
NEW PYRROLE COMPOUNDS, A PROCESS FOR THEIR PREPARATION 
AND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM 

The present invention relates to new pyrrole 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. 

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 

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 

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. 

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

such as colorectal 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 

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. 

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, auto-immune diseases and diseases of the 

immune system. 

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

R3 
\ 

wherein: 

• Ai and A2, each independently of the other, represent a hydrogen or halogen atom, 

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

group or a cycloalkyl group, 

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

substituted by from one to three halogen atoms, a group (Ci-C^alkyl-NRiRa, or a 

group (Cj-Chalky 1-0R6, 

$ Ri and R2, each independently of the other, 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 (C]-Chalky 1 group, a linear or branched 

(C2-Cg)alkenyl group, a linear or branched (C2-C<s)alkynyl group, a cycloalkyl 

group, a (C3-Cio)cycloalkyl-(Ci-C6)alkyl group wherein the alkyl moiety is linear 

or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it being 
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understood that one or more of the carbon atoms of the preceding groups, or of 

their possible substituents, may be deuterated, 

• R4 represents an aryl group, a heteroaryl group, a cycloalkyl group or a linear or 

branched (Ci-C6)alkyl group, it being understood that one or more of the carbon 

5 atoms of the preceding groups, or of their possible substituents, may be deuterated, 

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

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

• Rg represents a hydrogen atom or a linear or branched (Ci-Ce)alkyl group, 

• Ra, Rb, Rc and Rj, each independently of the others, represent R7, a halogen atom, a 

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

(Ci-CrOpolyhaloalkyl group, a trifluoromethoxy group, -NR7R7', nitro, R7-CO-

(C0-C6)alkyl-, R7-CO-NH-(C0-C6)alkyl-, NR7R7,-CO-(Co-C6)alkyl-5 NR7R7*-CO-

(C0-C6)alkyl-O-, R7-SO2-NH-(C0-C6)alkyl-s R7-NH-CO-NH-(C0-C6)alkyl-, R7-0-

CO-NH-(Co-C6)alkyl-, a heterocycloalkyl group, or the substituents of one of the 

15 pairs (Ra,Rb), (Rb,Rc) or (Rc,Rd) fomi together with the carbon atoms carrying them 

a ring composed of from 5 to 7 ring members, which may contain from one to 2 

hetero atoms selected from oxygen and sulphur, it also being understood that one or 

more carbon atoms of the ring defined hereinbefore may be deuterated or 

substituted by from one to 3 groups selected from halogen and linear or branched 

20 (C]-C6)alkyl, 

• R7 and R7'3 each independently of the other, represent a hydrogen, a linear or 

branched (Ci-C6)alkyl, a linear or branched (C2-C6)alkenyl, a linear or branched 

(C2-C6)alkynyl, an aryl or a heteroaryl, or R7 and R7', together with the nitrogen 

atom carrying them, form a heterocycle composed of from 5 to 7 ring members, 

25 it 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), 

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

containing from 3 to 10 ring members, 



"heterocycloalkyl" means any mono- or bi-cyclic, non-aromatic, condensed or spiro 

group composed of from 3 to 10 ring members and containing from 1 to 3 hetero 

atoms selected from oxygen, sulphur, SO, SO2 and nitrogen, 

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

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

selected from optionally substituted, linear or branched (Ci-Cg)alkyl, (C3-C6)spiro, 

optionally substituted, linear or branched (Ci-Ce)alkoxy, (Ci~C6)alkyl-S-, hydroxy, oxo (or 

//-oxide where appropriate), nitro, cyano, -COOR', -OCOR1, NR'R", linear or branched 

(Ci-C6)polyhaloalkyl, trifluoromethoxy, (Ci-C6)alkylsulphonyl, halogen, optionally 

substituted aryl, heteroaryl, aryloxy, arylthio, cycloalkyl, heterocycloalkyl optionally 

substituted by one or more halogen atoms or alkyl groups, it being understood that R' and 

R", each independently of the other, represent a hydrogen atom or an optionally 

substituted, linear or branched (Cj-C6)alkyl group, 

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

pharmaceutical^ acceptable acid or base. 

Among the pharmaceutical^ acceptable acids there may be mentioned, without implying 

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

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 pharmaceutical^ acceptable bases there may be mentioned, without implying 

any limitation, sodium hydroxide, potassium hydroxide, triethylamine, fe/'A-butylamine etc. 

Advantageously, A] represents a hydrogen atom or a methyl group. 

Furthermore, A2 preferably represents a linear or branched (Ci-C<5)alkyl group optionally 

substituted by a group selected from halogen, hydroxy, linear or branched (C]-C6)alkoxy, 

NR'R" and morpholine. 
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In another embodiment of the invention, A2 represents a linear or branched 

(Ci-Cgjpolyhaloallcyl group or a cyclopropyl group. 

Even more preferably, A] and A2 both represent a methyl group. 

In a preferred embodiment of the invention, T represents a linear or branched (Ci-C6)alkyl. 

In another preferred embodiment, T represents a group alkyI(Ci-C4)-NR]R2, and more 

particularly a group alkyl(Ci-C4)-NRiR2 wherein Ri and R2 form with the nitrogen atom 

carrying them a heterocycloalkyl. 

In preferred compounds of the invention, T represents a methyl, aminomethyl, (morpholin-

5 4-yl)methyl, (4-methylpiperazin-l-yl)methyl, 2-(morpholin-4-yl)ethyl, [2-(niorpholin-4-

yl)ethoxy]methyl, hydroxymethyl, [2-(dimethylamino)ethoxy]methyl, 

hexahydropyrazino[2, l-c][l ,4]oxazin-8(17i)-ylmethyl, 1 -oxa-6-azaspiro[3.3]hept-6-yl-

methyl, 3-(morpholin-4-yl)propyl or trifluoromethyl group. Even more preferably, T 

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

10 Preferably, Ra and Rd each represent a hydrogen atom and (Rb,Rc)> together with the 

carbon atoms carrying them, form a 1,3-dioxolane group or a 1,4-dioxane group; or Ra, Rc 

and Rd each represent a hydrogen atom and Rb represents a hydrogen or halogen atom or a 

methoxy group. Even more preferably, Ra and Rd each represent a hydrogen atom and 

(Rb,Rc), together with the carbon atoms carrying them, form a 1,3-dioxolane group; or Ra, 

15 Rc and R<| each represent a hydrogen atom and Rb represents a halogen, preferably a 

chlorine or fluorine atom. 

In another embodiment of the invention, R;, and Rd each represent a hydrogen atom, Rb 

represents a hydrogen or halogen atom and Rc a hydroxy or methoxy group, or: Ra and Rd 

each represent a hydrogen atom, Rb represents a hydroxy or methoxy group and Rc a 

20 halogen atom. 

Alternatively, Ra, Rb and Rd advantageously each represent a hydrogen atom and Rc 

represents a group selected from R7-CO-NH-(Co-C6)alkyl-, R7-S02-NH-(Co-C6)alkyl-, R7-



NH-CO-NH-(C0-C6)alkyl- and R7-0-CC)-NH~(Co-C6)alkyl-. For those specific compounds, 

R3 preferably represents a linear or branched (Ci-C6)alkyl or a heteroaryl optionally 

substituted by a linear or branched (Ci-Cfi)alkyl, and R4 represents a 4-hydroxyphenyl 

group. Even more preferably, R3 represents a methyl. 

Preferred R4 groups are as follows: phenyl; 4-hydroxyphenyl; 3-fluoro-4-hydroxyphenyl; 

2-hydroxypyrimidine; 3-hydroxypyridine. Even more preferably, R4 represents a 4-

hydroxyphenyl group. 

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

group (preferably methyl), aryl or heteroaryl, all being optionally substituted. The groups 

aryl and heteroaryl are more especially preferred. Finally, R3 preferably represents a group 

selected from phenyl, l//-pyrazole, 1 //-indole, 1//-indazole, pyridine, pyrimidine, 1H-

pyrrolo[2,3-6]pyridine, 2,3-dihydro-l//-pyrrolo[2,3-£]pyridine, l//-benzimidazole, 1H-

pyrrole, l//-pyrrolo[2,3-c]pyridine, 1 //-pyrrolo [3,2-6]pyridine, 5//-pyrrolo[3,2-

d\pyrimidine, thiophene, pyrazine, l//-pyrazolo[3,4-6]pyridine, 1,2-oxazole, and 1H-

pyrazolo[l,5-c/]pyrimidine, those groups optionally having one or more substituents 

selected from halogen, linear or branched (Ci-C6)alkyl, linear or branched (C|-C6)aIkoxy, 

cyano, cyclopropyl, oxetane, tetrahydrofuran, -CO-O-CH3, trideuteriomethyl, 2-

(morpholin-4-yl)ethyl and 2-(morpholin-4-yl)ethoxy. More preferably, R3 represents a 

group l-methyl-l//-pyrazol-4-yl, pyridin-4-yl, l-methyl-l//-pyrrolo[2,3-/;]pyridin-5-yl, 5-

cyano-1 -methyl-1 //-pyrrol-3 -yl, 5-cyano-1,2-dimethyl-1 //-pyrrol-3-yl, 1 -methyl-2,3-

dihydro-l//-pyrrolo[2,3-6]pyridin-5-yl, 5-cyano-2-methyl-l-(trideuteriomethyl)-l//-

pyrrol-3-yl. 

Preferred compounds according to the invention are included in the following group: 

- 5-(5-chloro-2-{[(3,S)-3-(morpholinL-4-ylmethyl)-3,4-diliydroisoquinolin-2(l//)-
yljcarbonyl }phenyl)-//-(4-hydroxyphenyl)-l,2-dimethyl-/Vr-(l-methyl-l//-pyrazol-
4-yl)-1 //-pyrrole-3 -carboxamide, 

- 5-(5-chloro-2-{[(3/^)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yi]carbonyl}phenyl)~ 
//-(4-hydroxyphenyl)-l,2-dimethyl-//-(pyridin-4-yl)-l //-pyrrole-3-carboxamide, 



Af-(4-hydroxyphenyl)-l,2-dimethyl-Af-(l-methyl-l//-pyrazol-4-yl)-5-(6-{[(35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-
benzodioxol-5-yl)-1//-pyrrole-3-carboxamide, 

A/-(4-hydroxyphenyl)-l,2-dimethyl-5-(6-{[(37?)-3-methyl-3,4-dihydroisoquinolin-
2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-iV-(pyridin-4-yl)-l//-pyiTole-3-
carboxamide, 

5-(5-fluoro-2-{[(3£)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-
yl]carbonyl}phenyl)-jV-(4-hydroxyphenyl)-l,2-dimethyl-AL(l-methyl-l/7-pyrazol-
4-yl)-l//-pyrrole-3-carboxamide, 

5-(5-chloro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-
yl]carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-l,2-dimethyl-#-(l-methyl-l/7-
pyrrolo[2,3-i]pyridin-5-yl)-l//-pyrrole-3-carboxamide, 

5-(5-chloro-2-{[(35)-3-(morpholiii-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-
yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-iV-(pyridin-4-yl)-l//-
pyrrole-3-carboxamide, 

5-(5-chloro-2-{[(3£)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-
yl]carbonyl}phenyl)-A',-(5-cyano-l-methyl-li7-pyiTol-3-yl)-//-(4-hydroxyphenyl)-
1,2-dimethyl-li/-pyrrole-3-carboxamide, 

JV-(5-cyano-1 -methyl-1 //-pyrrol-3-yl)-5-(5-fluoro-2-{[(35)-3-(moipholin-4-yl-
methyl)-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-
1,2-dimethyl-l//-pyrrole-3-carboxamide, 

5-(5-chloro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]-
carbonyl} phenyl)-A^-(5-cyano-1,2-dimethyl-1 /Z-pyrroI-3 -yl)-7V-(4-hydroxyphenyl) 
1,2-dimethyl-l//-pyrrole-3-carboxamide, 

5-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-
yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-jV-(l-methyl-2,3-dihydro 
1 //-pyrrolo [2,3-6]pyridin-5-yl)-1 //-pyrrole-3 -carboxamide, 

7V-(5-cyano-1.2-dimethyl-l//-pyiTol-3-yl)-5-(5-fluoro-2-{[(35)-3-(morpholin-4-yl-
methyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyI}phenyl)-//-(4-hydroxyphenyl)-
1,2-dimethyl-1//-pyrrole-3-carboxamide, 

5-(5-cbloro-2-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-
yl]carbonyl}phenyl)-A^5-cyano-2-methyl-l-(trideuteriomethyl)-l//-pyrrol-3-yl]-
jV-(4-hydroxyphenyl)-l,2-dimethyl-l//-pyrrole-3-carboxamide, 



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

acceptable acid or base. 

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

which process is characterised in that there is used as starting material the compound of 

formula (II): 

(II) 

wherein Ra, Rb, Rc and Rj are as defined for formula (I), 

which compound of formula (II) is subjected to a Heck reaction, in an aqueous or organic 

medium, in the presence of a palladium catalyst, of a base, of a phosphine and of the 

compound of formula (III): 

(III) 

wherein the groups Ai and A2 are as defined for formula (1) and Alk represents a linear or 

branched (Ci-Cc)alkyl, 

to obtain the compound of formula (IV): 
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Alk 
\ 
O 

hereinbefore, 

the aldehyde function of which compound of formula (IV) is oxidised to a carboxylic acid 

5 to form the compound of formula (V): 

Alk 
\ 
O 

wherein A|, A2, Ra, Rb, Rc and R(i are as defined for formula (I) and Alk is as defined 

hereinbefore, 
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which compound of formula (V) is then subjected to peptide coupling with a compound of 

formula (VI): 

(VI) 

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

to yield the compound of formula (VII): 

(Vli) 

wherein Aj, A2, Ra, Rb, Rc, R<i, T and R5 are as defined for formula (I) and Alk is as 

defined hereinbefore, 

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

10 corresponding carboxylic acid or carboxylate, which may be converted into an acid 

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

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

the compound of formula (I), 

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

15 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, 
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it being understood that, at any time considered appropriate in the course of the above-

described process, certain groups (hydroxy, amino...) of the reagents or intermediates of 

synthesis may be protected and then deprotected according to the requirements of 

synthesis. 

5 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 

any coupling with the carboxylic acid formed from the compound of formula (VII), or with 

a corresponding acid derivative thereof, the resulting protected compound of formula (I) 

subsequently undergoes a deprotection reaction and is then optionally converted into one 

10 of its addition salts with a pharmaceutically acceptable acid or base. 

The present invention relates also to an alternative process for the preparation of 

compounds of formula (I'), which are particular cases of the compounds of formula (I) as 

defined hereinbefore: 

R3 
\ 

15 wherein: 

- A], A2, Ra, Rd, R3, R4, T and R5 are as defined for formula (I), 

- Rb and Rc are such that one represents a hydrogen and the other a group selected 

from R7-CO-NH-(Co-Cf))alkyl-, R7-S02-NH-(Co-C6)alkyl-, Ry-NH-CO-NH-

(C0-C6)alkyl- and R7-O-CO-NH-(C0-C6)alkyl-, 



-12-

whicli preparation process uses as starting material a compound of formula (II1): 

O Hal 

wherein: 

- Ra and Rj are as defined for formula (I), 

- Hal represents a halogen atom, 

- X| and X2 are such that one represents a (Co-C6)alkyl-NH2 group while the other 

represents a hydrogen atom, 

which compound of formula (II') is then subjected to peptide coupling with a compound of 

formula (VI): 

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

to yield the compound of formula (III1): 
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wherein: 

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

Hal represents a halogen atom, 

- Xi and X2 are such that one represents a (Co-C6)alkyl-NH2 group while the other 

represents a hydrogen atom, 

which compound of formula (III') is subjected to a Heck reaction, in an aqueous or organic 

medium, in the presence of a palladium catalyst, of a base, of a phosphine and of a 

compound of formula (IV1): 

(IV) 

10 wherein Ai, A2, R3 and R4 are as defined for formula (I), 

to form the compound of formula (V'): 

(V') 
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wherein: 

- A], A2, Ra, Rd, R3, Rt, T and R5 are as defined for formula (I), 

- Xi and X2 are such that one represents a (Co-C6)alkyI-NH2 group while the other 

represents a hydrogen atom, 

which compound of formula (V1) is then subjected to an acylation or sulphonylation 

reaction to yield the compound of formula (F), 

which compound of formula (I1) 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 time considered appropriate in the course of the above-

described process, certain groups (hydroxy, amino...) of the reagents or intermediates of 

synthesis may be protected and then deprotected according to the requirements of 

synthesis. 

The compounds of formulae (II), (III), (IF), (IV1), (VI) 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-

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

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

of the immune system. 

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 

cancer. 

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

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

colorectal cancer, cancers of the oesophagus and liver, lymphoblastic leukaemias, non-
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I-Iodgkin lymphomas, melanomas, malignant haemopathies, myelomas, ovarian cancer, 

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

Hodglcin lymphomas, there may be mentioned more preferably follicular lymphomas, 

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

5 and marginal zone B-cell lymphomas. 

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

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

excipients. 

Among the pharmaceutical compositions according to the invention there may be 

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

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

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

suppositories, creams, ointments, dermal gels, and drinkable or injectable ampoules. 

The dosage varies according to the sex, age and weight of the patient, the administration 

15 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 

20 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 

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

antibodies. 
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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 

5 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 

10 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 

15 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-

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 

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

(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". 

25 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 without limiting it in any 

way. 
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Preparation 1: 4-Chloro-2-[4-(ethoxycarbonyl)-l,5-dimethyl-li/-pyrrol-2-

yl] benzoic acid 

Step A: Ethyl l,2-difnethyl-lH-pyrrole-3-carboxylate 

To a solution of 10 g of ethyl 2-methyl-l/7-pyrrole-3-carboxylate (65.3 mmol) and 

5 8.95 mL (130.6 mmol) of methyl iodide in 70 mL of dimethylfonnamide placed at 0°C 

there are added, in three portions, 2.61 g (65.3 mmol) of sodium hydride (NaH) 60 % . The 

batch is then stirred at 0°C for 1 hour. Then, the reaction mixture is hydrolysed by the 

addition of 420 mL of ice-cold water. The reaction mixture is then diluted with ethyl 

acetate, successively washed with 0.1M aqueous hydrochloric acid (HC1) solution, 

10 saturated aqueous LiCl solution and then brine. The organic phase is then dried over 

MgS04, filtered, concentrated to dryness and purified by chromatography over silica gel 

(petroleum ether/AcOEt gradient). 

'H NMR: 5 (400 MHz; dmso-d6; 300K): 6.65 (d, 1H pyrrole); 6.3 (Id, 1H pyrrole); 4.1 

(lq, 2H, OCH2CH3); 3.5 (s, 3H N-pyrrole); 2.4 (s, 3H pyrrole); 1.5 (It, 3H OCH2CH3) 

15 IR: v: >C=0: 1688 cm"1; v: C-O-C: 1172 cm-1 

Step B: Ethyl 5-(5-chloro-2-formylphenyl)-l,2-dimethyl-lH-pyrro1e-3-carboxylate 

To a solution of 10.5 g of the compound obtained in Step A (62,8 mmol) in 65 mL of N,N-

dimethylacetamide there are successively added 15.2 g of 2-bromo-4-chlorobenzaldehyde 

(69 mmol), 12.3 g of potassium acetate (125.6 mmol) and then the batch is stirred under 

20 argon for 20 minutes. There are then added 2.2 g of palladium catalyst PdCl2(PPh3)2 

(3.14 mmol). The reaction mixture is then heated at 130°C overnight. The mixture is 

allowed to return to ambient temperature and it is then diluted with dichloromethane. 

Animal charcoal is added (2 g per g of product) and the batch is stirred at ambient 

temperature for 1 hour and then filtered. The organic phase is then washed with water, 

25 dried over MgS(X| and concentrated to dryness. The crude product thereby obtained is 

purified by chromatography over silica gel (petroleum ether/AcOEt gradient). The title 

product is obtained in the form of a solid. 
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*H NMR: 5 (400 MHz; dmso-d6; 300K): 9.8 (s, 1H, formyl); 7.91-7.69-7.61 (d, 3H, 

aromatic Hs); 6.5 (s, 1H pyrrole); 4.2 (q, 2H, OCH2CH3 ); 3.4 (s, 3H, CH3-N-pyrrole); 

2.55 (s, 3H pyrrole); 1.28 (t, 3H, OCH2CH3) 

Step C: 4-Chloro-2-[4-(ethoxycarbonyl)-l,5~dimethyl-lH-pyrrol~2-yl]benzoic acid 

5 A solution is prepared containing 12.85 g of the compound obtained in Step B (42 mmol) 

and 35.7 mL (336 mmol) of 2-methyl-2-butene in a mixture containing 20 mL of acetone 

and 20 mL of tetrahydrofuran. There are added, dropwise, 200 mL of an aqueous solution 

containing a mixture of 13.3 g of sodium chlorite (NaC102) (147 mmol) and 14.5 g of 

sodium hydrogen phosphate (NaHP04) (105 mmol). The batch is then vigorously stirred at 

10 ambient temperature for 7 hours. The reaction mixture is then concentrated to remove the 

acetone. Ethyl acetate is added, and the organic phase is washed with water, dried over 

MgSC>4 and then concentrated to dryness. The residue is then taken up in a minimum of 

ethyl ether. The solid then obtained is filtered off, washed with ether and then dried in 

vacuo at 40°C overnight. The title product is obtained in the form of a solid, which is 

15 subsequently used without being otherwise purified. 

*H NMR: 5 (400 MHz; dmso-d6; 300IC): 13 (m, 1H COOH); 7.85-7.6-7.41(d,dd, wd, 3H, 

aromatic Hs); 6.3 (s, 1H, H pyrrole); 4.15 (q, 2H, OCH2CII3); 3.25 (s, 3H, CH3-N-

pyrrole); 2.5 (s, 3H, CH3-pyrrole); 1.25 (t, 3H, OCH2CH3) 

IR: v: -OH: 3100-2500 cm"1 acid; v: >C=0: 1681 cm"1 ester + acid 

20 Preparation 2: 2-[4-(Ethoxycarbonyl)-l-methyl-l//-pyrrol-2-yl]benzoic acid 

The procedure is in accordance with the process of Preparation 1, replacing, on the one 

hand, the ethyl 2-methyl-l/7-pyrrole-3-carboxylate used in Step A by ethyl l/7-pyrrole-3-

carboxylate and, on the other hand, the 2-bromo-4-chlorobenzaldehyde used in Step B by 

2-bromo-benzaldehyde. 

25 Preparation 3: 4-ChIoro-2-[4-(ethoxycarbonyl)-l-methyl-l//-pyrrol-2-yl]benzoic 

acid 

The procedure is in accordance with the process of Preparation 1, replacing the ethyl 2-

methyl-l/f-pyrrole-3-carboxylate used in Step A by ethyl 1//-pyrrole-3-carboxylate. 
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Preparation 4: 6-[4-(Ethoxycarbonyl)-l-inethyl-l//-pyrrol-2-yl]-l,3-benzodioxole-5-

carboxylic acid 

The procedure is in accordance with the process of Preparation 1, replacing, on the one 

hand, the ethyl 2-methyl- l//-pyrrole-3 -carboxylate used in Step A by ethyl 1//-pyrrole-3-

5 carboxylate and, on the other hand, the 2-bromo-4-chlorobenzaldehyde used in Step B by 

6-bromo-1,3-benzodioxole-5-carbaldehyde. 

IR: v: -OH: 3500-2300 cm"1 acid; v: >C=0: 1688-1670 cm"1 ester + acid 

Preparation 5: 4-Chloro-2-[4-(ethoxycarbonyl)-l-ethyl-17/-pyrrol-2-yI]benzoic acid 

The procedure is in accordance with the process of Preparation 1, replacing in Step A, on 

10 the one hand, the ethyl 2-methyl-l/f-pyrrole-3-carboxylate by ethyl 1//-pyrrole-3 -

carboxylate and, on the other hand, the methyl iodide by ethyl iodide (see the protocol 

described in US 6,258,805 Bl). 

Preparation 6: 4-Chloro-2-[l-cyclopropyI-4-(ethoxycarbonyl)-lJ7-pyrroI-2-yIlbenzoic 

acid 

15 The procedure is in accordance with the process of Preparation 1, replacing in Step A, on 

the one hand, the ethyl 2-methyl-l//-pyrrole-3-carboxylate by ethyl l//-pyrrole-3-

carboxylate and, on the other hand, the methyl iodide by cyclopropylboronic acid (see the 

protocol described in Benard S. et al, Journal of Organic Chemistry 73(16), 6441-6444, 

2008). 

20 Preparation 7: 4-Chloro-2-[4-(ethoxycarbonyl)-l-(propan-2-yl)-l//-pyrrol-2-yl]-

benzoic acid 

The procedure is in accordance with the process of Preparation 1, replacing in Step A, on 

the one hand, the ethyl 2-methyl-l//-pyrrole-3-carboxylate by ethyl l//-pyrrole-3-

carboxylate and, on the other hand, the methyl iodide by isopropyl iodide (see the protocol 

25 described in Okada E. et al, Heterocycles 34(7), 1435-1441,1992). 
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Preparation 8: 4-Fluoro-2-[4-(methoxycarbonyl)-l,5-dimethyl-l//-pyrrol-2-yI]benzoic 

acid 

The procedure is in accordance with the process of Preparation 1, replacing, in Step A, the 

ethyl 2-methy 1-1//-pyrrole-3-carboxylate by methyl 2-methyl-l//-pyrrole-3-carboxylate 

and also the 2-bromo-4-chlorobenzaldehyde used in Step B by 2-bromo-4-

fluorobenzaldehyde. 

IR: v: -OH: 2727-2379 cm"1 acid; v: >C=0: 1687 cm"1 

Preparation 9: 6-{l-[2-(BenzyIoxy)ethyl]-4-(ethoxycarbonyl)-5-methyl-l//-pyrrol-2-

yI}-l,3-benzodioxole-5-carboxylic acid 

Step A: Ethyl l-[2-(benzvloxv)ethvll-2-methvl-lH-vvrrole-3-carboxyl<ite 

The procedure is in accordance with the process of Step A of Preparation 1, replacing the 

methyl iodide used as alkylating agent by benzyl 2-bromoethyl ether. 

NMR: 8 (400 MHz; dmso-d6; 300K): 7.32 (t, 2H, aromatic Hs, H meta benzyl ether); 

7.3 (t, IH, aromatic H, H para benzyl ether); 7.23 (d, 2H, aromatic Hs, H ortho benzyl 

ether); 6.72 (d, IH, I-I- pyrrole); 6.35 (d, IH, H- pyrrole); 4.48 (s, 2H, aliphatic Hs, 0-CH2-

Ph); 4.15 (q, 2H, aliphatic Hs, 0-CH2-CH3); 4.1 (t, 2H, aliphatic Hs, CH2-0-CH2-Ph); 3.7 

(t, 2H, aliphatic Hs, CH2-CH2-0-CH2-Ph); 2.45 (s, 3H, CH3- pyrrole); 1.25 (t, 3H, 

aliphatic Hs, 0-CH2-CH3) 

IR: v: >C=0: 1689 cm"1 

Step B: 6-{l-[2-(Benzyloxy)ethyl]-4-(ethoxycai'bonyl)-5-methyl-lH-pyrrol-2-yl}-l,3-

benzodioxole-5-carboxylic acid 

The procedure is in accordance with the processes of Steps B and C of Preparation 1, 

replacing the 2-bromo-4-chlorobenzaldehyde by 6-bromo-l,3-benzodioxole-5-

carbaldehyde. 

JH NMR: 5 (400 MHz; dmso-d6; 300K): 7.35 (s, IH, aromatic H, H benzodioxole); 7.30 

(m, 3H, aromatic Hs, H benzyl ether); 7.25 (s, IH, aromatic H, I-I benzodioxole); 7.10 (d, 
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2H, aromatic Hs, H ortho benzyl ether); 12.55 (broad s, IH, COOH); 6.75 (s, IH, H-

pyrrole); 6.15 (broad s, 2H, aliphatic Hs, O-CH2-O); 4.30 (s, 2H, aliphatic Hs, O-CFt-Ph); 

4.15 (q, 2H, aliphatic Hs, O-CH2-CH3); 3.9 (m, 2H, aliphatic Hs, CH2-CH2-0-CH2-Ph); 

3.40 (t, 2H, aliphatic Hs, CH2-CH2-0-CH2-Ph); 2.50 (s, 3I-I, CH3- pyrrole); 1.25 (t, 3H, 

5 aliphatic Hs, O-CH2-CH3) 

IR: v: -OH: 3200-2300 cm"1 acid; v: >C=0: 1687 cm'1 acid 

Preparation 10: 2-{l-[3-(Benzyloxy)propy]]-4-(ethoxycarbonyl)-5~methyl-lH-pyrrol-

2-yl}-4-fluorobenzoic acid 

The procedure is in accordance with the process of Preparation 9, replacing the benzyl 2-

10 bromoethyl ether used in Step A by benzyl 3-bromopropyl ether and also the 6-bromo-l,3-

benzodioxole-5-carbaldehyde used in Step B by 2-bromo-4-fluorobenzaldehyde. 

