.41/2.05 (4*bs, 3 H), 2.35-1.7 (m, 2 

H), 1.2/1.1 (3*t, 3 H) 

13C NMR (500 MHz, dmso-d6) S ppm: 130/125, 129-126, 128, 110, 66.5, 66.5, 59, 57.5, 

5 53.5,49.5/44.5/43,45.5,44.5/41,41.5,31.5, 30/29,28, 15, 11.5 

Step D: lt2-Dimethyl-5-[7-[(3S)-3-(morpholinomethyI)-3,4-dihydro-lH-isoqirinoline-2-

carbonyl]~l,2,3,4-tetrahydroisoqumoim-6-yl]-lH~pyrrole-3-carboxyUc acid 

To a solution of 1.1 g of the compound obtained in Step C (1.59 mmol) in 8 ml of ethanoi 

there is added 0.9 ml of aqueous 5N sodium hydroxide solution (4.77 mmol). The reaction 

10 mixture is stirred at ambient temperature for 24 hours at 80°C and a second addition of 0.9 

ml of aqueous 5N sodium hydroxide solution is made. After being in contact for a period 

of 24 hours at the same temperature, this operation is carried out a second time. The 

ethanoi is then concentrated and the reaction mixture is diluted with water before adding 

aqueous IN hydrochloric acid solution until the pH is 7. After extracting the aqueous phase 

15 with dichloromethane, the organic phases are combined and concentrated to dryness to 

obtain the title product in the form of a yellow foam. 

NMR (500 MHz, dmso-d6) 5 ppm: 7.2-6.9 (m, 4 H), 7.05/7 (2*s, 2 H), 6.31/6.25/6.1 

(3*s, 1 H), 5.1/4.85/3.7 (3*m, 1 H), 4.15/4.1 (m, 2 H), 3.91/3.81 (bs+dd, 2 H), 3.6-3.4 (m, 

4 H), 3.4/3.35/3.15 (3*s, 3 H), 3-2.9 (m, 2 I-I), 2.9-1.9 (m, 2 H), 2.75 (m, 2 H), 2.5/2.4/1.98 

20 (3*8, 3 H), 2,5-1.9 (m, 6 H) 

13C NMR (500 MHz, dmso-d6) 5 ppm: 130/125, 129-126, 110.5, 66.5, 57/54, 

49.5/44.5/43, 47.5, 44, 43.5, 32, 30, 29, 11.5 

Step E: l,2~Dimethyl-5-f2-(4-methylphenoxy)carbonyl-7-[(3S)-3-(morpbolinomethyl)-

3>4-diltydro-lH-isoquiiioline-2-carbonyll-3,4-diliydro-in-isoqitiii(>lin-6-ylj-lH-pyn'ole-

25 3-carboxylic acid 
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To a solution of 0.35 g of the compound obtained in Step D (0.66 mmol) in 1 nil of 

dioxane there is added, at 0°C, 0.33 ml of aqueous 2N sodium hydroxide solution (0.66 

mmol) and, each in several portions, 0.106 ml of p-tolyl chloroformate (0.73 mmol) and 

0.36 ml of aqueous 2N sodium hydroxide solution (0.73 mmol). The reaction mixture is 

5 stirred for 2 hours at ambient temperature and is then diluted with water and extracted with 

dichloromethane. The aqueous phase is acidified and then extracted with dichloromethane. 

The 	organic phases 	are combined, 	dried 	over magnesium sulphate, 	filtered and 

concentrated. 

The residue obtained is taken up in 12 ml of methanol and 3.2 ml of aqueous 1N potassium 

10 hydroxide solution (3.26 mmol) and then the reaction mixture is stirred at ambient 

temperature for 20 minutes. After adding aqueous 0.1N hydrochloric acid solution until the 

pH is 4, the mixture is extracted with dichloromethane. The organic phases are combined, 

washed with saturated aqueous sodium chloride solution, dried over magnesium sulphate, 

filtered and concentrated. The residue is then taken up in a mixture of dichloromethane and 

15 iso-propyl ether. The solid then obtained is filtered off and washed with ether. The title 

product is obtained in the form of a solid, which is subsequently used without being 

otherwise purified. 

1H NMR (500 MHz, dinso-d6) 6 ppm: 11.5 (bs, 1 H), 7.28 (bs, 1 H), 7.2-6.9 (in, 4 14), 7.2 

(bd, 2 H), 7.02 (bd, 2 H), 6.88 (bs, 1 H), 6.35/6.28/6.12 (3*s, 1 H), 5.11/4.85/3.7 (3*m, I 

20 H), 4.85-4.65 (m, 2 H), 4.8-4.1 (m, 2 H), 4.2-3.6 (m, 2 H), 3.6-3.4 (m, 4 H), 3.45/3.4/3.18 

(3*s, 3 H), 3-1.8 (m, 2 Fl), 2.97 (ml, 2 H), 2.5/2.41/1.99 (4*s, 3 H), 2.5-1.9 (4*m, 4 14), 

2.35/2.18 (2*m, 2 H), 2.25 (bs, 3 H) 

13C NMR (500 MHz, dmso-d6) 8 ppm: 130, 129, 129-126, 125, 122, 110.5, 66.5, 58, 54, 

49.5/44/43, 45.5, 44.5/41.5, 41.5, 32, 30-29, 28, 20.5, 11 

25 Step 	F: 	Toly1 	644-[(5-cyaito-1,2-dimethyl-M-pyrrol-3-y1)-(4- 

hydroxyphenylkarbamoylk1,5-dimethyl4H-pyrrol-2-y11-7-[(3S)-3-(morpholinomethy0-

3,4-dihydro-1H-isoquinoline-2-carbony11-3,4-dilzydro-M-isoquitioline-2-carboxylate 

hydrochloride 
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To a solution of 0.35 g of the compound obtained in Step D (0.66 mmol) in 1 ml of 

dioxane there is added, at 0°C, 0.33 ml of aqueous 2N sodium hydroxide solution (0.66 

mmol) and, each in several portions, 0,106 ml of p-tolyl chloroformate (0.73 mmol) and 

0,36 ml of aqueous 2N sodium hydroxide solution (0.73 mmol). The reaction mixture is 

5 stirred for 2 hours at ambient temperature and is then diluted with water and extracted with 

dichloromethane. The aqueous phase is acidified and then extracted with dichloromethane. 

The organic phases are combined, dried over magnesium sulphate, filtered and 

concentrated. 

The residue obtained is taken up in 12 ml of methanol and 3.2 ml of aqueous IN potassium 

10 hydroxide solution (3.26 mmol) and then the reaction mixture is stirred at ambient 

temperature for 20 minutes. After adding aqueous 0.1N hydrochloric acid solution until the 

pH is 4, the mixture is extracted with dichloromethane. The organic phases are combined, 

washed with saturated aqueous sodium chloride solution, dried over magnesium sulphate, 

filtered and concentrated. The residue is then taken up in a mixture of dichloromethane and 

15 wo-propyl ether. The solid then obtained is filtered off and washed with ether. The title 

product is obtained in the form of a solid, which is subsequently used without being 

otherwise purified. 

*13 NMR (500 MHz, dmso-d6) 5 ppm: 11.5 (bs, 1 H), 7.28 (bs, 1 H), 7.2-6.9 (m, 4 I-I), 7.2 

(bd, 2 H), 7.02 (bd, 2 H), 6.88 (bs, 1 H), 6.35/6.28/6.12 (3*s, 1 H), 5.11/4.85/3.7 (3*m, 1 

20 H), 4.85-4.65 (m, 2 H), 4.8-4.1 (m, 2 H), 4.2-3.6 (m, 2 H), 3.6-3.4 (m, 4 H), 3.45/3.4/3.18 

(3*s, 3 H), 3-1,8 (m, 2 H), 2,97 (ml, 2 H), 2.5/2.41/1.99 (4*s, 3 H), 2.5-1.9 (4*m, 4 I-I), 

2.35/2.18 (2*111, 2 H), 2.25 (bs, 3 H) 

,3C NMR (500 MHz, dmso-d6) 5 ppm: 130, 129, 129-126, 125, 122, 110.5, 66.5, 58, 54, 

49.5/44/43, 45.5, 44.5/41.5, 41.5, 32, 30-29, 28, 20.5, 11 

25 Step F: Tolyl 6-[4-[(5-cyano-l>2-dimethyl-lH-pyrrol-3-yl)-(4-

hydroxyphenyl)carbamoylJ-l,S-dimethyl~lH-pyrrol-2-yl]-7-f(3S)-3-(morpholinomethyl)-

3,4-dihydro-lH-isoquinoline-2-carbonyl]-3,4-dihydro-lH-isoquinoline-2-carboxylate 

hydrochloride 
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To a solution of 0.232 g of the compound obtained in Step E (0.35 mmol) in 9 mL of 

dichloroethane there is added 0.05 mL of 1-chloro-N, N, 2-trimethyl-prop-1-en-l-amine 

(0.385 mmol). The reaction mixture is stirred at ambient temperature for 2 hours and there 

is then added 0.131 	g of 444-[tert-butyl(dimethyl)silyl]oxyanilino]-1,5-dimethy1-1H- 

5 	pyrrole-2-carbonitrile (0.385 mmol, product of Preparation 3f). The batch is stirred at 80°C 

overnight. The reaction mixture is diluted with a mixture of dichloromethane and saturated 

aqueous sodium hydrogen carbonate solution. After separation of the phases, the organic 

phase is dried over magnesium sulphate, filtered and concentrated to dryness. The crude 

product thereby obtained is subsequently used without being otherwise purified. 

10 	To a solution of the compound thereby obtained in 1.8 ml of tetrahydrofuran there is added 

0.53 ml of a IN solution of tetrabutylammonium fluoride in tetrahydrofuran (13.5 mmol). 

The reaction mixture is stirred at ambient temperature for 1 hour and is then diluted with a 

mixture of dichloromethane and saturated aqueous sodium hydrogen carbonate solution. 

The aqueous phase is extracted with dichloromethane and then the organic phases are 

15 	combined, dried over magnesium sulphate, filtered and concentrated. The crude product is 

then purified by chromatography over silica gel (dichloromethane / methanol gradient). 

The solid thereby obtained is converted to the hydrochloride form, dissolved in a mixture 

of acetonitrile and water, filtered and then lyophilised to isolate the title product. 

High-resolution mass (ESI/FIA/HR and MS/MS): 

20 	Empirical formula: C52H53N706  

[M+H]+  calculated: 872.4130 

[M-41]4-  measured: 872.4130 

Elemental microanalysis: (%, theoretical:measured) 

%C=68.75:68.07; %1-I-5.99:5.90; %N=10.79:10.68; 'AC17=3.90:3.84 

25 	Example 806: 	N-(4-flydroxyphenyl)-5-(2-[(2S)-2-hydroxy-2-phenylacetyl]-6- 

(1(3R)-3-methyl-3,4-dihydroisoquinolin-2(11/)-ylicarbonyl)-2,3-dihydro-1H-isoindol- 

5-y1)-N,1,2-trimethyl-1H-pyrrole-3-carboxamide 

WO 2015/011164 PCT/EP2014/065764 

- 315 -

To a solution of 0.232 g of the compound obtained in Step E (0.35 mmol) in 9 mL of 

dichloroethane there is added 0.05 mL of t -chloro-A^A'2-trimethyI-prop-1 -en-1 -amine 

(0.385 mmol). The reaction mixture is stirred at ambient temperature for 2 hours and there 

is then added 0.131 g of 4-[4-[/ert-butyl(dimethyl)silyl]oxyanilino]-l,5-dimethyl-li1/-

5 pyrrole-2-carbonitrile (0.385 mmol, product of Preparation 3f). The batch is stirred at 80°C 

overnight. The reaction mixture is diluted with a mixture of dichloromethane and saturated 

aqueous sodium hydrogen carbonate solution. After separation of the phases, the organic 

phase is dried over magnesium sulphate, filtered and concentrated to dryness. The crude 

product thereby obtained is subsequently used without being otherwise purified. 

10 To a solution of the compound thereby obtained in 1.8 ml of tetrahydrofuran there is added 

0.53 ml of a IN solution of tetrabutylammonium fluoride in tetrahydrofuran (13.5 mmol). 

The reaction mixture is stirred at ambient temperature for 1 hour and is then diluted with a 

mixture of dichloromethane and saturated aqueous sodium hydrogen carbonate solution. 

The aqueous phase is extracted with dichloromethane and then the organic phases are 

15 combined, dried over magnesium sulphate, filtered and concentrated. The crude product is 

then purified by chi'omatography over silica gel (dichloromethane / methanol gradient). 

The solid thereby obtained is converted to the hydrochloride form, dissolved in a mixture 

of acetonitrile and water, filtered and then lyophilised to isolate the title product. 

High-resolution mass (ESI/FIA/HR and MS/MS): 

20 Empirical formula: C52H53N7O6 

[M+H]+calculated: 872.4130 

[M+H]+ measured: 872.4130 

Elemental microanalysis: (%, theoreticahmeasured) 

%C=68.75:68.07; %H=5.99:5.90; %N=10.79:10.68; %C1"=3.90:3.84 

25 Example 806: A^(4-Hydroxyphenyl)-5-(2-[(25)-2-hydroxy-2-phcnyIacetyI]-6-

{[(3if)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-2,3-dihydro-l//-isoindol-

5-yl)-JV,l,2-trimethyM//-pyrrole-3-carboxamide 
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Example 807: 	Cyclohexyl 6-14-[(4-hydroxyphenyl)(methypearbamoy1]-1,5- 

dimethyl-1H-pyrrol-2-y1}-7-1(3S)-3-12-(morpholin-4-ypethyli-1,2,3,4-

tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

5 A with the compound from Preparation 6bc, and replacing phenylacetyl chloride with 

cyclohexyl chloroformate. 

LC/MS (C46H55N506) 774 [M-FI-Ir; RT 1.22 (Method B) 

Example 808: 	Phenyl 6-0-[(4-hydroxyphenyl)(methyl)earbamoyli-1,5- 

dimethyl-1H-pyrrol-2-y1)-74(3R)-343-(morpholin-4-y1)propyll-1,2,3,4- 

10 tetrahydroisoquinoline-2-earbony1]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with product from Preparation 6bd; and replacing phenylacetyl chloride in Step A with 

phenyl chloroformate. 

LC/MS (C47H51N506)  782 [M+H]+; RT 1.15 (Method B) 

15 Example 809: 	Cyelohexyl 6-(4-[(4-hydroxyphenyl)(methyl)earbamoy11-1,5- 

dimethy1-1H-pyrrol-2-y1}-7-[(3R)-3-13-(morpholin-4-y1)propy11-1,2,3,4-

tetrahydroisoquinoline-2-earbony1]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6bd, and replacing phenylacetyl chloride with 

20 cyclohexyl chloroformate. 

LC/MS (C47H57N506) 788 [M+1114; RT 1.21 (Method B) 

Example 810: 	Phenyl 6-{1,5-dimethy1-4-Imethyl(phenyl)earbamoy11-1H-pyrrol- 

2-y1}-7-[(3R)-343-(morpholin-4-y1)propyli-1,2,3,4-tetrahydroisoquinoline-2-

earbony11-1,2,3,4-tetrahydroisoquinoline-2-earboxylate 
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Example 807: Cyclohexyl 6-{4-[(4-hydroxyphenyI)(methyl)carbamoyI]-l,5-

dimethyl-l/7-pyrrol-2-yl}-7-[(3,S)-3-[2-(morpholin-4-yl)ethyl]-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3»4-tetrahydroisoquinoline-2-carboxyIate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6bc, and replacing phenylacetyl chloride with 

cyclohexyl chloroformate. 

LC/MS (C46H55N506) 774 [M+H]+; RT 1.22 (Method B) 

Example 808: Phenyl 6-{4-| (4-hydroxy pheny l)(methyl)carbamoyl]-l,5-

dimethyl-l//-pyrroI-2-yl}-7-[(3ff)-3-[3-(morpholin-4-yl)propyl]-l,2,3,4-

tetrahydroisoquinoline-2-carbonyI]-l,2,3,4-tetrahydroisoquinoIine-2-carboxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with product from Preparation 6bd; and replacing phenylacetyl chloride in Step A with 

phenyl chloroformate. 

LC/MS (C47H51N506) 782 [M+H]+; RT 1.15 (Method B) 

Example 809: Cyclohexyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyI]-l,5-

dimethyl~lJy-pyrrol-2-yI}-7-[(3Jff)-3-(3-(morphoIin-4-yl)propyl]-l,2,3,4-

tetrahydroisoquinoIine-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-earboxylate 

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step 

A with the compound from Preparation 6bd, and replacing phenylacetyl chloride with 

cyclohexyl chloroformate. 

LC/MS (C47H57N506) 788 [M+H]+; RT 1.21 (Method B) 

Example 810: Phenyl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-lif-pyrrol-

2-yl}-7-[(3J?)-3-[3-(morpholin-4-yI)propyl]-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxyIate 
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Example 811: 	Cyclohexyl 641,5-dimethy1-44methyl(phenyl)carbamoy11-1H- 

pyrrol-2-y1}-7-1(3R)-3-[3-(morpholin-4-yl)propyl]-1,2,3,4-tetrahydroisoquinoline-2-

carbony11-1,2,3,4-tetrahydroisoquinoline-2-carboxylate 

The procedure is as in Example 114, replacing the product from Preparation 6cb with the 

product from Preparation 6cd, and replacing phenyl chloroformate with cyclohexyl 

chloroformate. 

LC/MS (C47H57N505) 772 [M+11]+; RT 1.33 (Method B) 
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Example 811: Cyclohexyl 6-{l,5-dimethyl-4-[methyl(phenyl)carbamoyl]-li/-

pyrrol-2-yl}-7-[(3i?)-3-[3-(morphoIin-4-yl)propyI]-l,2,3,4-tetrahydroisoquinoliiie-2-

carbonyl]-l,2,3,4-tctrahydroisoquinoliiie-2-carboxylate 

The procedure is as in Example 114, replacing the product from Preparation 6cb with the 

5 product from Preparation 6cd, and replacing phenyl chloroformate with cyclohexyl 

chloroformate. 

LC/MS (C47H57N505) 772 [M+Hf; RT 1.33 (Method B) 
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PHARMACOLOGICAL STUDY 

EXAMPLE A: Inhibition of Bc1-2 by the fluorescence polarisation technique 

The fluorescence polarisation tests were carried out on microplates (384 wells). The Bcl-2 

protein, labelled (histag-Bcl-2 such that Bcl-2 corresponds to the UniProtKB®  primary 

accession number: P10415), at a final concentration of 2.50x10-8  M, is mixed with a 

fluorescent peptide (Fluorescein-REIGAQLRRMADDLNAQY), at a final concentration of 

1.00x 10"8  M in a buffer solution (FIepes 10 mM, NaC1 150 mM, Tween20 0.05%, pH 7.4), 

in the presence or in the absence of increasing concentrations of test compounds. After 

incubation for 2 hours, the fluorescence polarisation is measured. 

The results are expressed in IC50  (the concentration of compound that inhibits fluorescence 

polarisation by 50%) and are presented in Table 1 below. 

The results show that the compounds of the invention inhibit interaction between the Bcl-2 

protein and the fluorescent peptide described hereinbefore. 

EXAMPLE B: In vitro cytotoxicity 

The cytotoxicity studies were carried out on the RS4;11 leukaemia cell line and on H146 

small Cell Lung Carcinoma cell line. The cells are distributed onto microplates and 

exposed to the test compounds for 48 hours. The cell viability is then quantified by a 

colorimetric assay, the Microculture Tetrazolium Assay (Cancer Res., 1987, 47, 939-942). 

The results are expressed in IC50  (the concentration of compound that inhibits cell viability 

by 50%) and are presented in Table I below. 

The results show that the compounds of the invention are cytotoxic. 
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PHARMACOLOGICAL STUDY 

EXAMPLE A: Inhibition of Bcl-2 by the fluorescence polarisation technique 

The fluorescence polarisation tests were carried out on microplates (384 wells). The Bcl-2 

protein, labelled (histag-Bcl-2 such that Bcl-2 corresponds to the UniProtKB® primary 

5 accession number: P10415), at a final concentration of 2.50* 10~8 M, is mixed with a 

fluorescent peptide (Fluorescein-REIGAQLRRMADDLNAQY), at a final concentration of 

1.00xl0"8M in a buffer solution (Hepes 10 mM, NaCl 150 mM, Tween20 0.05%, pH 7.4), 

in the presence or in the absence of increasing concentrations of test compounds. After 

incubation for 2 hours, the fluorescence polarisation is measured. 

10 The results are expressed in IC50 (the concentration of compound that inhibits fluorescence 

polarisation by 50%) and are presented in Table 1 below. 

The results show that the compounds of the invention inhibit interaction between the Bcl-2 

protein and the fluorescent peptide described hereinbefore. 

EXAMPLE B: In vitro cytotoxicity 

15 The cytotoxicity studies were earned out on the RS4;11 leukaemia cell line and on HI46 

small Cell Lung Carcinoma cell line. The cells are distributed onto microplates and 

exposed to the test compounds for 48 hours. The cell viability is then quantified by a 

colorimetric assay, the Microculture Tetrazolium Assay (Cancer Res., 1987, 47, 939-942). 

The results are expressed in IC50 (the concentration of compound that inhibits cell viability 

20 by 50%) and are presented in Table 1 below. 

The results show that the compounds of the invention are cytotoxic. 
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inhibition (fluorescence polarisation test) 

and of cytotoxicity for RS4;11 cells 

ICso  (nM) Bcl-2 FP IC50  (nM) MIT RS4;11 

Example 1 13 140 

Example 2 397 > 1880 

Example 3 18 236 

Example 4 9.2 71 

Example 5 43 70 

Example 6 95 > 1880 

Example 7 72% @3.31.1.114 1080 

Example 8 7.3 98 

Example 9 9.0 125 

Example 10 127 ND 

Example 11 22 763 

Example 12 43 759 

Example 13 108 729 

Example 14 7.9 27 

Example 15 19 93 

Example 16 6.0 27 

Example 17 91 1760 

Example 18 38 1290 

Example 19 47 774 

Example 20 20 > 150 

Example 21 14 112 

Example 22 70 > 150 

Example 23 13 61 

Example 24 19 > 150 

Example 25 29 144 

Example 26 30 86 

Example 27 83 ND 

Example 28 23 > 150 
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Table 1: IC^n of Bcl-2 inhibition (fluorescence polarisation test) 

and of cytotoxicity for RS4:11 cells 

ICjo (nM) Bcl-2 FP ICJO (nM) MTT RS4;i 1 

Example 1 13 140 

Example 2 397 > 1880 

Example 3 18 236 

Example 4 9.2 71 

Example 5 43 70 

Example 6 95 > 1880 

Example 7 72% @3.3|*M 1080 

Example 8 7.3 98 

Example 9 9.0 125 

Example 10 127 ND 

Example 11 22 763 

Example 12 43 759 

Example 13 108 729 

Example 14 7.9 27 

Example 15 19 93 

Example 16 6.0 27 

Example 17 91 1760 

Example 18 38 1290 

Example 19 47 774 

Example 20 20 > 150 

Example 21 14 112 

Example 22 70 > 150 

Example 23 13 61 

Example 24 19 > 150 

Example 25 29 144 

Example 26 30 86 

Example 27 83 ND 

Example 28 23 > 150 
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IC50 (nM) Bcl-2 FP IC50  (nM) MTT RS4; i I 

Example 29 28 > 150 

Example 30 16 119 

Example 31 7.4 113 

Example 32 47 141 

Example 33 33 460 

Example 34 4.9 19 

Example 35 4.7 8.5 

Example 36 4.8 6.2 

Example 37 4.9 18 

Example 38 23 532 

Example 39 14 106 

Example 40 3.6 34 

Example 41 26 78 

Example 42 38 > 150 

Example 43 77 502 

Example 44 13 443 

Example 45 15 20 

Example 46 3.7 2.8 

Example 47 12 45 

Example 48 8.7 40 

Example 49 23 58 

Example 50 18 26 

Example 51 5.5 23 

Example 52 3.8 56 

Example 53 2.4 5.0 

Example 54 4.0 2.4 

Example 55 16 372 

Example 56 3.8 59 

Example 57 65 1250 

Example 58 4.2 3.3 

Example 59 3.2 6.8 
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ICsu (nM) Bci-2 FP IC»(nM)MTT RS4;fJ 

Example 29 28 > 150 

Example 30 16 119 

Example 31 7.4 113 

Example 32 47 141 

Example 33 33 460 

Example 34 4.9 19 

Example 35 4.7 8.5 

Example 36 4.8 6.2 

Example 37 4.9 18 

Example 38 23 532 

Example 39 14 106 

Example 40 3.6 34 

Example 41 26 78 

Example 42 38 > 150 

Example 43 77 502 

Example 44 13 443 

Example 45 15 20 

Example 46 3.7 2.8 

Example 47 12 45 

Example 48 8.7 40 

Example 49 23 58 

Example 50 18 26 

Example 51 5.5 23 

Example 52 3.8 56 

Example 53 2.4 5.0 

Example 54 4.0 2.4 

Example 55 16 372 

Example 56 3.8 59 

Example 57 65 1250 

Example 58 4.2 3.3 

Example 59 3.2 6.8 
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IC50  (nM) l3c1-2 FP 1C31)  (n1V1)1VITT RS4;1 I 

Example 60 5.9 46 

Example 61 4.4 85 

Example 62 20 113 

Example 63 4.4 12 

Example 64 27 204 

Example 65 6.5 51 

Example 66 16 80 

Example 67 9.4 51 

Example 68 2.9 1.8 

Example 69 3.1 3.46 

Example 70 5.1 9.8 

Example 71 3.7 9.9 

Example 72 21 229 

Example 73 4.3 36 

Example 74 6.1 94 

Example 75 4.0 6.2 

Example 76 24 > 150 

Example 77 4.0 84 

Example 78 4.4 142 

Example 79 5.6 > 150 

Example 80 5.5 71 

Example 81 21 > 150 

Example 82 17 > 150 

Example 83 15 122 

Example 84 4.9 33 

Example 85 6.1 58 

Example 86 5.5 60 

Example 87 5.1 43 

Example 88 3.5 3.9 

Example 89 3.5 24 

Example 90 6.2 39 
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ICJO (nM) Bcl-2 FP IC50 (riM) MTT RS4;S 1 

Example 60 5.9 46 

Example 61 4.4 85 

Example 62 20 113 

Example 63 4.4 12 

Example 64 27 204 

Example 65 6.5 51 

Example 66 16 80 

Example 67 9.4 51 

Example 68 2.9 1.8 

Example 69 3.1 3.46 

Example 70 5.1 9.8 

Example 71 3.7 9.9 

Example 72 21 229 

Example 73 4.3 36 

Example 74 6.1 94 

Example 75 4.0 6.2 

Example 76 24 > 150 

Example 77 4.0 84 

Example 78 4.4 142 

Example 79 5.6 > 150 

Example 80 5.5 71 

Example 81 21 > 150 

Example 82 17 > 150 

Example 83 15 122 

Example 84 4.9 33 

Example 85 6.1 58 

Example 86 5.5 60 

Example 87 5.1 43 

Example 88 3.5 3.9 

Example 89 3.5 24 

Example 90 6.2 39 
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1050  (1M) Bc1-2 FP IC5u  {ECM) MTT RS4;11 