IR: v: -OH: 3200-2305 cm"1 acid; v: >C=0: 1690 cm"1 acid 

Preparation 11: 6-[4-(Ethoxycarbonyl)-l,5-dimethyl-l//-pyrrol-2-yI]-l,3-benzo-

dioxole-5-carboxylic acid 

15 The procedure is in accordance with the process of Preparation 1, replacing the 2-bromo-4-

chlorobenzaldehyde used in Step B by 6-bromo-l,3-benzodioxole-5-carbaldehyde. 

Preparation 12: 4-Methoxy-2-[4-(mcthoxycarbonyl)-l,5-dimethyl-l//-pyrrol-2-yl]-

benzoic acid 

The procedure is in accordance with the process of Preparation 1, replacing the ethyl 2-

20 methyl-1//-pyrrole-3-carboxylate used in Step A by methyl 2-methyl-1 /f-pyrrole-3-

carboxylate and also the 2-bromo-4-chlorobenzaldehyde used in Step B by 2-bromo-4-

methoxybenzaldehyde. 

IR: v: -OH: 3000-2500 cm"1 acid; v: >C=0: 1693 + 1670 cm"1 acid + ester 
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Preparation 13: 7-[4-(Methoxycarbony])-l,5-dimethyl-l/f-pyiToI-2-yl]-2,3-dihydro-

l,4-benzodioxin-6-carboxylic acid 

The procedure is in accordance with the process of Preparation 1, replacing in Step A the 

ethyl 2-methyl-1 //-pyrrole-3-carboxylate by methyl 2-methyl-1 //-pyrrole-3-carboxylate 

and also the 2-bromo-4-chlorobenzaldehyde used in Step B by 7-bromo-2,3-dihydro-l,4-

benzodioxin-6-carbaldehyde. 

IR: v: -OH: 3100-2500 cm"1 acid; v: >C=0: 1690 + 1674 cm"1 acid + ester 

Preparation 14: 4-FIuoro-5-methoxy-2-[4-(methoxycarbonyl)-l,5-dimethyl-l//-

pyrrol-2-yl] benzoic acid 

The procedure is in accordance with the process of Preparation 1, replacing in Step A the 

ethyl 2-methyl-l//-pyrrole-3-carboxylate by methyl 2-methyl-1//-pyrrole-3-carboxylate 

and also the 2-bromo-4-chlorobenzaldehyde used in Step B by 2-bromo-4-fluoro-5-

methoxybenzaldehyde. 

Preparation 15: 4-Fluoro-5-hydroxy-2-[4-(metIioxycarbonyl)-l,5-dimethyl-li/-pyrrol-

2-ylJbenzoic acid 
The procedure is in accordance with the process of Preparation 1, replacing in Step A the 

ethyl 2-methyl-1//-pyrrole-3-carboxylate by methyl 2-methyl-1//-pyrrole-3-carboxylate 

and also the 2-bromo-4-chlorobenzaldehyde used in Step B by 2-bromo-4-fluoro-5-

hydroxy-benzaldehyde. 

Preparation 16: 6-[4-(Ethoxycarbonyl)-l-methyl-5-trifluoromethyl-l//-pyrrol-2-yl]-

l,3-benzodioxoie-5-carboxylic acid 

The procedure is in accordance with the process of Preparation 1, replacing in Step A the 

ethyl 2-methyl-1//-pyrrole-3-carboxylate by ethyl 2-(trifluoromethyl)-l//-pyrrole-3 -

carboxylate and also the 2-bromo-4-chlorobenzaldehyde used in Step B by 6-bromo-l,3-

benzodioxole-5-carbaldehyde. 
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Preparation 17: 6-[4-(Ethoxycarbonyl)-l-ethyl-5-methyl-l/f-pyrrol-2-yl]-l,3-

benzodioxole-5-carboxylic acid 

The procedure is in accordance with the process of Preparation 11, replacing the methyl 

iodide by ethyl iodide (see the protocol described in US 6,258,805 Bl). 

5 Preparation 18: 6-[4-(Ethoxycarbonyl)-l-mcthyl-5-(trifluoromethyl)-l//-pyrrol-2-ylJ-

l,3-benzodioxole-5-carboxylic acid 

Step A: Ethyl 1 -methyl-2-(trifluoromethyl)pyrrole-3-carboxylate 

Ethyl 4,4,4-trifluoro-3-oxo-butanoate (29 ml, 0.219 mmol) is added to methylamine (40 % 

solution in water) (50 ml, 0.580 mmol) cooled to 10°C; a white precipitate forms. 

10 1,2-Dibromoethyl acetate (prepared according to Molecules, 16, 9368-9385; 2011) is 

added dropwise. The reactor is then sealed and heated at 70°C for 45 minutes. The reaction 

mixture is cooled, then extracted with ethyl acetate, dried over sodium sulphate (Na2SO<}) 

and evaporated to dryness. The crude reaction product obtained is purified by 

chromatography over silica gel using heptane and ethyl acetate as eluants. The expected 

15 compound is obtained in the form of crystals. 

NMR (400 MHz, dmso-d6) 8 ppm: 7.11 (d, 1 H), 6.52 (d, 1 H), 4.21 (quad, 2 H), 3.8 

(s, 3 H), 1.27 (t, 3 H) 
19F NMR (400 MHz, dmso-d6) 8 ppm:-53.9 

IR (ATR) cm'1: 3145 + 3128 v-CH, 1711 v >00, 1183 + 1117 + 1078 v -CF3 

20 Stey B: 6-[4-(Etlioxycarbonyl)-l-methyl-S-(trifluoromethyI)-lH-pyirol-2-ylJ-l,3-benzo-

dioxole-5-carboxylic acid 

The procedure is in accordance with the protocol described in Steps B and C of 

Preparation 1, replacing the 2-bromo-4-chlorobenzaldehyde used in Step B by 6-bromo-

l,3-benzodioxole-5-carbaldehyde. 
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Preparation 19: 6-[l-(2-Benzyloxyethyl)-4-ethoxycarbonyl-5-methyl-17/-pynol-2-yI]-

l,3-benzodioxole-5-carboxylic acid 

Step A: Ethyl l-(2-benzyloxyethyI)-2-methyl-pyrrole-3-carboxylate 

Ethyl 2-methyl-l/f-pyrrole-3-carboxylate (10 g, 65.3 mmol) is dissolved in 100 mL of 

5 dimethylformamide under argon cooled to 0°C, and then 2-bromoethoxymethylbenzene 

(28.1 g, 130.6 mmol) is added all at once. The reaction mixture is placed under stirring. 

There is then added thereto, at 0°C, in three portions, NaH (1.72 g, 71.83 mmol) over a 

period of 15 minutes. The reaction mixture is stirred for 15 minutes at 0°C, and then for 

15 hours at ambient temperature. It is then poured into an ice bath and then extracted 

10 3 times with ethyl acetate. The organic phase is washed 3 times with saturated aqueous 

lithium chloride solution, dried over MgSC>4, filtered and then evaporated to dryness. The 

residue thereby obtained is purified by chromatography over silica gel using petroleum 

ether and ethyl acetate as eluants. The expected compound is obtained in the form of an oil. 

*H NMR (400 MHz, dmso-d6) 8 ppm: 7.32 (t, 2 H), 7.3 (t, 1 H), 7.23 (d, 2 H), 6.72 (d, 

15 1 H), 6.35 (d, 1 H), 4.48 (s, 2 H), 4.15 (quad., 2 H), 4.1 (t, 2 H), 3.7 (t, 2 H), 2.45 (s, 3 H), 

1.25 (t, 3 H) 

IR (ATR) cm"1: 1689 v -C=0 

Step B: Ethyl l-(2-benzy/oxyethyl)-5-(6-formyl-l,3-benzodioxo/-5-yl)-2-methyl~pyrrole-

3-carboxylate 

20 The procedure is in accordance with the process of Step B of Preparation 1, replacing the 

2-bromo-4-chlorobenzaldehyde by 6-bromo-l,3-benzodioxole-5-carbaldehyde. 

[H NMR (400 MHz, dmso-d6) 8 ppm: 9.5 (s, 1 H), 7.3 (s, 1 H), 7.25 (m, 3 H), 7.05 (m, 2 

H), 7 (s, 1 H), 6.4 (s, 1 H), 6.2 (bs, 2 H), 4.25 (s, 2 H), 4.2 (quad., 2 H), 4.05 (m, 2 H), 3.4 

(m, 2 H), 2.55 (s, 3 H), 1.25 (t, 3 H) 

25 Step C: 6-[l~(2-Benzyloxyethy/)-4-ethoxycarbonyl-5-methyl-lH-pyrrol-2-ylJ~l,3-benzo-

riioxole-5-carboxyIic acid 

The procedure is in accordance with the process of Step C of Preparation 1. 
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*H NMR (400 MHz, dmso-d6) 8 ppm: 12.55 (bs, 1 H), 7.35 (s, 1 H), 7.3 (m, 3 H), 7.2 (m, 

3 H), 6.75 (s, 1 I-I), 6.15 (s, 2 H), 4.3 (s, 2 H), 4.15 (quad., 2 H), 3.9 (m, 2 H), 3.4 (t, 2 H), 

2.5 (s, 3 H), 1.25 (t, 3 H) 

IR (ATR) cm4:3200-2300 v -OH, 1687 (+ shoulder) v-C=0 carboxylic acid + conjugated 

5 ester 

Preparation 20: 6-[4-(E(hoxycarbonyl)-l-ethyI-5-methyl-l//-pyrrol-2-yI]-l,3-benzo-

dioxole-5-carboxylic acid 

The procedure is in accordance with the protocol described in Preparation 11, replacing the 

methyl iodide by ethyl iodide. 

10 *H NMR (400 MHz, dmso-d6) 5 ppm: 12.49 (bs, 1 H), 7.33 (s, 1 H), 6.89 (s, 1 H), 6.17 (s, 

2 H), 6.13 (s, 1 H), 4.15 (quad, 2 H), 3.69 (quad, 2 H), 2.51 (s, 3 H), 1.24 (t, 3 H), 1.01 (t, 

3 H) 

Preparation 21: 6-[4-(EthoxycarbonyI)-l-(2-fluoroethyl)-5-inethyl-l//-pyrroI-2-yl]-

l,3-benzodioxole-5-carboxylic acid 

15 The procedure is in accordance with the process of Preparation 11, replacing the methyl 

iodide by 1-bromo-2-fluoroethane. 

JH NMR (400 MHz, dmso-d6, 300K) 5 ppm: 12.53 (bs, 1 H), 7.34 (s, 1 H), 6.9 (s, 1 H), 

6.16 (s, 1 H), 6.16 (s, 2 H), 4.4 (dt, 2 H), 4.15 (quad, 2 H), 4.01 (m, 2 H), 2.51 (s, 3 H), 

1.24 (t, 3 I-I) 

20 19F NMR (400 MHz, dmso-d6, 300 It) 5 ppm: -222 

IR: v: -OH: 3700-2400 cm"1 acid; v: >C=0: 1689 cm"1 acid; v: >CF: 1213 cm"1 
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Preparation 22: 6-{4-(Ethoxycarbonyl)-l-inethyI-5-[2-(iiiorpholin-4-yl)ethyI]-l/f-

pyrrol-2-yl}-l,3-benzodioxole-5-carboxyIic acid 

Step A: 3,3-Diethoxypropanoic acid 

To a solution of 25 g of ethyl 3,3-diethoxypropionate (131 mmol) in 79 mL of methanol 

5 there are added 13.1 mL of aqueous 35 % sodium hydroxide solution (452 mmol). The 

reaction mixture is stirred at ambient temperature for 3 hours. The reaction mixture is then 

concentrated to remove the methanol. After dissolving the undissolved material by adding 

water, aqueous 5N I-IC1 solution is added to obtain a pH of 5. Dichloromethane is added 

and then the organic phase is washed with brine. After drying over MgSC>4 and 

10 concentrating to dryness, the title product is obtained in the form of an oil which is used in 

the next Step without being otherwise purified. 

*H NMR (400 MHz, dmso-d6) 5 ppm: 12.2 (s, 1 H), 4.8 (t, 1 H), 3.58/3.47 (2m, 4 H), 2.5 

(d, 2 H), 1.09 (t, 6 H) 

Step B: Ethyl 5,5-diethoxy-3-oxo-pentanoate 

15 To a solution of 16 mL of 3-ethoxy-3-oxomalonic acid (135 mmol) in 40 mL of 

tetrahydrofuran there are added, under argon, 21.9 g of powdered magnesium (90.4 mmol). 

The mixture obtained is then heated at 80°C for 7 hours. After returning to ambient 

temperature, this mixture is transferred by cannula to a solution of 10 g of the compound 

obtained in Step A (61.7 mmol) in 64 mL of tetrahydrofuran to which there has previously 

20 been added, in portions, 11 g of carbonyldiimidazole (66 mmol). The reaction mixture is 

stirred for 3 days at ambient temperature. After concentration, the residue is taken up in a 

mixture of ethyl acetate and aqueous sodium hydrogen sulphate (NaHSCH) solution. The 

mixture is stirred vigorously until no more gas is evolved. After separation of the phases, 

the organic phase is washed successively with water, saturated aqueous NaHC03 solution 

25 and finally brine. After drying over MgSC>4 and concentrating to dryness, the title product 

is obtained in the form of an oil which is used in the next Step without being otherwise 

purified. 
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!H NMR (400 MHz, dmso-d6) 8 ppm: 4.84 (t, 1 H), 4.08 (q, 2 H), 3.59 (s, 2 H), 3.56/3.46 

(2m, 4 H), 2.8 (d, 2 I-I), 1.18 (t, 3 I-I), 1.09 (t, 6 H) 

Step C: Ethyl 2-(2,2-diethoxyethyl)-l-methyl-pyirole-3-carboxylate 

To a solution of 11.8 g of the compound obtained in Step B (50.8 mmol) in 76 mL of water 

5 there are added, dropwise at 0°C, 6.6 ml of aqueous 40 % methylamine solution 

(76.2 mmol). The reaction mixture is stirred and gently reheated to ambient temperature 

over 5 hours. After returning to 0°C, 8.8 mL of aqueous 40 % methylamine solution 

(102 mmol) and then 16.6 mL of aqueous 50 % chloroacetaldehyde solution (127 mmol) 

are each added dropwise at a temperature of less than 10°C. The reaction mixture is stirred 

10 at ambient temperature for 16 hours and then diluted with ethyl acetate. The organic phase 

is washed with brine, dried over MgSC>4 and concentrated to dryness. The crude product 

thereby obtained is purified by chromatography over silica gel using petroleum ether and 

ethyl acetate as eluants. The title product is obtained in the form of an oil. 

*H NMR (400 MHz, dmso-d6) 8 ppm: 6.7 (d, 1 H), 6.33 (d, 1 H), 4.55 (t, 1 H), 4.15 (q, 2 

15 H), 3.6 (m, 2 H), 3.6 (s, 3 H), 3.3 (m, 2 H), 3.15 (d, 2 H), 1.25 (t, 3 H), 1.05 (t, 6 H) 

Step D: Ethyl l~methyl-2-(2-morpholinoethyl)pyrroIe-3-carboxylate 

To a solution of 3.8 g of the compound obtained in Step C (14.05 mmol) in 28 mL of 

tetrahydrofuran there are added 58 mL of aqueous 10 % sulphuric acid solution. The 

reaction mixture is stirred at ambient temperature for 2 hours and then diluted with a 

20 mixture of ethyl acetate and water. After separation, the organic phase is washed with 

brine, dried over MgSC>4 and concentrated to dryness. To a solution of the residue thereby 

obtained in 70 mL of dichloroethane there are added a solution of 13.5 mL of morpholine 

(14.5 mmol) in a mixture composed of 30 mL of dichloroethane and 3.6 mL of 4N aqueous 

HCL solution in dioxane (14.5 mmol), and then 7.4 g of sodium triacetoxyborohydride 

25 (NaBH(OAc)3) (35.13 mmol). The reaction mixture is stirred at ambient temperature for 

3 hours and then diluted with a mixture of dichloromethane and saturated aqueous 

NaHCC>3 solution. After separation of the phases and extraction of the aqueous phase with 

dichloromethane, the organic phases are dried over MgSC>4 and concentrated to dryness. 
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The crude product thereby obtained is purified by chromatography over silica gel using 

dichloromethane and methanol as eluants. The title product is isolated in the form of an oil. 

NMR (400 MHz, dmso-d6) 5 ppm: 6.66 (d, 1 H), 6.31 (d, 1 H), 4.14 (q, 2 H), 3.58 (s, 3 

H), 3.57 (m, 4 H), 3.05 (m, 2 H), 2.45-2.38 (m, 6 H), 1.24 (t, 3 H) 

5 Step E: 6-{4-(Ethoxycarboityl)-l-methyl-5-[2-(morpholin-4-yl)ethyl]-lH-pyrrol-2-yl}-l)3-

benzodioxole-5-carboxylic acid 

The procedure is in accordance with Steps B and C of Preparation, 1 replacing the 2-

bromo-4-chlorobenzaldehyde used in Step B by 6-bromo-l,3-benzodioxole-5-

carbaldehyde. 

10 Preparation 23: 6-[4-(Ethoxycarbonyl)-l-methyl-5-(morphoIin-4~ylmethyl)-l/f-

pyrrol-2-yI]-l,3-benzodioxole-5-carboxylic acid 

Step A: Ethyl 4,4-diethoxy-3-oxo-butanoate 

To a solution of 40 g of ethyl diethoxyacetate (227 mmol) in 67 mL of ethyl acetate there 

are added under argon, in portions, 6 g of sodium (261 mmol). The reaction mixture is then 

15 stirred at ambient temperature for 48 hours. There are added 10 mL of methanol, and then 

the mixture is hydrolysed with 65 mL of water. The pH of the reaction mixture is adjusted 

to pH 6 by adding IN aqueous HC1 solution. The mixture is separated and then extracted 

with ethyl acetate. The organic phases are combined, washed with brine, dried over 

MgS04, filtered and concentrated to dryness. The title product is obtained in the form of an 

20 oil which is used in the next Step without being otherwise purified. 

lH NMR (400 MHz, CDC13) 5 ppm: 3.6 (s, 2 H), 1.28 (t, 9 H), 3.7-3.6 (2m, 4 H), 4.7 (s, 1 

H), 4.2 (quad, 2 H) 

Step B: Ethyl 2-(2,2-diethoxymethyl)-l-methvl-pvrrole-3-carboxylate 

The title compound is obtained in accordance with the process described in Step C of 

25 Preparation 22, starting from the ethyl 4,4-diethoxy-3-oxo-butanoate obtained in the 

preceding Step. 



XH NMR (400 MHz, dmso-d6) 5 ppm: 6.73 (d, 1 H), 6.32 (d, 1 H), 6.23 (s, 1 H), 4.17 (q, 2 

H), 3.7 (s, 3 H), 3.68/3.43 (2m, 4 H), 1.26 (t, 3 H), 1.13 (t, 6 H) 

Step C: Ethyl l-methyl-2-(2-morpholinomethyl)pyrrole-3-carboxylate 

The title compound is obtained in accordance with the process described in Step D of 

Preparation 22, starting from the ethyl 2-(2,2-diethoxymethyI)-l-methyl-pyrrole-3-

carboxylate obtained in the preceding Step. 

!H NMR (400 MHz, dmso-d6) 8 ppm: 6.74 (d, 1 H), 6.32 (d, 1 H), 4.15 (q, 2 H), 3.8 (s, 2 

H), 3.65 (s, 3 H), 3.5 (m, 4 H), 2.32 (m, 4 H), 1.22 (t, 3 H) 

Step D: 6-[4-(Ethoxycarboiiyl)-l-methyl-5-(moipholin-4-ylmethyl)-lH-pyrrol-2-yl]~l,3-

benzodioxole-5-carboxylic acid 

The procedure is in accordance with the protocol described in Steps B and C of 

Preparation 1, replacing the 2-bromo-4-chlorobenzaldehyde used in Step B by 6-bromo-

1,3-benzodioxole-5-carbaldehyde. 

Preparation 24: 6-[4-(Methoxycarbonyl)-5-(2-methoxyethyl)-l-methyl-l//-pyrrol-2-

yI]-l,3-benzodioxole-5-carboxylic acid 

Step A: Methyl 2-(2-methoxvethvl)-l-methvl-pvrrole-3-carboxvlate 

The title compound is obtained in accordance with the protocol of Step C of 

Preparation 22, using methyl 5-methoxy-3-oxovalerate. 

'H NMR (400 MHz, dmso-d6) 8 ppm: 6.69 (wd, 1 H), 6.31 (wd, 1 I-I), 3.69 (s, 3 H), 3.59 

(s, 3 H), 3.49 (t, 2 H), 3.2 (s, 3 H), 3.11 (t, 2 H) 
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Step B: 6-[4-(Methoxycarbonyl)-5-(2-methoxyethyl)-l-metliyl-lH-pynol-2-yl]-l,3-benzo-

dioxole-5-carboxylic acid 

The procedure is in accordance with the protocol described in Steps B and C of 

Preparation 1, replacing the 2-bromo-4-chlorobenzaldehyde used in Step B by 6-bromo-

5 1,3-benzodioxole-5-carbaldehyde. 

Preparation 25: 2-[4-(Ethoxvcarbonvl)-l,5-dimetlivl-l//-nviTol-2-vIlbenzoic acid 

The procedure is in accordance with the process of Preparation 1, replacing the 2-bromo-4-

chlorobenzaldehyde used in Step B by 2-bromobenzaldehyde. 

JH NMR (400 MHz, dmso-d6) 8 ppm: 12.81 (m, 1 H), 7.84 (m, 1 H), 7.59 (m, 1 H), 7.51 

10 (m, 1 H), 7.35 (m, 1 H), 6.23 (s, 1 H), 4.16 (q, 2 H), 3.24 (s, 3 H), 2.5 (s, 3 H), 1.25 (t, 3 H) 

Preparation 26: 5-Fluoro-2-[4-(methoxycarbonyl)-l,5-dimethyl-li/-pyrrol-2-yl]-

benzoic acid 

The procedure is in accordance with the process of Preparation 1, replacing in Step A the 

ethyl 2-methyl-1//-pyrrole-3-carboxylate by methyl 2-methyl-1//-pyrrole-3-carboxylate 

15 and also the 2-bromo-4-chlorobenzaldehyde used in Step B by 2-bromo-5-fluoro-

benzaldehyde. 

'H NMR (400 MHz, dmso-d6) 8 ppm: 7.6 (dd, 1 H), 7.42 (m, 2 H), 6.22 (s, 1 H), 4.15 (q, 

2 H), 3.21 (s, 3 H), 2.5 (s, 3 H), 1.23 (t, 3 H) 
19F NMR (400 MHz, dmso-d6) 8 ppm: -113 

20 Preparation 27: 2-[4-(Ethoxycarbonyl)-l,5-dimethyl-l#-pyrrol-2-yl]-5-fluoro-4-

methoxybenzoic acid 

The procedure is in accordance with the process of Preparation 1, replacing in Step A the 

ethyl 2-methyl-]//-pyrrole-3-carboxylate by methyl 2-methyl-1//-pyrrole-3-carboxylate 

and also the 2-bromo-4-chlorobenzaldehyde used in Step B by 2-bromo-4-methoxy-5-

25 fluorobenzaldehyde. 
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'H NMR (400 MHz, dmso-d6) 5 ppm: 9.65 (d, 1 H), 7.67 (d, 1 H), 7.24 (d, 1 H), 6.48 (s, 

1 H), 4.19 (q, 2 H), 3.97 (s, 3 H), 3.38 (s, 3 H), 2.56 (s, 3 H), 1.26 (t, 3 H). 

Preparation 28: 2-(4-Ethoxycarbonyl-l,5-dimethyI-l//-pyrroI-2-yl)-4-fluoro-5-

methoxybenzoic acid 

5 The procedure is in accordance with Preparation 1, replacing the 2-bromo-4-

chlorobenzaldehyde used in Step B by 4-fluoro-5-methoxybenzaldehyde. 

*H NMR (400 MHz, dmso-d6) 5 ppm: 12.9 (m, 1 H), 7.6 (d, 1 H), 7.22 (d, 1 I-I), 6.23 (s, 

1 H), 4.2 (quad, 2 H), 3.95 (s, 3 H), 3.25 (s, 3 H), 2.5 (s, 3 H), 1.25 (t, 3 H) 

Preparation 29: 5-Chloro-2-[4-(ethoxycarbonyl)-l,5-dimethyl-l//-pyrrol-2-yl]benzoic 

10 acid 

The procedure is in accordance with the process of Preparation 1, replacing the 2-bromo-4-

chlorobenzaldehyde used in Step B by 2-bromo-5-chlorobenzaldehyde. 

Preparation 30: 2-{l-[2-(BenzyIoxy)ethyl]-4-(ethoxycarbonyl)-5-inethyl-l//-pyrroL-2-

yl}-4-chlorobenzoic acid 

15 The procedure is in accordance with the process of Preparation 19, replacing the 6-bromo-

1,3-benzodioxole-5-carbaldehyde by 2-bromo-4-chlorobenzaldehyde. 

Preparation 31: 5-Methoxy-2-[4-(niethoxycarbonyl)-l,5-dimethyl-lif-pyrroI-2-yl]-

benzoic acid 

The procedure is in accordance with the process of Preparation I, replacing in Step A the 

20 ethyl 2-methyl-1//-pyrrole-3-carboxylate by methyl 2-methyl-l//-pyrrole-3-carboxylate 

and also the 2-bromo-4-chlorobenzaldehyde used in Step B by 2-bromo-5-methoxy-

benzaldehyde. 

'H NMR (400 MHz, dmso-d6) S ppm: 12.8 (bs, 1 H), 7.34 (wd, 1 H), 7.26 (d, 1 I-I), 7.15 

(dd, 1 H), 6.19 (s, 1 H), 3.84 (s, 3 H), 3.69 (s, 3 H), 3.22 (s, 3 H), 2.5 (s, 3 H) 
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Prcparation 32: 6-[l-(2,2~Difluoroethyl)-4-(ethoxycarbonyl)-5-methyM/7-pyrrol-2-

yl]-l,3-benzodioxole-5-carboxy!ic acid 

The procedure is in accordance with the protocol of Preparation 19, replacing the 2-

bromoethoxymethylbenzene used in Step A by 2-bromo-l,l-difluoro-ethane. 

5 Preparation 1': (3i?)-3-Methyl-l,2,3>4-tetrahydroisoquinoline hydrochloride 

Step A: {(3S)-2-[(4-Methylpheiiyl)siilphonyl]-l,2,3,4-tetrahy(lroisoquifiolin-3-yl}metIiyl 

4-methylbenzenesulphonate 

To a solution of 30.2 g of [(36)-l,2,3,4-tetrahydroisoquinolin-3-yl]methanol (185 mmol) in 

750 mL of dichloromethane there are successively added 91.71 g of tosyl chloride 

10 (481 mmol) and then, dropwise, 122.3 mL of A^A^TV-triethylamine (740 mmol). The 

reaction mixture is then stirred at ambient temperature for 20 hours. It is then diluted with 

dichloromethane, washed successively with 1M HCl solution, saturated aqueous NaHCC>3 

solution and then brine until neutral. The organic phase is then dried over MgSC>4, filtered 

and concentrated to dryness. The solid obtained is then dissolved in a minimum volume of 

15 dichloromethane and then cyclohexane is added until a precipitate is formed. This 

precipitate is then filtered off and washed with cyclohexane. After drying, the title product 

is obtained in the form of crystals. 