Example 91 7.0 73 

Example 92 20 105 

Example 93 5.1 11 

Example 94 5.6 19 

Example 95 14 115 

Example 96 3.9 9.1 

Example 97 4.9 15 

Example 98 3.8 1.8 

Example 99 5.5 13 

Example 100 3.9 6.5 

Example 101 2.6 31 

Example 102 5.0 75 

Example 103 3.6 46 

Example 104 6.7 65 

Example 105 7.3 31 

Example 106 5.3 38 

Example 107 3.5 6.9 

Example 108 2.7 15 

Example 109 8.6 89 

Example 110 19 329 

Example I11 8.4 64 

Example 112 42 394 

Example 113 3.6 25 

Example 114 3.8 28 

Example 115 3.4 24 

Example 116 21 181 

Example 117 2.5 39 

Example 118 3.4 43 

Example 119 622 > 150 

Example 120 2.5 8.2 

Example 121 2.9 2,8 
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ICJO (nM) Bcl-2 FP ICso (nM) MTT RS4;11 

Example 91 7.0 73 

Example 92 20 105 

Example 93 5.1 11 

Example 94 5.6 19 

Example 95 14 115 

Example 96 3.9 9.1 

Example 97 4.9 15 

Example 98 3.8 1.8 

Example 99 5.5 13 

Example 100 3.9 6.5 

Example 101 2.6 31 

Example 102 5.0 75 

Example 103 3.6 46 

Example 104 6.7 65 

Example 105 7.3 31 

Example 106 5.3 38 

Example 107 3.5 6.9 

Example 108 2.7 15 

Example 109 8.6 89 

Example 110 19 329 

Example 111 8.4 64 

Example 112 42 394 

Example 113 3.6 25 

Example 114 3.8 28 

Example 115 3.4 24 

Example 116 21 181 

Example 117 2,5 39 

Example 118 3.4 43 

Example 119 622 > 150 

Example 120 2.5 8.2 

Example 121 2.9 2.8 



WO 2015/011164 	 PCT/EP2014/065764 

- 323 - 

1C,0  (nM) Bcl-2 FP IC 50  (nM) MTT RS4;11 

Example 122 2.6 5.4 

Example 123 5.3 8.3 

Example 124 12 50 

Example 125 8.7 49 

Example 126 5.9 5.2 

Example 127 3.3 6.4 

Example 128 3.5 8.2 

Example 129 3.3 39 

Example 130 3.1 36 

Example 131 4.0 11 

Example 132 4.6 32 

Example 133 7.0 8.2 

Example 134 4.3 2.0 

Example 135 8.4 99 

Example 136 6.7 24 

Example 137 9.4 47 

Example 138 12 114 

Example 139 5.1 0.84 

Example 140 6.6 4.0 

Example 141 5.9 82 

Example 142 5.5 53 

Example 143 5.5 9.3 

Example 144 4.8 82 

Example 145 4.2 5.5 

Example 146 2.8 6.0 

Example 147 3.2 2.3 

Example 148 3.0 10 

Example 149 11 124 

Example 150 4.3 16 

Example 151 5.3 19 

Example 152 6.5 29 

WO 2015/011164 PCT/EP2014/065764 

-323 -

IC™ (nM) Bcl-2 FP ICi0 (nM) MTT RS4;1 i 

Example 122 2.6 5.4 

Example 123 5.3 8.3 

Example 124 12 50 

Example 125 8.7 49 

Example 126 5.9 5.2 

Example 127 3.3 6.4 

Example 128 3.5 8.2 

Example 129 3.3 39 

Example 130 3.1 36 

Example 131 4.0 11 

Example 132 4.6 32 

Example 133 7.0 8.2 

Example 134 4.3 2.0 

Example 135 8.4 99 

Example 136 6.7 24 

Example 137 9.4 47 

Example 138 12 114 

Example 139 5.1 0.84 

Example 140 6.6 4.0 

Example 141 5.9 82 

Example 142 5.5 53 

Example 143 5.5 9.3 

Example 144 4.8 82 

Example 145 4.2 5.5 

Example 146 2.8 6.0 

Example 147 3.2 2.3 

Example 148 3.0 10 

Example 149 11 124 

Example 150 4.3 16 

Example 151 5.3 19 

Example 152 6.5 29 
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1050  (nM) Bc1-2 FP ICs,)  (nM) MTT RS4;11 

Example 153 4.2 3.6 

Example 154 3.9 5.9 

Example 155 3.2 2.9 

Example 156 6.8 121 

Example 157 21 > 600 

Example 158 4.6 3.5 

Example 159 8.5 163 

Example 160 6.9 86 

Example 161 68 > 150 

Example 162 33 > 150 

Example 163 27 > 150 

Example 164 14 > 150 

Example 165 18 > 150 

Example 166 6.4 58 

Example 167 6.5 20 

Example 168 5.7 6.6 

Example 169 3.3 3.0 

Example 170 12 491 

Example 171 5.1 63 

Example 172 3.4 28 

Example 173 55 > 600 

Example 174 5.9 407 

Example 175 4.2 90 

Example 176 78 ND 

Example 185 3.7 4.5 

Example 186 2.5 4.5 

Example 187 3.0 4.6 

Example 197 26 > 150 

Example 211 3.4 6.9 

Example 214 2.7 4.1 
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IC30 (nM) Bcl-2 FP ICso (nM) MTT RS4;11 

Example 153 4.2 3.6 

Example 154 3.9 5.9 

Example 155 3.2 2.9 

Example 156 6.8 121 

Example 157 21 >600 

Example 158 4.6 3.5 

Example 159 8.5 163 

Example 160 6.9 86 

Example 161 68 > 150 

Example 162 33 > 150 

Example 163 27 > 150 

Example 164 14 > 150 

Example 165 18 > 150 

Example 166 6.4 58 

Example 167 6.5 20 

Example 168 5.7 6.6 

Example 169 3.3 3.0 

Example 170 12 491 

Example 171 5.1 63 

Example 172 3.4 28 

Example 173 55 >600 

Example 174 5.9 407 

Example 175 4.2 90 

Example 176 78 ND 

Example 185 3.7 4.5 

Example 186 2.5 4.5 

Example 187 3.0 4.6 

Example 197 26 > 150 

Example 211 3.4 6.9 

Example 214 2.7 4.1 
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1050  (nM)13c1-2 FP 1050  (nM) WI' RS4,11 

Example 216 2.4 2.9 

Example 232 2.9 11 

Example 245 4.2 92 

Example 253 5.2 22 

Example 392 2.0 14 

Example 434 2.9 1.6 

Example 446 4.3 14 

Example 498 4.0 8.2 

Example 474 4.5 2.6 

Example 476 1.8 ND 

Example 488 5.3 13 

Example 489 3.2 68 

Example 560 8.8 70 

Example 564 4.5 3.3 

Example 573 18 43 

Example 574 8.8 11 

Example 575 6.3 12 

Example 577 5.9 4.7 

Example 579 4.4 17 

Example 591 2.5 7.0 

Example 629 7.2 9.0 

Example 631 5.2 8.2 

Example 633 6.1 22 

Example 634 6.9 21 

Example 636 11 34 

Example 709 4.8 > 150 

Example 715 2.2 > 150 

Example 721 4.9 > 150 

Example 733 1.5 > 150 

Example 735 12 > 150 
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ICJO (nM) Bcl-2 FP IC50 (11M) MIT RS4;11 

Example 216 2.4 2.9 

Example 232 2.9 11 

Example 245 4.2 92 

Example 253 5.2 22 

Example 392 2.0 14 

Example 434 2.9 1.6 

Example 446 4.3 14 

Example 448 4.0 8.2 

Example 474 4.5 2.6 

Example 476 1.8 ND 

Example 488 5.3 13 

Example 489 3.2 68 

Example 560 8.8 70 

Example 564 4.5 3.3 

Example 573 18 43 

Example 574 8.8 11 

Example 575 6.3 12 

Example 577 5.9 4.7 

Example 579 4.4 17 

Example 591 2.5 7.0 

Example 629 7.2 9.0 

Example 631 5.2 8.2 

Example 633 6.1 22 

Example 634 6.9 21 

Example 636 11 34 

Example 709 4.8 > 150 

Example 715 2.2 > 150 

Example 721 4.9 > 150 

Example 733 1.5 > 150 

Example 735 12 > 150 
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IC50  (nM) Bc1-2 FP ICso  (nM) MTT RS4;1 I 

Example 775 2.4 6.3 

Example 776 2.2 11 

Example 777 4.1 30 

Example 778 3.1 52 

Example 779 2.9 24 

Example 780 3.5 17 

Example 781 2.6 9.7 

Example 782 51 112 

Example 783 23 > 150 

Example 784 5.1 2.9 

Example 785 3.3 7.8 

Example 786 8.4 24 

Example 787 5.0 6.2 

Example 788 4.4 14 

Example 789 8.9 14 

Example 790 3.4 20 

Example 791 2.8 54 

Example 792 4.6 21 

Example 793 4.4 92 

Example 794 4.6 70 

Example 795 5.3 32 

Example 796 6.2 48 

Example 797 21 125 

Example 798 9.1 76 

Example 799 15 > 150 

Example 800 2.0 3.2 

Example 801 2.7 > 150 

Example 802 4.0 99 

Example 803 4.6 37 

Example 804 3.6 2.2 
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ICJO (nM) Bcl-2 FP ICJO (nM) MTT RS4;1 i 

Example 775 2.4 6.3 

Example 776 2.2 1.1 

Example 111 4.1 30 

Example 778 3.1 52 

Example 779 2.9 24 

Example 780 3.5 17 

Example 781 2.6 9.7 

Example 782 51 112 

Example 783 23 > 150 

Example 784 5.1 2.9 

Example 785 3.3 7.8 

Example 786 8.4 24 

Example 787 5.0 6.2 

Example 788 4.4 14 

Example 789 8.9 14 

Example 790 3.4 20 

Example 791 2.8 54 

Example 792 4.6 21 

Example 793 4.4 92 

Example 794 4.6 70 

Example 795 5.3 32 

Example 796 6.2 48 

Example 797 21 125 

Example 798 9.1 76 

Example 799 15 > 150 

Example 800 2.0 3.2 

Example 801 2.7 > 150 

Example 802 4.0 99 

Example 803 4.6 37 

Example 804 3.6 2.2 s 
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ND: not determined 

For partial inhibitors, 

concentration of the 

72 % fluorescence polarisation 

5 	equal to 3.3 uM. 

EXAMPLE C: Induction 

IC50  (nM) Bcl-2 FP IC50  (nM) MTT RS4;11 

for a given 

µNI means that 

of test compound 

3 is evaluated in a 

mice (SCID 

with the various 

and lysed, and 

of a fluorigenic 

of an activation 

the activity for the 

apoptosis in 

Example 805 3.1 0.12 

Example 806 33 > 150 

Example 807 3.9 26 

Example 808 2.7 1.6 

Example 809 3.1 9.8 

Example 811 3.8 94 

the percentage fluorescence 

test compound is indicated. Accordingly, 

inhibition is observed 

of caspase activity in vivo 

polarisation inhibition 

72% @3.3 

for a concentration 

activate caspase 

immunosuppressed 

are treated orally 

masses are recovered 

the appearance 

in the form 

activities: 

are capable of inducing 

The ability of the compounds of the invention to 

xenograft model of RS4;11 leukaemia cells. 

1x107  RS4;11 	cells are grafted sub-cutaneously into 

strain). 25 to 30 days after the graft, the animals 

10 	compounds. Sixteen hours after treatment, the tumour 

the caspase 3 activity is measured in the tumour lysates. 

This enzymatic measurement is carried out by assaying 

cleavage product (DEVDase activity, Promega). It is expressed 

factor corresponding to the ratio between the two caspase 

15 	treated mice divided by the activity for the control mice. 

The results show that the compounds of the invention 

RS4;11 tumour cells in vivo. 
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ICj# (nM) Bcl-2 FP IC»(nM)MTT RS4;11 

Example 805 3.1 0.12 

Example 806 33 > 150 

Example 807 3.9 26 

Example 808 2.7 1.6 

Example 809 3.1 9.8 

Example 811 3.8 94 

ND: not determined 

For partial inhibitors, the percentage fluorescence polarisation inhibition for a given 

concentration of the test compound is indicated. Accordingly, 72% @3.3 (iM means that 

72 % fluorescence polarisation inhibition is observed for a concentration of test compound 

5 equal to 3.3 j.iM. 

EXAMPLE C: Induction of caspase activity in vivo 

The ability of the compounds of the invention to activate caspase 3 is evaluated in a 

xenograft model ofRS4;Il leukaemia cells. 

1x10 RS4;11 cells are grafted sub-cutaneously into immunosuppressed mice (SCID 

strain). 25 to 30 days after the graft, the animals are treated orally with the various 

10 compounds. Sixteen hours after treatment, the tumour masses are recovered and lysed, and 

the caspase 3 activity is measured in the tumour lysates. 

This enzymatic measurement is carried out by assaying the appearance of a fluorigenic 

cleavage product (DEVDase activity, Promega). It is expressed in the form of an activation 

factor corresponding to the ratio between the two caspase activities: the activity for the 

15 treated mice divided by the activity for the control mice. 

The results show that the compounds of the invention are capable of inducing apoptosis in 

RS4;11 tumour cells in vivo. 



WO 2015/011164 	 PCT/EP2014/065764 

328 - 

EXAMPLE D: Quantification of the cleaved form of caspase 3 in vivo 

The ability of the compounds of the invention to activate caspase 3 is evaluated in a 

xenograft model of RS4;11 leukaemia cells. 