*H NMR: 5 (400 MHz; dmso-d6; 300IC): 7.75 (d, 2H, aromatic Hs, ortho O-tosyl); 7.6 (d, 

2H, aromatic Hs, ortho 7V-tosyl); 7.5 (d, 2H, aromatic Hs, meta O-tosyl); 7.3 (d, 2H, 

20 aromatic Hs, meta AMosyl); 7.15-6.9 (m, 4H, aromatic Hs, tetrahydroisoquinoline); 4.4-

4.15 (dd, 2H, aliphatic Hs, tetrahydroisoquinoline); 4.25 (m, IH, aliphatic H, 

tetrahydroisoquinoline); 4.0-3.8 (2dd, 2I-I, aliphatic Hs, CH2-0-tosyl); 2.7 (2dd, 2H, 

aliphatic Hs, tetrahydroisoquinoline); 2.45 (s, 3H, 0-S02-Ph- CH3); 2.35 (s, 3H, N-SO2-

Ph- CH3) 

25 IR: v: -S02: 1339-1165 cm"1 

Step B: (3R)-3-MethyI-2-[(4~methylphenyl)sulphonyl]-l,2,3,4-tetrahy(lroisoqiiinoline 

To a suspension of 8.15 g (214.8 mmol) of lithium aluminium hydride (LiAlHj) in 800 mL 

of methyl /erf-butyl ether (MTBE) there are added 101.2 g of the ditosyl compound 
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obtained in Step A (214.8 mmol) dissolved in 200 mL of MTBE. The batch is then heated 

at 50°C for 2 hours. It is allowed to cool and placed at 0°C, and there are then added, 

dropwise, 12 mL of 5N NaOH solution. The batch is stirred at ambient temperature for 45 

minutes. The solid thereby obtained is then filtered off and washed with MTBE and then 

5 with dichloromethane. The filtrate is then concentrated to dryness. The title product is then 

obtained in the form of a solid. 

NMR: 8 (400 MHz; dmso-d6; 300K): 7.70 (d, 2H, aromatic Hs, ortho 7V-tosyl); 7.38 (d, 

2H, aromatic Hs, meta vV-tosyl); 7.2-7.0 (m, 4H, aromatic Hs, tetrahydroisoquinoline); 4.4 

(m, 2H, aliphatic Hs, tetrahydroisoquinoline); 4.3 (m, IH, aliphatic H, 

10 tetrahydroisoquinoline); 2.85-2.51 (2dd, 2H. aliphatic Hs, tetrahydroisoquinoline); 2.35 (s, 

3H, 7V-S02-Ph- CH3); 0.90 (d, 3H, tetrahydroisoquinoline-CH3) 

IR: v: -S02: 1332-1154 cm-1 

Step C: (3R)-3-Methyl-l,2,3,4-tetrahydroisoquinoline 

To a solution of 31.15 g (103.15 mmol) of the monotosyl compound obtained in Step B in 

15 500 mL of anhydrous methanol there are added, in portions, 3.92 g (161 mmol) of 

magnesium turnings. The batch is stirred in the presence of ultrasound for 96 hours. The 

reaction mixture is then filtered and the solid is washed several times with methanol. The 

filtrate is then concentrated to dryness. After purification by chromatography over silica 

gel using dichloromethane and ammonia-in-etbanol as eluants, the title product is obtained 

20 in the form of an oil. 

*H NMR: 8 (400 MHz; dmso-d6; 300IC): 7.05 (m, 4H, aromatic Hs, 

tetrahydroisoquinoline); 3.90 (m, 2H, aliphatic Hs, tetrahydroisoquinoline); 2.85 (m, IH, 

aliphatic H, tetrahydroisoquinoline); 2.68-2.4 (2dd, 2H, aliphatic Hs, tetrahydro­

isoquinoline); 1.12 (d, 3H, tetrahydroisoquinoline-CH3); 2.9-2.3 (m, broad, IH, HN 

25 (tetrahydroisoquinoline)) 

IR: v: -NH: 3248 cm"1 
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Step D: (3R)-3-Methyl-l,2,3,4-tetraliydroisoquinolme hydrochloride 

To a solution of 14.3 g (97.20 mmol) of the compound obtained in Step C in 20 mL of 

anhydrous ethanol there are added, dropwise, 100 mL of a 1M solution of HCl in ether. 

The batch is stirred at ambient temperature for 1 hour and then filtered. The crystals 

5 thereby obtained are washed with ethyl ether. After drying, the title product is obtained in 

the form of crystals. 

'll NMR: 8 (400 MHz; dmso-d6; 300K): 9.57 (m, broad, 2H, NH2+ (tetrahydro­

isoquinoline); 7.22 (m, 4H, aromatic Hs, tetrahydroisoquinoline); 4.27 (s, 2H, aliphatic Hs, 

tetrahydroisoquinoline); 3.52 (m, IH, aliphatic H, tetrahydroisoquinoline); 3.03-2.85 (2dd, 

10 2H, aliphatic Hs, tetrahydroisoquinoline); 1.39 (d, 3H, tetrahydroisoquinoline-CHj) 

IR: v: -NH2+: 3000-2300 cm"1; v: aromatic -CH: 766 cm"1 

Preparation 2': te//-Butyl [(3S)-l,2,354-tetrahydroisoquinolin-3-ylmethyl)-

carbamate 

Step A: Benzyl (3S)-3-(hydroxymethyl)-3,4-dihydro-lH-isoquinoline-2-carboxylate 

15 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 in solution in dichloromethane. After purification by chromatography 

over silica gel using petroleum ether and ethyl acetate as eluants, the title product is 

20 obtained in the form of an oil. 

'H 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, IH, H 

tetrahydroisoquinoline); 4.47 (m, H, CH2OH); 4.36 (m, IH, H tetrahydroisoquinoline); 

4.28 (d, IH, H tetrahydroisoquinoline); 3.39 (dd, IH, CH2OH); 3.23 (dd, IH, , CH2OH); 

25 2.93 (dd, IH, H tetrahydroisoquinoline); 2.86 (dd, IH, H tetrahydroisoquinoline) 

IR: v: OH: 3416 cm"1; v: <0=0 1694 cm"1' v:aromatic >C-H: 754 cm"1 
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Step B: Benzyl (3S)-3-(azidomethyl)-3,4-diftydroisoqumoline-2(lH)-carboxyl(ite 

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) 

in the presence of diphenylphosphoryl azide and triphenylphosphine in solution in THF. 

5 After purification by chromatography over silica gel using petroleum ether and ethyl 

acetate as eluants, the title product is obtained in the form of an oil. 

*H NMR: 8 (400 MHz; DMSO-d6; 300IC): 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, IH, H 

tetrahydroisoquinoline); 4.53 (m, IH, H tetrahydroisoquinoline); 4.30 (m, IH, H 

10 tetrahydroisoquinoline); 3.28 (m, 2H, , CH2N3); 3.06 (dd, IH, H tetrahydroisoquinoline); 

2.78 (dd, IH, H tetrahydroisoquinoline) 

IR: v: N3: 2095 cm"1; v: <C=0:1694 cm"1' v: aromatic >C-H: 754 cm"1 

Step C: Benzyl (3S)-3-(aminometliyl)-3,4-diliydroisoqiunoline-2(lH)-carboxylate 

To a solution of 20.9 g (64.5 mmol) of the azido compound obtained in Step B in 650 mL 

15 of THF, there are successively added 25.5 g (97.2 mmol) of triphenylphosphine and 

157 mL of water. The batch is refluxed for 2 hours 30 minutes. The reaction mixture is 

then concentrated to dryness and the residue oil is then taken up in isopropyl ether. A white 

precipitate appears; it is filtered off and washed with isopropyl ether. The filtrate is then 

concentrated to dryness and then purified by chromatography over silica gel using 

20 dichloromethane and methanol as eluants. The title product is obtained in the form of an 

oil. 

l¥L NMR: 8 (400 MHz; DMSO-d6; 300K): 7.40 (m, 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, IH, H tetrahydroisoquinoline); 2.90 (m, 2H, , CH2NI-I2); 

25 2.45 (m, 2H, H tetrahydroisoquinoline); 1.40 (m, 2H, NH2) 

IR: v: NI-I2: 3400-3300 cm"1; v: <C=0: 1688 cm"1 
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Step D: Benzyl (3S)-3-{[(tert-butoxycarbonyl)amino]methyl}-3,4-dihydroisoquinoline-

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 

5 portions, 14.9 g (68.3 mmol) of di-ZerA-butyl dicarbonate. The batch is stilted at ambient 

temperature for 2 h. The reaction mixture is then concentrated and ethyl acetate is then 

added. The organic phase is successively washed with 1M HCl solution, brine, saturated 

aqueous NaHC03 solution and then brine. After drying, concentrating to dryness and 

purifying by chromatography over silica gel using petroleum ether and ethyl acetate as 

10 eluants, the title product is obtained in the form of an oil. 

'H NMR: 8 (400 MHz; DMSO-d6; 300IC): 7.35 (m, 5H, aromatic Hs, O-benzyl); 7.15 (m, 

4H, aromatic Hs, H tetrahydroisoquinoline); 6.51 (m, IH, NHBoc); 5.12 (s, 2H, CH2-PI1); 

4.76 (d, IH, H tetrahydroisoquinoline); 4.51 (m, IH, H tetrahydroisoquinoline); 4.36 (d, 

IH, H tetrahydroisoquinoline); 2.95 (m, 3H, H tetrahydroisoquinoline + CH2NHB0C); 2.71 

15 (d, 1H, H tetrahydroisoquinoline); 1.34 (s, 9H, NHBoc) 

IR: v: NH: 3351 cm"1; v: <C=0: 1686 cm"1 

Step E: tert-Butyl [(3S)-1,2,3,4-tetrahydroisoquinolin-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 batch is stirred at ambient 

20 temperature under a pressure of 1.3 bars of dihydrogen for 5 hours. The reaction mixture is 

then filtered and then concentrated to dryness. The title product is obtained in the form of a 

solid. 

XH NMR: 8 (400 MHz; DMSO-d6; 300K): 7.15 (m, 4H, aromatic 1-Is, H tetrahydro­

isoquinoline); 6.85 (t, IH, NHBoc); 3.90 (m, 2H, H tetrahydroisoquinoline); 3.00 (m, 2H, 

25 CH2NHB0C); 2.80 (m, IH, H tetrahydroisoquinoline); 2.65 (dd, 1I-I, H tetrahydro­

isoquinoline); 2.40 (dd, IH, 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 cin'tNH 

amine) 
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Preparation 3': (35)-3-(4-Morpholinylmethyl)-l,2,3,4-tetrahydroisoquinoline 

Step A: Benzyl (3S)-3-(4-moipholinytcarbonyl)-3,4-dihydro-2(lH)-isoqiiinoline-

carboxylate 

To a solution of 5 g of (3»S)-2-[(benzyloxy)carbonyl]-l,2,3,4-tetrahydro-3-

5 isoquinolinecarboxylic acid (16 mmol) in 160 mL of dichloromethane there are added 

1.5 mL of morpholine (17.6 mmol), then 9 mL of A^Af-triethylamine (64 mmol), 3.3 g of 

l-ethyl-3-(3'-dimethylaminopropyl)-carbodiimide (EDC) (19.2 mmol) and 2.6 g of 

hydroxybenzotriazole (HOBt) (19.2 mmol). The reaction mixture is stirred at ambient 

temperature overnight; it is then poured into ammonium chloride solution and extracted 

10 with ethyl acetate. The organic phase is then dried over MgSC>4, and then filtered and 

evaporated to dryness. The crude product thereby obtained is then purified by 

chromatography over silica gel using dichloromethane and methanol as eluants. The 

product is obtained in the form of a foam. 

*H NMR: 8 (400 MHz; dmso-d6; 353K): 7.30 (m, 5H benzyl); 7.15 (m, 4H, aromatic Hs); 

15 5.2-5.0 (m, 3H, 2H benzyl, IH 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 

Step B: Benzvl (3S)-3-(4-morpliolinylmetliyl)-3,4-dihydw-2(lH)-isoqiiinolinecarboxyIate 

20 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 borane-dimethylsulphide complex (BHsMeiS) 

(27.8 mmol) at ambient temperature. The batch is heated for 4 hours at 80°C. It is allowed 

to return to ambient temperature and there are then added 7 mL (14 mmol) of BH3Me2S. 

The reaction mixture is again heated at 80°C for 2 hours. The tetrahydrofuran is then 

25 evaporated off and then there is slowly added methanol and then 5.6 mL of 5N aqueous 

HCl solution (27.8 mmol). The mixture is stirred at ambient temperature overnight, and 

then at 80°C for 1 hour. Saturated aqueous NaHCC>3 solution is then added to the reaction 

mixture placed at 0°C until a pH of 8 is obtained, and extraction with ethyl acetate is then 
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carried out. The organic phase is then dried over MgS04, and then filtered and evaporated 

to dryness. The title product is obtained in the form of an oil. 

NMR: S (400 MHz; dmso-d6; 353K): 7.43-7.30 (unresolved peak, 5H benzyl); 7.19 

(m, 4H, aromatic Hs); 5.16 (m, 2H, 2H benzyl); 4.79-4.29 (d, 2H dihydroisoquinoline); 

5 4.58 (in, IH dihydroisoquinoline); 3.50 (m, 4H morpholine); 3.02-2.80 (dd, 2H 

dihydroisoquinoline); 2.42-2.28 (unresolved peak, 5H, 4H morpholine, IH morpholine); 

2.15 (dd, IH morpholine) 

IR: v: >CH: 2810 cm"1; v: >00: 1694 cm"1; v: >00-0: 1114 cm"1; v: >CH-Ar: 751; 

697 cm"1 

10 Step C: (3S)-3-(4-Morpholinylmethyl)-l,2,3,4-tetrahydroisoquinoline 

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 weight) at ambient temperature. The 

reaction mixture is placed under 1.2 bars of hydrogen at ambient temperature for 4 hours. 

It is then passed through a Whatman filter and the palladium is then rinsed several times 

15 with ethanol. The filtrate is evaporated to dryness. The title product is obtained in the form 

of an oil. 

[H NMR: 8 (400 MHz; dmso-d6; 300K): 7.12-7.0 (unresolved peak, 4H, aromatic Hs); 

3.92 (s, 2H tetrahydroisoquinoline); 3.60 (t, 4H morpholine); 2.98 (m, IH 

tetrahydroisoquinoline); 2.68 (dd, IH tetrahydroisoquinoline); 2.5-2.3 (unresolved peak, 

20 8H, IH tetrahydroisoquinoline, 6H morpholine, IH NH) 

IR: v: >NH: 3322 cm"I; v: >00-0: 1115 cm"l; v: >CH-Ar: 742 cm"1 

Preparation 4': (3>S)-3-[(4-Methyl-l-piperazmyl)methyI]-l,2,3,4-tetrahydro-

isoquinoline 

The procedure is in accordance with the process of Preparation 3', replacing the 

25 morpholine used in Step A by 1-methyl-piperazine. 
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Prenaration 5': (35)-3-[2-(Morpholin-4-yl)ethyl]-l,2,3i4-tetrahydroisoquinoline 

hydrochloride 

Step A: tert-Butyl (3S)-3-(2-morpholino-2-oxo-ethyl)-3,4-dihydro-lH-isoquinoline-2-

carboxyhite 

5 To a solution of 3 g (10.30 mmol) of [(3S)-2-(fer/-butoxycarbonyl)-l,2,3,4-

tetrahydroisoquinolin-3~yl]acetic acid in 100 mL of dichloromethane, there are added 

dropwise 1.10 mL (11.32 mmol) of morpholine, still dropwise 4.3 mL (30.9 mmol) of 

triethylamine, 2.20 g (12.40 mmol) of EDC and 1.70 g (1.68 mmol) of HOBt 

(hydroxybenzotriazole). The batch is stirred at ambient temperature for 15 hours. The 

10 reaction mixture is then diluted with dichloromethane, successively washed with 1M HCl 

solution, saturated aqueous NaHCC>3 solution and then brine until neutral. The organic 

phase is then dried over MgSO^, filtered and concentrated to dryness. After purification by 

chromatography over silica gel using dichloromethane and methanol as eluants, the title 

product is obtained in the form of an oil. 

15 NMR: 5 (400 MHz; dmso-d6; 300K): 7.20-7.10 (m, 4H, aromatic Hs, 

tetrahydroisoquinoline); 4.70 (m, IH, aliphatic Hs, CH tetrahydroisoquinoline); 4.75-4.20 

(2m, 2H, aliphatic Hs, CH2 alpha to N tetrahydroisoquinoline); 3.60 (m, 8H, aliphatic Hs, 

morpholine); 3.00 and 2.70 (2dd, 2H, aliphatic I-I, tetrahydroisoquinoline); 2.50-2.20 (2d, 

2H, aliphatic Hs, CH2CO); 1.40 (s, 9H, lBu) 

20 IR: v: C=0: 1687; 1625 cm"1 

Step B: l-(MorphoUn-4~yl)-2-l(3S)-l,2,3,4-tetraliydroisoquinolin-3-yl]ethanone 

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 solution of HCl in 

25 ether. The batch is stirred at ambient temperature for 15 hours, and then the suspension is 

filtered and the precipitate washed with ether. After drying, the title product is obtained in 

the form of a solid. 
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*H NMR: 5 (400 MHz; dmso-d6; 300K): 9.80-9.50 (m, 2H, NH2+); 7.30-7.10 (in, 4H, 

aromatic Hs, tetrahydroisoquinoline); 4.30 (m, 2H, aliphatic Hs, CH2 alpha to N 

tetrahydroisoquinoline); 3.80 (m, ll-I, aliphatic Hs, CH tetrahydroisoquinoline); 3.70-3.40 

(2m, 8H, aliphatic Hs, morpholine); 3.15 and 2.8 (m, 4H, aliphatic H, CH2 

5 tetrahydroisoquinoline and CH2CO) 

IR: v: -NI-I2+: 2800-1900 cm"1; v: C-O: 1620 cm"1 

Step C: (3S)-3-[2-(Morpholm-4-yl)etltyl]-l,2,3,4-tetrahydroisoqiunoline 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 

added thereto, dropwise, 15 mL (15 mmol) of 1M LiAlH4 solution in tetrahydrofuran. The 

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 5N NaOH solution. The 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 a 1M solution of 

HCl in ether. The 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, 

20 NH+); 7.20 (m, 4H, aromatic Hs, tetrahydroisoquinoline); 4.30 (s, 2H, aliphatic Hs, CH2 

alpha to N tetrahydroisoquinoline); 4.00 + 3.85 (2m, 4H, aliphatic Hs, CH2 alpha to N 

morpholine); 3.70 (m, IH, aliphatic Hs, CI-I tetrahydroisoquinoline); 3.55-3.30 (m, 4H, 

aliphatic Hs, CH alpha to O morpholine and CH2-morpholine ); 3.15 (dd, IH, aliphatic H, 

CH2 tetrahydroisoquinoline); 3.10 (m, 2H, aliphatic H, CH alpha to O morpholine); 2.90 

25 (dd, IH, 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 

10 

15 
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Preparation 6': (3/?)-3-[3-(MorphoIin-4-yI)propyl]-l,2,3,4-tetrahydroisoquinoline 

Step A: {(3S)-2-[(4-MethylphenyI)sulphonyI]-l,2,3,4-tetrahydroisoquinolw-3-yI}methyl 

4-methylbenzenesulphonate 

The process is the same as that of Step A of Preparation 1'. 

5 Step B: tert-Butyl 2-({(3R)-2-[(4-methyIph enyl)sulph onylj-l, 2,3,4-tetrahydroisoquinolin-

3-yl}methyl)-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 fe/7-butyl 3-morpholino-3-oxopropanoate (21.81 mmol) in 

20 mL of anhydrous MTBE. This suspension stirred at ambient temperature for 1 hour and 

10 then the compound obtained in Step A is added in the form of a powder. The batch is 

stiiTed at 60°C for 30 hours. 100 mL of saturated aqueous ammonium chloride solution are 

added. The resulting solution is extracted with dichloromethane. The organic phase is then 

dried over MgS04, filtered and concentrated to dryness. After purification by 

chromatography over silica gel using dichloromethane and MeOH as eluants, the expected 

15 product is obtained in the form of an oil. 

'H NMR (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 

(2m, 2 H), 1.39/1.38 (2s, 9 H) 

20 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-[(4-MetUylphenyl)sulphonyi]-l,2,3,4-tetrahydroisoqiiinolin-3-

yl}methyl)-3-(moipholin-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 

25 dioxane there are added, dropwise, 20 mL of a 4M solution of HCl 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. 



'H NMR (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 I-I), 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 to 2000; v: >C=0: 1727 (acid); v: >C=0: 1634 (amide); v: -

S02: 1330-1155 

Step D: 3-{(3R)-2-[(4-Methyfp/tenyI)siilp/ionyl]-l,2,3,4-tetrahydroisoquiiwlin~3-yl}-l-

(morph olin-4-yl)propan-l-on e 

To a solution of 7.80 g (16.51 mmol) of the compound obtained in Step C in lOOmL of 

DMSO there are added 1.16 g (19.83 mmol) of solid sodium chloride (NaCl) and then, 

dropwise, 5 mL of water. The batch is stirred at 130°C for 1 hour and then the solution is 

concentrated to %. The reaction mixture is then diluted with dichloromethane and washed 

successively with saturated aqueous lithium chloride solution and then with brine. The 

organic phase is then dried over MgS04, filtered and concentrated to dryness. After 

purification by chromatography over silica gel using cyclohexane and ethyl acetate as 

eluants, the expected product is obtained in the form of an oil. 

'H NMR (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 

Step E: (3R)-2-[(4-MethyIphenyl)sulphonyl]-3-[3-(morpholin-4-yl)propyl]-l,2,3,4-

tetrahydroisoqumoline 

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 

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 foi­

ls 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 MgS04, filtered and concentrated to dryness. After 
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purification by chromatography over silica gel using dichloromethane and ammonia-in-

ethanol as eluants, the expected product is obtained in the form of an oil. 

3H NMR (400 MHz, dmso-d6) 8 ppm: 7.68 (d, 2 H), 7.32 (d, 2 H), 7.1 (unresolved peak, 

4 I-I), 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), 

5 2.25 (t, 4 H), 2.2 (t, 2 H), 1.4/1.3 (2m, 4 H). 

IR (ATR) cm'1: v: -S02: 1333-1158 

Step F: (3R)-3-[3-(Morpholin-4-yl)propyl]-l,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 

10 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 chromatography over silica gel using 

dichloromethane and ammonia-in-ethanol as eluants, the expected product is obtained in 

the form of an oil. 

15 *H NMR (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 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 spectrometry (ES7+-/FIA/HR): 

20 Empirical formula: C,« H24 N2 O 

[M+H]+calculated: 261.1961 

[M+H]+ measured: 261.1959 
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Prenaration 7': (35)-3-[(9rt5)-Octaliydropiperazino[2,l-c]morpholin-8-ylincthyl]-

l,2,3>4-tetrahydroisoquinoline triliydrochloride 

Step A: tert-ButyI (9aS)-4-oxo-octahydropiperazino[2,l-c]morpholine-8-carboxyl(ite 

The synthesis of this compound is known in the literature (J. Med. Chem. 2012, 55, 5887 

5 for the opposite enantiomer). 

Step B: (9aS)-Octahydropiperazino[2,l-c]morpholin-4-one hydrochloride 
A 4M solution of HCl in dioxane (60 mL, 240 mmol) is added to the compound te/7-butyl 

(9a5)-4-oxo-octahydropiperazino[2,l-c]morpholine-8-carboxylate (11.8 g, 46.0 mmol) 

cooled using an ice bath. The solution is then stirred at ambient temperature for 2 hours, 

10 and then at 50-60°C for 1.5 hours. The solution is then evaporated to dryness. The residue 

is co-evaporated with dioxane (3 x 20 mL) and then dried in vacuo to obtain the expected 

compound in the form of a solid. 

JH NMR (400 MHz, dmso-d6) 5 ppm: 2.80 - 2.94 (m, 2 H), 2.94 - 3.05 (m, 1 H), 3.23 -

3.37 (m, 2 H), 3.59 - 3.69 (m, 1 H), 3.83 - 3.93 (m, 1 H), 3.95 - 4.04 (m, 1 H), 4.02 - 4.13 

15 (m, 2 H), 4.45 - 4.55 (m, 1 H), 9.58 (br s, 2 H) 

Step C: tert-Butyl (3S)-3-[(9aS)-4-oxo-octahydropiperazino[2,l-c]morpholine-8-

carbonyl]-l,2,3y4-tetrahydroisoquinoline-2~carboxyl(ite 

EDC (3.90 g, 20.3 mmol) is added to a solution of the compound of Step B (3.02 g, 

15.7 mmol), (3S)-2-[(fe/Y-butoxy)carbonyl]-l ,2,3,4-tetrahydroisoquinoline-3-carboxylic 

20 acid (4.6 g, 16.6 mmol), triethylamine (8.0 mL, 57.4 mmol) and HOBt (2.72 g, 20.1 mmol) 

in dichloromethane (150 mL). The mixture is stirred at ambient temperature for 21 hours. 

IN aqueous HCl solution (105 mL) is added and the precipitate formed is filtered off using 

a Buchner funnel. The phases of the filtrate are separated. The aqueous phase is extracted 

with dichloromethane (2 x 10 mL). The combined organic phases are washed with 3N 

25 aqueous HCl solution (35 mL), then with aqueous 5 % potassium bicarbonate solution (2 x 

35 mL) and finally with brine (35 mL). The organic phase is dried over Na2SC>4, filtered 

and then concentrated under reduced pressure. The product is purified by chromatography 

over silica gel using ethyl acetate and heptane as eluants to obtain the expected compound 

in the form of a solid. 
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NMR (400 MHz, CDCI3) 5 ppm: 1.38 - 1.57 (m, 9 H), 2.39 - 2.89 (m, 2 H), 2.89 - 3.34 

(m, 3 H), 3.34 - 3.70 (m, 2 H), 3.90 - 4.06 (m, 1 I-I), 4.09 - 4.27 (m, 2 H), 4.30 - 5.00 (m, 

5 H), 5.20 - 5.37 (m, 1 H), 7.03 - 7.24 (m, 4 H) 

Step D: (3S)-3-[(9aS)-Octahydropiperazino[2,l-cJmorpholin-8-ylmethyl]-lf2,3,4-

5 tetrahydroisoquinoline trihydrochloride 

4M HCl solution in dioxane (45 mL, 180 mmol) is added to the compound of Step C 

(6.6 g, 46.0 mmol) cooled in an ice bath. The suspension is then stirred at ambient 

temperature for 24 hours and then it is evaporated to dryness. The residue is co-evaporated 

with MTBE and then dried in vacuo. The solid thereby obtained is suspended in 

10 tetrahydrofuran (160 mL), and then LiAIIT4 (3,0 g, 79.1 mmol) is added. The suspension is 

refluxed for 6.5 hours, and it is then cooled in an ice bath. Water (3 mL) is then added over 

a period of 7 minutes. After 0.5 hours, 2N aqueous sodium hydroxide solution (6 mL) is 

added. Water (6 mL) is again added 0.25 hours later. Finally, Celite (7 g) and Na2S04 

(25 g) are added 0.5 hours later. The suspension is filtered over Celite and rinsed with 

15 tetrahydrofuran (2 x 100 mL). The filtrate is concentrated to dryness. The oil thereby 

obtained is dissolved in MTBE (50 mL). The resulting solution is filtered and the filtrate 

concentrated. The residue is dissolved in methanol (60 mL), and then 4M HCl solution in 

dioxane (20 mL) is added. The solution is heated to 40°C and treated with activated 

charcoal (0.66 g), with stirring, for 1 hour. The suspension is filtered over Celite and rinsed 

20 with warm methanol. The filtrate is concentrated until the product starts to crystallise out. 

Crystallisation is allowed to continue for 16 hours at ambient temperature. The solid 

obtained is filtered off and rinsed with a mixture of 2-propanol / MTBE (4/6) (2 x 20 mL), 

and then with MTBE (2 x 20 mL). After drying, the expected compound is obtained. 

JH NMR (400 MHz, D20) 5 ppm: 2.28 - 2.44 (m, 1 H), 2.74 - 3.00 (m, 4 H), 3.08 - 3.27 

25 (m, 3 H), 3.27 - 3.42 (m, 2 H), 3.43 - 3.56 (m, 2 H), 3.56 - 3.69 (111, 2 H), 3.76 - 3.95 (m, 

2 H), 4.00 - 4.22 (m, 2 H), 4.35 - 4.50 (m, 2 H), 7.20 - 7.41 (m, 4 H) 
,3C NMR (100 MHz, D20) 5 ppm: 29.00, 44.58, 50.30, 51.08, 51.17, 52.75, 53.17, 58.08, 

61.60, 64.61,66.37, 127.14, 127.71, 128.00, 128.77, 129.55, 131.15 

MS (ESI): [M+I-If 288.16 
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Preparation 8': (35)-3-(l-Oxa-6-azaspiro[3.3]hept-6-ylmethyl)-l,2,3,4-teti*ahydro-

isoquinoline 

StevA: (3S)-3-(IodometIiyl)-2-[(4-methylphenyl)sulphonyl]-l,2,3,4-tetrahydro-

isoquinoline 

5 The compound of Step A of Preparation 6' (4.0 g; 8.48 mmol) in acetonitrile (10 mL) is 

placed in a 27-ml microwave tube and then sodium iodide (1.40 g; 9.33 mmol) is added. 

The reaction mixture is heated for 5 hours at 100°C using microwaves (200 W). It is then 

filtered and the solid is washed with dichloromethane. The filtrate is evaporated to dryness 

and then the residue is purified by chromatography over silica gel using heptane and ethyl 

10 acetate as eluants. The title compound is obtained in the form of an oil. 