1x107  RS4;11 cells are grafted sub-cutaneously into immunosuppressed mice (SCID 

5 strain). 25 to 30 days after the graft, the animals are treated orally with the various 

compounds. After treatment, the tumour masses are recovered and lysed, and the cleaved 

(activated) form of caspase 3 is quantified in the tumour lysates. 

The quantification is carried out using the "Meso Scale Discovery (MSD) ELISA 

platform" test, which specifically assays the cleaved form of caspase 3. It is expressed in 

10 the form of an activation factor corresponding to the ratio between the quantity of cleaved 

caspase 3 in the treated mice divided by the quantity of cleaved caspase 3 in the control 

mice. 

The results show that the compounds of the invention are capable of inducing apoptosis in 

RS4;11 tumour cells in vivo. 

15 EXAMPLE E: Anti-tumour activity in vivo 

The anti-tumour activity of the compounds of the invention is evaluated in a xenograft 

model of RS4;11 leukaemia cells. 

20 

1x107  RS4;11 cells are grafted sub-cutaneously into immunosuppressed mice (SCID 

strain). 25 to 30 days after the graft, when the tumour mass has reached about 150 mm3, 

the mice are treated orally with the various compounds in two different regimes (daily 

treatment for five days per week for two weeks, or two treatments weekly for two weeks). 

The tumour mass is measured twice weekly from the start of treatment. 

The results obtained therefore show that the compounds of the invention are capable of 

inducing significant tumour regression during the treatment period. 
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EXAMPLE D: Quantification of the cleaved form of caspase 3 in vivo 

The ability of the compounds of the invention to activate caspase 3 is evaluated in a 

xenograft model of RS4;11 leukaemia cells. 
n 

1x10 RS4;11 cells are grafted sub-cutaneously into immunosuppressed mice (SCID 

strain). 25 to 30 days after the graft, the animals are treated orally with the various 

compounds. After treatment, the tumour masses are recovered and lysed, and the cleaved 

(activated) form of caspase 3 is quantified in the tumour lysates. 

The quantification is earned out using the "Meso Scale Discovery (MSD) ELISA 

platform" test, which specifically assays the cleaved form of caspase 3. It is expressed in 

the form of an activation factor corresponding to the ratio between the quantity of cleaved 

caspase 3 in the treated mice divided by the quantity of cleaved caspase 3 in the control 

mice. 

The results show that the compounds of the invention are capable of inducing apoptosis in 

RS4; 11 tumour cells in vivo. 

EXAMPLE E: Anti-tumour activity in vivo 

The anti-tumour activity of the compounds of the invention is evaluated in a xenograft 

model ofRS4;ll leukaemia cells. 
n 

1x10 RS4;11 cells are grafted sub-cutaneously into immunosuppressed mice (SCID 

strain). 25 to 30 days after the graft, when the tumour mass has reached about 150 mm3, 

the mice are treated orally with the various compounds in two different regimes (daily 

treatment for five days per week for two weeks, or two treatments weekly for two weeks). 

The tumour mass is measured twice weekly from the start of treatment. 

The results obtained therefore show that the compounds of the invention are capable of 

inducing significant tumour regression during the treatment period. 
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EXAMPLE F: Pharmaceutical composition: Tablets 

1000 tablets containing a dose of 5 mg of a compound selected from Examples Ito 811 5 g 

Wheat starch 	 20 g 

Maize starch 	 20 g 

Lactose 	  30 g 

Magnesium stearate 	 2 g 

Silica 	  1 g 

Hydroxypropylcellulose 	 2 g 
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EXAMPLE F: Pharmaceutical composition: Tablets 

1000 tablets containing a dose of 5 mg of a compound selected fiom Examples 1 to 811 5 g 

Wheat starch 20 g 

Maize starch 20 g 

Lactose 30 g 

Magnesium stearate 2 g 

Silica 1 g 

Hydroxypropylcellulose 2 g 
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CLAIMS 

L Compound of formula (I) : 

R3 

— 

N---R4  

0

O  
0 

N 
0) R5  

R ) P 
T 	( 	) 

(R9)p, 

R7 

wherein: 

5 4+ Het represents a heteroaryl group, 

e T represents a hydrogen atom, a linear or branched (Ci-C6)alkyl group optionally 

substituted by one to three halogen atoms, an alkyl(Ci-C4)-NRI R2  group or an 

alkyl(C1 -C4)-0R6  group, 

• R1  and R2 independently of one another represent a hydrogen atom or a linear or 

10 branched (C 1  -C6)alkyl group, 

or R1  and R2 form with the nitrogen atom carrying them a heterocycloalkyl group, 

• R3 represents a linear or branched (Ci-C6)alkyl group, a linear or branched 

(C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl group, a cycloalkyl 

group, a (C3-C10)cycloalkyl-(C1-C6)alkyl group wherein the alkyl group may be 

15 linear or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it 

being understood that one 	or more carbon 	atoms 	of the 	groups 	defined 

hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

0 R4 represents an aryl, heteroaryl, cycloalkyl or linear or branched (Ci-C6)alkyl 

group, it being understood that one or more carbon atoms of the groups defined 
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L Compound of formula (I) : 
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CLAIMS 

(D 

(R9>P'(^N-
\ /q' 

R7 

wherein: 

5 • Het represents a heteroaryl group, 

• T represents a hydrogen atom, a linear or branched (Ci-C6)alkyl group optionally 

substituted by one to three halogen atoms, an alkyi(CrCi)-NRiR2 group or an 

alkyl(Ci-C4)-OR6 group, 

• Ri and R2 independently of one another represent a hydrogen atom or a linear or 

10 branched (Cj-C6)alkyl group, 

or Ri and R2 form with the nitrogen atom carrying them a heterocycloalkyl group, 

• R3 represents a linear or branched (CrCe)alkyl group, a linear or branched 

(C2-C,-,)alkcnyl group, a linear or branched (CrC^alkynyl group, a cycloalkyl 

group, a (C3-C io)cycloalkyl-(C 1 -CVjaikyl group wherein the alkyl group may be 

15 linear or branched, a heterocycloalkyl group, ail aryl group or a heteroaryl group, it 

being understood that one or more carbon atoms of the groups defined 

hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

• R4 represents an aryl, heteroaryl, cycloalkyl or linear or branched (Ci-C6)alkyl 

group, it being understood that one or more carbon atoms of the groups defined 
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hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

. 	R5  represents a hydrogen atom or a halogen atom, a linear or branched (Ci-C6)alkyl 

group, or a linear or branched (Ci-C6)alkoxy group, 

. 	R6  represents a hydrogen atom or a linear or branched (C1 -C6)alkyl group, 

. 	R7  represents a group selected from R'7, R'7-CO-, R'7-0-03-, NR'7R"7-CO-, 

R'7-S02-, R'7-NR"7-S02- wherein R'7  et R"7  independently of one another 

represent a hydrogen atom, a linear or branched (Ci-C6)alkyl group, a linear or 

branched (C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl group, a 

cycloalkyl, a heterocycloalkyl, an aryl group, or a heteroaryl, 

o 	R8  and R, represent, independently of one another, an oxo group or a halogen atom, 

• p and p' are, independently of one another, integers equal to 0, 1, 2, 3 or 4, 

0 	q and q' are, independently of one another, integers equal to 1, 2 or 3, 

being understood that when compound of formula (1) contains a hydroxy group, this 

latter 	group 	may 	be 	optionally 	substituted 	by 	one 	of 	the 	following 	groups: 

15 	—P0(0M)(0M'), 	—P0(0M)(0-Mi), 	—P0(0-Mi+)(0-M2+), 	—P0(0)(0-)M32+, 

—PO(OM)(0[CH2CH201,,CH3), or —P0(0141 +)(0[CH2CH2O]„CH3), wherein M and M' 

independently of one another represent a hydrogen atom, a linear or branched (Cr-C6)alkyl 

group, a linear or branched (C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl 

group, a cycloalkyl or a heterocycloalkyl, both of them being composed of from 5 to 6 ring 

20 	members, while M1 +  and A424-  independently of one another represent a pharmaceutically 

acceptable monovalent cation, M32+  represents a pharmaceutically acceptable divalent 

cation and n is an integer comprised between 1 to 5, 

it also being understood that: 

25 

- 	"aryl" means a phenyl, naphthyl, biphenyl or indenyl group, 

- 	"heteroaryl" means any mono- or bi-cyclic group composed of from 5 to 10 ring 

members, having at least one aromatic moiety and containing from 1 to 4 hetero 

atoms selected from oxygen, sulphur and nitrogen (including quaternary nitrogens), 

- 	"cycloalkyl" 	means 	any mono- or 1)i-cyclic non-aromatic carbocyclic 	group 

containing from 3 to 10 ring members, which may include fused, bridged or spiro 

30 ring systems, 
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hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

• Rs represents a hydrogen atom or a halogen atom, a linear or branched (Ci-C6)alkyl 

group, or a linear or branched (Ci-CV)alkoxy group, 

• Re represents a hydrogen atom or a linear or branched (C]-C6)alkyl group, 

• R7 represents a group selected from R^, R'7-CO-, RVO-CO-, NR^R'VCO-, 

RVSO2-, RVNR'yS02- wherein R'7 et R"7 independently of one another 

represent a hydrogen atom, a linear or branched (Cj-C6)alkyl group, a linear or 

branched (C2-C6)alkenyl group, a linear or branched ((VQ>)alkynyl group, a 

cycloalkyl, a heterocycloalkyl, an aryl group, or a heteroaryl, 

• Rx and R9 represent, independently of one another, an oxo group or a halogen atom, 

• p and p5 are, independently of one another, integers equal to 0, 1, 2, 3 or 4, 

• q and q' are, independently of one another, integers equal to 1, 2 or 3, 

it being understood that when compound of formula (I) contains a hydroxy group, this 

latter group may be optionally substituted by one of the following groups: 

-PO(OM)(OM'), PO(OM)(CfM|+), -P0(0"MJ+)(0"M2+), -P0(0")(0")M32+, 

-P0(0M)(0[CH2CH20]nCH3), or -P0(0"Mi+)(0[CH2CH20]nCH3), wherein M and M' 

independently of one another represent a hydrogen atom, a linear or branched (Cr Chalky! 

group, a linear or branched (C?-C(,)a]kenyl group, a linear or branched (CVCf^alkynyl 

group, a cycloalkyl or a heterocycloalkyl, both of them being composed of from 5 to 6 ring 

members, while Mi+ and M2+ independently of one another represent a pharmaceutically 

acceptable monovalent cation, M32+ represents a pharmaceutically acceptable divalent 

cation and n is an integer comprised between 1 to 5, 

it also being understood that: 

"aryl" means a phenyl, naphthyl, biphenyl or indenyl group, 

"heteroaryl" means any mono- or bi-cyclic group composed of from 5 to 10 ring 

members, having at least one aromatic moiety and containing from 1 to 4 hetero 

atoms selected from oxygen, sulphur and nitrogen (including quaternary nitrogens), 

"cycloalkyl" means any mono- or bi-cyclic non-aromatic carbocyclic group 

containing from 3 to 10 ring members, which may include fused, bridged or spiro 

ring systems, 
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- 	"heterocycloalkyl" means any mono- or bi-cyclic non-aromatic carbocyclic group, 

composed of from 3 to 10 ring members, and containing from one to 3 hetero atoms 

selected from oxygen, sulphur, SO, SO2  and nitrogen, it being understood that 

bicyclic group may be fused or spiro type, 

being possible for the aryl, heteroaryl, cycloalkyl and heterocycloalkyl groups so defined 

and the alkyl, alkenyl, alkynyl, alkoxy, to be substituted by from 1 to 3 groups selected 

from: optionally substituted linear or branched (Ci-C6)alkyl ; optionally substituted linear 

or branched (C2-C6)alkenyl group; optionally substituted linear or branched (C2-C6)alkynyl 

group; 	(C3-C6)spiro; 	optionally 	substituted 	linear 	or 	branched 	(Cm-C6)alkoxy; 

10 	(CI-C6)alkyl-S-; hydroxyl; oxo (or N-oxide where appropriate); nitro; cyano; -COOR'; 

-OCOR; -NIVR"; R'CONR"-; NR'R"CO-; linear or branched (C1 -C6)polyhaloalkyl; 

trifluoromethoxy; (CI  -C6)alkylsulphonyl; halogen; optionally substituted aryl; optionally 

substituted heteroaryl; 	optionally substituted aryloxy; optionally substituted arylthio; 

optionally substituted cycloalkyl 	or optionally substituted heterocycloalkyl, 	it being 

15 	understood that Ri and R" independently of one another represent a hydrogen atom, an 

optionally substituted linear or branched (C1-C6)alkyl group or an aryl group, 

its enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 

acceptable acid or base. 

2. Compound of formula (IA) according to claim 1: 

WO 2015/011164 PCT/EP2014/065764 

- 332 -

"heterocycloalkyl" means any mono- or bi-cyclic non-aromatic carbocyclic group, 

composed of from 3 to 10 ring members, and containing from one to 3 hetero atoms 

selected from oxygen, sulphur, SO, S02 and nitrogen, it being understood that 

bicyclic group may be fused or spiro type, 

5 it being possible for the aryl, heteroaryl, cycloalkyl and heterocycloalkyl groups so defined 

and the alkyl, alkenyl, alkynyl, alkoxy, to be substituted by from 1 to 3 groups selected 

from: optionally substituted linear or branched (Cj-C6)alkyl ; optionally substituted linear 

or branched (C2-C6)alkenyl group; optionally substituted linear or branched (CVQ^alkynyl 

group; (C3-C6)spiro; optionally substituted linear or branched (C]-C6)alkoxy; 

10 (Ci-C6)alkyl-S-; hydroxyl; oxo (or N-oxide where appropriate); nitro; cyano; -COOR'; 

-OCOR'; -NR'R"; R'CONR"-; NR'R"CO-; linear or branched (C,-C6)polyhaloalkyl; 

trifiuoromethoxy; (Ci-C^alkylsulphonyl; halogen; optionally substituted aryl; optionally 

substituted heteroaryl; optionally substituted aryloxy; optionally substituted arylthio; 

optionally substituted cycloalkyl or optionally substituted heterocycloalkyl, it being 

15 understood that R' and R" independently of one another represent a hydrogen atom, an 

optionally substituted linear or branched (Ci-Cgjalkyl group or an aryl group, 

its enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 

acceptable acid or base. 