*H NMR (400 MHz, dmso-d6) 5 ppm: 7.64 (d, 2 Ii), 7.28 (d, 2 H), 7.15-7 (m, 4 H), 4.5/4.3 

(2d, 2 H), 4.14 (m, 1 H), 3.22 (m, 2 H), 2.82 (m, 2 H), 2.31 (s, 3 H) 

IR (ATR) cm"1: 1897 v -Ar, 1333 + 1156 v -S02 

Step B: (3S)-2-[(4-MethyIphenyl)sulphonyl]-3-(l-oxa-6-azaspiro[3.3]hept-6-ylmethyl)-

15 1,2,3,4-tetraliydroisoquinoline 

The iodinated compound (2.5 g; 5.85 mmol) obtained in the preceding Step is dissolved in 

acetonitrile (50 mL). l-Oxa-6-azaspiro[3.3]heptane oxalate (1.21 g; 6.36 mmol) is added, 

followed by potassium carbonate (1.61 g; 11.7 mmol). The reaction mixture is heated for 

15 hours at reflux. The reaction mixture is filtered and washed with acetonitrile, and then is 

20 evaporated to dryness. 

The compound is purified by chromatography over silica gel using dichloromethane and 

ammonia-in-methanol as eluants. The title compound is obtained in the form of an oil. 

lH NMR (400 MHz, dmso-d6) 8 ppm: 7.68 (d, 2 I-I), 7.32 (d, 2 H), 7.14-7 (m, 4 H), 

4.53/4.2 (dd, 2 H), 4.34 (t, 2 H), 3.95 (m, 1 I-I), 3.5/3.4/2.98 (3m, 4 H), 2.7 (t, 2 H), 2.68-

25 2.58 (m, 2 H), 2.34 (s, 3 H), 2.31-2.24 (m, 2 H) 

IR (ATR) cm"1: 1333 + 1156 v -S02 
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Step C: (3S)-3-(l-Ox(i-6-(izaspiro[3.3]hept-6~yImethyl)-l,2,3,4-tetrahydroisoqiiinoline 

The tosylated compound of the above Step (1,3 g; 3.26 mmol) is dissolved in 10 mL of 

methanol. Powdered magnesium (633 mg; 26.08 mmol) is added in portions of 160 mg 

every 3 hours. The reaction mixture is stirred in an ultrasound bath 15 hours. It is then 

5 filtered over Celite, washed with copious amounts of methanol, and then evaporated to 

dryness. The compound is purified by chromatography over silica gel using 

dichloromethane and ammonia-in-methanol as eluants. The compound is obtained in the 

form of an oil. 

'H NMR (400 MHz, dmso-d6) 5 ppm: 7.01 (m, 4 H), 4.46 (t, 2 H), 3.85 (s, 2 H), 3.51/3.05 

10 (dd, 2 H), 2.73 (t, 2 H), 2.61/2.4 (m, 4 H), 2.4 (m, 1 H), 2.4 (m, 1 H) 

IR (ATR) cm"1: 3325 v >NH 

Preparation 9': (35)-3-[(9fl./?)-Octahydropiperaziiio[2,l-c]morpholin-8-ylmethyl]-

1,2,3,4-tetrahydroisoquinoline trihydrochloride 

Step A: tert-Butyl (9aR)-4-oxo-octahydropiperazino[2,l-c]morpholine-8-carboxylate 

15 Synthesis of this compound is described in the literature (J. Med. Chem. 2012, 55, 5887). 

Step B: (9aR)-Octaliydropiperazino[2,l-c]morpholin~4-oiie hydrochloride 

A 4M solution of HCl in dioxane (39 mL, 154 mmol) is added to the compound of Step A 

(11.3 g, 44.1 mmol). The solution is then stirred at ambient temperature for 5 hours, and 

then a 4M solution of HCl in dioxane (12 mL, 48 mmol) is added again. The mixture is 

20 stirred for 16 hours. The solution is then evaporated to dryness to yield the expected 

product in the form of a solid. 

*H NMR (400 MHz, dmso-d6) 5 ppm: 2.79 - 2.93 (m, 2 H), 3.02 (td, J= 13.1, 2.7 Hz, 

1 H), 3.22 - 3.34 (m, 2 H), 3.59 - 3.67 (m, 1 H), 3.86 - 3.96 (m, 1 H), 3.96 - 4.01 (m, 1 H), 

4.05 (AB q, J = 13.3 Hz, 2 H), 4.48 (dd,./= 14.1, 2.5 Hz, 1 H), 9.71 (br. s, 1 H), 9.91 (br. 

25 s, 1 H) 
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Stev C: tert-Butyl (3S)-3-[(9aR)-4-oxo-octahydropiperazino[2,l-c]nwiplioIine-8~ 

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

EDC (5.17 g, 27.0 mmol) is added to a solution of the compound of the above Step (4.0 g, 

20.7 mmol), (35)-2-[(fe/,/-butoxy)carbonyl]-l,2,3,4-tetrahydroisoquinoline-3-carboxylic 

5 acid (6.04 g, 21.8 mmol), triethylamine (11.6 mL, 83.1 mmol) and HOBt (3.65 g, 

27.0 mmol) in dichloromethane (100 mL). The mixture is stirred at ambient temperature 

for 16 hours. IN aqueous HCl solution (70 mL) is added and the precipitate formed is 

filtered off using a Buchner funnel. The phases of the filtrate are separated. The organic 

phase is washed with saturated aqueous potassium carbonate solution and is then 

10 concentrated under reduced pressure. The residue is pre-absorbed onto silica gel and is 

purified by chromatography over silica gel using ethyl acetate and heptane as eluants to 

yield the expected compound in the form of a solid. 

XH NMR (400 MHz, dmso-d6) 5 ppm: 1.25 - 1.58 (m, 9 H), 2.50 - 2.76 (m, 2 H), 2.76 -

3.25 (m, 3 H), 3.37 - 3.76 (m, 2 H), 3.92 - 4.50 (m, 5 H), 4.06 (s, 2 H), 4.66 (d, J= 15.6 

15 Hz, 1 H), 4.76 - 5.28 (m, 1 H), 7.05 - 7.31 (m, 4 H) 

Step D: (3S)-3-[(9aR)-Octahydropiperazino[2,l-c]moiphoUn-8-ylmethyl]-l,2,3,4-

tetrahydroisoquinoline trUiy droch foride 

A 4M solution of HCl in dioxane (24.0 mL, 96.2 mmol) is added to a solution of the 

compound of Step C (8.00 g, 12.25 mmol) in dichloromethane (25 mL). The mixture is 

20 stirred at ambient temperature for 16 hours and is then concentrated to dryness. The crude 

product obtained is added to a suspension of LiAIH4 (1.97 g, 51.91 mmol) in 

tetrahydrofuran (140 mL). The mixture is refluxed until the reaction (monitored by LC-

MS) is complete and it is then cooled to 0°C. Water (2.5 mL) is added dropwise. After 

stilting for 10 minutes, aqueous 2M sodium hydroxide solution (5 mL) is added dropwise. 

25 Water (5 mL) is again added after stilling for 10 minutes. There are finally added Celite 

(4 g) and Na2SC>4 (12 g) after stirring for an additional 10 minutes. The suspension is 

filtered over Celite and the filtrate is concentrated to dryness. The crude residue thereby 

obtained is dissolved in methanol (80 mL), and then a 4M solution of HCl in dioxane 

(16.75 mL, 67.0 mmol) is added. The mixture is stirred at ambient temperature for 3 hours, 

30 and then concentrated to dryness. The residue is dissolved in a minimum of warm 
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methanol (70 mL), and then MTBE (3-5 mL) is added. The solution is cooled at 0°C for 

1 hour in an ice-cold water bath, and the product precipitates out. A little MTBE (2-3 mL) 

is again added and the mixture is allowed to stand for a further 1 hour at 0°C. The solid 

obtained is filtered over a Buchner funnel and dried in vacuo to yield the expected 

5 compound in the form of a solid. 

'H NMR (400 MHz, CD3OD) 5 ppm: 2.65 (t, J= 11.1 Hz, 1 I-I), 2.74 - 2.97 (m, 4 I-I), 3.10 

(d, J= 12.5 Hz, 1 H), 3.19 (dd, ./= 17.6, 4.8 Hz, 1 H), 3.25 - 3.55 (m, 5 H), 3.59 - 3.74 (m, 

2 H), 3.82 - 4.15 (m, 4 H), 4.45 (AB q, J= 15.9 Hz, 2 H), 7.21 - 7.35 (m, 4 H). 
I3C NMR (100 MHz, CD3OD) 8 ppm: 30.21, 45.67, 50.22, 51.99, 52.90, 53.58, 53.71, 

10 59.25, 62.58, 65.30, 67.07,127.76, 128.40, 129.08,129.36,130.16, 131.95 

MS (ESI): [M+H]+288.2 

Preparation 1": 7V-[4-[fer/-Butyl(dimethyl)siIyl]oxyphenyl]-l-methyl-pyrazol-4-

amine 

Step A: 4-{ftert-Butyl(dimethyl)silyl]oxy}aniline 
15 The title compound is obtained starting from 4-aminophenol in THF in the presence of 

imidazole and /e/7-butyl(dimethyl)silyl chloride in accordance with the protocol described 

in the literature (S. ICnaggs et al, Organic & Biomolecular Chemistry, 3(21), 4002-4010; 

2005). 

NMR: 5 (400 MHz; dmso-d6; 300IC): 6.45-6.55 (dd, 4H, aromatic Hs); 4.60 (m, 2H, 

20 NH2-Ph); 0.90 (s, 9H, Si (CH2)2CH(CH3)2); 0.10 (s, 6H, Si (CH2)2CH(CH3)2) 

IR: v: -NH2+: 3300-3400 cm"1 

Step B: N-f4-ltert-B utyl(dimethyl)silyl]oxyphenyl]-l-methyl-pyrazol-4-amine 

To a solution of 30.8 g (0.137 mol) of the compound of Step A in 525 mL of anhydrous 

toluene there are successively added 29.8 g of sodium /e/V-butylate (0.310 mol), 4.55 g of 

25 Pd2(dba)3 (also referred to as tris(dibenzylideneacetone)dipalladium(0)) (4.96 mmol), 

4.81 g of 2-di-/e7Y-butylphosphino-2',4,,6'-tri-isopropyl-l,r-biphenyl (9.91 mmol) and 

12.8 mL of 4-bromo-1 -methyl-1 //-pyrazole (0.124 mol). The batch is degassed under 
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argon for 30 minutes and then refluxed for 3 hours. It is allowed to cool. The reaction 

mixture is concentrated to dryness and then taken up in dichloromethane, filtered over 

Celite and then concentrated to dryness again. The residue is then purified by 

chi'omatography over silica gel using dichloromethane and ethyl acetate as eluants to 

5 provide the expected product in the form of a solid. 

'H NMR: 6 (400 MHz; dmso-d6; 300K): 7.55 (s, IH, pyrazole); 7.23 (s, IH, pyrazole); 

7.18 (broad s, IH, NH2-Ph);6.64 (m, 4H, aromatic Hs); 3.77 (s, 3H, CH3-pyrazole); 0.90 

(s, 9H, Si (CH2)2CH(CH3)2); 0.12 (s, 6H, Si (CH2)2CH(CH3)2) 

IR: v -NH+: 3275 cm"1; v Ar and C=N: 1577 and 1502 cm"1; v -Si-C-: 1236 cm"1; v -Si-O-

10 : 898 cm"1; v-Si-C-: 828, 774 cm"1 

Preparation 2": 4-{[fe//,-ButyI(dimethyl)silyl]oxy}-Ar-phenyIaniline 

To a solution of 12 g of 4-anilinophenol (64.7 mmol) in 200 mL of acetonitrile there are 

added, at ambient temperature, 6.7 g of imidazole (97.05 mmol) and 11.7 g of teri-

butyl(dimethyl)silyl chloride (77.64 mmol). The batch is stirred at 70°C for 4 hours. The 

15 reaction mixture is then poured into water and extracted with ether. The organic phase is 

then dried over MgSO^, then filtered and evaporated to dryness. The crude product thereby 

obtained is then purified by chi'omatography over silica gel using petroleum ether and 

dichloromethane as eluants. The title product is obtained in the form of a powder. 

*H NMR: 8 (400 MHz; dmso-d6; 300K): 7.84 (s, 1HNH); 7.17 (t, 2H aniline); 6.98 (d, 2H 

20 phenoxy); 6.94 (d, 2H aniline); 6.76 (d, 2H phenoxy); 6.72(t, IH aniline); 0.95 (s, 9H tert-

butyl); 0.15 (s, 6H dimethyl) 

IR: v: >NH: 3403 cm"1; v:>Ar: 1597 cm"1 

Preparation 3": tert-Butyl 5-[(4-{[fe/Y-butyl(dimethyl)siIyI]oxy}phenyl)amino]-

l//-indoIe-l-carboxylate 

25 The procedure is in accordance with the process of Preparation 1", replacing the 4-bromo-

1 -methyl-1 //-pyrazole used in Step B by fe/Y-butyl 5-bromo-1//-indole-1-carboxylate. 



*H NMR: 5 (400 MHz; dmso-d6; 300IC): 7.85 (d, IH); 7.78 (s, IH); 7.55 (d, IH); 7.15 (d, 

IH); 6.95 (m, 3H); 6.75 (d, 2H); 6.58 (d, IH); 1.65 (s, 9H); 1.00 (s, 9H); 0.2 (s, 6H) 

Preparation 4": 7V-(4-{[fer/-Butyl(dimethyl)silyI]oxy}phenyl)-l-methyl-1/J-indol-
5-amine 

The procedure is in accordance with the process of Preparation 1", replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by 5-bromo-1 -methyl-1 //-indole. 

Preparation 5": Ar-(4-{[/e#/-Butyl(dimethyl)siIyl]oxy}phenyl)-l-methyl-l//-

indazol-5-amine 

The procedure is in accordance with the process of Preparation 1", replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by 5-bromo-1-methyl-l//-indazole. 

Preparation 6": /V-(4-{(fe/*f-Butyl(dimethyl)silyl]oxy}phenyl)-3-fluoro-4-

methylaniline 

The procedure is in accordance with the process of Preparation 1replacing the 4-bromo-

1-methyl-l//-pyrazole used in Step B by 4-bromo-2-fluoro-l-methylbenzene. 

Preparation 7": iV-(4-{[te/7-ButyI(dimethyl)silyl]oxy}phenyl)-3-fluoroanilme 

The procedure is in accordance with the process of Preparation 1", replacing the 4-bromo-

1 -methyl-1 //-pyrazole used in Step B by l-bromo-3-fluorobenzene. 

Preparation 8": 4-Benzyloxy-iV-phenyl-aniline 

To a solution of 4-hydroxy-vV-phenyl-aniline (30 g; 162 mmol) in acetonitrile (400 mL) 

there are added 58 g of CS2CO3 (178 mmol) and stirring is carried out for 15 minutes at 

ambient temperature. Benzyl bromide (22.5 mL; 178 mmol) is then added dropwise and 

then the reaction mixture is refluxed for 4 hours. After filtering and rinsing with 

acetonitrile, the filtrate is concentrated and purified by chromatography over silica gel 

using petroleum ether and ethyl acetate as eluants. The title product is then obtained in the 

form of a colourless solid. 
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'H NMR: 5 (400 MHz; dmso-d6; 300K): 7.80 (m, IH, NH); 7.45 (m, 2H, aryl); 7.40 (m, 

2H, aryl); 7.30 (m, IH, aryl); 7.15 (s, 2H, aryl); 7.05 (d, 2H, aryl); 6.9-7.0 (m, 4H, aryl); 

6.70 (t, IH, aryl); 5.05 (s, 2H, benzyl). 

IR: v: >NH: 3408 cm"1 

Preparation 9": Ar-(4-{[/e/7-ButyI(dimethyl)silyl]oxy}pheny])pyridin-4-amine 

The procedure is in accordance with the process of Preparation 1replacing the 4-bromo-

1 -methyl-1//-pyrazole used in Step B by 4-bromopyridine. 

IR: v -NH-: 3200 and 2500 cm"1; v:-Si-0-: 902 cm"1; v:-Si-C-: 820 cm"1 

Preparation 10": N-(4-{[/<?/7-Butyl(dimethyl)siIyl]oxy}phenyl)~4-fluoroaniline 

The procedure is in accordance with the process of Preparation 1", replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by l-bromo-4-fluorobenzene. 

Preparation 11": 7V-(4-{[te/7-Butyl(dimethyl)silyl]oxy}phenyl)-l-methyl-l//-

pyrrolo [2,3-6] py ridin-5-amine 

The procedure is in accordance with the process of Preparation 1", replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by 5-bromo-1-methyl-l/7-pyrrolo[2,3-6]pyridine 

(obtained in accordance with a protocol from the literature: Heterocycles, 60(4), 865, 

2003). 

IR: v:-NH-: 3278 cm"1; v: aromatic -C=C- moieties: 1605 cm"1 

Preparation 12": N~(4- {[fe/7-Butyl(dimethyl)silyl] oxy}phenyl)-2-methoxy-

pyrimidin-5-amine 

The procedure is in accordance with the process of Preparation 1replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by 5-bromo-2-methoxypyrimidine. 
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Preparation 13": 7V-(4-{[fc//-Butyl(dimethyl)silyl]oxy}phenyl)-l-methyl-2,3-

dihydro-l//-pyrrolo[2,3-/>]pyridin-5-amine 

The procedure is in accordance with the process of Preparation 1", replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by 5-bromo-l-methyl-2,3-dihydro-l//-pyrrolo-

[2,3-fr]pyridine. 

Preparation 14": Ar-(4-{[fc/7-Butyl(dimethyl)silyl]oxy}phenyl)-l-methyl-li7-

benzimidazoI-5-amine 

The procedure is in accordance with the process of Preparation 1replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by 5-bromo-1-methyl-l//-benzimidazole. 

Preparation 15": A^-(4-{[/er/-Butyl(dimetliyl)silyl]oxy}phenyl)-iV2,/V2-dimethyl-

pyridine-2,4-diamine 

The procedure is in accordance with the process of Preparation 1replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by 4-bromo-N, iV-dimethylpyridin-2-amine. 

Preparation 16": iV-(4-{[fe/7-Butyl(dimethyI)silyl]oxy}phenyl)pyrazolo[l,5-fl]-

pyrimidin-6-ainine 

The procedure is in accordance with the process of Preparation 1", replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by 6-bromopyrazolo[l,5-a]pyrimidine. 

IR: v -NH-: 3272 cm"1; v -C=N-: 1634 cm"1; v -C=C-: 1616 cm"1 

Preparation 17": 7V-[4-[te/T'-Butyl(dirriethyl)siIyl]oxyphenyl]-l-methyl-pyrazolo-

[3,4-6]pyridin-5-amine 

The procedure is in accordance with the process of Preparation 1", replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by 5-bromo-l-methyl-pyrazolo[3,4-/j]pyridine 

(obtained in accordance with a protocol from the literature: WO 2006/052568 starting from 

2-methyl-pyrazol-3-amine and 2-bromopropanedial). 



Preparation 18": 4-({4-[(/e/7-ButyIdimethylsiIyl)oxy]phenyl}amino)-l,5-dimethyl-

l//-pyrrole-2-carbonitrile 

Step A: 4-Bromo-l, 5-dimethyl-lH-pyrrole-2-carbon it rile 

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 batch is stirred at ambient temperature for 

24 hours. The reaction mixture 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 

dichloromethane (300 mL) and the organic phase is washed with brine, dried over Na2SC>4, 

filtered and concentrated in vacuo to yield 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 H) 

Step B: 4-({4-[(tert-Butyldimethy1siIyl)oxy]plienyl}amino)-l>5-dimethyl-lH-pyrrole-2-

carbonitrile 

A solution of the compound of the above Step (1.5 g, 7.53 mmol), 4-[(terl-

butyldimethylsilyl)oxy]aniline (2.02 g, 9.04 mmol), sodium fc/7-butylate (1.45 g, 

15.06 mmol) and 2-di-/1e/7-butylphosphino-2',4',6'~triisopropylbiphenyl (0.13 g, 

0.30 mmol) in toluene (20 mL) is purged with nitrogen. Tris(dibenzylideneacetone)-

dipalladium(O) (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 combined organic phases are 

washed with brine and then concentrated. The crude product is absorbed onto silica gel and 

purified by chromatography over silica gel using ethyl acetate and heptane as eluants. The 

product thereby obtained is dissolved in heptane in the warm state 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 yield the expected compound in the form of 

a solid. 
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*H 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,J= 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 

5 MS (ESI+): [M+H]+ measured: 342.3 

Preparation 19": 4-[(4-{[fe/7-Butyl(dimethyl)silyl]oxy}phenyl)amino]-l-methyl-l.flr-

pyrrole-2-carbonitriIe 

Step A: l-Methyl-lH-pyrrole-2-carbonitrile 

M iV-Dimethylformamide (3 mL) and l,4-diazabicyclo[2.2.2]octane (0.49 g, 4.3 mmol) are 

10 added to a solution of pyrrole-2-carbonitrile (4 g, 43.4 mmol) in dimethyl carbonate 

(56 mL). The solution is stirred at 90°C for 15 hours, and is then heated at 110°C for 

8 hours. The mixture is cooled to ambient temperature, and then ethyl acetate (80 mL) is 

added. The phases are separated and the organic phase is washed with water (2 x 80 mL) 

and IN aqueous HCl solution (1 x 80 mL). The combined aqueous phases are extracted 

15 again with ethyl acetate (1 x 80 mL). The combined organic phases are washed with brine 

(1 x 80 mL), dried over MgSC>4, filtered and concentrated in vacuo to obtain the expected 

product in the form of a liquid. 

NMR (400 MHz, CDC13) 8 ppm: 3.78 (m, 2 H), 6.12-6.18 (m, 1 H), 6.74 - 6.82 (m, 

IH) 

20 Step B: 4-Bromo-l-methyl-lH-pyrrole-2-carbonitrile 

Af-Bromosuccinimide (6.2 g, 34.9 mmol) is added to a solution of 1 -methyl-l//-pyrrole-2-

carbonitrile (3.7 g, 34.9 mmol) in AT,jV-dimethylformamide (150 mL). The solution is 

stirred for 15 hours at ambient temperature. Another amount of 7V-bromosuccinimide 

(2.0 g, 11 mmol) is added and the mixture is stirred for 3 hours. Silica (7 g) is then added 

25 and the suspension is then evaporated to dryness. The material pre-absorbed onto the silica 

is placed on a silica gel column and the product is purified by chromatography over silica 

gel using ethyl acetate and heptane as eluants to obtain the expected product in the form of 

a solid. 
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JH NMR (400 MHz, CDC13) 8 ppm: 3.77 (s, 3 H), 6.75 (d, J - 1.7 Hz, 1 H), 6.80 (d, J = 

1.7 Hz, 1 H) 

Step Qi 4-[(tert-Butyldimethylsilyl)oxy)plienyl}amino)-l-methyl-lH-pyrrole-2-

carbonitrile 

5 Nitrogen is bubbled through a solution of 4-bromo-l-methyl-17/-pyrrole-2-carbonitrile 

(2.82 g, 15.2 mmol) and 4-[(/e/7-butyldimethylsilyl)oxy]aniline (4.08 g, 18.3 mmol) in 

toluene (55 mL) for 5 minutes. Sodium te/t-butylate (2.92 g, 30.4 mmol), 

tris(dibenzylideneacetone)dipalladium(0) (556 mg, 0.6 mmol) and 2-di-tert-

butylphosphino-2',4',6'-triisopropylbiphenyl (255 mg, 0.6 mmol) are then added to the 

10 reaction mixture. The mixture is stirred for 1 hour at 80°C under nitrogen. The suspension 

is then cooled to ambient temperature and filtered over Celite. The Celite cake is then 

rinsed with ethyl acetate. The filtrate is washed with water and then with brine. The 

organic phase is dried over MgSC>4, filtered and concentrated in vacuo. The product is 

purified twice by chromatography over silica gel using ethyl acetate and heptane as 

15 eluants, and then by trituration in heptane to obtain the expected product in the form of a 

solid. 

NMR (400 MHz, CDCI3) 8 ppm: 0.16 (s, 6 H), 0.97 (s, 9 H), 3.73 (s, 3 H), 6.57 (d, J= 

1.9 Hz, 1 H), 6.64 - 6.66 (m, 1 H), 6.70 (s, 4 H); NMR 
I3C NMR (100 MHz, CDC13) 8 ppm: -4.48, 18.17, 25.72, 35.46, 103.01, 113.56, 113.69, 

20 115.92, 119.55, 120.67, 129.04, 139.94, 148.85 

MS (ESI+): [M+H]+ 328.25 

Preparation 20": 7V-f4-ffej7-ButvUdimethv])silvlloxv-3-flnoro-phenvIl-l-methyI-l.Hr-

pyrazoI-4-amine 

The procedure is in accordance with the protocol of Preparation 1", replacing the 4-

25 aminophenol used in Step A by 2-fluoro-4-aminophenol. 

'H NMR (400 MHz, dmso-d6) 8 ppm: 7.59 (bs, 1 H), 7.39 (m, 1 H), 7.24 (d, 1 H), 6.74 

(dd, 1 H), 6.52 (dd, 1 H), 6.42 (ddd, 1 H), 3.76 (s, 3 H), 0.92 (s, 9 H), 0.1 (d, 6 H) 
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Preparation 21": 2-({4-[(to7-Butyldimethylsilyl)oxy]phenyl}amino)pyridine-4-

carbonitrile 

A solution composed of 2-bromo-4-pyridinecarbonitrile (5.00 g, 36.1 mmol), 4-[{iert-

butyldimethylsilyl)oxy]aniline (8.06 g, 36.1 mmol), sodium te/7-butylate (4.50 g, 

5 46.9 mmol) and 2-di-fc/7-butylphosphino-2',4',6'-triisopropylbiphenyl (0.458 g, 

1.08 mmol) in toluene (50 mL) is purged with nitrogen. Tris(dibenzylideneacetone)-

dipalladium(O) (0.99 g, 1.08 mmol) is then added to the reaction mixture, and then the 

batch is heated at 50°C for 1.5 hours. The mixture is then allowed to cool to ambient 

temperature. Water is added and the reaction mixture is extracted with ethyl acetate (3 x 

10 20 mL). The combined organic phases are washed with brine, and then concentrated under 

reduced pressure. The crude product is absorbed onto silica gel and purified by 

chromatography over silica gel using ethyl acetate and heptane as eluants. The product 

obtained is dissolved in the warm state in heptane and precipitates, with stirring, at ambient 

temperature, and then at 0°C. After filtration, the expected compound is obtained in the 

15 form of a solid. 

'H NMR (400 MHz, CDC13) 5 ppm: 0.22 (s, 6 H), 1.00 (s, 9 H), 6.61 (br. s, 1 H), 6.81 -

6.84 (m, 2 H), 6.84 - 6.89 (m, 2 H), 7.12-7.17 (m, 2 H), 8.26 (dd, ./= 5.1, 0.9 Hz, 1 H) 
13C NMR (100 MHz, CDC13) 8 ppm: -4.29, 18.31,25.78, 109.11, 114.73, 117.23, 121.17, 

121.74, 124.93, 132.12,149.79, 153.45, 158.00 

20 MS (ESI+): [M+I-I]+ 326.19 

Preparation 22": Af-[4-lfe/7-Butvl(dimethvl)silvl|oxvnIienvll-l-tetrahvdrofuran-3-yl-

pyrazol-4-amine 

4-[/erf-Butyl(dimethyl)silyl]oxyaniline (0.92 g, 3.48 mmol) and 4-iodo-l-tetrahydrofuran-

3-yl-pyrazole (0.78 g, 3.48 mmol) dissolved in anhydrous tetrahydrofuran (20 mL) are 

25 stirred for one hour at ambient temperature in the presence of sodium /e/7-butylate 

(1.7 mL, 2M solution in THF) and chloro(2-di-/e/7-butylphosphino-2',4',6'-triisopropyl-

l,r-biphenyl)[2-(2-aminoethyl)phenyl]palladium(II) (84 mg, 0.122 mmol). The reaction 

mixture is filtered over Celite and then evaporated to dryness. The residue is crystallised 

from a mixture of heptane/ethyl acetate, filtered and washed with heptane and then purified 
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by chi'omatography over silica gel using dichloromethane and methanol as eluants to yield 

the expected product. 