2. Compound of formula (IA) according to claim 1: 
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R3  

\ 
N-----R4  

0— 

X 

Y 	A2N. "" 

(IA) Rs 
R ) 

P 
T 	 ( 	) 

wherein: 

(R9)p' 	, 	N 

• W represents a C-A3  group or a nitrogen atom, 

• X, Y and Z represent a carbon atom or a nitrogen atom, it being understood that 

5 	 only one of them represent a nitrogen atom, while the two others represent carbon 

atoms, 

• A1, A2 and A3 independently of one another represent a hydrogen atom or a 

halogen atom, a linear or branched (C1-C6)polyhaloalkyl group, a linear or 

branched (C1 -C6)alkyl group or a cycloalkyl group, 

10 	 or A3 represents a hydrogen atom (when W represents a C-A3  group) while Al  and 

A2 form together with the atoms carrying them an optionally substituted aromatic 

or non-aromatic ring Cy, composed of 5, 6 or 7 ring members, which may contain 

from one to 4 hetero atoms selected independently from oxygen, sulphur and 

nitrogen, it being understood that the nitrogen in question may be substituted by a 

15 	 group representing a hydrogen atom, a linear or branched (C I -C6)alkyl group or a 

group -C(0)-0-Alk wherein Alk is a linear or branched (C j-C6)alkyl group, 

or W represents a nitrogen atom while Al  and A2 form together with the atoms 

carrying them an optionally substituted aromatic or non-aromatic ring Cy, 

composed of 5, 6 or 7 ring members, which may contain from one to 4 hetero 

20 	 atoms 	selected independently from oxygen, 	sulphur and nitrogen, it being 
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• W represents a C-A3 group or a nitrogen atom, 

• X, Y and Z represent a carbon atom or a nitrogen atom, it being understood that 

5 only one of them represent a nitrogen atom, while the two others represent carbon 

atoms, 

4 Ai, A2 and A3 independently of one another represent a hydrogen atom or a 

halogen atom, a linear or branched (C1 -C(,)polyhaloalkyl group, a linear or 

branched (Cj-Ctjalkyl group or a cycloalkyl group, 

10 or A3 represents a hydrogen atom (when W represents a C-A3 group) while Aj and 

A2 form together with the atoms carrying them an optionally substituted aromatic 

or non-aromatic ring Cy, composed of 5, 6 or 7 ring members, which may contain 

from one to 4 hetero atoms selected independently from oxygen, sulphur and 

nitrogen, it being understood that the nitrogen in question may be substituted by a 

15 group representing a hydrogen atom, a linear or branched (Ci-C6)alkyl group or a 

group -C(0)-0-Alk wherein Alk is a linear or branched (C]-C<,)alkyl group, 

or W represents a nitrogen atom while Ai and A2 form together with the atoms 

carrying them an optionally substituted aromatic or non-aromatic ring Cy, 

composed of 5, 6 or 7 ring members, which may contain from one to 4 hetero 

20 atoms selected independently from oxygen, sulphur and nitrogen, it being 
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understood that the nitrogen in question may be substituted by a group representing 

a hydrogen atom, a linear or branched (C1-C6)alkyl group or a group -C(0)-0-Alk 

wherein Alk is a linear or branched (C1 -C6)alkyl group, 

• T represents a hydrogen atom, a linear or branched (C1 -C6)alkyl group optionally 

5 

10 

substituted by one to three halogen atoms, an alkyl(Ci-C4)-NR1R2, group or an 

alkyl(Ci-C4)-0R6  group, 

41. 	RI  and R2  independently of one another represent a hydrogen atom or a linear or 

branched (Ci-C6)alkyl group, 

or R1  and R2  form with the nitrogen atom carrying them a heterocycloalkyl, 

• R3  represents a linear or branched (C I -C6)alkyl group, a linear or branched 

(C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl group, a cycloalkyl 

group, a (C3-Cio)cycloalkyl-(C i -C6)alkyl group wherein the alkyl group may be 

linear or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it 

being understood that one or more carbon atoms of the groups defined 

15 hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

+ 	R4  represents an aryl, heteroaryl, cycloalkyl or linear or branched (C1 -C6)alkyl 

group, it being understood that one or more carbon atoms of the groups defined 

hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

. 	R5  represents a hydrogen atom or a halogen atom, a linear or branched (C1 -C6)alkyl 

20 group, or a linear or branched (Cj-C6)alkoxy group, 

# 	R6  represents a hydrogen atom or a linear or branched (C1 -C6)alkyl group, 

• R7  represents a group selected from R'7, R'7-CO-, R'7-O-CO-, NR'7R"7-CO-, 

R'7-S02-, R'7-NR"7-S02- wherein R'7  et R"7  independently of one another 

represent a hydrogen atom, a linear or branched (C1-C6)alkyl group, a linear or 

25 

30 

branched (C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl group, a 

cycloalkyl, a heterocycloalkyl, an aryl group, or a heteroaryl, 

	

+ 	R$  and R, represent, independently of one another, an oxo group or a halogen atom, 

• p and p' are, independently of one another, integers equal to 0, 1, 2, 3 or 4, 

• q and q' are, independently of one another, integers equal to 1, 2 or 3, 

it being understood that when compound of formula (I) contains a hydroxy group, this 

	

latter 	group 	may 	be 	optionally 	substituted 	by 	one 	of 	the 	following 	groups: 
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understood that the nitrogen in question may be substituted by a group representing 

a hydrogen atom, a linear or branched (Ci-Q)alkyi group or a group -C(0)-0-Alk 

wherein Alk is a linear or branched (Cj-C^alkyl group, 

4 T represents a hydrogen atom, a linear or branched (Cj-C^alkyl group optionally 

substituted by one to three halogen atoms, an alkyl(Ci-C4)-NR)R2, group or an 

alkyl(Ci-C4)-OR6 group, 

$ Ri and R2 independently of one another represent a hydrogen atom or a linear or 

branched (Ci-C6)alkyl group, 

or Ri and R2 form with the nitrogen atom carrying them a heterocycloalkyl, 

• R3 represents a linear or branched (Cj-C^alkyl group, a linear or branched 

(C2-C6)alkenyl group, a linear or branched (C2-Ce)alkynyl group, a cycloalkyl 

group, a (C3-Cio)cycloalkyl-(C[-Cf,)alkyl group wherein the alkyl group may be 

linear or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it 

being understood that one or more carbon atoms of the groups defined 

hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

• R4 represents an aryl, heteroaryl, cycloalkyl or linear or branched (C]-C<3)alkyl 

group, it being understood that one or more carbon atoms of the groups defined 

hereinbefore, or carbon atoms of their possible substituents, may be deuterated, 

4 R5 represents a hydrogen atom or a halogen atom, a linear or branched (Ci -C6)alkyl 

group, or a linear or branched (Ci-Q,)alkoxy group, 

• Rr, represents a hydrogen atom or a linear or branched (C] -Cg)alkyl group, 

• R7 represents a group selected from R'7, RVCO-, R'7-OCO-, NR'yR'VCO-, 

RVSO2-, R'7-NR"7-S02- wherein R'7 et R"? independently of one another 

represent a hydrogen atom, a linear or branched (Ci-C6)alkyl group, a linear or 

branched (C2-C6)alkenyl group, a linear or branched (C2-Q>)'dkynyl group, a 

cycloalkyl, a heterocycloalkyl, an aryl group, or a heteroaryl, 

• Rg and R9 represent, independently of one another, an oxo group or a halogen atom, 

• p and p5 are, independently of one another, integers equal to 0, 1, 2, 3 or 4, 

• q and q' are, independently of one another, integers equal to 1, 2 or 3, 

it being understood that when compound of formula (I) contains a hydroxy group, this 

latter group may be optionally substituted by one of the following groups: 
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—P0(0M)(0M'), 	—P0(0M)(0-Mi±), 	—P0(0-M1+)(0-M2+), 	—P0(0")(0-)M32+, 

—P0(0M)(0[CH2CH20]nCH3), or --P0(0-Mi+)(0[CH2CH20]nCH3), wherein M and M' 

independently of one another represent a hydrogen atom, a linear or branched (C1-C6)alkyl 

group, a linear or branched (C2-C6)alkenyl group, a linear or branched (C2-C6)alkynyl 

5 group, a cycloalkyl or a heterocycloalkyl, both of them being composed of from 5 to 6 ring 

members, while M1+  and M2+  independently of one another represent a pharmaceutically 

acceptable monovalent cation, M32+  represents a pharmaceutically acceptable divalent 

cation and n is an integer comprised between 1 to 5, 

it also being understood that: 

10 - 	"aryl" means a phenyl, naphthyl, biphenyl or indenyl group, 

- 	"heteroaryl" means any mono- or bi-cyclic group composed of from 5 to 10 ring 

members, having at least one aromatic moiety and containing from 1 to 4 hetero 

atoms selected from oxygen, sulphur and nitrogen (including quaternary nitrogens), 

- 	"cycloalkyl" means any mono- or bi-cyclic non-aromatic carbocyclic group 

15 containing from 3 to 10 ring members, which may include fused, bridged or Spiro 

ring systems, 

- 

	

	"heterocycloalkyl" means any mono- or bi-cyclic non-aromatic carbocyclic group, 

composed of from 3 to 10 ring members, and containing from one to 3 hetero atoms 

selected from oxygen, sulphur, SO, SO2  and nitrogen, it being understood that 

20 bicyclic group may be fused or spiro type, 

it being possible for the aryl, heteroaryl, cycloalkyl and heterocycloalkyl groups so defined 

and the alkyl, alkenyl, alkynyl, alkoxy, to be substituted by from 1 to 3 groups selected 

from: optionally substituted linear or branched (Ci-C6)alkyl; optionally substituted linear 

or branched (C2-C6)alkenyl group; optionally substituted linear or branched (C2-C6)alkynyl 

25 group; 	(C3-C6)spiro; 	optionally 	substituted 	linear 	or 	branched 	(Ci-C6)alkoxy; 

(CI  -C6)alkyl-S-; hydroxyl; oxo (or N-oxide where appropriate); nitro; cyano; -COOR'; 

-000R; -NR'R"; R'CONR"-; NR'R"CO-; linear or branched (CI -C6)polyhaloalkyl; 

trifluoromethoxy; (CI  -C6)alkylsulphonyl; halogen; optionally substituted aryl; optionally 

substituted heteroaryl; 	optionally substituted aryloxy; 	optionally substituted arylthio; 

30 optionally substituted cycloalkyl 	or optionally 	substituted heterocycloalkyl, 	it being 
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-PO(OM)(OM'), P0(()M){0~M|+), -P0(0~Mi+)(0"M2+), PO(()")(()")M32+, 

-P0(0M)(0[CH2CH20]nCH3), or -P0(0"M!+)(0[CH2CH20]nCH3), wherein M and M' 

independently of one another represent a hydrogen atom, a linear or branched (Ci-C^alkyl 

group, a linear or branched (CVQjalkenyl group, a linear or branched (C^-QJalkynyl 

5 group, a cycloalkyl or a heterocycloalkyl, both of them being composed of from 5 to 6 ring 

members, while Mi+ and M2' independently of one another represent a pharmaceutically 

acceptable monovalent cation, M32+ represents a pharmaceutically acceptable divalent 

cation and n is an integer comprised between 1 to 5, 

it also being understood that; 

10 - "aryl" means a phenyl, naphthyl, biphenyl or indenyl group, 

"heteroaryl" means any mono- or bi-cyclic group composed of from 5 to 10 ring 

members, having at least one aromatic moiety and containing from 1 to 4 hetero 

atoms selected from oxygen, sulphur and nitrogen (including quaternary nitrogens), 

"cycloalkyl" means any mono- or bi-cyclic non-aromatic carbocyclic group 

15 containing from 3 to 10 ring members, which may include fused, bridged or spiro 

ring systems, 

"heterocycloalkyl" means any mono- or bi-cyclic non-aromatic carbocyclic group, 

composed of from 3 to 10 ring members, and containing from one to 3 hetero atoms 

selected from oxygen, sulphur, SO, S02 and nitrogen, it being understood that 

20 bicyclic group may be fused or spiro type, 

it being possible for the aryl, heteroaryl, cycloalkyl and heterocycloalkyl groups so defined 

and the alkyl, alkenyl, alkynyl, alkoxy, to be substituted by from 1 to 3 groups selected 

from: optionally substituted linear or branched (Ci-Cgjalkyl; optionally substituted linear 

or branched ((VQjalkcnyl group; optionally substituted linear or branched (C2-Q,)alkynyl 

25 group; (C3-C(,)spiro; optionally substituted linear or branched (Ci-C6)alkoxy; 

(C|-C6)alkyl-S-; hydroxyl; oxo (or jV-oxide where appropriate); nitro; cyano; -COOR'; 

-OCOR'; -NR'R"; R'CONR"-; NR'R"CO-; linear or branched (C,-C6)polyhaloalkyl; 

trifluoromethoxy; (C]-C6)alkylsulphonyl; halogen; optionally substituted aryl; optionally 

substituted heteroaryl; optionally substituted aryloxy; optionally substituted arylthio; 

30 optionally substituted cycloalkyl or optionally substituted heterocycloalkyl, it being 
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understood that R' and R" independently of one another represent a hydrogen atom, an 

optionally substituted linear or branched (C1-C6)alkyl group or an aryl group, 

it being possible for the Cy moiety defined in formula (I) to be substituted by from 1 to 3 

groups 	selected 	from 	linear 	or 	branched 	(Ci-C6)alkyl, 	linear 	or 	branched 

5 (Ci-C6)polyhaloalkyl, hydroxy, linear or branched (Ci-C6)alkoxy, COOH, NIZI 'Ri" and 

halogen, it being understood that R1 ' and R j" have the same definitions than the groups R' 

and R" mentioned hereinbefore, 

its enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 

acceptable acid or base. 