'H NMR (500 MHz, dmso-d6, 300 It) 5 ppm: 7.62 (d, IH, pyrazole-H5), 7.29 (d, IH, 

pyrazole-H3), 7.26 (s, IH, NH), 6.68 (d, 2H, Ar-H), 6.64 (d, 2H, Ar-H), 4.93 (m, IH, THF-

5 3'H), 3.95 (m, IH, THF-5'H), 3.94 (m, IH, THF-2'H), 3.87 (m, IH, THF-2'H), 3.80 (m, 

IH, THF-5'H), 2.33 (m, IH, THF-4'H), 2.27 (m, IH, THF-4'H), 0.93 (s, 9H, lBu), 0.12 (s, 

6H, Me) 

IR: v C-H: 2857 cm'1; v aromatic: 1505 cm'1; v Si-C: 1249 cm"1 

Preparation 23": 6-({4-[(fe/7-ButyklimethylsilyI)oxy]phenyI}amino)pyridine-2-

10 carbonitrilc 

4-Aminophenol (3.3 g, 30.2 mmol) is added to a solution of 6-cliloropyridine-2-

carbonitrile (3.5 g, 25.3 mmol) in 1-methyl-2-pyrrolidinone (70 mL). The reaction mixture 

is heated at 140-150°C for 16 hours in a sealed flask. The batch is then cooled to ambient 

temperature. Imidazole (3.4 g, 49.9 mmol) and /e;7-butyl(dimethyl)silyl chloride (7.6 g, 

15 50.4 mmol) are subsequently added and the mixture is stirred for 16 hours at ambient 

temperature. The mixture is diluted with water (140 mL) and the product is extracted with 

AcOEt (4 x 50 mL). The organic phases are combined and washed with water (3 x 50 mL), 

and then brine (1 x 50 mL). The organic phase is then dried over MgS04, filtered and 

concentrated in vacuo. The crude product is purified by chromatography over silica gel 

20 using ethyl acetate and heptane as eluants to obtain the title product. 

'H NMR (400 MHz, CDC13) 8 ppm: 0.20 (s, 6 H), 0.99 (s, 9 H), 6.74 (dd, J- 7.6, 4.9 Hz, 

1 H), 6.81 - 6.88 (m, 3 H), 7.36 - 7.42 (m, 2 H), 7.74 (dd, J= 7.6, 1.9 Hz, 1 H), 8.34 (dd, J 

= 4.9, 1.9 Hz, 1 H) 
13C NMR (100 MHz, CDC13) 8 ppm: -4.38, 18.21, 25.73, 92.58, 113.50, 116.53, 120.30, 

25 123.20, 131.97,141.67, 152.42, 152.45, 156.51 

MS (ESI): [M+H]+326.24 
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Preparation 24": 4-({4-[(/e/7-ButyIdiinethylsilyl)oxy]phenyl}ainino)pyrimidine-2-

carbonitrile 

Step A: N-{4-[(tert-Butyldimethylsilyl)oxy]plienyl}-2-chloropyrimuiin-4-(imine 

4-Aminophenol (8.8 g, 80.6 mmol) and triethylamine (18.6 mL, 133.4 mmol) are added to 

5 a solution of 2,4-diehloropyrimidine (10.0 g, 67.1 mmol) in ethanol (150 mL).The reaction 

mixture is heated at 150°C for 14 hours in a sealed flask. The batch is then cooled to 

ambient temperature and the solvent is evaporated off in vacuo. Dichloromethane 

(200 mL) is added to the residue, and then imidazole (9.1 g, 133.7 mmol) and tert-

butyl(dimethyl)silyl chloride (12.1 g, 80.3 mmol) are added. The mixture is stirred for 15 

10 hours at ambient temperature. The reaction mixture is diluted with water (200 mL). The 

phases are separated and the organic phase is washed with brine (1 x 100 mL). It is then 

dried over MgSC»4, filtered and concentrated in vacuo. The residue is purified by 

chi'omatography over silica gel using ethyl acetate and heptane as eluants to obtain a solid. 

The latter is triturated in heptane, filtered off and rinsed with heptane to yield the expected 

15 compound in the form of a solid. 

'H NMR (400 MHz, dmso-d6) 5 ppm: 0.22 (s, 6 H), 0.99 (s, 9 H), 6.42 (d, J= 5.9 Hz, 

1 Ii), 6.81 (br. s, 1 H), 6.85 - 6.90 (m, 1 H), 7.13 (d, J~ 8.7 Hz, 2 H), 8.07 (d, J= 5.9 Hz, 

2 H) 

Step B: 4-({4-[(tert-Butyldimetliylsilyl)oxy]phenyl}amino)pyrimidine-2-carbonitrile 

20 Anhydrous N,//-dimethylformamide (10 mL) is placed under nitrogen in a flask and then 

the compound of Step A (670 mg, 2.0 mmol) is added. Zinc cyanide (468 mg, 4.0 mmol) 

and tetrakis(triphenylphosphine)palladium(0) (404 mg, 0.3 mmol) are subsequently added. 

Nitrogen is bubbled through the solution for 5 minutes and then the reaction mixture is 

stirred at 120°C for 2 hours under a nitrogen atmosphere. The reaction, monitored by LC-

25 MS, is complete. The mixture is cooled to ambient temperature, and then water (15 mL) is 

added thereto. The product is extracted with AcOEt (3 x 25 mL). The organic phases are 

combined and washed with water (4 x 25 mL), and then with brine (1 x 25 mL). The 

organic phase is dried over MgSC>4, filtered and concentrated in vacuo. The residue is 
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purified by chromatography over silica gel using ethyl acetate and heptane as eluants to 

obtain the expected compound in the form of a solid. 

!H NMR (400 MHz, CDCI3) 8 ppm: 0.22 (s, 6 H), 0.99 (s, 9 H), 6.63 (d, J= 6.1 Hz, 1 H), 

6.86 - 6.92 (m, 2 H), 7.03 (br. s, 1 H), 7.17 (d, J= 8.5 Hz, 2 H), 8.22 (d, J= 6.1 Hz, 1 H) 

5 ,3C NMR (100 MHz, CDC13) 8 ppm: -4.51, 18.10,25.55, 106.32, 115.92, 121.00, 125.22, 

129.73, 144.55, 154.16, 156.07,161.56 

Preparation 25": Af-(4-[(fe/,/-ButvldimethvlsiIvr>oxv|phenvO-l-trideuteriomethyl-l//-

pyrazol-4-amine 

Step A: 4-Bwmo-l-trideuteriomethyl-lH-pyrazoIe 

10 4-Bromo-l//-pyrazole (9.05 g, 61.6 mmol) is added in portions to a suspension of NaH 

(60 % in oil) (2.83 g, 70.8 mmol) in tetrahydrofuran (90 mL) cooled in an ice bath. After 

having taken away the ice bath, the solution is stirred at ambient temperature for 0.5 hours. 

It is again cooled in an ice bath and iodomethane-a^ (5.0 mL, 80.3 mmol) is added. The 

solution is stirred at ambient temperature for 19 hours. The suspension is then 

15 concentrated. The evaporation residue is triturated with MTBE (90 mL) and filtered. The 

filtrate is concentrated in vacuo to obtain the expected compound in the form of an oil. 

'H NMR (400 MHz, CDC13) 8 ppm: 7.37 (s, 1 H), 7.43 (s, 1 H) 

Step B: N-{4-[(tert-ButyldimethyMlyl)oxy]phenyl}-l-tndeuteriomethyl-lH-pyrazol-4-

amine 

20 4-Bromo-1 -trideuteriomethyl- 1/7-pyrazole (9.6 g, 58.5 mmol), 4-[(/e/7-butyIdimethyl-

silyl)oxy]aniline (14.4 g, 64.6 mmol) and toluene (150 mL) are added to a 500-ml three-

necked flask. The solution is degassed with nitrogen for 15 minutes, and then sodium tert-

butylate (11.4 g, 0.12 mol), 2-di-fe/-f-butylphosphino-2',4',6'-triisopropylbiphenyl (0.77 g, 

1.81 mmol) and tris(dibenzylideneacetone)dipalladium(0) (1.64 g, 1.79 mmol) are 

25 successively added. The suspension is heated at 85°C for 1.5 hours. The reaction mixture is 

then cooled to ambient temperature and water (270 111L) is added. The mixture is stirred for 

30 minutes. Celite (30 g) is then added and the suspension is filtered on a bed of Celite. 



-61 -

The phases of the filtrate are separated and the aqueous phase is extracted with ethyl 

acetate (3 x 200 mL). The combined organic phases are dried over Na2SC>4 and filtered. 

Silica (36 g) is added to the filtrate and the batch is evaporated to dryness. The product is 

purified by chromatography over silica gel using ethyl acetate and heptane as eluants. The 

5 product obtained is recrystallised from heptane (80 mL) to obtain the expected compound. 

lH NMR (400 MHz, CDCI3) § ppm: 0.16 (s, 6 H), 0.97 (s, 9 H), 4.92 (s, 1 H), 6.61 - 6.73 

(m, 4 H), 7.25 (s, 1 H), 7.36 (s, 1 H) 
13C NMR (100 MHz, CDCI3) § ppm: -4.37, 18.28, 25.86, 38.67 (sept., 'JC-D = 21.0 Hz), 

115.12,120.73,123.76,126.52, 134.74, 141.07, 148.43 

10 MS (ESI): [M+H]+307.08 

Preparation 26": Af-14-ffe/7-ButvKdimethvI)silvlloxvnhenvlM-(oxetan-3-yl)-l//-

pyrazol-4-amine 

Step A: 4-Bromo-l-(oxetan-3-yl)-lH-pyrazole 

4-Bromo-1 //-pyrazole (1.53 g, 10.7 mmol) is dissolved in anhydrous dimethylformamide 

15 (15 mL). 3-Bromooxetane (2.0 g, 14.6 mmol) and caesium carbonate (4.7 g, 14 mmol) are 

successively added thereto. The reaction mixture is heated for 8 hours at 130°C in a sealed 

flask. At the end of the reaction, the solvent is evaporated off in vacuo and the residue is 

purified by chromatography over silica gel using dichloromethane containing diethylamine 

and methanol as eluants to yield the expected compound. 

20 Step B: N-[4-[tert-Butyl(dimethyl)sUyI]oxyplienyl]-l-(oxetan-3-yl)-lH-pyrazol-4-amine 

4-[fer/-ButyI(dimethyl)silyl]oxyaniline (1.5 g, 7.2 mmol) and 4-bromo-l-(oxetan-3-yl)-

pyrazole (1.6 g, 7.2 mmol) dissolved in anhydrous tetrahydrofuran (25 mL) are stirred for 

3 hours at ambient temperature in the presence of sodium /er/-butylate (3.7 mL, 2M 

solution in THF) and chloro(2-di-fe/7-butylphosphino-2',4',6'-triisopropyl-l,r-biphenyl)[2-

25 (2-aminoethyl)phenyl]palladium(II) (101 mg, 0.145 mmol). The reaction mixture is filtered 

over Celite and then evaporated to dryness. The residue is purified by chromatography 

over silica gel using dichloromethane containing diethylamine and ethyl acetate as eluants 

to yield the expected product. 
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JH NMR (500 MHz, dmso-d6, 300 K) 8 ppm: 7.76 (s, IH, pyrazole-5'H), 7.40 (s, IH, 

pyrazole-3'H), 7.34 (br s, IH, NH), 6.70 (d, 2H, Ar-H), 6.65 (d, 2H, Ar-H), 5.49 (m, IH, 

oxetane), 4.89 (d, 4H, oxetane), 0.93 (s, 9H, 'Bu), 0.13 (s, 6H, Me) 

IR: v: C-H: 2955 cm"1; aromatic: 1505 cm"1; Si-C: 1237 cm"1 

5 Preparation 27": Mixture of 7V-(4-{[fe/y-butyl(dimethyl)sHyl]oxy}phenyl)-l,5-

diniethyl-l//-pyrazol-4-amine and A/-(4-{[/<?/7-butyl(dimethyl)silyljoxy)phenyl)-l,3-

dimethyl-l//-pyrazoI-4-amine 

Step A: Mixture of 4-bromo-l,5-dimethyl-lH-pyrazole and 4-bromo-l,3-dimethyl-lH-

pyrazole 

10 To a suspension of NaH 60 % in oil (0.3 g; 7.45 mmol) in tetrahydrofuran (150 mL) there 

is added, at 10°C, 4-bromo-3-methyl-1 //-pyrazole dissolved in 15 mL of tetrahydrofuran 

dropwise, over 15 minutes. After stilling for 40 minutes at ambient temperature, 

iodomethane (0.45 mL; 7.45 mmol) is added dropwise, and then the reaction mixture is 

stirred overnight. After adding water, the reaction mixture is evaporated and taken up in 

15 dichloromethane. The organic phase is separated off and dried over MgSO^, filtered and 

concentrated to dryness. The residue is purified by chi'omatography over silica gel to yield 

a mixture of the title compounds (4-bromo-l,3-dimethyl-pyrazole and 4-bromo-l,5-

dimethyl-pyrazole respectively in a ratio of 4:6). 

4-bromo-l,5-dimethyI-l//-pyrazoIe: 

20 'H NMR (500 MHz, dmso-d6) 5 ppm: 7.41 (s, 1 H), 3.76 (s, 3 H), 2.22 (s, 3 H) 

4-bromo-l,3-dimethyI-l//-pyrazoIe: 
!H NMR (500 MHz, dmso-d6) 8 ppm: 7.81 (s, 1 H), 3.74 (s, 3 H), 2.09 (s, 3 H) 

Step B: Mixture ofN-(4-{{tert-biityl(dimethyl)siIy/]oxy}p/ienyl)-l,5-dimet/iyl-lH-pyrazo/~ 

4-amine and N-(4-{[tert-butyl(dimethyl)silyl]oxy}phenyl)-l,3-dimethyl-lH-pyrazol-4-

25 amine 

The procedure is in accordance with Step B of Preparation 1", replacing the 4-bromo-l-

methyl-1 //-pyrazole by the mixture of isomers from Step A. A mixture of isomers in a 
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ratio of 4:6 is obtained (respectively 7V-(4-{[to-/,-butyl(dimethyl)silyl]oxy}phenyl)-1,5-

dimethyl-1 //-pyrazol-4-amine and A^-(4-{[/er/-butyl(dimethyl)silyljoxy}phenyl)-l ,3-

dimethyl-l/7-pyrazol-4-amine). 

Preparation 28": A^-ffeff-BiityKdimcthvOsilvIloxvphenvll-l-cvclopropvI-l/Z-

5 pyrazol-4-amine 

Step A: 4-Bromo-l-cvclopropvl-lH-vvrazole 

4-Bromo- l//-pyrazole (1.76 g, 12 mmol) is dissolved in anhydrous dimethylformamide 

(15 mL). Cyclopropyl bromide (2.9 mL, 36 mmol) and caesium carbonate (7.8 g, 

24 mmol) are successively added thereto. The reaction mixture is heated for 15 hours at 

10 160°C in a sealed flask. At the end of the reaction, the solvent is evaporated off in vacuo 

and the residue is purified by chromatography over silica gel using heptane and 

dichloromethane as eluants to yield the expected compound. 

Step B: N-f4-ftert-Butvl(dimethvl)silvlloxvphenvU-l-cvcIopropvl-lH-pvmzol-4-amine 

4-[/er/-Butyl(dimethyl)silyl]oxyaniline (1.64 g, 7.3 mmol) and 4-bromo-1 -cyclopropyl-1H-

15 pyrazole (1.4 g, 7.3 mmol) dissolved in anhydrous tetrahydrofuran (30 mL) are stirred for 

3 hours at ambient temperature in the presence of sodium /e/V-butylate (3.7 mL, 2M 

solution in THF) and chloro(2-di-/e/V-butylphosphino-2',4',6'-triisopropyl-1,1 '-biphenyl)[2-

(2-aminoethyl)phenyl]palladium(II) (101 mg, 0.146 mmol). The reaction mixture is filtered 

over Celite and then evaporated to dryness. The residue is purified by chromatography 

20 over silica gel using heptane and ethyl acetate as eluants to yield the expected product. 

*H NMR (500 MHz, dmso-d6, 300 It) 5 ppm: 7.61 (s, IH, pyrazole-5'H), 7.23 (s, IH, 

pyrazole-3'H), 7.22 (br s, IH, NH), 6.65 (d, 2H, Ar-H), 6.63 (d, 2H, Ar-H), 3.64 (m, IH, 

cyclopropyl-H), 1.00 - 0.91 (m, 4H, cyclopropyl), 0.93 (s, 9H, lBu), 0.12 (s, 6I-I, Me) 

IR: v: C-H: 2930 cm"1; aromatic: 1504 cm"1; Si-C: 1237 cm"1 
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High-resolution mass spectrometry (ESI+): 

Empirical formula: C[8H27N30Si 

[M+H]+calculated: 330.2003 

[M+H]+measured: 330.1989 

Preparation 29": l,5-Dimethyl-4-(phenyIamino)-l//-pyrrole-2-carbonitrile 

The procedure is in accordance with the protocol of Preparation 1", replacing the 4-{[ter(-

butyl(dimethyl)silyl]oxy}aniline used in Step B by aniline. 

'H NMR (400 MHz, dmso-d6) 5 ppm: 7.19 (s, 1 H), 7.05 (t, 2 H), 6.79 (s, 1 H), 6.6 (m, 

3 H), 3.61 (s, 3 H), 2.1 (s, 3 H) 

Preparation 30": l-Methyl-7V-phenyl-l//-pyrro]o[2,3-i]pyridin-6-amine 

The procedure is in accordance with the protocol of Step B of Preparation 1" using aniline 

and 5-bromo-l-methyl-l//-pyrrolo[2,3-6]pyridine (obtained in accordance with a protocol 

from the literature: Heterocycles, 60(4), 865, 2003). 

JH NMR (400 MHz, dmso-d6) 5 ppm: 8.1 (d, 1 H), 7.9 (s, 1 H), 7.7 (d, 1 H), 7.45 (d, 1 H), 

7.17 (t, 2 H), 6.9 (d, 2 H), 6.7 (t, 1 H), 6.38 (d, 1 H), 3.8 (s, 3 H) 

Preparation 31": 7V-(4-{[fe/7-Butyl(dimet]iyl)sily]]oxy}phenyl)-l-trideuteriomethyI-

l//-pyrroIo[2,3-Z>]pyridin-5-amine 

The procedure is in accordance with the process of Preparation 1", replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by 5-bromo-l-(trideuteriomethyl)-l//-pyrrolo[2,3-

&]pyridine (obtained in accordance with a protocol from the literature Heterocycles, 60(4), 

865, 2003, replacing the methyl iodide by trideuterated methyl iodide). 

*H NMR (400 MHz, dmso-d6) 5 ppm: 8.05 (d, 1 H), 7.6 (m+d, 2 H), 7.4 (d, 1 H), 6.85/6.7 

(2d, 4 H), 6.3 (d, 1 H), 0.95 (s, 9 H), 0.15 (s, 6 H) 
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Preparation 32": 4-({4-[(fe/7-ButyldimethylsiIyl)oxy]phenyl}amino)-l-trideuterio-

methyl-l//-pynole-2-carbonitrile 

Step A: l-Tr\deuteriomethyl-lH-pyrro\e~2-carbonitri\e 

NaH (60 % in oil) (2.61 g, 65.2 mmol) is suspended in tetrahydrofuran (110 mL) at 0°C. 

5 l//-Pyrrole-2-carbonitrile (5 g, 54.3 mmol) is added dropwise over 10 minutes. The 

reaction mixture is then warmed up to ambient temperature over 30 minutes. It is again 

cooled to 0°C, and then iodomethane-^ (10.23 g, 70.6 mmol) is added. The reaction 

mixture is stirred for 16 hours under nitrogen at ambient temperature. The reaction mixture 

is then evaporated under reduced pressure, and then ethyl acetate (200 mL) and water 

10 (200 mL) are added. The phases are separated, and the aqueous phase is extracted with 

ethyl acetate (2 x 200 mL). The combined organic phases are washed with brine (1 x 

80 mL), dried over MgSC>4, filtered and concentrated in vacuo. The residue is purified by 

chi'omatography over silica gel using ethyl acetate and heptane as eluants. The fractions are 

combined and evaporated in vacuo to obtain the expected compound. 

15 !H NMR (400 MHz, CDC13) 5 ppm: 6.13 (dd, J = 2.7, 3.9 Hz, 1 H), 6.75 (dd,./ = 1.5, 

4.1 Hz, 1 H), 6.79 (dd, ,/= 1.7, 2.6 Hz, 1 H) 

Step B: 4-Bromo-l-trideuteriomethyl-lH-pyrrole-2-carbonitrile 

iV-Bromosuccinimide (6.68 g, 37.5 mmol) is added to a solution of the compound of the 

above Step (4.09 g, 37.5 mmol) in N, Af-dimethylformamide (188 mL). The solution is 

20 stirred for 16 hours at ambient temperature. The residue is purified by chromatography 

using ethyl acetate and heptane as eluants to obtain the expected compound in the form of 

a solid. 

*H NMR (400 MHz, CDC13) 6 ppm: 6.75 (d, J= 1.7 Hz, IH), 6.80 (d, 1.7 Hz, 1 H) 

Step C: 4-({4-[(iert-BiityldimethyIsilyl)oxy]phenyl}amino)-l-trideuteriomethyl-lH-

25 pyiTole~2-carbonitrile 

Nitrogen is bubbled through a solution composed of the compound obtained in the above 

Step (5.85 g, 31.1 mmol), 4-[(/e/7-butyldimethylsilyl)oxy]aniline (8 g, 35.8 mmol), sodium 
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/e/Y-butylate (3.88 g, 40.4 mmol) and 2-di-fc/7-butylphosphino-2',4',6'~triisopropylbiphenyI 

(662 mg, 1.56 mmol) in toluene (260 mL) for 5 minutes. Tris(dibenzylideneacetone)-

dipalladium(O) (1.43 g, 1.56 mmol) is then added. The mixture is stirred for 1 hour at 70°C 

under nitrogen. The suspension is then cooled to ambient temperature, diluted with ethyl 

5 acetate and filtered over Celite. The Celite cake is then rinsed with ethyl acetate. The 

filtrate is washed with water (3 times), and then brine (once). The organic phase is dried 

over Na2SO,(, filtered and concentrated in vacuo. The product is purified twice by 

chromatography over silica gel using ethyl acetate and heptane as eluants, and then by 

reverse-phase chromatography using methanol and water as eluants to obtain the expected 

10 compound in the form of a powder. 

NMR (400 MHz, CDC13) 6 ppm: 0.17 (s, 6 I-I), 0.98 (s, 9 H), 4.96 (br. s, 1 H), 6.57 (d, J 

= 1.9 Hz, 1 H), 6.64 (d,J= 1.8 Hz, 1 H), 6.70 (br. s, 4 H) 
I3C NMR (100 MHz, CDC13) 5 ppm: -4.38, 18.26, 25.83, 34.83, 102.96, 113.69, 113.71, 

115.95, 119.58, 120.75,129.14, 140.10, 148.84 

15 MS (ESI): [M+H]+331.09 

Preparation 33": 4~({4-[(fe/7-ButyldimethyJsiIyl)oxy]phenyl}amino)-l-trideuterio-

methyl-5-methyl-l//-pyrroIe-2-carbonitrile 

Step A: 5-Methyl-lH-pyrrole-2-carbonitri/e 

The compound is prepared in accordance with the protocol described in Heterocycles 

20 2011, 82, 1503. 

Step B: l-Tri(leuteriomethyl-5-methyl-lH-pyrrole-2-c(irbonitrHe 

A solution of 5-methyl-l//-pyrrole-2-carbonitrile (0.30 g, 2.82 mmol) in A^iV-dimethyl-

formamide (5 mL) is cooled to 0°C. NaH (60 % in oil) (0.118 g, 2.96 mmol) is added in 

portions, and the reaction mixture is stirred at 0°C for 30 minutes. Iodomethane-c/3 

25 (4.15 mL, 67.2 mmol) is added in a single portion, and the reaction mixture is stirred at 

ambient temperature until the reaction is complete. It is then diluted with water (30 mL) 

and ethyl acetate (15 mL). The phases are separated and the aqueous phase is extracted a 

second time with ethyl acetate (15 mL). The combined organic phases are washed with 
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water (1 x 50 mL), and then brine, and dried over Na2SC>4. After filtration and 

concentration under reduced pressure, the residue is purified by chromatography over silica 

gel using ethyl acetate and heptane as eluants to yield the expected compound in the form 

of a solid. 

5 *H NMR (400 MHz, CDC13) 6 ppm: 2.25 (s, 3 H), 5.91 (dd, J = 3.9, 0.6 Hz, 1 H), 6.69 (d, 

7= 3.9 Hz, 1 I-I) 

Step C: 4~Bromo-l~trideuteriomethvl-5-methvl-lH-pvrrole-2-carbonUrUe 

A solution of bromine (0.133 mL, 2.60 mmol) in acetic acid (1.5 mL) is added dropwise to 

a solution of the compound obtained in the above Step (0.305 g, 2.48 mmol) in acetic acid 

10 (5.5 mL) previously cooled to 0°C. The reaction mixture is stirred and gradually warmed 

up to ambient temperature over a period of 20 hours. The reaction mixture is poured into 

water (50 mL) and the mixture is extracted with dichloromethane (2 x 50 mL). The organic 

phase is dried over Na2S04, filtered and concentrated under reduced pressure to yield the 

expected compound in the form of a solid. 

15 lR NMR (400 MHz, CDC13) 8 ppm: 2.24 (s, 3 H), 6.73 (s, 1 H) 

Step D: 4-({4-[(tert-ButyldimethylsUyl)oxy]plienyl}am'mo)-l-trideuteriometliyl-5-methyI-

lH-pyrrole-2-carbomtrile 

A solution composed of the compound obtained in the above Step (7.00 g, 34.6 mmol), 4-

[(/e/7-butyldimethylsilyl)oxy]aniline (8.90 g, 39.8 mmol), sodium toY-butylate (4.33 g, 

20 45.0 mmol) and 2-di-/e//-butylphosphino-2',4',6'-triisopropylbiphenyl (0.441 g, 

1.04 mmol) in toluene (70 mL) is purged with nitrogen. Tris(dibenzylideneacetone)-

dipalladium(O) (0.951 g, 1.04 mmol) is added, and then the reaction mixture is heated at 

65°C until the reaction, monitored by TLC, is complete. Heating is stopped and the 

mixture is cooled to ambient temperature. Water (200 mL) is added and the mixture is 

25 extracted with ethyl acetate (3 times). The combined organic phases are washed with brine, 

and then concentrated. The crude product is purified by chromatography over silica gel 

using ethyl acetate and heptane as eluants. The product obtained is dissolved in heptane in 
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the warm state; it is allowed to precipitate out at ambient temperature and then at 0°C to 

yield the expected product in the form of crystals. 

*H NMR (400 MHz, CDC13) 5 ppm: 0.15 (s, 6 H), 0.96 (s, 9 H), 2.12 (s, 3 H), 4.66 (br. s, 1 

H), 6.46 - 6.51 (m, 2 H), 6.64 (s, 1 I-I), 6.64 - 6.69 (m, 2 H) 

5 I3C NMR (100 MHz, CDCI3) 8 ppm: -4.37, 9.64, 18.26, 25.84, 31.62 - 32.87 (m), 101.14, 

114.35, 114.66, 116.33,120.68, 124.51,131.17,141.53,148.18 

MS (ESI): [M+H]+ 345.13 

Preparation 34": 5-[(4-{[7<?/7-ButyI(dimethyl)silyl]oxy}phenyI)amino]-l-methyl-l//-

pyrazole-3-carbonitriIe 

10 Step A: 5-Amino-l-methyl-lH-pyrazole-3-carbonitrile 

To a suspension of 1 -methyl-5-nitro-1 //-pyrazole-3-carbonitrile (2 g; 13.1 mmol) in a 

mixture of water (14 mL) and ethanol (120 mL) there are added HCl 37 % (170 JLIL) and 

iron filings (5.1 g; 91 mmol). The reaction mixture is heated for 5 hours at 50°C. After 

cooling to ambient temperature, the reaction mixture is filtered. The filtrate is concentrated 

15 to dryness and then purified by chromatography over silica gel using dichloromethane and 

ethyl acetate as eluants to yield the expected compound in the form of a solid. 

XH NMR (400 MHz, dmso-d6) 8 ppm: 5.8 (s, 1 H), 5.7 (m, 2 H), 3.6 (s, 3 H) 

Step B: 5-[(4-{[tert-Biityl(dimethyl)silyI]oxy}phenyl)(immo]-l-methy1-lH-pyrazole-3-

carbonitrile 

20 The procedure is in accordance with the protocol of Step B of Preparation 1", replacing the 

4-bromo-1 -methyl-li7-pyrazole by (4-bromophenoxy)-(fe/Y-butyl)dimethyl-silane and the 

4-{[fe77-butyl(dimethyl)silyl]oxy} aniline by the compound from Step A. 