10 3. Compound of formula (IA-1) according to claim 1 or 2: 

R3 

-----R4  

0 	 
Al 

/ 
x mi  

111,  A2 

R5  (IA-1) SI 
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\ 7 

wherein X, Y, W, Ai, A2, R3, R4, R5, R-7, R8, R9, T, p, p', q and q' are as defined in claim 2, 

its enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 

acceptable acid or base. 

15 4. Compound of formula (IA-2) according to claim 1 to 3: 
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understood that R' and R" independently of one another represent a hydrogen atom, an 

optionally substituted linear or branched (Ci-C6)alkyl group or an aryl group, 

it being possible for the Cy moiety defined in formula (I) to be substituted by from 1 to 3 

groups selected from linear or branched (Cj-C6)alkyl, linear or branched 

5 (Ci-C6)polyhaloalkyl, hydroxy, linear or branched (Ci~C6)alkoxy, COOH, NRi'Rj" and 

halogen, it being understood that Ri' and Rj" have the same definitions than the groups R' 

and R" mentioned hereinbefore, 

its enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 

acceptable acid or base. 

10 3. Compound of formula (IA-1) according to claim 1 or 2: 

wherein X, Y, W, Aj, A2, R3, R4, R5, R7, Rs, R9, T, p, p', q and q' are as defined in claim 2, 

its enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 

acceptable acid or base. 

15 4. Compound of formula (IA-2) according to claim 1 to 3: 

o 

(IA-1) 
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R3  
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Si 

N 

40 

(IA-2) 

wherein AI, A2, R3, R4, R7 and T are as defined in claim 2, 

its enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 

acceptable acid or base. 

5 	5. 	Compound of formula (I) according to any one of claims 1 to 4 wherein R4 

represents a 	phenyl 	substituted 	at 	the para 	position 	by 	a 	group 	of formula 

—OPO(OM)(OM'), 	--0P0(0M)(0-1141+), 	—0P0(0-1141±)(0-M2), 	—0P0(0)(0-)M32+, 

—0P0(0M)(0[CH2CH20],,CH3), or —0P0(0-M1 +)(0[CH2CH20]„CH3), wherein M and 

M' independently of one another represent a hydrogen atom, a linear or branched 

10 	(Ci -C6)alkyl group, a linear or branched (C2-C6)alkenyl group, a linear or branched 

(C2-C6)alkynyl group, a cycloalkyl or a heterocycloalkyl, both of them being composed of 

from 5 to 6 ring members, while Mi+  and M2+  independently of one another represent a 

pharmaceutically acceptable monovalent cation, M32+  represents a pharmaceutically 

acceptable divalent cation and n is an integer comprised between 1 	to 5, it being 

15 	understood that the phenyl group may be optionally substituted by one or more halogen 

atoms. 

6. 	Compound of formula (I) according to any one of claims 1 to 5 wherein Het 

represents 

dimethyl- 

one of the following groups: 5,6,7,8-tetrahydroindolizine, indolizine or 1,2-

1 H-pyrrol e. 
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(1A-2) 

wherein At, A2, R3, R4, R7 and T are as defined in claim 2, 

its enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 

acceptable acid or base. 

5 Compound of formula (I) according to any one of claims 1 to 4 wherein R4 

represents a phenyl substituted at the para position by a group of formula 

OPO(OM)(OM'), -0P0(0M)(0~Mi+), ~0P0(0~Mi+)(0~M2+), 0P0(0")(0")M32+, 

-0P0(0M)(0[CH2CH20]nCH3), or -0P0(0"Mj +)(0[CII2CII20] 11CII3), wherein M and 

M' independently of one another represent a hydrogen atom, a linear or branched 

10 (CVQjalkyl group, a linear or branched (CVC^alkenyl group, a linear 01* branched 

(C2-C6)alkynyl group, a cycloalkyl or a heterocycloalkyl, both of them being composed of 

from 5 to 6 ring members, while Mi+ and M2+ independently of one another represent a 

pharmaceutically acceptable monovalent cation, M32+ represents a pharmaceutically 

acceptable divalent cation and n is an integer comprised between 1 to 5, it being 

15 understood that the phenyl group may be optionally substituted by one or more halogen 

atoms. 

6. Compound of formula (I) according to any one of claims 1 to 5 wherein Het 

represents one of the following groups: 5,6,7,8-tetrahydroindolizine, indolizine or 1,2-

dimethyl-1 //-pyrrole. 
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7. 	Compound of formula (I) according to any one of claims 1 to 6 wherein q=1 and 

q'-1. 

S 	Compound of formula (I) according to any one of claims 1 to 6 wherein q=2 and 

q'=1. 

5 24 	Compound of formula (I) according to any one of claims 1 to 8 wherein T 

represents a hydrogen atom, 	a methyl 	group, 	a (rnorpholin-4-yl)methyl 	group, 	a 

3-(morpholin-4-yl)propyl group, a dimethylaminomethyl group, or a (4-methylpiperazin-l-

yl)methyl group. 

19, 	Compound of formula (I) according to any one of claims I to 9 wherein R3  

10 represents a linear or branched (CI  -C6)alkyl group, an aryl group or a heteroaryl group. 

11. Compound of formula (I) according to claim 1 to 10 wherein R3  represents a group 

selected from phenyl, methyl, ethyl, propyl, butyl, 1-methyl-IH-pyrrolo[2,3-blpyridine or 

5-cyano-1,2-dimethy1-1H-pyrrole. 

12. Compound of formula (I) according to any one of claims 1 to 11 wherein R4  

15 represents a linear or branched (Cr-C6)alkyl group or an aryl group. 

B. 	Compound of formula (I) according to claim 1 to 12 wherein R4  represents a phenyl 

or 4-hydroxyphenyl group. 

14. Compound of formula (I) according to any one of claims 1 to 13 wherein R7  

represents a group R'7-CO- or R'7-O-CO-. 

20 15. Compound of formula (I) according to any one of claims 1 to 14 wherein R'7  

represents an aryl optionally substituted, a cycloalkyl optionally substituted or an alkyl 

optionally substituted. 

16. Compound of formula (I) according to any one of claims 1 to 15 wherein p=p'=-0. 
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7. Compound of formula (I) according to any one of claims 1 to 6 wherein q=l and 
q'=l. 

§! Compound of formula (I) according to any one of claims 1 to 6 wherein q=2 and 
q'=l. 

9. Compound of formula (I) according to any one of claims 1 to 8 wherein T 

represents a hydrogen atom, a methyl group, a (morpholin-4-yl)methyl group, a 

3-(morpholin-4-yl)propyl group, a dimethylaminomethyl group, or a (4-methylpiperazin-l-

yl)methyl group. 

10. Compound of formula (I) according to any one of claims 1 to 9 wherein R3 

represents a linear or branched (Cj-C6)alkyl group, an aryl group or a heteroaryl group. 

11. Compound of formula (I) according to claim 1 to 10 wherein R3 represents a group 

selected from phenyl, methyl, ethyl, propyl, butyl, 1 -methyl-1 //-pyrr olo[2,3 -//|pyridine or 

5-cyano-1,2-dimethyl-1 //-pyrrole. 

12. Compound of formula (I) according to any one of claims 1 to 11 wherein R4 

represents a linear or branched (CrCVjalkyl group or an aryl group. 

13. Compound of formula (I) according to claim 1 to 12 wherein R4 represents a phenyl 

or 4-hydroxyphenyl group. 

14. Compound of formula (I) according to any one of claims 1 to 13 wherein R7 

represents a group R'7-CO- or R'7-O-CO-. 

15. Compound of formula (I) according to any one of claims 1 to 14 wherein R'7 

represents an aryl optionally substituted, a cycloalkyl optionally substituted or an alkyl 

optionally substituted. 

16. Compound of formula (I) according to any one of claims 1 to 15 wherein p=p'=0. 
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17. Compound of formula (I) according to any one of claims 1 to 15 which is 

• N-(4-Hydroxypheny1)-N-methy1-3- (7-[(3R)-3-methyl-1,2,3,4-tetrahydro 

isoquinoline-2-carbony1]-2-(2-phenylacety1)-1,2,3,4-tetrahydroisoquinolin-6-y11- 

5,6,7,8-tetrahydroindolizine-l-carboxamide; 

5 • Phenyl 6- 11-[(4-hydroxyphenyl)(methyl)carbamoy1}-5,6,7,8-tetrahydroindolizin-3-

y1)-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydro 

isoquinoline-2-carboxylate; 

• Phenyl 6- {4- [(4-hydroxyphenyl)(methyl)carbamoy1]-1,5-dimethy1-1H-pyrrol-2-y1) - 

7-[(3R)-3-methy1-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydro 

10 isoquinoline-2-carboxylate; 

• Phenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-

y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]- 

1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride; 

• Phenyl 6- {4- [(4-hydroxyphenyl)(methyl)carbamoyll -1,5-dimethy1-1H-pyrrol-2-y1 } - 

15 7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyll- 

1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride; 

• 4-Methylphenyl 	6- {1- [(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indolizin-3-yl} -7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbony11-1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride; 

20 • 2-Methylphenyl 	6- f 1- [(4-hyd roxyphenyl)(methyl)carbamoy11-5,6,7,8-tetrahydro 

indolizin-3 -y11-7- [(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbony1]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• 4-Methoxyphenyl 	6- {1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indolizin-3-y11-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3 ,4-tetrahydroisoquinoline-2- 

25 carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• 4-Chlorophenyl 	6- {1 - [(4-hyd roxyphenyl)(methyl)carbamoyil-5,6,7,8-tetrahydro 

indolizin-3-y11-74(3,9-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• 4-Ethylphenyl 	6- (1 - [(4-hydroxyphenyl)(methyl)carbamoyli -5,6,7,8-tetrahydro 

30 indolizin-3-y11-7-[(33)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 
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17. Compound of formula (I) according to any one of claims 1 to 15 which is 

® AL(4-Hydroxyphenyl)-ALmethyl-3-{7-[(3i?)-3-methyI-l,2f3J4-tetrahydro 

isoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-

5,6,7,8-tetrahydroindolizine-l-carboxamide; 

• Phenyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-

yl}-7-[(3i?)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydro 

isoquinoline-2-carboxylate; 

® Phenyl 6- { 4- [(4-hydroxyphenyl)(methyl)carbamoyl] -1,5 -dimethyl-1H-pyrrol-2-y 1} -

7-[(3i?)-3 -methyl-1,2,3,4 -tetrahydroi soquinol ine-2 -carbonyl] -1,2,3,4 -tetrahydro 

isoquinoline-2-carboxylate; 

• Phenyl 6-{ 1 -[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-

yl}-7-[(35)-3-(morpholin-4-ylmethyl)-l52,3,4-tetrahydroisoquinoline-2-carbonyl]-

1.2,3.44ctrahydroisoquinolinc-2-carboxylate hydrochloride; 

• Phenyl 6- (4-| (4-hydroxyphenyl)(mcthyl)carbamoyl j-1,5-dimethyl-1 //-pyrrol-2-yl}-

7-[(3JS)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-carbonyl]-

l,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride; 

• 4-Methylphenyl 6-{ 1 -[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indolizin-3-yl) -7-[(35)-3-(moipholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride; 

• 2-Methylphenyl 6- {1 -[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indolizin-3-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

» 4-Methoxyphenyl 6-{l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indolizin-3 -yl} -7- [(35)-3 -(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

e 4-Chlorophenyl 6-{l -[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indolizin-3-yl}-7-[(35)-3-(moipholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® 4-Ethylphenyl 6- {1 -[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indolizin-3-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 
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• 4-Cyanophenyl 	6- {1-[(4-hydroxyphenyl)(methypearbamoy1]-5,6,7,8-tetrahydro 

indolizin-3-y1}-7-[(3S)-3-(morphol in-4-ylmethyl)-1,2,3,4-tetrahydro isoquinoline-2-

carbony1]-1,2,3,4-tetrahydroi soquinoline-2-carboxyl ate; 

• 2-Methoxyphenyl 	6- {1- [(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

5 indolizin-3-y1) -7- R3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinol ine-2-

carbony1]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• 4-Methylphenyl 	6- { 4- [(4-hydroxyphenyl)(methyl)carbamoyl] -1,5-dimethy1-1 H- 

pyrrol-2-y11-7-[(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

10 • 4-Chlorophenyl 	6- {4- [(4-hydroxyphenyl)(methyl)carbamoyl] -1,5-di methyl-1 H- 

pyrrol-2-yll -74(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl] -1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• 4-Cyanophenyl 	6- {4- [(4-hydroxyphenyl)(methyl)carbamoyll -1,5-dimethy1-111- 

pyrrol-2-y11-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroi soqu i noline-2- 

15 carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• 4-Cyanophenyl 	6- 14-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-lH- 

pyrrol-2-y11-71(3R)-3-methy1-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate; 