'H NMR (400 MHz, dmso-d6) 8 ppm: 8.15 (s, 1 H), 6.9 (d, 2 H), 6.75 (d, 2 H), 6.45 (s, 

1 H), 3.75 (s, 3 H), 0.95 (s, 9 H), 0.15 (s, 6 I-I) 
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Preparation 35": 4-[(4-{[fc/7-Butyl(dimethyl)silyl]oxy}phenyl)amino]-5-methyl-1 -[2-

(morphoIin-4-yl)ethyl]-l//-pyrrole-2-carbonitrile 

The procedure is in accordance with the process of Preparation 33", replacing the 

iodomethane-c/? in Step B by 2-(chloroethyl)morpholine hydrochloride. 

5 'H NMR (400 MHz, dmso-d6) 5 ppm: 6.85 (s, 1 H), 6.75 (s, 1 I-I), 6.6 (d, 2 H), 6.5 (d, 

2 H), 4.1 (t, 2 H), 3.55 (t, 4 H), 2.6 (t, 2 H), 2.4 (t, 4 H), 2.1 (s, 3 H), 0.9 (s, 9 H), 0.1 (s, 

6 H) 

Preparation 36": 7V-(4-{[fe/'/-Butyl(dimethyl)silyI]oxy}phenyl)-2-[2-(morphoIin-4-

yl)ethoxy)pyriniidin-5-amine 

10 Step A: 4-[2-(5-Bromopyrimidin-2-yl)oxyethyl]morpholine 

NaH (1.0 g, 25.0 mmol, 60 % in oil) suspended in anhydrous tetrahydrofuran is cooled at 

0°C in an ice bath under argon, and then 2-morpholinoethanol (2.7 g, 20.7 mmol) is added 

dropwise. The ice bath is withdrawn and the suspension is stirred for 1 hour at ambient 

temperature. 5-Bromo-2-chloro-pyrimidine (4.0 g, 20.7 mmol) is then added at ambient 

15 temperature and the reaction mixture is stirred for 16 hours at ambient temperature. 

Saturated aqueous ammonium chloride solution (10 mL) and water (10 mL) are added to 

the reaction mixture; the pH is adjusted to 9 by adding saturated aqueous NaHC03 

solution. The resulting solution is extracted 3 times with ethyl acetate, the organic phase is 

then washed with brine, dried over MgSC>4, and then evaporated to dryness. The expected 

20 compound precipitates out by means of the addition of petroleum ether. 

*H NMR (400 MHz, dmso-d6) 8 ppm: 8.75 (s, 2 H), 4.4 (t, 2 H), 3.55 (t, 4 H), 2.7 (t, 2 H), 

2.45 (t, 4 H) 

IR (ATR) cm"1:1562 v >C=C< and C=N, 787 v -C-H Ar 

Step B: N-(4-{[tert-Butyl(dimethyl)silyl]oxy}phenyl)-2-[2-(morphoUn-4-yI)ethoxy]-

25 pyrimidin-5-amine 

The procedure is in accordance with the protocol of Step B of Preparation 1", replacing the 

4-bromo-l-methyl-1 //-pyrazole by the compound from Step A. 
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'H NMR (400 MHz, dmso-d6) 5 ppm: 8.3 (s, 2 H), 7.8 (s, 1 H), 6.9/6.75 (2d, 4 H), 4.35 (t, 

2 H), 3.55 (t, 4 H), 2.7 (t, 2 H), 2.45 (t, 4 H), 0.95 (s, 9 H), 0.15 (s, 6 H) 

IR (ATR) cm"1: 3300 v -NH, 1506 v -NH, 837 v -Si-Me, 837 and 778 v -CH Ar 

Preparation 37": 4-({4-[(/er/-ButyldimethylsilyI)oxy]phenyl}amino)-l,3-dimethyl-l/f-

5 pyrrole-2-carbonitrile 

Step A: 4-Methvl-N-(vrov-2-en-l-vl)benzene-l-suli)honamide 

Allylamine (10.6 mL, 0.14 mol) is added over a period of 4 minutes to a solution of tosyl 

chloride (25.1 g, 0.13 mol) in dichloromethane (250 mL) cooled in an ice bath. 

Triethylamine (24 mL, 0.18 mol) is added and then the solution is stirred at ambient 

10 temperature for 1.25 hours. Aqueous 3N HCl solution (60 mL) is added and the phases are 

then separated. The organic phase is washed with another amount of aqueous 3N HCl 

solution (60 mL) and then with 5 % aqueous sodium bicarbonate solution (60 mL). The 

organic phase is dried over NaiSOzj, filtered and concentrated to obtain the expected 

compound in the form of a solid. 

15 *H NMR (400 MHz, CDC13) 8 ppm: 2.43 (s, 3 H), 3.54 - 3.63 (m, 2 H), 4.50 (Is, 1 H), 5.05 

-5.22 (m, 2 H), 5.66 - 5.79 (m, 1H),7.31 (d, .7=8.1 Hz,2H), 7.76 (d, .7=8.1 Hz,2H) 

Step B: 4-Metliyl-N-(2-methyIprop-2-en-l-yl)-N-(prop-2-en-l-yl)benzene-l-

sulphonamide 

3-Chloro-2-methylpropene (20 mL, 0.20 mol) is added over a period of 5 minutes to a 

20 suspension of 4-methyl-iV-(prop-2-en-l-yl)benzene-l-sulphonamide (27.9 g, 0.13 mol) and 

potassium carbonate (28.1 g, 0.20 mol) in N,jV-dimethylformamide (200 mL) cooled in an 

ice bath. After 20 minutes, the suspension is stirred at ambient temperature for 18 hours. 

The suspension is concentrated to dryness. The residue is taken up in ethyl acetate 

(250 mL) and water (110 mL). The aqueous phase is extracted with ethyl acetate (2 x 

25 50 mL). The combined organic phases are washed successively with aqueous 3N HCl 

solution (50 mL), water (3 x 50 mL), aqueous 5 % potassium bicarbonate solution 
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(50 mL), and finally brine (50 mL). The organic phase is dried over Na2S04, filtered and 

concentrated to obtain the expected compound in the form of an oil. 

JH NMR (400 MHz, CDC13) 8 ppm: 1.69 (s, 3 H), 2.43 (s, 3 H), 3.70 (s, 2H), 3.75 - 3.79 

(m, 2 H), 4.87 (d, J= 25.1 Hz, 1 H), 5.04 - 5.09 (m, 1 H), 5.09 - 5.12 (m, 1 H), 5.45 - 5.59 

5 (m, IH), 7.29 (d,J= 8.1 Hz, 2 H), 7.71 (d,J=8.1 Hz, 2 H) 

Step C: 3-Methvl-l-(4~methvlbenzenestilphonv1)-lH-pvrrole 

A solution of the compound obtained in Step B (15.2 g, 57.3 mmol) in toluene (550 mL) is 

heated at 80°C in the presence of (l,3-bis(2,4,6-trimethylphenyl)-2-imidazolidinylidene)-

dichloro(phenylmethylene)(tricyclohexylphosphine)ruthenium (Grubbs' catalyst, 2nd 

10 generation) (150 mg, 0.18 mmol) for 1 hour. 2,3-Dichloro-5,6-dicyano-/?-benzoquinone 

(16.1 g, 70.9 mmol) is then added in one portion, and the solution is heated at 80°C for 

24 hours. The solution is filtered over Celite, and the filtrate is concentrated in vacuo. The 

product is purified by chi'omatography over silica gel using ethyl acetate and heptane as 

eluants to obtain the expected compound in the form of a solid. 

15 NMR (400 MHz, CDCI3) 8 ppm: 2.02 (d, J = 1.0 Hz, 3 H), 2.39 (s, 3 H), 6.09 - 6.13 

(m, IH), 6.85 - 6.90 (m, 1 H), 7.03 - 7.07 (m, 1 H), 7.27 (d, J= 8.4 Hz, 2 H), 7.72 (d, J = 

8.4 Hz, 2 H) 

Step D: 3-Metlivl-l-(4-methvlbenzenesu1phonvI)-lH-pvrrole-2-carbonitrile 

Aluminium chloride (19.4 g, 0.15 mol) is added all at once to a solution of 3-methyl-1-(4-

20 methylbenzenesulphonyl)-l//-pyrrole (13.0 g, 55.3 mmol) in 1,2-dichloroethane (230 mL) 

at ambient temperature. After stirring for 20 minutes, cyanogen bromide (11.11 g, 

0.10 mol) is added in portions over a period of 20 minutes. After 4.5 hours, an additional 

amount of cyanogen bromide (1.94 g, 18.3 mmol) is added. After stirring for 17 hours at 

ambient temperature, the reaction mixture is poured slowly into a mixture of 

25 dichloromethane (300 mL) and water (600 mL) cooled to 0°C. The resulting mixture is 

stirred for 1 hour. Subsequently the phases are separated and the aqueous phase is 

extracted with dichloromethane (3 x 150 mL). The combined organic phases are washed 
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with water (2 x 150 mL) and brine (150 mL). The organic phase is dried over Na2SC>4, 

filtered and concentrated in vacuo to obtain the expected compound in the form of a solid. 

*H NMR (400 MHz, CDCI3) 5 ppm: 2.18 (s, 3 H), 2.43 (s, 3 H), 6.17 (d, J= 3.2 Hz, 1 H), 

7.33 - 7.39 (m, 3 H), 7.90 (d, J- 8.5 Hz, 2 H) 

5 Step E: 4-Bromo-3-methyl-l-(4-methylbenzenesulphonyl)-lH-pyrrole-2-c(ii bonitrile 

N-Bromosuccinimide (12.0 g, 67.4 mmol) is added all at once to a suspension of 3-methyl-

l-(4-methylbenzenesulphonyl)-l//-pyrrole~2-carbonitrile (14.45 g, 55.6 mmol) in N,N-

dimethylfonnamide (60 mL) at ambient temperature. The mixture is stirred at ambient 

temperature for 29 hours and is then cooled in an ice bath. Saturated aqueous sodium 

10 bisulphite solution (90 mL), water (90 mL) and ethyl acetate (250 mL) are then added. The 

phases are separated, and then the aqueous phase is extracted with ethyl acetate (2 x 

70 mL). The combined organic phases are washed with 5 % aqueous potassium 

bicarbonate solution (90 mL), water (3 x 90 mL), and then brine (3 x 90 mL). The organic 

phase is dried over Na2SC>4, filtered and concentrated in vacuo. The crude product is 

15 purified by chi'omatography over silica gel using toluene and heptane as eluants to obtain 

the expected compound in the form of a solid. 

'H NMR (400 MHz, CDC13) 5 ppm: 2.13 (s, 3 H), 2.45 (s, 3 H), 7.38 (d, J= 8.4 Hz, 2 H), 

7.43 (s, 1 H), 7.92 (d, J= 8.4 Hz, 2 H) 

Step F: 4-Bromo-l,3-dimethyl-lH-pyrrole-2-carbonitvile 

20 Potassium hydroxide (3.65 g, 65.1 mmol) is added all at once to a suspension of 4-bronio-

3-methyl-l-(4-metliylbenzenesulphonyl)-l//-pyrrole-2-carbonitrile (4.66 g, 13.7 mmol) in 

methanol (95 mL) cooled using an ice bath. After 15 minutes, the suspension is stirred at 

ambient temperature for 17 hours. The methanol is evaporated to dryness. The evaporation 

residue is taken up in MTBE (25 mL) and washed with water (25 mL). The aqueous phase 

25 is extracted with MTBE (2 x 25 mL). The combined organic phases are dried over Na2SC>4, 

filtered and concentrated in vacuo. The residue obtained is dissolved in tetrahydrofuran 

(50 mL) and the solution is cooled using an ice bath. NaH (60 % in oil) (1.02 g, 

25.5 mmol) is added. After 10 minutes, iodomethane (2.4 mL, 38.6 mmol) is also added. 
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The mixture is stirred at ambient temperature for 1.5 hours. The tetrahydrofuran is 

evaporated to dryness. The residue is taken up in dichloromethane and washed with water. 

The aqueous phase is extracted with dichloromethane. The combined organic phases are 

dried over Na2SC>4, filtered and concentrated in vacuo to obtain the expected compound in 

5 the form of a solid. 

*H NMR (400 MHz, CDCI3) 8 ppm: 2.16 (s, 3 H), 3.71 (s, 3 H), 6.74 (s, 1 H) 

Step G: 4-({4-[(tert-Butyldimethylsilyl)oxy]phenyl}amino)-l,3-dimethyl-lH-pyrrole-2-

carbonitrile 

4-Bromo-l,3-dimethyl-li:/-pyrrole-2-carbonitrile (2.03 g, 10.2 mmol) and 4-[(tert-

10 butyldimethylsilyl)oxy]aniline (3.41 g, 15.3 mmol) are dissolved in toluene (40 mL). The 

solution is degassed with nitrogen for 10 minutes. Sodium fe/7-butylate (1.18 g, 

12.2 mmol), 2-di-/e77-butylphosphino-2',4',6'-triisopropylbiphenyl (0.17 g, 0.41 mmol) and 

tris(dibenzylideneacetone)dipalladium(0) (0.187 g, 0.2 mmol) are then added. The mixture 

is heated at 100°C for 30 minutes and then cooled to ambient temperature. Water (50 mL) 

15 and Celite (6 g) are added. The suspension is filtered over Celite, and the filtrate is diluted 

with MTBE. The phases are separated and the aqueous phase is extracted with MTBE (2 x 

50 mL). The combined organic phases are dried over Na2SC>4 and filtered. The residue is 

purified by chromatography over silica gel using ethyl acetate and heptane as eluants 

followed by reverse-phase chromatography using methanol and water as eluants. The 

20 product obtained is lyophilised to provide the expected compound in the form of a solid. 

*H NMR (400 MHz, CDC13) 8 ppm: 0.15 (s, 6H), 0.98 (s, 9 H), 2.05 (s, 3 H), 3.70 (s, 

3 H), 4.69 (br. s, 1 H), 6.55 - 6.57 (m, 2 H), 6.64 - 6.69 (m, 3 H) 
,3C NMR (100 MHz, CDC13) 8 ppm: -4.37, 9.42, 18.27, 25.84, 35.50, 102.59, 113.77, 

115.13, 120.72,121.91, 126.77, 126.94, 140.98, 148.39 

25 Preparation 38": 4-[(4-{[te/7-ButyI(dimcthyl)siIyl]oxy}phenyl)amino]-l-ethyl-5-

methyI-l//-pyrrole-2-carbonitrile 

The procedure is in accordance with the process of Preparation 33", replacing the 

iodomethane-c/3 in Step B by iodoethane. 
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!H NMR (400 MHz, dmso-d6) 8 ppm: 6.85 (s, 1 H), 6.75 (s, 1 H), 6.6/6.5 (2d, 4 H), 4 

(quad, 2 H), 2.1 (s, 3 H), 1.3 (s, 3 H), 0.9 (s, 9 H), 0.1 (s, 6 H) 

Preparation 39": Ar-[4-[fe//-ButvI(dimethvl)sHvlloxvi)henvIl-2-ethoxv-pvrimidin-5-

ainine 

5 Step A: 5-Bromo-2-ethoxy-pyrimUVme 

5-Bromo-2-chloro-pyrimidine (5.0 g, 25 mmol) is dissolved in ethanol (55 mL) and 

sodium ethylate (1.81 g, 26.6 mmol) is added in portions. The reaction mixture is stirred 

for 15 hours at ambient temperature. When the reaction is complete, the solvent is 

evaporated off, water (200 mL) is added, and then the reaction mixture is extracted with 

10 dichloromethane (2 x lOOmL). The organic phase is dried over Na2SC>4, and then 

evaporated to dryness to yield 5-bromo-2-ethoxy-pyrimidine. 

Step B: N-f4-[tert-Butvl((Umethv1)silvlloxvphenvIl-2~etlioxv-pvrimi(lin-5-amine 

4-[fe/7-Butyl(dimethyl)silyl]oxyaniline (1.8 g, 8 mmol) and 5-bromo-2-ethoxy-pyrimidine 

(1.6 g, 8 mmol) dissolved in anhydrous tetrahydrofuran (30 mL) are stirred for 1 hour at 

15 ambient temperature in the presence of sodium /e/7-butylate (4 mL, 2M solution in THF) 

and chloro(2-di-/er/-butyIphosphino-2',4',6'-triisopropyl-l,r-biphenyl)[2-(2-aminoethyl)-

phenyl]palladium(II) (111 mg, 0.16 mmol). The reaction mixture is filtered over Celite and 

then evaporated to dryness. The residue is triturated in heptane to obtain the expected 

compound after filtration. 

20 lB NMR (500 MHz, dmso-d6, 300 K) 5 ppm: 8.31 (s, 2H, pyrimidine-H), 7.80 (s, IH, 

NH), 6.73 (d, 2H, Ar-H), 6.68 (d, 2H, Ar-I-1), 4.26 (q, 2I-I, CH2CH3), 1.31 (t, 3H, CH2CH3), 

0.94 (s, 9H, lBu), 0.15 (s, 6H, Me) 

IR: v: aromatic: 1504 cm"1; Si-C: 1247 cm"1; C-O-C: 1057 cm"1 
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Preparation 40": /e/7-ButyI 6-[(l-methyI-l//-pyriolo [2,3-/>]pyridin-5-yl)amino]-

pyridin-3-yl carbonate 

Step A: 6-Bromopyridin~3-yl tert-butyl carbonate 

To a solution of 5 g of 6-bromopyridin-3-ol (28.7 mmol) and 7.53 g of di-/e/7-butyl 

5 dicarbonate (34.5 mmol) in 50 mL of tetrahydrofuran there is added 0.18 g of 4-

dimethylaminopyridine (1.4 mmol). The mixture is stirred at ambient temperature for 

6 hours and then concentrated. The residue obtained is dissolved in a mixture of ethyl ether 

and water. After separation of the phases, the separated-off organic phase is dried over 

MgSC>4 and concentrated to dryness. The title product is obtained in the form of a solid 

10 which is used in the next Step without being otherwise purified. 

'H NMR (400 MHz, dmso-d6) 5 ppm: 8.4 (s, 1 H), 7.71 (s, 2 H), 1.5 (s, 9 H) 

Step B: tert-Butyl 6-[(l-methyl-lH-pyrrolo[2,3-bJpyridin-5~yl)ammo]pyridin-3-yl 

carbonate 

To a solution of 2.79 g of the compound obtained in Step A (10.2 mmol) in 15 mL of 

15 toluene and 15 mL of tetrahydrofuran there are added 1.18 g of sodium fe/Y-butylate 

(12.2 mmol), and then the batch is stirred under argon for 15 minutes. There is then added 

0.35 g of palladium catalyst (0.5 mmol). The reaction mixture is then stirred at ambient 

temperature for 16 hours and then filtered. The filtrate is concentrated and taken up in a 

mixture of dichloromethane and water. The organic phase is separated off and then washed 

20 with water, dried over MgSCXi, filtered and concentrated to dryness. The crude product 

thereby obtained is purified by chromatography over silica gel using dichloromethane and 

ethyl acetate as eluants. The residue is then taken up in a minimum of isopropyl ether. The 

solid then obtained is filtered off, washed with ether and then dried. The title product is 

obtained in the form of a solid, which is subsequently used without being otherwise 

25 purified. 

'H NMR (400 MHz, dmso-d6) 5 ppm: 9 (s, 1 H), 8.35 (wd, 1 H), 8.3 (wd, 1 H), 8 (wd, 1 

H), 7.45 (dd, 1 I-I), 7.45 (wd, 1 H), 6.8 (d, 1 H), 6.4 (wd, 1 H), 3.8 (s, 3 H), 1.5 (s, 9 H) 
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Preparation 41": 3-[4-[fe/i'-Butyl(dimethyl)silyl]oxyaiiiIiiio]benzonitrile 

The procedure is in accordance with the process of Preparation 1", replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by 3-bromobenzonitrile. 

'H NMR (400 MI-lz, dmso-d6) 6 ppm: 8.3 (s, 1 H), 7.3 (t, 1 H), 7.2/7.1 (2 dd, 2 H), 7.15 

5 (t, 1 H), 7.05 (d, 2 H), 6.8 (d, 2 H), 0.95 (s, 9 H), 0.2 (s, 6 H) 

Preparation 42": 4-[4-[/e/*/-Butyl(dimethyI)silyl]oxyanilino]thiophene-2-carbonitriIe 

The procedure is in accordance with the process of Preparation 1", replacing the 4-bromo-

1-methyl-1//-pyrazole used in Step B by 4-bromothiophene-2-carbonitrile. 

*H NMR (400 MHz, dmso-d6) 8 ppm: 8.35 (s, 1 H), 7.59 (wd, 1 H), 7.08 (wd, 1 H), 6.95 

10 (d, 2 H), 6.75 (d, 2 H), 0.94 (s, 9 H), 0.16 (s, 6 H) 

The amines NHR3R4 wherein R3 and R4, each independently of the other, represent an aryl 

or heteroaryl group are obtained in accordance with processes described in the literature 

(Surry D.S. et al., Chemical Science, 2011, 2, 27-50, Charles M.D. et al, Organic Letters, 

2005, 7, 3965-3968). The reaction protecting the hydroxy function of the 4-anilinophenol 

15 described in Preparation 2" can be applied to various secondary amines NHR3R4 (as 

defined hereinbefore) having one or more hydroxy functions, when they are available 

commercially. Alternatively, the secondary amines having at least one hydroxy substituent 

may be synthesised directly in a protected form, i.e. starting from reagents whose hydroxy 

function has been protected beforehand. Among the protecting groups, tert-

20 butyl(dimethyl)silyloxy and benzyloxy are especially preferred. 

Among the amines NHR3R4 having a hydroxy substituent that are used for synthesising the 

compounds of the invention there may be mentioned: 4-(4-toluidino)phenol, 4-(4-

chloroanilino)phenol, 4-(3-fluoro-4-methylanilino)phenol, 4-[4-(trifluoromethoxy)anilino]-

phenol, 4-[4-hydroxyanilino]phenol, {4-[(l-methyl-l//-indol-6-yl)amino]phenyl}-

25 methanol, 4-(2,3-dihydro-l//-indol-6-ylamino)phenol, 4-[(l-methyl-2,3-dihydro~l//-indol-

6-yl)amino]phenol, 4-[(l-methyl-l//-indol-6-yl)amino]phenol, 4-[(l-methyl-l//-indol-6-

yl)amino]cyclohexanol, 4-[(l-methyl-l,2,3,4-tetrahydro-6-quinolinyl)amino]phenol, 4-[(4-

methyl-3,4-dihydro-2//-l,4-benzoxazin-7-yl)amino]phenol, 4-[4-(diethylamino)anilino]-
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phenol, 4-(2,3-dihydro-l/7-inden-5-ylamino)phenol, 4-[(l-methyl-l//-indazol-5-yl)amino]-

phenol, 4-[(r-methyl-r,2'-dihydrospiro[cyclopropane-l,3'-indol]-5'-yl)amino]phenol, 4-

[(l)3,3-trimethyl-2,3-dihydro-l/7-indol-5-yl)amino]phenol, 4-[4-methoxy-3-(trifluoro-

methyl)anilino]phenol, 4-[4-(methylsulphanyl)-3-(trifluoromethyl)anilino]phenol, 2-

fluoro-4-[(l-methyl-lH-indol-5-yl)amino]phenol, 4-[(l-ethyl-l//-indol-5-yl)amino]phenol, 

4-[(l-ethyl-2,3-dihydro-l/7-indol-5-yl)amino]phenol, 4-[(l-isopropyl-2,3-dihydro-l/7-

indol-5-yl)amino]phenol, 4-(butylamino)phenol, 3-[(l-methyl-17/-indol-5-yl)amino]-l-

propanol, 4-[(l -methyl-1 //-indoI-5-yl)amino]-l -butanol, 4-[(3-fluoro-4-methylphenyl)-

amino]phenol, 4-[(3-ehloro-4-methylphenyl)amino]phenol, 4-[(4-fluorophenyl)amino]-

phenol, 4-[(l-methyl-1 //-pyrrolo[2,3-6]pyridin-5-yl)amino]phenol, 4-[(4-fluorophenyl)-

amino]phenol, 4-[(2-fluorophenyl)amino]phenol, 4-[(3-fluorophenyl)amino]phenol, 4-

[(2,4-difluorophenyl)amino]phenol, 4-[(3,4-difluorophenyl)amino]phenol, 3-[(4-hydroxy-

phenyl)amino]benzonitrile, 4-[(3-methoxyphenyl)amino]phenol, 4-[(3,5-difluorophenyl)-

amino]phenol, 4-[(3-methylphenyl)amino]phenol, 4-[(4-hydroxyphenyl)amino]benzo-

nitrile, 4-[(3-ehlorophenyl)amino]phenol, 4-(pyrimidin-2-ylamino)phenol, 4-[(cyelobutyl-

methyl)amino]phenol, 2-[(4-hydroxyphenyl)amino]benzonitrile, 4- {[(1 -methyl-1 H-

pyrazol-4-yl)methyl]amino}phenol, 4-[(eyelopropylmethyI)amino]phenol, 4-{[(l-methyl-

l//-pyrazol-3-yl)methyl]amino}phenol, 4-(but-2-yn-l-ylamino)phenol, 4-(pyrazin-2-yl-

amino)phenol, 4-(pyridin-2-ylamino)phenol, 4-(pyridazin-3-ylamino)phenol, 4-(pyiimidin-

5-ylamino)phenol, 4-(pyridin-3-ylamino)phenol, 4-[(3,5-difluoro-4-methoxyphenyl)-

amino]phenol, 4-(pyridin-4-ylamino)phenol, 4-[(3-fluoro-4-methoxyphenyl)amino]phenol, 

2-(phenylamino)pyrimidin-5-ol, 5-[(4-hydi'oxyphenyl)amino]-2-methoxybenzonitiile, 4-

{[3-(trifluoromethyl)phenyl]amino}phenol and 4-(methylamino)phenol. 

The hydroxy function(s) of the secondary amines listed above is (are) protected beforehand 

by a suitable protecting group prior to any coupling to an acid derivative of the compound 

of formula (VII) as defined in the preceding general process. 
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Preparation I: tert-Butyl [2-(3-iodo-4-{[(3JR)-3-methyI-3,4-dihydroisoquinolin-2(li/)-

yIJcarbonyl}phenyl)ethyl]carbamate 

Step A: 4-l2-(tert-ButoxvcarbomUimino)ethvllbenzoic acid 

fe/Y-Butyl dicarbonate (1.64 g; 7.5 mmol) is dissolved in 1,4-dioxane (5 mL) and the 

5 solution is added to a well-stirred solution of 4-(2-aminoethyl)benzoic acid (1.0 g; 5 mmol) 

in 1M aqueous sodium hydroxide solution (25 mL) and 1,4-dioxane (10 mL), and the 

mixture is then stirred at ambient temperature for 3 hours. The 1,4-dioxane is removed by 

evaporation in vacuo, and then ethyl acetate (200 mL) is added to the residue. The pH of 

the aqueous phase is adjusted to 1.5 with 2M aqueous HCl solution. The organic phase is 

10 separated off and the aqueous phase is then extracted with ethyl acetate (100 mL). The 

combined organic extracts are washed with water, dried over Na2S04 and evaporated to a 

volume of 10 mL. Heptane is added to the residue and then the solid precipitate is filtered 

off to yield the title compound. 

*H NMR (500 MHz, dmso-d6, 300K): 12.81 (br s, IH, COOH), 7.85 (m, 2H, Ar-2' and 

15 6'H), 7.31 (m, 2H, Ar-3' and 5'H), 6.91 and 6.51 (2x br s, IH, NH), 3.16 (m, 2H, CH2), 

2.75 (t, 2H, CH2), 1.35 and 1.31 (2 x br s, 9H, Bul); l3C NMR (125 MHz, dmso-d6, 

300 K): 167.8 (q), 156.0 (CH), 145.3 (q), 129.8 (2 x CH), 129.3 (2 xCH), 129.1 (q), 78.0 

(q), 41.5 (CH2), 35.9 (CH2), 28.7 (CH3) 

Step B: 4-[2-(tert-Butoxycarbonylainino)ethyl]-2-iodo-benzoic acid 

20 The compound of the above Step (0.88 g; 3.31 mmol), iodobenzene diacetate (1.07 g; 

3.31 mmol), tetrabutylammonium iodide (1.22 g; 3.31 mmol), iodine (0.84 g; 3.31 mmol) 

and diacetoxypalladium (0.04 g; 0.165 mmol) are dissolved in 1,2-dichloroethane (8 mL), 

and the mixture is then heated in a microwave reactor at 80°C for 90 minutes. The cooled 

mixture is partitioned between saturated aqueous Na2C03 solution (30 mL) and the original 

25 solvent. The organic phase is separated off and the aqueous residue is extracted with 

diethyl ether (2x15 mL). The pH of the resulting aqueous solution is adjusted to 2 with 

2M aqueous HCl solution and the product is then extracted with ethyl acetate (2 x 75 mL). 