• 4- { [2-(Di methylamino)ethyl] amino } phenyl 	6- 11-[(4-hydroxyphenyl)(methyl) 

20 carbamoy1]-5,6,7,8-tetrahydroindolizin-3-yll -7-[(3R)-3-methy1-1,2,3,4-

tetrahydroisoquinoline-2-carbony1]-1,2,3,4-tetrahydroisoquinoline-2-earboxylate; 

• Phenyl 6- { 4- [(4-hydroxyphenyl)(propyl)carbamoy1}-1,5-dimethy1-1H-pyrrol-2-yll - 

7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl] - 

1,2,3,4-tetrahydroisoquinoline-2-earboxylate; 

25 • Phenyl 	6- { 4-Ibuty1(4-hydroxyphenyl)carbamoy11-1,5-dimethyl -1H-pyrrol-2-y11-7- 

K3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroiso quinoline-2-carbonyl] -1,2,3,4-

tetrahydroisoquinoline-2-carboxylate; 

• Phenyl 6- {4-[(4-hydroxyphenyl)(methyl)carbarnoyl]-1,5-dimethyl-1H-pyrrol-2-yll- 

7-[(3,5)-3-[(4-methylpiperazin-l-yl)methyl]-1,2,3,4-tetrahydroisoquinoline-2- 

30 carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• N-Butyl-N-(4-hydroxypheny1)-1,2-dimethy1-5- {7- [(35)-3-(morpholin-4-ylmethyl)- 

1,2,3,4-tetrahydroisoquinoline-2-carbony1]-2-(2-phenylacety1)-1,2,3,4- 
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• 4-Cyanophenyl 6-{ l-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indolizin-3-yl}-7-[(3S')-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoqiunoline-2-

earbonyl]-! ,2,3,4-tetrahydroisoquinolinc-2-carboxylatc; 
6 2-Methoxyphenyl 6-{ 1 -[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro 

indolizin-3-yl}-7-[(3lS)-3-(moipholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® 4-Methylphenyl 6-{4-[(4-hydroxyphcnyl)(mcthyl)carbamoyl j-1,5-dimethyl-Ml-

pyrrol-2-yl}-7-[(3S)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® 4-Chlorophenyl 6- {4- [(4-hydroxyphenyl)(methyl)carbamoyl] -1,5 -dimethyl-1H-

pyrroI-2-yl}-7-[(3,S)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• 4 -Cy anophenyl 6- {4- [(4-hydroxyphenyl)(methyl)carbamoyl] -1,5 -dimethyl -111-

pyrrol-2-yl}-7-[(3S)-3-(morpholin-4-yImethyl)-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• 4-Cyanophenyl 6- {4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimcthyl-1 //-

pyrrol-2-yl}-7-[(37?)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl] -1,2,3,4-

tetrahydroisoquinoline-2-carboxyIate; 

• 4-{[2-(Dimethylamino)ethyl]amino}phenyl 6-{l-[(4-hydroxyphenyl)(methyl) 

carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl}-7-[(3i?)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® Phenyl 6- {4- [(4-hydroxyphenyl)(propyl)carbamoyl]-1,5 -dimethyl-1 /7-pyrrol-2-yI} -

7-[(35')-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyI] -

l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® Phenyl 6-{4-[butyl(4-hydroxyphenyl)carbamoyl]-l ,5-dimcthyl-1 //-pyrrol-2-yl}-7-

[(3iS)-3-(morpholin-4-yl methyl)-1,2,3,-4-tetrahydroisoquinoline-2-carbonyl]-l, 2,3,4-

tetrahydroisoquinoline-2-carboxylate; 

© Phenyl 6- {4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l ,5-dimethyl- l//-pyrroI-2-yl}-

7-[(3JS)-3-[(4-methylpiperazin-l-yl)methyl]-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® A/-Butyl-Ar-(4-hydroxyphenyl)-l,2-dimethyl-5-{7-[(3*S)-3-(morpholin-4-ylmethyl)-

1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyI)-1,2,3,4-
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tetrahydroisoquinolin-6-y1}-1H-pyiTole-3-carboxamide; 

* 3- [2-(Dimethylamino)cthoxy]phenyl 6- { 4- [(4-hyd roxyphenyl)(methyl)carbamo yl] - 

1,5-dimethy1-1H-pyrrol-2-yll -7-[(3R)-3 -methy1-1,2,3,4-tetrahydroi soquinoline-2-

carbony1]-1,2,3,4-tetrahydroisoquinol ine-2-carboxylate; 

5 c 4- { [2-(Dimethylamino)ethyl](methyl)amino }phenyl 	6- {4- [(4-hydroxyphenyl) 

(methyl)carbamoyl] -1,5-dimethy1-1H-pyrrol-2-y1}-7- [(3R)-3 -methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbony1]-1,2,3,4-tetrahydroisoquinol ine-2-carboxylate; 

® 4-Ethynylphenyl 	6- {4- [(4-hydroxyphenyl)(methyl)carbamoyl] -1,5-dimethy1-1 II- 

pyrrol-2-yll -74(35)-3 -(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinol ine-2- 

10 carbonyl] -1,2,3 ,4-tetrahydroisoquinoline-2-carboxylate; 

• Naphthalen-2-yl 	6- {4- [(4-hyd roxyphenyl)(methyl)carbamoyli -1,5-dimethy1-1 H- 

pyrrol-2-y11-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinol ine-2-

carbony1]-1,2,3,4-tetrahydroisoquinoline-2-carboxyl ate; 

• 1H-Indo1-5-y1 	6- {4- [(4-hydroxyphenyl)(methyl)carbamoyl] -1,5-dimethy1-1 H- 

1 5 pyrrol-2-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinol ine-2-carboxylate; 

* 3-[2-(Dimethylcarbamoyl)ethyl]phenyl 	6- {4- [(4-hydroxyphenyl)(methyl) 

carbamoy1]-1,5-dimethy1-1H-pyrrol-2-y1}-74(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

20 0 4-Bromophenyl 	6- {4- [(4-hydroxyphenyl)(methypcarbamoyl] -1,5-di m ethy1-1 H- 

pyrrol-2-y1) -7-[(3S)-3 -(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquino line-2-

carbony1]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• (1/.,4r)-4- { Rtert-Butoxy)carbonyljaminolcyclohexyl 	6- { 4- [(4-hydroxyphenyl) 

(methyl)carbamoyli -1,5-dimethy1-1H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3,4- 

25 tetrahydroisoquinoline-2-carbony1]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® 4-[2-(Dimethylcarbainoyl)ethyl]phenyl 	6- { 4- [(4-hydroxyphenyl)(methyl) 

carbamoy11-1,5-dimethyl-IH-pyiTo1-2-y1} -7-[(3R)-3-methyl-1,2,3,4-tetrahydro 

isoquinoline-2-carbonyl] -1,2,3 ,4-tetrahydroisoquinoline-2-carboxylate; or 

0 Cyclohexyl 	6- { 4- [(4-hydroxyphenyl)(methyl)carbamoyl] -1,5-di methy1-1H-pyrrol- 

30 2-y1} -7-K3R)-343 -(morpholin-4-yl)propyl]-1,2,3,4-tetrahydroisoquinoline-2-

carbony1]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate. 
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tetrahydroisoquinolin-6-yl} - l/f-pyrrole-3-carboxamide; 

® 3-[2-(Dimethylamino)ethoxy]phenyl 6-{4-[(4-hydroxyphenyI)(methyl)carbamoyl]-

l,5-dimethyl-l//-pyiTol-2-yl}-7-[(3J/?)-3-methyl-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® 4- {[2-(Dimethylamino)ethyl] (methyl) amino } phenyl 6 - {4- [(4-hydroxyphenyl) 

(methyl)carbamoyl]-l,5-dimethyl-l/f-pyrrol-2-yl}-7-[(3i?)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

® 4-Ethynylphenyl 6- {4- [(4-hydroxyphenyl)(methyl)carbamoyl] -1,5-dimethyl-1H-

pyn'ol-2-yl}-7-[(3JS)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• Naphthalen-2-yl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-

pyrrol-2-yl}-7-[(35)-3-(morphoIin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; 

• i /Y-Indol-5-yl 6-{4-|(4-hydroxyphcnyl)(methyi)carbamoyl]-l,5-dimethyl-l/7-

pyrrol-2-yl}-7-[(3iS)-3-(morpholin-4-ylmethyl)-l,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxyIate; 

® 3 - [2-(Dimethylcarbamoyl)ethyI]phenyl 6- {4- [(4-hydroxyphenyl)(methyl) 

carbamoyl]-l,5-dimethyl-l//-pyiTol-2-yl}-7-[(3i?)-3-methyl-l,2,3,4-

tetrahydroisoquinolinc-2-carbonyl |-1,2,3,4-tctrahydroisoquinolinc-2-carboxylate; 

® 4-Bromophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-l/f-

pyrrol-2-yl} - 7-[(35)-3 - (morpholin-4-ylmethy 1)-1,2,3,4-tetrahydroisoquino line-2-

carbonyl]-l,2,3,4-tetrahydroisoquinoIine-2-carboxylate; 

• (1 r,4r)-4-{ [(/1e/Y-Butoxy)carbonyl] amino} cyclohexyl 6- {4- [(4-hydroxyphenyl) 

(methyl)carbamoyl]-l,5-dimethyl-l/7-pyrrol-2-yl}-7-[(3/?)-3-methyl-l,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-l,2,3;4-tefrahydroisoquinoline-2-carboxylate; 

® 4-[2-(Dimethylcarbamoyl)ethyl]phenyl 6- {4-[(4-hydroxyphenyl)(methyl) 

carbamoyl]-l,5-dimethyl-l//-pyrrol-2-yl}-7-[(3./?)-3-methyl-l,2,3,4-tetrahydro 

isoquinoline-2-carbonyl]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate; or 

® Cyclohexyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l ,5-dimethyl-1//-pyiTol-

2-yl}-7-[(3J/?)-3-[3-(morpholin-4-yl)propyl]-l!2,3,4-tetrahydroisoquinoline-2-

carbonyI]-l,2,3,4-tetrahydroisoquinoline-2-carboxylate. 
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18. 	Process for the preparation of a compound of formula (I) according to claim 1 

characterised in that there is used as starting material the compound of formula (II): 

R3 

N'R4  

0

O 

 

el  

AIkO (U) 
ROp  

( 	) 	, 
)
q 
 

0 

wherein Het, R3, R4, R8, R9, p, p', q and q' are as defined for formula (I) and Alk 

5 represents a linear or branched (C1 -C6) alkyl group, 

the ester function of which compound of formula (II) is hydrolysed to yield the 

corresponding carboxylic acid which is then subjected to peptide coupling with 

compound of formula (III) : 

a 

NH 

R5  OD 

10 wherein R5  and T are as defined for formula (I), 

to yield the compound of formula (IV) : 
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18. Process for the preparation of a compound of formula (I) according to claim 1 

characterised in that there is used as starting material the compound of formula (II): 

wherein Het, R3, R,|, Rs, Rg, p, p', q and q' are as defined for formula (I) and Alk 

5 represents a linear or branched (Ci-Cf,) alkyl group, 

the ester function of which compound of formula (II) is hydrolysed to yield the 

corresponding carboxylic acid which is then subjected to peptide coupling with a 

compound of formula (III) : 

H 
')q 

(") 

o 

T 

(III) 

10 wherein R5 and T are as defined for formula (I), 

to yield the compound of formula (IV) 
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O 

0 
O 

N 
RS  (IV) 

) 
T 	 ( 	) 

(R9)0, N 

O 

O 

wherein Het, R3, R4, R5, R8, R9, T, p, p', q and q' are as defined for formula (I), 

compound of formula (IV) which is deprotected and subjected to an acylation or a 

sulfonylation reaction, 	and which can optionally be 	subjected to the action of a 

5 	pyrophosphate or a phosphonate derivative in basic conditions, to yield the compound of 

formula (I), 

which compound of formula (I) may be purified according to a conventional separation 

technique, which is converted, if desired, into its addition salts with a pharmaceutically 

acceptable acid or base and which is optionally separated into its isomers according to a 

10 	conventional separation technique, 

it being understood that at any moment considered appropriate during the course of the 

process described above, some groups (hydroxy, amino...) of the starting reagents or of 

the synthesis intermediates can be protected and subsequently deprotected, as required by 

WO 2015/011164 PCT/EP2014/065764 

-343 -

(IV) 

wherein Het, R3, R4, R5, Rs, R9, T, p, p', q and q' are as defined for formula (I), 

compound of formula (IV) which is deprotected and subjected to an acylation or a 

sulfonylation reaction, and which can optionally be subjected to the action of a 

5 pyrophosphate or a phosphonate derivative in basic conditions, to yield the compound of 

formula (I), 

which compound of formula (I) may be purified according to a conventional separation 

technique, which is converted, if desired, into its addition salts with a pharmaceutically 

acceptable acid or base and which is optionally separated into its isomers according to a 

10 conventional separation technique, 

it being understood that at any moment considered appropriate during the course of the 

process described above, some groups (hydroxy, amino...) of the starting reagents or of 

the synthesis intermediates can be protected and subsequently deprotected, as required by 
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the synthesis. 