The organic phase is dried over Na2S04 and evaporated. The crude product is purified by 

chromatography over silica gel to yield the mixture of regioisomers, which are separated 
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by preparative HPLC using water-TFA and acetonitrile as eluants. The pH of the 

appropriate combined fractions is adjusted to 5 with NaHCOa, and then the acetonitrile is 

evaporated off under reduced pressure. The precipitate is recovered by filtration and then 

dried to yield the title compound. 

5 *H NMR (500 MHz, dinso-d6, 300K): 13.16 (broad s, IH, COOH), 7.81 (s, IH, Ar-3'H), 

7.66 (d, IH, Ar-6'H), 7.29 (d, IH, Ar-5'H), 6.89 (t, IH, NH), 3.14 (t, IH, CH2), 2.69 (t, IH, 

CH2), 1.35 (s, 9H, Boc) 

Stey C: tert-Butyl [2-(3-iodo-4-{[(3R)-3-methyl-3,4-dihydroisoquinolin~2(lH)-ylf-

carbonyl}phenyl)ethyl]carbamate 

10 The compound of the above Step (0.714 g; 1.82 mmol), TBTU (0.73 g; 2.28 mmol), N-

ethyl-iV-isopropyl-propan-2-amine (0.94 mL; 5.46 mmol) and A^7V-dimethylpyridin-4-

amine (22 mg) are stirred in dichloromethane (20 mL) for 5 minutes, and then (3i?)-3-

methyl-l,2,3,4-tetrahydroisoquinoline (0.282 g; 1.92 mmol) (cf. Preparation 1') is added. 

The mixture is stirred for three more hours. The reaction mixture is diluted with 

15 dichloromethane (150 mL) and then washed with water (25 mL), dried over Na2S04 and 

evaporated. The crude product is purified by chi'omatography over silica gel using 

dichloromethane and methanol as eluants to yield the title compound. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C24H29IN2O3 

20 [M+H]+calculated: 521.1303 

[M+H]T measured: 521.1282 

IR: v: C-H: 2931 cm"1; >C=0: 1706, 1627 cm"1; amide: 1505 cm"1; C-O-C: 1248, 

1166 cm"1 
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Prcparation II: ta-/~ButyI (4-Iodo-3-{[(3i?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}benzyl)carbamate 

Step A: 2-lodo-S-methyl-benzoic acid 

3-Methylbenzoic acid (6.12 g; 45 mmol), iodobenzene diacetate (14.49 g; 45 mmol), 

5 tetrabutylammonium iodide (16.62 g, 45 mmol), iodine (11.43 g; 45 mmol) and 

diacetoxypalladium (0.5 g; 2.2 mmol) are dissolved in 1,2-dichloroethane, and then the 

mixture is heated in a sealed tube at 85°C for 1 hour and 45 minutes. The cooled solution is 

purified by chromatography over silica gel using dichloromethane and methanol as eluants 

to yield the title compound. 

10 Step B: Methyl 2-iodo-5-methyI-benzoate 

The compound of the above Step (6.25 g, 23.9 mmol) is dissolved in anhydrous methanol 

(100 mL), and then SOCI2 (3.6 mL, 49 mmol) is added dropwise to the well-stirred 

solution. The solution is refluxed for 18 hours and then evaporated to a volume of 25 mL 

and then poured into crushed ice (100 g). The resulting mixture is extracted with diethyl 

15 ether (2 x 75 mL). The organic phase is washed with saturated aqueous NaHCC>3 solution 

and then brine, dried over Na2S04 and evaporated to dryness to yield the title compound. 

Step C: Methyl 5-(bromomethyl)-2-iodo-benzoate 

The compound of the above Step (5.7 g; 20.7 mmol), A/-bromo-succinimide (3.67 g; 

20.7 mmol) and dibenzoyl peroxide (0.24 g; 1 mmol) are dissolved in carbon tetrachloride 

20 (40 mL) and then refluxed for 5 hours. New portions of N-bromosuccinimide (1.0 g; 

5.6 mmol) and dibenzoyl peroxide (0.05 g; 0.2 mmol) are then added and heating is 

continued for 4 more hours. The reaction mixture is cooled to ambient temperature. The 

insoluble parts are removed by filtration, and the concentrated filtrate is then purified by 

chromatography over silica gel using heptane and ethyl acetate as eluants to yield the title 

25 compound. 

Step D: Methyl 5-(amhwmethyl)-2-iodo-benzoate 

The compound of the above Step (0.53 g; 1.5 mmol) is dissolved in 7M methanolic 

ammonia (20 mL) and then stirred at ambient temperature for 1 hour. The solution is 
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evaporated to dryness to yield the title compound, which was used in the next Step without 

purification. 

Step E: 5-[(tert-Butoxycarbonylamino)niethyl]-2-iodo-benzoic acid 

Methyl 5-(aminomethyl)-2-iodo-benzoate hydrobromide (0.56 g; 1.5 mmol) was dissolved 

5 in pyridine (10 mL), then di-fc/7-butyl dicarbonate (0.80 g; 3.6 mmol) is added and the 

mixture is stirred at ambient temperature for 30 minutes and then evaporated to dryness. 

The residue is redissolved in methanol (10 mL), and then 2M aqueous NaOH solution 

(3 mL) and 2 mL of water are added. The resulting solution is stirred for 2 hours at 50°C, 

then diluted with water (20 mL), and the methanol is evaporated off under reduced 

10 pressure. The pH of the resulting aqueous solution is adjusted to 3 with 2M aqueous HCl 

solution; the product is then extracted with ethyl acetate. The organic phase is washed with 

brine, and then dried over Na2S04 and evaporated to dryness. The crude product is 

triturated with DCM. The solid formed is recovered by filtration to yield the title 

compound. 

15 'H NMR (500 MHz, dmso-d6,300 K): 13.24 (broad s, IH, COOH), 7.91 (d, IH, Ar-3'H), 

7.58 (d, IH, Ar-6'H), 7.47 (t, IH, NH), 7.09 (d, IH, (Ar-5'H), 4.09 (d, 2H, CH2), 1.38 (s, 

9H, Boc); 13C NMR (125 MHz, dmso-d6, 300K): 168.6 (q), 156.3 (q), 141.1 (q), 140.9 

(CH), 137.1 (q), 131.6 (CH), 129.1 (CH), 92.2 (q), 78.5 (q), 28.7 (CH3) 

Step F: tert-Butyl (4-iodo~3-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(lH)-yl]carbony!j-

20 benzyl)carbamate 

The compound of the above Step (1.62 g; 4.3 mmol), TBTU (2.76 g; 8.59 mmol), jV-ethyl-

jV-isopropyl-propan-2-amine (1.48 mL; 8.59 mmol) and A^Af-dimethylpyridin-4-amine 

(10 mg) are stirred in DCM (50 mL) for 5 minutes; (3R)-3-methyl-l,2,3,4-

tetrahydroisoquinoline (0.76 g; 5.15 mmol) (cf. Preparation 1') is then added and the 

25 mixture is stirred for 15 minutes more. The insoluble parts are removed by filtration, and 

then the concentrated filtrate is purified by chromatography over silica gel using 

dichloromethane and methanol as eluants to yield the title compound. 



Preparation III: fe/7-Butyl (3-bromo-4-{[(3/?)-3-methyl-3,4-dihydroisoquinolin-2(lZ/)-

yl]carbonyl}benzyl)carbamate 

Step A: Methyl 4-(aminomethyI)-2-bromo~benzoate 

A solution of methyl 2-bromo-4-(bromomethyl)benzoate (4.57 g; 14.84 mmol) in 50 mL of 

methanol is added dropwise to a well-stirred solution of ammonia in methanol (7M; 

315 mL) at ambient temperature, and the solution is then stirred for 3 hours. All the 

solvents are evaporated off and the residue is purified by chromatography over silica gel 

using dichloromethane-methanol as eluants to yield the title compound. 

StepB: 2-Bromo~4-f(tert-butoxvc(irbonvlamhio)methvl]benzoic acid 

The compound of the above Step (4.04 g; 16.6 mmol) is dissolved in pyridine (55 mL) and 

then di-te/Y-butyl dicarbonate (5.43 g; 24.9 mmol) is added and the mixture is stirred at 

ambient temperature for 16 hours; it is then evaporated to dryness. The residue is 

redissolved in methanol (100 mL), and then 1M aqueous NaOH solution (54 mL) is added. 

The resulting solution is stirred for 1.5 hours at 50°C and is then allowed to cool to 

ambient temperature. The pH of the solution is adjusted to 7 using 2M aqueous HCl 

solution; the methanol is then evaporated off under reduced pressure. The resulting 

aqueous solution is diluted with water (50 mL), and then the pH is adjusted to 3 using 2M 

aqueous HCl solution. The product is extracted with dichloromethane (2 x 100 mL). The 

organic phase is washed with brine, then dried over Na2SC>4 and evaporated to dryness to 

yield the title compound which is used in the next Step without purification. 

IR: v: N-H: 3359 cm'1; C-H: 2983 cm'1; >C=0: 1685,1603 cm"1; amide: 1519 cm"1; C-O-

C: 1248, 1162, 1057 cm'1 

Step C: tert-ButyI (3~bromo-4-{[(3R)-3-methyl-3,4-dihydroisoquinoUn-2(lH)-yl]-

carbonyl}benzyl)carbamate 

The compound of the above Step (3.7 g; 11.2 mmol), TBTU (7.19 g; 22.4 mmol), 7V-ethyl-

iV-isopropyl-propan-2-amine (3.86 mL; 22.4 mmol) and 7V,W-dimethylpyridin-4-amine 

(48 mg) are stirred in dichloromethane (100 mL) for 5 minutes, and then (3R)-3-methyl-

1,2,3,4-tetrahydroisoquinoline (1.98 g, 13.44 mmol) (cf. Preparation 1') is added, and the 
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mixture is stirred for 1 hour more. The insoluble parts are removed by filtration, and then 

the concentrated filtrate is purified by chromatography over silica gel using 

dichloromethane and methanol as eluants to yield the title compound. 

High-resolution mass spectrometry (ESI+): 

5 Empirical formula: C23H27BrN203 

[M+H]+ calculated: 459.1285 

[M+H]'1' measured: 45 9.12 82 

fH NMR (500 MHz, dmso-d6, 300K, presence of amide rotamers): 7.66-6.87 (m, 7H, 

aromatic), 5.34 and 4.12 (d, 2H, CH2-isoquinoline), 5.02 and 4.97 and 3.87 and 3.83 (m, 

10 IH, CH2-isoquinoline), 4.17 (d, 2H, CH2-benzyl), 3.18-2.48 (m, IH, CTh-isoquinoline), 

1.16 and 1.14 and 1.10 and 0.98 (d, 3H, isoquinoline CH3), 1.31 and 1.41 (s, 9H, Boc). 

Example 1. 5-(5-Chloro-2-{[(3/?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyI}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-/V-(l-methyl-l#-pyrazol-4-

yl)-l//-pyrrole-3-carboxamide 

15 Step A: Ethyl 5-(5-chloro-2-{[(3R)-3-methyl~3,4-dihydroisoquinolin-2(lH)-yl]carbony1} 

phenyl)-!, 2-dimeihyl-lH-pynole-3-carboxylate 

To a solution of 1.4 g of the compound obtained in Preparation 1 (4.35 mmol) in 50 mL of 

dichloromethane there are successively added 0.7 g of the compound obtained in 

Preparation 1' (4.79 mmol), 0.7 g of HOBT (5.22 mmol), 0.81 g of EDC (5.22 mmol) and 

20 1.6 mL of triethylamine (21.7 mmol). The batch is then stiixed overnight at ambient 

temperature. The reaction mixture is then diluted with dichloromethane and washed 

3 times with saturated aqueous NaHC03 solution. The organic phase is then dried over 

MgSC>4, filtered, concentrated to dryness, and then purified by chromatography over silica 

gel using dichloromethane and methanol as eluants. 

25 JH NMR: 5 (500 MHz; dmso-d6; 300K): 7.6-7.3 (m, 3H, aromatic Hs, 4-chlorophenyl); 

7.2-6.85 (m, 4H, aromatic Hs, tetrahydroisoquinoline); 6.45-6.3 (m, IH, H pyrrole); 5.0-

4.8-3.8 (m, IH, aliphatic H, tetrahydroisoquinoline); 5.3-3.75 (dd, 2H, aliphatic Hs 
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tetrahydroisoquinoline); 4.2-4.0 (m, 2H, OCH2CH3); 3.25 (s, 3H, CH3-N-pyrrole); 3.0-2.2 

(m, 2H, aliphatic Hs, tetrahydroisoquinoline); 2.5 (s, 3H, CH3-pyrrole); 1.25 (t, 3H, 

OCH2CH3); 1.05 (d, 3H, tetrahydroisoquinoline-CH3) 

IR: v: >C=0: 1693 cm"1 ester; v: >C-0: 1625 cm"1 amide 

5 Step B: 5-(5-Chloro-2-{[(3R)-3-methyl-3,4-dihydroisoquinoUn-2(lH)-yl]carbonyl}-

phenyl)-!, 2-dimethyl-lH-pyrrole-3-carboxylic acid 

To a solution of 1.7 g of the compound obtained in Step A (3.77 mmol) in 5 mL of dioxane 

there is added 0.317 g of LiOH (7.5 mmol) dissolved ill 5 mL of water. The batch is heated 

in a microwave apparatus for 4 hours at 100°C (power 140 W). The reaction mixture is 

10 then filtered and concentrated to dryness. The residue thereby obtained is taken up in 

dichloromethane (50 mL) and then saturated aqueous NH4CI solution is added thereto. The 

organic phase is washed with water and then with brine, dried over MgSC>4, filtered and 

concentrated to dryness. The title product is obtained in the form of a solid and is used 

directly in the next Step. 

15 *H NMR: 8 (500 MHz; dmso-d6; 300K): 11.05 (broad s, IH, COOH), 7.5-7.2 (m, 3H, 

aromatic Hs, 4-chIorophenyl); 7.2-6.9 (m, 4H, aromatic Hs, tetrahydroisoquinoline); 6.45-

6.2 (111, IH, aliphatic H, H pyrrole); 5.3-3.75 (dd, 2H, aliphatic Hs, tetrahydroisoquinoline); 

5.0-4.8-3.8 (m, IH, aliphatic H, tetrahydroisoquinoline); 3.5-3.2 (s, 3H, CH3-N-pyrrole); 

3.0-2.1 (aliphatic Hs, CH3-tetraisoquinoline); 2.5-2.4-1.98 (m, 3I-I, CH3-pyrrole); 1.05-

20 0.52 (m, 3H, aliphatic Hs, CH3-tetraisoquinoline) 

IR : v: -OH: 3500-2000 cm"1 carboxylic acid; v: >C=0: 1699 + 1658 cm"1 carboxylic acid; 

v: >C=N-: 1625 cm"1 amide 

Step C: N-(4-{ftert-Butvl(dimethvl)silvlIoxvtehenvl)-5-(5-chloro-2~{[(3R)-3-methvl-3,4-

dihydroisoqninolin-2(lH)-yl]carbonyl}phenyl)-l,2-dimethyl-N-(l-methyl-lH-pyrazol-4-

25 yl)-lH-pyrrole-3-carboxamide 

To a solution of 0.65 g of the compound obtained in Step B (1.54 mmol) in 15 mL of 

dichloroethane there is added, dropwise, 0.244 mL of l-chloro-N.Af 2-trimethyl-prop-l-en-

l-amine. The reaction mixture is stirred at ambient temperature for 1 hour, and there are 

then added 0.56 g of the compound of Preparation 1" (1.84 mmol), 10 mL of 
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dichloroethane and 0.376 g of 4-dimethylaminopyridine (DMAP) (3.07 mmol). The batch 

is stirred at 110°C overnight. The reaction mixture is concentrated, dissolved in 

dichloromethane and washed with saturated aqueous NaHCC>3 solution. The title product is 

obtained in the form of an oil and is used directly in the next Step. 

5 Step D: 5-(5-Chloro-2-{[(3R)-3-methyl-3,4-dihydroisoqiiinolin-2(lH)-yl]carbonyl}-

phenyl)-N-(4-hydroxyphenyl)-l,2-dimethyl-N-(l-methyl-lH~pyrazol-4-yl)-lH-pyrrole-3-

carboxamide 

To a solution of 0.8 g of the compound obtained in Step C (1.03 mmol) in 2 mL of 

methanol, there are added 1.55 mL of a 1M solution of potassium hydroxide in methanol 

10 (1.55 mmol). The batch is stirred at ambient temperature for 30 minutes. The reaction 

mixture is then diluted with dichloromethane and successively washed with 1M aqueous 

HCl solution, saturated aqueous NaHCC>3 solution and then brine until neutral. The organic 

phase is then dried over MgS04, filtered and evaporated. The crude product thereby 

obtained is purified by chromatography over silica gel using dichloromethane and 

15 methanol as eluants. The solid thereby obtained is dissolved in a mixture of 

water/acetonitrile until dissolution is complete, filtered and then lyophilised. 

Elemental microanalysis: (%, theoreticalnneasured) 
%C=68.74:68.25; %H=5.43:5.69; %N=11.79:11.66; %C1=5.97:5.95 

High-resolution mass spectrometry (ESI+): 

20 Empirical formula: C34H32CIN5O3 

[M+H]+calculated: 594.2266 

[M+H]+ measured: 594.2289 
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Example 2. 5-(2-{[(35)-3-(AminomethyI)-3,4-dihydroisoquinolin-2(l//)-

yI]carbonyl}phcnyl)-l-inethyl-/V,/V-diphenyl-l//-pyrroIe-3-carboxamide 

Step A: tert-Butyl {[(3S)-2-{2-[4-(diphenylcarbamoyl)-l-methyl-lH-pyrrol-2-yl]benzoyJ}-

l,2,3,4-tetrahydroisoquinolin-3-ylJmethyl}carbamate 

5 The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 2 and fe/7-butyl [(3<S)-l,2,3,4-tetrahydroisoquinolin-3-ylmethyl]carbamate 

(see Preparation 21) in Step A, and jV-phenylaniline in Step C. 

Step B: 5-(2-{[(3S)-3-(Aminomethyl)-3,4-dihydro\soqiiinolin-2(lH)-yl]carbony\'} 

phenyl)-l-methyl-N,N-diphenyl-lH-pyrroIe-3-carboxamide 

A solution of the NH-Boc compound of Step A in dichloromethane is placed at 0°C. 

10 molar equivalents of trifluoroacetic acid are added thereto dropwise. The batch is stirred 

at ambient temperature for 4 hours until the starting material has disappeared completely. 

The reaction mixture is then concentrated to dryness, taken up again and co-evaporated 

twice with toluene, then taken up in a mixture of acetonitrile/H20 and finally lyophilised. 

The title product is then obtained after a neutralisation step. 

Elemental microanalysis: (%>, theoretical:measured) 
%C=77.75:77.27; %H=5.97:5.73; %N=10.36:10.44 

Example 3. 5-(5-Chloro-2-{[(35)-3-[(4-methylpiperazin-l-yl)methyl]-3,4-dihydro-

isoquinoIin-2(l//)-yl]carbonyl}phenyl)-A'-(4-hydroxyphenyl)-A'-(li/-indoI-5-yl)-l-

20 methyl-l//-pyrrole-3-carboxamide 

Step A: tert-Butyl 5-[(4-{[tert-butyI(dimethyl)silyl]oxy}phenyl){[5-(S-chloro-2-{[(3S)-3-

[(4-methylpiperazin-l-yl)methylJ-3,4-dihydroisoquino/in-2(IH)-yl]carbonyl}phenyl)-l-

methyl-lH-pyrrol-3-yl]carbonyl}aminoJ-lH-indole-l-carboxylate 

The title compound is obtained in accordance with the process of Example 1 using the acid 

25 of Preparation 3 and (3«S')-3-[(4-methyl-l-piperazinyl)methyl]-1,2,3,4-tetrahydro-

isoquinoline (see Preparation 4') in Step A, and the compound of Preparation 3" in Step C. 

10 

15 
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Step B: 5-(5-Chloro-2-{[(3S)-3-[(4-methylpiperazin-l-yl)methyl]-3,4-dihydroisoquinoHn-

2(lH)-yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-N-(lH-indol-5-yl)~l-methyl-lH-

pyrrole-3-carboxamide 

To a solution of 455 mg (0.49 mmol) of the product obtained in Step A in 5 mL of 

5 methanol there are added 135 mg (2.5 mmol) of KOH. After stirring for 3 hours at ambient 

temperature, the reaction mixture is concentrated, treated with saturated aqueous NaHCC>3 

solution and extracted with methylene chloride. The organic phase is then dried over 

MgS04, filtered and evaporated to dryness. The crude product thereby obtained is then 

purified by chi'omatography over silica gel using dichloromethane and methanol as eluants 

10 to yield the expected product in the form of a foam. 

Elemental microanalysis: (%>, theoretical.'measured) 

%070.72:68.54; %H=5.79:5.37; %N=11.78:11.41; %C1=4.97:4.79 

High-resolution mass spectrometry (ESI+): 

15 Empirical formula: C42H41CIN6O3 

[M+H]+ calculated: 713.3007 

[M+H]+measured: 713.2973 

Example 4. iV-(4-Hydi'oxyphenyl)-7V-(l//-indol-5-yl)-l-methyI-5-(6-{[(31S,)-3-[(4-

methyIpiperazin-l-yl)methyl]-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-

20 benzodioxol-5-yl)-l//-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 3 using the 

compound of Preparation 4 in Step A. 

Elemental microanalysis: (%, theoreticahmeasured) 

%C=71.45:69.32; %H=5.86:5.22; %N=11.63:11.08 

25 High-resolution mass spectrometry (ESI+): 

Empirical formula: C43H42N6O5 

[M+H]+ calculated: 723.3295 

[M+H]+ measured: 723.3262 
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Unless otherwise mentioned, the compounds of the following Examples are 

synthesised in accordance with the process of Example 1 using, in Step A: (i) the 

appropriate acid obtained according to one of Preparations 1 to 32 and (ii) the 

appropriate tetrahydroisoquinoline compound obtained according to one of 

Preparations V to 9' and, in Step C: (iii) the suitable NHR3R4 amine (a non-

exhaustive list is proposed in Preparations 1" to 42". The compounds thereby 

obtained are optionally subjected to a step of conversion into salt form in the presence 

of HCl in ether. After filtration and lyophilisation in a mixture of acetonitrile/water, 

the hydrochloride of the expected compound is obtained. 

Example 5. 5-(5-Chloro-2-{[(3iS)-3-[(4-methylpiperazin-l-yl)methyl]-3,4-

dihydroisoquinolin-2(l/7)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-l-methyl-/V-(l-

methyl-l//-indol-5-yl)-l/7-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%>, theoretical.'measured) 
%C=64.54:64.9; %H=5.67:5.49; %N=10.5:10.4; %C1=13.29:12.52; %Cl-=8.86:7.39 

Example 6. 5-(5-ChIoro-2-{[(35)-3-[(4-methylpiperazin-l-yl)methyI]-3,4-

dihydroisoquinolin-2(li/)-yl]carbonyI}phenyl)-l-ethyl-/V-(4-hydroxyphenyl)-/V-(l-

mcthyM//-indol-5-yl)-l//-pyrrole-3-carboxamide 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C44H45CIN6O3 

[M+H]+calculated: 741.3320 

[M+H]+measured: 741.3326 

Example 7. 5-(5-Chloro-2-{[(3S)-3-[(4-methylpiperazin-l-yl)methyl]-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-l-cyclopropyl-/V-(4-hydroxyphenyl)-

Ar-(l-methyl-l//-indol-5-yl)-l//-pyrrole-3-carboxamide 
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High-resolution mass spectrometry (ESI+): 

Empirical formula: C45H45CIN6O3 

[M+H]+ calculated: 753.3320 

[M+H]+measured: 753.3306 

Example 8. 5-(5-Chloro-2-{[(35)-3-[(4-methylpiperazin-l-yl)methyI]-3,4-

dihydroisoquinolin-2(LH)-yl]carbonyl}phenyI)-iV-(4-hydroxyphenyl)-iV-(l-methyl-l//-

indol-5-yl)-l-(propan-2-yl)-ll/-pyrrole-3-carboxamide 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C45H47CIN6O3 

[M+H]+ calculated: 755.3476 

[M+H]+ measured: 755.3466 

Example 9. jV-(4-Hydroxyphenyl)-l-methyl-A/-(l-methyl-l//-indol-5-yl)-5-(6-{[(31S)-

3-[(4-methylpiperazin-l-yl)methyl]-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-

benzodioxol-5-yl)-l//-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoretical.-measured) 
%0=65.26:65.8; %H=5.73:5.47; %N=10.38:10.48; %C1=8.76:8.46; %Cl-=8.76:8.02 

Example 10. 5-(5-Fluoro-2-{[(3^)-3-(nxorpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(li/)-yljcarbonyl}phenyl)-/V-(4-hydroxyphenyl)-l,2-dimethyl-/V-phenyl-l/ir-pyrrole-

3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoretical^measured) 
%C=69.11:68.56; %H=5.8:5.31; %N=8.06:8.13; °/oCl-=5.1:4.68 
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Example 11. 5-(5-Fluoro-2-{[(35)-3-(morphoiin-4-yImethyl)-3,4-dihydroisoquinolin-

2(l//)-yIjcarbonyl}phenyl)-7V-(4-hydroxyp]ienyl)-l-(3-hydroxypropyl)-2-inethyl-7V-

phenyl-l/f-pyrrole-3-carboxamide hydrochloride 

Step A: l-[3-(Benzyloxy)propyl]-5-(5-J1uoro-2-{f(3S)-3-(morpholin-4-ylmethyI)-3,4-

dihydroisoquinolin-2(lH)-yl}carbonyl}phenyl)-N-(4-hydroxyphenyl)-2-methyl-N-phenyl-

lH-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 10 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 2" in Step C. 

Step B: S-(S-Fluoro-2-{f(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lH)-

yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-l-(3-hydroxypropyl)-2-methyl-N-phenyl-lH-

pyrroIe-3-carboxamide hydrochloride 

The compound of Step A is subjected to a deprotection reaction in accordance with a 

protocol analogous to that described in Step B of Example 23. 

Elemental microanalysis: (%>, theoretical:measured) 
%068.24:67.96; %H=6:5.79; %N=7.58:7.61; %Cl-=4.8:4.75 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C42H43FN4O5 

[M+H]+calculated: 703.3296 

[M+H]+ measured: 703.33294 

Example 12. 5-(5-Fluoro-2-{[(3JS)-3-(niorpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-AL(4-hydroxyphenyI)-l,2-dimethyI-7V-(l-methyl-l//-

indazol-5-yI)-l//-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoreticaUmeasured) 
%C=67.33:67.39; %H=5.65:5.18; %N=11.22:11.52; %Cl--4.73:3.82 
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Example 13. vV-(3-Fluoro-4-methylphenyl)-/V-(4-hydroxyphenyl)-l,2-dimethyl-5-(6-

{[(35)-3-(morpholin~4-ylmethyl)-3,4-dihydroisoquinolin-2(l/f)-yl]carbonyl}-l,3-

benzodioxol-5-yl)-l//-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoreticahmeasured) 
5 %C=66.97:66.72; %H=5.62:5.21; %N=7.44:7.59; %Cl-=4.71:4.54 

Example 14. Af-(4-Hydroxyphenyl)-l,2-dimethyl-Af-(l-methyl-l//-indazol-5-yl)-5-(6-

{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li/)-ylJcarbonyl}-l,3-

benzodioxol-5-yl)-17/-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoreticahmeasured) 

10 %C=66.62:66,59; %H=5.59:4.67; %N=10.84:10.85; %Cl-=4.57:4.24 

Example 15. Ar-(4-Hydroxyphenyl)-l,2-dimethyl-5-(6-{{(31S)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyI}-l,3-benzodioxol-5-yl)-7V-phenyl-

l//-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoreticahmeasured) 
15 %C=68.28:67.07; %H=5.73:5.09; %N=7.77:7.75; %C1-=4.92:5.71 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C41H40N4O6 

[M+H]+calculated: 685.3026 

[M+H]+ measured: 685.3033 

20 Example 16. iV-(3-Fluorophenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyI-5-(6-{l(3iS)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/i)-yl]carbonyl}-l,3-benzodioxol-

5-yl)-li/-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=66.62:66.11; %H=5.45:5.2; %N=7.58:7.89; %Cl-=4.8:5.59 
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Example 17. 5-(5-ChIoro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-clihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-l,2-dimethyl-iV-phenyM;£/-pyrrole-

3-carboxamide hydrochloride 

Elemental microanalysis: (%>, theoreticahmeasured) 
%C=67.51:66.91; %H=5.66:5.05; %N=7.87:7.88; %Cl-=4.98:5.75 

Example 18. l-(2-Hydroxyethyl)-Ar-(4-hydroxyphenyl)-2-methyl-5-(6-{[(3>Sr)-3-[2-

(morpholin-4-yl)ethyl]-3,4-dihydroisoquinolin-2(l//)-ylJcarbonyI}-l,3-benzodioxol-5-

yl)-Ar-phenyH//-pyrrole-3-carboxamide hydrochloride 

Step A: l-[2-(Benzyloxy)ethyl]-N-[4-(benzyloxy)phenyl]-2-methyl~5-(6-{[(3S)-3-[2-

(morpholin-4-yl)ethyl]-3,4-dihydroisoquinolin-2(lH)-yl]carbonyl}-l,3-benzodioxol-5-yl)-

N-phenyl-lH-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 9 and (3iS)-3-[2-(morpholin-4-yl)ethyl]-l,2,3,4-tetrahydroisoquinoline (see 

Preparation 5') in Step A, and 4-(benzyloxy)-iV-phenylaniline (see Preparation 8") in 

Step C. 