19. 	Process according to claim 17 for the preparation of a compound of formula (IA-1) 

characterised in that there is used as starting material the compound of formula (V): 

Alk 

0 

O 
.., A1 

X (V)  

40 Y----A2  

5 wherein X, Y, W, Al  and A2 are as defined for formula (IA) and Alk represents a linear or 

branched (CI-C6) alkyl group, 

the ester function of which compound of formula (V) is hydrolysed to yield the carboxylic 

acid or the corresponding carboxylate, which may be converted into an acid derivative 

such as acyl chloride or the corresponding anhydride before being coupled with an amine 

10 NHR3R4  wherein R3 and R4 have the same meanings as for formula (IA), to yield the 

compound of formula (VI): 

R3 

N----R4  

0— 

X 
(VI)  

0 /Y—A2 

wherein X, Y, W, A1, A2, R3 and R4 are as defined for formula (IA), 

compound of formula (VI) which is then halogenated and further converted into the 

15 corresponding borohydride derivative of formula (VII) : 
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the synthesis. 

19. Process according to claim 17 for the preparation of a compound of formula (IA-1) 

characterised in that there is used as starting material the compound of formula (V): 

(V) 

5 wherein X, Y, W, Ai and Az are as defined for formula (IA) and Alk represents a linear or 

branched (Ci-C6) alkyl group, 

the ester function of which compound of formula (V) is hydrolysed to yield the carboxylic 

acid or the corresponding carboxylate, which may be converted into an acid derivative 

such as acyl chloride or the corresponding anhydride before being coupled with an amine 

10 NHR3R4 wherein R3 and R4 have the same meanings as for formula (IA), to yield the 

compound of formula (VI): 

(VI) 

wherein X, Y, W, Ai, A2, R3 and R4 are as defined for formula (IA), 

15 

compound of formula (VI) which is then halogenated and further converted into the 

corresponding borohydride derivative of formula (VII): 



WO 2015/011164 
	

PCT/EP2014/065764 

- 345 - 

R3  

R4 

Ai 
X 

Y A2 (Vii) 

RBI° \ ORB2 

wherein X, Y, W, A1, A2, R3 and R4  are as defined for formula (IA), and 

RBI and RB2 represent a hydrogen, a linear or branched (C1-C6) alkyl group, or RBI and RB2 

form with the oxygen atoms carrying them an optionally methylated ring, 

5 	which compound of formula (VII) is further subjected to coupling with a compound of 

formula (VIII): 

L 
0 

AlktO (VIII) 
R8)p  

(RA),
N 
	

) 

0 

0 

wherein R8, R9, p, p', q and q' are as defined for formula (IA), and 

Alk' represents a linear or branched (C1 -C6) alkyl group, and 

10 	L represents a leaving group selected from halogen or sulfonate, 

to yield the compound of formula (IIA-l) : 
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Ra 

wherein X, Y, W, Aj, A2, R3 and R4 are as defined for formula (IA), and 

RBI and RB2 represent a hydrogen, a linear or branched (Cj-CV) alkyl group, or RBI and RB2 

form with the oxygen atoms carrying them an optionally methylated ring, 

5 which compound of formula (VII) is further subjected to coupling with a compound of 

formula (VIII): 

wherein Rs, R9, p, p', q and q' are as defined for formula (IA), and 

Alk' represents a linear or branched (C|-CV,) alkyl group, and 

10 L represents a leaving group selected from halogen or sulfonate, 

to yield the compound of formula (IIA-1) 
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R3  

\11___.R4  

O 

x 
fki 

0  Y A2  

O 

Alk0 (HA -1) 
R8)p  

) 

q 

0 

O 

wherein X, Y, W, A1, A2, R3, R4, R8, R9, p, p', q, and q' are as defined for formula (IA) 

and Alk' is as defined previously, 

the ester function of which compound of formula (IIA-1) is hydrolysed to yield the 

5 	corresponding carboxylic acid which is then subjected to peptide coupling with a 

compound of formula (III) : 

NH 

OD 

wherein Rs  and T are as defined for formula (IA), 

to yield the compound of formula (IVA-1) : 

WO 2015/011164 PCT/EP2014/065764 

wherein X, Y, W, Aj, A2, R3, R4, Rg, R9, p, p', q, and q' are as defined for formula (IA) 

and Alk' is as defined previously, 

the ester function of which compound of formula (IIA-1) is hydrolysed to yield the 

5 corresponding carboxylic acid which is then subjected to peptide coupling with a 

compound of formula (III) : 

wherein R5 and T are as defined for formula (IA), 

to yield the compound of formula (IVA-1) 
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R3  

_—R4  

0- 
Ai 

W \II  A2 

O 

N  (IVA-1) 
R ) 

T 	 ) 
(R9)p  

N 

0 

O 

wherein X, Y, W, A1, A2, R3, R4,  R5, R8, R9, T, p, p', q, q' are as defined for formula (IA), 

compound of formula (IVA-1) which is deprotected and subjected to an acylation or a 

sulfonylation reaction, and which can optionally be subjected to the action of a 

pyrophosphate or a phosphonate derivative in basic conditions, to yield 

formula (IA-1): 

the compound of 
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(fVA-1) 

wherein X, Y, W, A], A2, R3, R4, Rs, Rs, R9, T, p, p'; q, q' are as defined for formula (IA), 

compound of formula (IVA-1) which is deprotected and subjected to an acylation or a 

sulfonylation reaction, and which can optionally be subjected to the action of a 

pyrophosphate or a phosphonate derivative in basic conditions, to yield the compound of 

formula (IA-1): 
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wherein X, Y, W, A1, A2, R3, R4, R5, R7, R8, R9, T, p, p', q and q' are as defined for 

formula (IA), 

which compound of formula (IA-1) may be purified according to a conventional separation 

5 	technique, which is converted, if desired, into its addition salts with a pharmaceutically 

acceptable acid or base and which is optionally separated into its isomers according to a 

conventional separation technique, 

it being understood that at any moment considered appropriate during the course of the 

process described above, some groups (hydroxy, amino...) of the starting reagents or of 

10 	the synthesis intermediates can be protected and subsequently deprotected, as required by 

the synthesis. 

20. Process according to claim 18 or 19 for the preparation of a compound of 

formula (I) wherein one of the groups R3  and R4  is substituted by a hydroxy function, 

characterised in that the amine NHR3R4  is subjected beforehand to a protection reaction of 

15 	the hydroxy function prior to coupling with the carboxylic acid formed from the compound 

of formula (V), or with a corresponding acid derivative thereof, the resulting protected 

function subsequently undergoes a deprotection reaction at the last stage of the process. 

21. Pharmaceutical composition comprising a compound of formula (I) according to 
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R3 

formula (IA), 

which compound of formula (IA-1) may be purified according to a conventional separation 

5 technique, which is converted, if desired, into its addition salts with a pharmaceutically 

acceptable acid or base and which is optionally separated into its isomers according to a 

conventional separation technique, 

it being understood that at any moment considered appropriate during the course of the 

process described above, some groups (hydroxy, amino...) of the starting reagents or of 

10 the synthesis intermediates can be protected and subsequently deprotected, as required by 

the synthesis. 

20. Process according to claim 18 or 19 for the preparation of a compound of 

formula (I) wherein one of the groups R3 and R4 is substituted by a hydroxy function, 

characterised in that the amine NHR3R4 is subjected beforehand to a protection reaction of 

15 the hydroxy function prior to coupling with the carboxylic acid formed from the compound 

of formula (V), or with a corresponding acid derivative thereof, the resulting protected 

function subsequently undergoes a deprotection reaction at the last stage of the process. 

21. Pharmaceutical composition comprising a compound of formula (I) according to 
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any one of claims 1 to 17 or an addition salt thereof with a pharmaceutically acceptable 

acid or base in combination with one or more pharmaceutically acceptable excipients. 

22. Pharmaceutical composition according to claim 21 for use as pro-apoptotic agents. 

23. Pharmaceutical composition according to claim 21 for use in the treatment of 

5 cancers and of auto-immune and immune system diseases. 

14, 	Pharmaceutical composition according to claim 21 for use in the treatment of 

cancers of the bladder, brain, breast and uterus, chronic lymphoid leukaemias, cancer of 

the colon, cesophagus and liver, lymphoblastic leukaemias, non-Hodgkin lymphomas, 

melanomas, malignant haemopathies, myelomas, ovarian cancer, non-small-cell lung 

10 cancer, prostate cancer and small-cell lung cancer. 

25. Use of a pharmaceutical composition according to claim 21 in the manufacture of 

medicaments for use as pro-apoptotic agents. 

26. Use of a pharmaceutical composition according to claim 21 in the manufacture of 

medicaments for use in the treatment of cancers and of auto-immune and immune system 

15 diseases. 

20 

27. Use of a pharmaceutical composition according to claim 21 in the manufacture of 

medicaments for use in the treatment of cancers of the bladder, brain, breast and uterus, 

chronic lymphoid leukaemias, cancer of the colon, cesophagus and liver, lymphoblastic 

leukaemias, non-Hodgkin lymphomas, melanomas, malignant haemopathies, myelomas, 

ovarian cancer, non-small-cell lung cancer, prostate cancer and small-cell lung cancer. 

25 

28. Compound of formula (I) according to any one of claims 1 to 17, or an addition salt 

thereof with a pharmaceutically acceptable acid or base, for use in the treatment of cancers 

of the bladder, brain, breast and uterus, chronic lymphoid leukaemias, cancer of the colon, 

oesophagus and liver, lymphoblastic leukaemias, non-Hodgkin lymphomas, melanomas, 

malignant haemopathies, myelomas, ovarian cancer, non-small-cell lung cancer, prostate 
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any one of claims 1 to 17 or an addition salt thereof with a pharmaceutically acceptable 

acid or base in combination with one or more pharmaceutically acceptable excipients. 

22. Pharmaceutical composition according to claim 21 for use as pro-apoptotic agents. 

23. Pharmaceutical composition according to claim 21 for use in the treatment of 

5 cancers and of auto-immune and immune system diseases. 

24. Pharmaceutical composition according to claim 21 for use in the treatment of 

cancers of the bladder, brain, breast and uterus, chronic lymphoid leukaemias, cancer of 

the colon, oesophagus and liver, lymphoblastic leukaemias, non-Hodgkin lymphomas, 

melanomas, malignant haemopathies, myelomas, ovarian cancer, non-small-cell lung 

10 cancer, prostate cancer and small-cell lung cancer. 

25. Use of a pharmaceutical composition according to claim 21 in the manufacture of 

medicaments for use as pro-apoptotic agents. 

26. Use of a pharmaceutical composition according to claim 21 in the manufacture of 

medicaments for use in the treatment of cancers and of auto-immune and immune system 

15 diseases. 

27. Use of a pharmaceutical composition according to claim 21 in the manufacture of 

medicaments for use in the treatment of cancers of the bladder, brain, breast and uterus, 

chronic lymphoid leukaemias, cancer of the colon, oesophagus and liver, lymphoblastic 

leukaemias, non-Hodgkin lymphomas, melanomas, malignant haemopathies, myelomas, 

20 ovarian cancer, non-small-cell lung cancer, prostate cancer and small-cell lung cancer. 

28. Compound of formula (I) according to any one of claims 1 to 17, or an addition salt 

thereof with a pharmaceutically acceptable acid or base, for use in the treatment of cancers 

of the bladder, brain, breast and uterus, chronic lymphoid leukaemias, cancer of the colon, 

oesophagus and liver, lymphoblastic leukaemias, non-Hodgkin lymphomas, melanomas, 

25 malignant haemopathies, myelomas, ovarian cancer, non-small-cell lung cancer, prostate 
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cancer and small-cell lung cancer, 

29. Use of a compound of formula (I) according to any one of claims 1 to 17, or an 

addition salt thereof with a pharmaceutically acceptable acid or base, in the manufacture of 

medicaments for use in the treatment of cancers of the bladder, brain, breast and uterus, 

chronic lymphoid leukaemias, cancer of the colon, oesophagus and liver, lymphoblastic 

leukaemias, non-Hodgkin lymphomas, melanomas, malignant haemopathies, myelomas, 

ovarian cancer, non-small-cell lung cancer, prostate cancer and small-cell lung cancer. 

30. Association of a compound of formula (I) according to any one of claims 1 to 17 

with 	an 	anti-cancer 	agent 	selected 	from 	genotoxic 	agents, 	mitotic 	poisons, 	anti- 

10 metabolites, proteasome inhibitors, kinase inhibitors and antibodies. 

31. Pharmaceutical composition comprising an association according to claim 30 in 

combination with one or more pharmaceutically acceptable excipients. 

32. Association according to claim 30 for use in the treatment of cancers. 

33. Use of an association according to claim 30 in the manufacture of medicaments for 

15 use in the treatment of cancers. 

14. 	Compound of formula (I) according to any one of claims 1 to 17 for use in 

association with radiotherapy in the treatment of cancers. 

WO 2015/011164 PCT/EP2014/065764 

-350-

cancer and small-cell lung cancer. 

29. Use of a compound of formula (I) according to any one of claims 1 to 17, or an 

addition salt thereof with a pharmaceutically acceptable acid or base, in the manufacture of 

medicaments for use in the treatment of cancers of the bladder, brain, breast and uterus, 

5 chronic lymphoid leukaemias, cancer of the colon, oesophagus and liver, lymphoblastic 

leukaemias, non-Hodgkin lymphomas, melanomas, malignant haemopathies, myelomas, 

ovarian cancer, non-small-cell lung cancer, prostate cancer and small-cell lung cancer. 

30. Association of a compound of formula (I) according to any one of claims 1 to 17 

with an anti-cancer agent selected from genotoxic agents, mitotic poisons, anti-

10 metabolites, proteasome inhibitors, kinase inhibitors and antibodies. 

31. Pharmaceutical composition comprising an association according to claim 30 in 

combination with one or more pharmaceutically acceptable excipients. 

32. Association according to claim 30 for use in the treatment of cancers. 

33. Use of an association according to claim 30 in the manufacture of medicaments for 

15 use in the treatment of cancers. 

34. Compound of formula (I) according to any one of claims 1 to 17 for use in 

association with radiotherapy in the treatment of cancers. 