Step B: l-(2-Hydroxyethyl)-N-(4-hydroxypheny/)-2~methy/-5-(6~{[(3S)-3-[2-(morpholin-

4-y/)e/hylJ-3,4-dihydroisoquinolin-2(lH)-ylJcarbonyl}-l,3-benzodioxol-5-yl)-N-pheny/-

lH-pyrrole-3-carboxamide hydrochloride 

The compound of Step A is subjected to a deprotection reaction in accordance with a 

protocol analogous to that described in Step B of Example 23. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C38H40N6O5 

[M+H]+ calculated: 729.3283 

[M+H]+ measured: 729.3282 

Example 19. N-(4-Hydroxyphenyl)-5-(5-methoxy-2-{[(3iS)-3-(morpholin-4-ylmethyl)-

3,4-dihydroisoquinolm-2(lj£/)-yl]carbonyl}phenyl)-l,2-dimethyl-A'-phenyl-li/-

pyrrole-3-carboxamide hydrochloride 
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Efementaf microanalysis: (%, tlieoreticahmeasnred) 
%C=69.63:69.45; %H=6.13:5.94; %N-7.92:7.79; %Cl-=5.01:4.58 

Example 20. iV-(4-Hydroxyphenyl)-5-(5-methoxy-2-{[(3i?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-l,2-dimethyl-7V-(pyridin-4-yl)-l//-

pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, tlieoreticahmeasnred) 
%C=69.39:69.66; %H=5.66:5.46; %N=8.99:8.92; %Cl-=5.69:5.29 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C36H35N4O4 

[M+H]+ calculated: 587.2653 

[M+H]+ measured: 587.2649 

Example 21. iV-(4-Hydroxyphenyl)-l,2-dimethyl-iV-(l-methyl-lif-pyrazol-4-yl)-5-(7-

{[(3vS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-2,3-

dihydro-l,4-benzodioxin-6-yl)-l/ir-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, tlieoreticahmeasnred) 
%C=64.99:64.67; %H=5.86:5.67; %N=11.37:11.27; %C1-=4.8:4.71 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H43N6O6 

[M+H]+ calculated: 703.3236 

[M+H]+measured: 703.3239 

Example 22. AL(4-Hydroxyphenyl)-l,2-dimethyl-5-(7-{[(35)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l//)-ylJcarbonyI}-2,3-dihydro-l,4-benzodioxin-6-

yl)-A^-phenyl-l//-pyi role-3-carboxamide hydrochloride 



Elemental microanalysis: (%, theoretical measured) 
%068.61:67.97; %H=5.89:5.59; %N=7.62:7.55; %Cl-=4.82:4.27 

Example 23. l-(2-Hydroxyethyl)-jV-(4-hydroxyphenyl)-2-inethyI-5-(6-{[(31?)-3-

methyl-3,4-dihydroisoquinolin-2(l//)-yIJcarboiiyl}-l,3-benzodioxol-S-yl)-Ar-(l-methyl-

l//-pyrazoI-4-yl)-li/-pyrrole-3-carboxamide 

Step A: l-[2-(Benzyloxy)etliyl]-N-(4-{[tert-butyl(dimethyl)silyl]oxy}phenyl)-2-methyl-5-

(6-{[(3R)~3~methyl-3,4-dihydroisoquinolin-2(lH)-yl]carbonyl}-l,3-benzodioxol-5-yt)-N-

(l-methyl-lH-pyrazol-4-yI)-lH-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 9 and the compound of Preparation 1" in Step C. 

Step B: N-(4-{[tert-Butyl(dimethyl)silyl]oxy}phenyl)-l-(2-hydroxyethyl)-2-methyl-5-(6-

{[(3R)-3-methyl-3,4-dihydroisoquino1in-2(lH)-yl]carbonyl}-l,3-benzodioxol-5-yl)-N~(l-

methyl-lH-pyrazol-4-yl)-lH-pyrro/e-3-carboxamide 

To a solution of 6.86 g (8.19 mmol) of the compound of Step A in 70 mL of anhydrous 

methanol there are added 1.37 g of Pd/C 10%. The batch is degassed for 0.5 hours and then 

stirred at ambient temperature under dihydrogen pressure (1.5 bar) for 12 hours. The 

reaction mixture is then filtered and then concentrated to dryness. The expected product is 

obtained in the form of a solid. 

*H NMR: 5 (500 MHz; dmso-d6; 300K): 7.7-7.4 (s, IH, H pyrazole); 7.1-6.8 (s, IH, H 

pyrazole); 7.3-6.9 (m, 4H, aromatic Hs, H tetrahydroisoquinoline); 7.0-6.7 (m, 2H, 

aromatic Hs); 6.9-6.4 (m, 21-1, aromatic 1-Is); 6.8-6.4 (m, 2H, aromatic Hs); 6.1 (m, 2H, 

OCH2O); 5.2, 5.0, 4.7 (4s, H, H-pyrrole (presence of conformational isomers); 5.15 (d, 

IH, aliphatic H, H tetrahydroisoquinoline); 4.9 (m, 1I-I, aliphatic H, H 

tetrahydroisoquinoline); 4.9-4.8 (m, IH, CH2OH); 4.7 (m, IH, aliphatic H, H 

tetrahydroisoquinoline); 3.9 (d, IH, aliphatic H, H tetrahydroisoquinoline); 3.85 (m, IH, 

aliphatic H, H tetrahydroisoquinoline); 3.7 (m, 2H, aliphatic Hs, CH2CH2OH); 3.75 (2s, 

3H, ); 3.5-3.2 (m, 2H, aliphatic Hs, CH2CH2OH); 3.0-2.4 (m, 2H, aliphatic H, H 

tetrahydroisoquinoline); 2.4-2.3 (4s, 3H, CH3-pyrrole); 1.5, 0.95, 0.75 (4 d, 3H, CH3-

THIQ); 0.85 (broad s, 9H, Si(CH3)2(CH(CH3)2); 0.15 (m, 6H, Si(CH3)2(CH(CH3)2) 
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IR: v: -OH: 3346 cm"1 carboxylic acid; v: >C=0: 1621 cm"1 

Step C: l-(2-Hydroxyethyl)-N-(4-hydroxyphenyl)-2-methyl-5-(6-{[(3R)-3-methyl-3,4-

dihydroisoquinolin-2(lH)-yI]carbonyl}-l,3-benzodioxol-5-yl)-N-(l-methyl-lH-pyrazol-4-

yI)-lH-pyrrole-3-carboxamide 

The phenol function of the compound of Step B is deprotected following the process of 

Step D of Example 1. 

Elemental microanalysis: (%, theoretical:measured) 

%068.23:68.12; %H=5.57:5.29; %N=11.05:10.79 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C36H36N5O6 

[M+H]+ calculated: 634.2662 

[M+H]+ measured: 634.2660 

Example 24. iV-(4-Hydroxypheiiyl)-5-(5-methoxy-2-{[(3>S)-3-(morpholin-4-yImethyl)-

3,4-dihydroisoquinolin-2(l/Z)-yl]carbonyl}phcnyI)-l,2-dimethyl-7V-(l-methyl-li/-

pyrazol-4-yl)-l//-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoreticaUmeasured) 
%065.86:64.47; %H=6.09:5.88; %N=11.82:11.45; %Cl-=4.98:6.7 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C39H42N605 

[M+H]+ calculated: 675.3289 

[M+H]+measui-ed: 675.3287 

Example 25. 5-(5-Chloro-2-{[(3»S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-l,2-dimethyl-/V-(l-methyI-l//-

pyrazol-4-yl)-l//-pyrrole-3-carboxamide hydrochloride 
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Efemental microanalysis: (%, theoretical.'measured) 

%0=63.77:62.83; %H=5.63:5.83; %N=11.74:11.29; %Cl-=4.95:5.42 

Example 26. 7V-(4-Hydroxyphenyl)-2-methyl-l-[2-(methylamino)ethyl]-5-(6-{[(3/f)-3-

methyl-3,4-dihydroisoquinolin-2(l/T)-yl]carbouyl}-l,3-benzodioxol-5-yI)-Ar-(l-niethyl-

l//-pyrazol-4-yl)-lif-pyrrole-3-carboxamide hydrochloride 

The procedure is in accordance with Steps A, B and C of the process of Example 30 

replacing the sodium azide used in Step B by methylamine. After purification over silica 

gel (CH2Cl2/MeOH/NH3 gradient), the compound obtained, 0.3 g (0.46 mmol), is dissolved 

in 5 mL of anhydrous methanol and there is added, dropwise, 0.464 mL (0.47 mmol) of 

1M HCl solution in ether. The batch is stirred for 0.5 hours at ambient temperature. The 

precipitate thereby obtained is filtered off and dried and then dissolved in a mixture of 

CH3CN/H2O before being lyophilised at low temperature. The expected product is 

obtained in the form of a solid. 

Elemental microanalysis: (%, tlieoreticahmeasnred) 
%C=65.05:64.64; %H=5.75:5.43; %N=12.3:12.3; %Cl-=5.19:5.39 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C^HjgNeOs 

[M+Hf calculated: 647.2903 

[M+H]+ measured: 647.2922 

Example 27. l-[2-(DimethyIamino)ethyl]-A/-(4-hydroxyphenyl)-2-methyl-5-(6-{[(3/?)-

3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-A'-(l-

methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide hydrochloride 

The procedure is in accordance with the process of Example 26, replacing the methylamine 

in Step B by dimethylamine. 

Elemental microanalysis: (%, tlieoreticahmeasnred) 
%0=65.46:65.07; %H=5.93:5.87; %N=12.05:12.06; %Cl-=5.08:5.55 
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High-resolution mass spectrometry (ESI+): 

Empirical formula: C38H40N6O5 

[M+H]+ calculated: 661.3060 

[M+H]* measured: 661.3045 

5 Example 28. 5-(5-Chloro-2-{[(37?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]cai'bonyl}phenyl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-A^-(pyridin-4-yl)-lJyr-pyrrole-

3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoretical'.measured) 
%C=66.99:66.88; %H=5.14:5.28; %N=8.93:8.87; %CI-=5.65:4.98 

10 High-resolution mass spectrometry (ESI+): 

Empirical formula: C35H32CIN4O3 

[M+H]+calculated: 591.2157 

[M+H]+measured: 591.2178 

Example 29. 5-(5-Chloro-2-{[(35)-3-{[2-(inorpholin-4-yl)ethoxy]methyl}-3,4-

15 dihydroisoquinoliu-2(li?)-yl]carbonyl}plienyl)-A/-(4-hydroxyphenyl)-l,2-diinethyl-A'r-

phenyl-l//-pyrrole-3-carboxamide hydrochloride 

Step A: Methyl 5-(5-chloro-2-{[(3S)-3-(hydroxymethyl)-3,4-dihydroisoqumolin-2(lH)-

yl]carbonyl}phenyl)-l,2-dimethyl-lH-pyrrole-3-carboxylate 

To a solution of 4.9 g of the compound of Preparation 1 in a mixture of 40 mL of 

20 dimethylformamide and 40 mL of tetrahydrofuran there are added 2.73 g (1.1 equivalents) 

of (SS^-hydroxymethyl-l^S^-tetrahydroisoquinoline, 7.95 mL of diisopropylethyl-

amine and 9.84 g (1.7 equivalents) of HATU. After stirring for 2 hours at ambient 

temperature, the reaction mixture is dried, taken up in ethyl acetate and then washed with 

10 % aqueous citric acid solution and water. The combined aqueous phases are extracted 

25 with ethyl acetate. The organic phases thereby obtained are combined, dried over Na2SC>4, 

filtered and concentrated under reduced pressure. The crude product obtained is purified by 

chromatography over silica gel using dichloromethane and ethanol as eluants to yield the 

title compound. 
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XH NMR: 8 (500 MHz; dmso-d6; 300K): 7.6-7.4 (m, 3H, Cl-Ph); 7.2-6.9 (m, 4H, 

Ar(THIQ); 6.5-6.15 (broad 4s, IH, pyrrole); 4.9-3.8 (6 d, 2H, NCH2 THIQ); 4.85-3.6 (m, 

IH, NCH THIQ); 4.2-4.0 (m, 2H, OCH2 ester), 3.45-3.2 (3s, 3H, N-CH3); 3.35-3.0 (3m, 

2H, HOCH2); 3.0-2.0 (m, 2H, THIQ); 2.5-2.1 (m, 3H, CH3 pyrrole); 1.25-1.1 (m, 3H, CH3 

5 ester) 

IR: v -OH: 3388 cm"1, v >C=0: 1693 cm"1 (conjugated ester), v >C=0: 1620 cm"1 (amide) 

Step B: Methyl 5-(5-chloro-2-{[(3S)-3-{[2-(nwrpholm-4-yl)ethoxy]methyl}-3,4-

(lihydroisoquinolin~2(lH)-y/]carbonyl}pfienyI)-l,2-(limet/iyl~lH-pyrrole-3-carboxylate 

A solution of 1.7 g (3.2 mmol) of the compound obtained in the above Step in 20 mL of 

10 dimethylformamide is added, dropwise at 0°C, to a suspension of 0.280 g of NaH 60 % in 

oil (2.2 equivalents) in 10 mL of dimethylformamide. After stilling for 5 minutes at 

ambient temperature, a suspension of 0.68 g of 4~(2-bromoethyl)morpholine hydrobromide 

(1.1 equivalents) is added dropwise. The reaction mixture is stirred at ambient temperature 

for 45 minutes. There are then added, in two steps over 20 hours, 2.2 equivalents of 4-(2-

15 bromoethyl)morpholine hydrobromide, and then 3 equivalents of NaH 60 % in oil. The 

reaction mixture is then poured into a mixture of 10 % aqueous ammonium chloride and 

ethyl acetate. The resulting organic phase is successively washed with water, and then with 

saturated aqueous LiCl solution and brine. It is then dried over Na2SC>4, filtered and 

concentrated under reduced pressure. The oil obtained is purified by chi'omatography over 

20 silica gel using dichloromethane and ethanol as eluants to provide the expected product. 

*H NMR: 8 (500 MHz; dmso-d6; 300K): 7.6-7.3 (m, 3H, Cl-Ph); 7.2-6.85 (m, 4H, 

Ar(THIQ); 6.5-6.15 (broad s, IH, pyrrole); 5.25-3.8 (m, 2H, NCH2 THIQ); 5.05-3.75 (m, 

IH, NCH THIQ); 4.2-4.0 (m, 2H, OCH2 ester), 3.5-3.25 (m, 3H, N-CH3); 3.6-2.75 (m, 8H, 

OCH2 morpholinoethoxymethyl); 2.95-2.05 (m, 2H, THIQ); 2.55-2.15 (m, 6H, NCH2 

25 morpholinoethoxymethyl); 2.55-2.05 (m, 3H, CH3 pyrrole), 1.25-1.1 (m, 3H, CH3 ester) 

IR: v >C=0: 1694 cm"1 (conjugated ester), v >C=0: 1629 cm"1 (amide) 
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Step C: 5-(5-Chloro-2~{f(3S)-3-{[2-(morpholin-4-yl)ethoxy]methyl}-3,4-dihydro-

isoquinolin-2(lH)-ylJcarbony1}phenyl)-l,2-dimethyl-lH-pyrroIe-3-carboxyIic acid 

To a solution of 1.46 g of the compound of the above Step in 5 mL of dioxane there are 

added 5 mL of 1M aqueous LiOI-I solution. The batch is heated in a microwave apparatus 

5 (100 W) at 100°C for 2 hours. The reaction mixture is poured into water and then extracted 

with ethyl ether. The ethereal phase is extracted again with 10 mL of water. The aqueous 

phases are acidified to pH 5-6 by adding saturated aqueous ammonium chloride solution 

and then extracted twice with dichloromethane. The dichloromethane phase is dried over 

Na2S04, filtered and concentrated to dryness. The title product is obtained in the form of a 

10 meringue. 

'H NMR: 8 (500 MHz; dmso-d6; 300IC): 11.4 (broad s, IH, C02H), 7.6-7.3 (m, 3H, Cl-

Ph); 7.2-6.8 (m, 4H, Ar(THIQ); 6.5-6.2 (broad 4s, IH, pyrrole); 5.25-3.75 (m, 2H, NCH2 

THIQ); 5.05-3.7 (3m, IH, NCH THIQ); 3.5-3.2 (3s, 3H, N-CH3); 3.6-2.7 (m, 8H, OCH2 

morpholinoethoxymethyl); 2.5-2.2 (m, 6H, NCH2 morpholinoethoxymethyl); 3.0-2.0 (m, 

15 2H, THIQ), 2.5-2.0 (3s, 3H, CH3 pyrrole) 

IR: v-OH: 3300-2200 cm"1, v>C=0: 1697-1662 cm"1 (double band, carboxylic acid), 

v >C=0: 1628 cm"1 (amide) 

Step D: N-(4-(ltert-Butvl(dimethvl)silvl]oxv}phenvI)S-(5-chIoro-2-{((3S)~3~f[2-

(motphoHn-4-yl)et/toxyJmethyl}-3,4-diftydroisoquinolin-2(lH)-yl]carbonyl}p/tenyl)-l,2-

20 dimethyl-N-phenyl-lH-pyn'ole-3-carboxantide 

The acid obtained in Step C (1.48 g) is suspended in 15 mL of 1,2-dichloroethane. 

1.1 equivalents of 1 -chloro-iV, N, 2-trimethylpropenylamine are added thereto. After stirring 

for 1 hour at ambient temperature, there are added 15 mL of toluene and 1.05 equivalents 

of the compound of Preparation 2". The reaction mixture is heated for 14 hours at 110°C 

25 and then dried. The crude product thereby obtained is purified by chi'omatography over 

silica gel using dichloromethane and ethanol as eluants to yield the expected product. 

JH NMR: 8 (500 MHz; dmso-d6; 300K): 7.55-7.25 (m, 3H, Cl-Ph); 7.25-6.6 (m, 9H, 

Ar(THIQ)+phenyI); 6.8-6.5 (m, 2H, phenoxy); 7.0-6.6 (m, 2H, phenoxy); 5.7-5.05 (broad 

4s, IH, pyrrole); 5.2-3.6 (8d, 2H, THIQ); 5.05-3.6 (4m, IH, NCH THIQ), 3.6-2.9 (m, 8H, 
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aliphatic morpholinoethoxymethyl); 3.4-3.2 (broad 3s, 3H, N-CH3); 3.0-2.1 (m, 2I-I, 

THIQ), 2.35 (m, 2H, NCH2 moipholinoethoxymethyl); 2.4-2.2 (m, 4I-I, NCH2 morpholine); 

2.4-2.15 (broad 3s, 3H, CH3 pyrrole); 0.8 (broad 2s, 9H, SiC(CH3)3); 0.1 (4s, 6 H, SiCH3) 

IR: v >C=0: 1635-1595 cm-1 (double band), v Si-O: 1117 em"1, v Si-C: 837 cm"1 

5 Step E: 5-(5-Chloro-2-{[(3S)-3-{[2-(morpholin-4-yl)ethoxy]methyl}-3,4-dihydroiso-

quinoUn-2(lH)-yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-l,2-dimethyl-N-phenyl-lH~ 

pyrrole-3-carboxamide hydrochloride 

To a solution of 0.7 g of the compound of Step D in 5 mL of methanol there is added 

0.92 mL of a 1M solution of potassium hydroxide in methanol. After stirring for 1 hour 

10 10 minutes at ambient temperature, saturated aqueous sodium bicarbonate solution is 

added. The product which precipitates is extracted with ethyl acetate and then washed with 

water and brine. The resulting aqueous phases are extracted again with ethyl acetate. The 

organic phases thereby obtained are dried over Na2SC>4, filtered and concentrated under 

reduced pressure. The crude product obtained is purified by chromatography over silica gel 

15 using dichloromethane and ammonia-in-ethanol as eluants to provide 0.536 g of the title 

product, in the form of the base. The latter is dissolved in acetonitrile and converted into 

salt form using 1M aqueous HCl solution. After a lyophilisation step, the expected product 

is obtained in the form of a solid. 

Elemental microanalysis: (%, measured(theoretical)) 

20 %C=66.4(66.75);%H=5.98(5.87);%N=7.38(7.41);%Cl=9.42(9.38);%Cr==4.57(4.69) 

Example 30. l-(2-Ammoethyl)-AL(4-hydroxyphenyl)-2-methyl-5-(6-{[(37?)-3-methyl-

3,4-dihydroisoquinolin-2(li7)-yl]carbonyl}-l,3-benzodioxoI-5-yl)-A';-(l-methyI-l/r-

pyrazol-4-yl)-l//-pyrrole-3-carboxamide hydrochloride 

Step A: 2-{3-[(4-{[tert-Butyl(dimethyl)silyl]oxy}phenyl)(1 -methyl-lH-pyrazol-4-

25 yl)carbamoylJ-2-methyl-5-(6-{f(3R)-3-methyl-3,4-dihydroisoquino/in-2(lH)-

y/Jcarbonyl}~l,3-benzodioxol-5-yl)-lH-pyrrol-l-yl}ethyl methanesulphonate 

A solution of 4.65 g of the compound obtained in Step B of Example 23 (6.22 mmol) in 

100 mL of anhydrous THF is placed at 0°C. There are successively added thereto 3.5 mL 
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(12.44 mmol) of triethylamine and then, dropwise, 0.722 mL of methanesulphonic chloride 

(9.33 mmol) dissolved in 20 mL of THF. The batch is then stirred at ambient temperature 

for 2 hours. The reaction mixture is hydrolysed by addition of saturated aqueous NaHCC>3 

solution and then extracted twice with ethyl acetate. The organic phases are combined, 

5 dried over MgS04 and concentrated to dryness. The expected compound is obtained in the 

form of a glassy solid. 

'H NMR: 5 (500 MHz; dmso-d6; 300K): 7.7-7.45 (s, IH, H pyrazole); 7.1-6.9 (s, IH, H 

pyrazole); 7.2-6.4 (m, 8H, aromatic Hs); 6.95-6.65 (m, 2H, aromatic Hs); 6.1 (m, 2H, 

OCH2O); 5.2, 4.6 (4s, H, H-pyrrole (presence of conformational isomers); 4.9, 4.6, 3.9, 3.8 

10 (m, IH), 5.05-3.75 (m, IH, aliphatic H, H tetrahydroisoquinoline); 4.3-4.05 (m, 2H, 

aliphatic Hs, CH2CH20S02CH3); 4.2-3.95 (m, 2H, aliphatic Hs, CH2CH20S02CH3); 3.75-

2.7 (2s, 3H, CH3-pyrazole); 3.0 (several s, 3H, CH20S02CH3); 3.05-2.5 (several m, 2H, 

aliphatic Hs, H tetrahydroisoquinoline); 2.45-2.3 (several s, 3H, CH3-pyrrole); 1.05, 0.75 

(several d, 3H, CH3-tetraisoquinoline); 0.9 (several s, 9H, Si(CH3)2(CH(CH3)2); 0.1 (m, 

15 6H, Si(CH3)2(CH(CH3)2) 

IR: v: >0=0: 1626 cm"1, v: -S02: 1349 and 1172 cm"1 

Step B: l-(2-Azidoethyl)-N-(4-{[tert-butyl(dimethyl)silyl]oxy}phenyl)-2-methyl-5-(6-

{[(3R)-3-methyl-3,4-dihydroisoqirinolin-2(lH)-yl]carbonyl}-l,3-benzodioxol-5-yl)-N-(l-

methyl-lH-pyrazol-4-yl)-lH-pyrrole-3-carboxamide 

20 To a solution of 2 g (2.42 mmol) of compound of Step A in 20 mL of anhydrous DMF 

there is added 0.472 g (7.26 mmol) of sodium azide. The batch is stirred at 65°C for 

4 hours 30 minutes. The reaction mixture is poured into saturated aqueous NaHC03 

solution and then extracted twice with ethyl acetate. The organic phases are combined and 

washed with saturated aqueous LiCl solution, dried over MgS04 and concentrated to 

25 dryness. After purification over silica gel using dichloromethane and ammonia-in-

methanol as eluants, the expected product is obtained in the form of a foam. 

NMR: 5 (500 MHz; dmso-d6; 300K): 7.65-7.45 (several s, IH, H pyrazole); 7.1-6.9 

(several s, IH, H pyrazole); 7.3-6.4 (several m, 6H, aromatic 1-Is); 7.1-6.9 (several s, IH, 

aromatic Hs); 6.8, 6.5 (2m, 2H, aromatic Hs); 6.1 (several s, 2H, 0CH20); 5.25- 4.65 



(several s, IH, H-pyrrole (presence of conformational isomers); 4.9, 4.6,3.8 (several m, 

IH); 5.05-3.7 (several m, 4H, aliphatic Hs, H-THIQ + CH2CH2N3); 3.7 (several s, 3H, H 

CHs-pyrazole); 3.5-3.25 (m, 2H, CH2CH2N3); 3.1-2.4 (several m, 3H, CH3-pyrrole); 2.45-

2.3 (several s, 3H, CH3-pyrrole); 1.0-0.75 (several d, 3H, CH3-THIQ); 0.9 (several s, 9H, 

Si(CI-I3)2(CH(CH3)2); 0.1 (several s, 6I-I, Si(CH3)2(CH(CH3)2) 

IR: v:-N=N=N: 2100 cm"1, v: >C=0: 1630 cm'1, v: -Si-O-: 1035 cm"1 

Step C: l-(2-Azidoethyl)-N-(4-hydroxyplienyl)-2-methyl-5-(6-{[(3R)-3-methyl-3)4-

dihydroisoquinolin~2(lH)~yf]carbonyl}-l,3-benzodioxol-5-yI)-N-(l-met/tyl-lH~pyrazol-4~ 

yl)-lH-pyrrole-3-carboxamide 

To a solution of 1.12 g of the compound obtained in Step B (14.49 mmol) in 5 mL of 

methanol there are added, dropwise, 7.24 mL of 1M methanolic potassium hydroxide 

solution (72.45 mmol). The batch is stirred at ambient temperature for 3 hours. The 

reaction mixture is then concentrated to dryness, taken up in dichloromethane, hydrolysed 

with saturated aqueous NaHC03 solution and then extracted twice with dichloromethane. 

The organic phases are then combined, washed with water, dried over MgSC>4 and 

concentrated to dryness. The expected product is obtained in the form of a foam and used 

directly in the next Step. 

*H NMR: 8 (500 MHz; dmso-d6; 300IC): 9.60( (s, IH, CH2CH2OH); 7.65-7.45 (several s, 

IH, H pyrazole); 7.1-6.9 (several s, IH, H pyrazole); 7.3-6.4 (several m, 6H, aromatic Hs); 

7.1-6.9 (several s, IH, aromatic Hs); 6.8, 6.5 (2m, 2H, aromatic Hs); 6.15 (several s, 2H, 

0CH20); 5.35- 4.8 (several s, IH, H-pyrrole (presence of conformational isomers); 4.9, 

4.6, 3.8 (several m, IH, aliphatic H, H tetrahydroisoquinoline); 3.7 (several s, 3H, H CH3-

pyrazole); 3.5-3.25 (m, 2H, CH2CH2N3); 3.1-2.4 (several m, 3H, CH3-pyrroIe); 2.45-2.3 

(several s, 3H, H THIQ); 2.45-2.3 (several s, 3I-I, CH3-pyrrole); 1.0-0.75 (several d, 3H, 

CH3-THIQ) 

IR: v:-OH: 3171 cm"', v:-N=N=N: 2100 cm"1, v: >C=0: 1617 cm"1 
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Step D: l-(2-Aminoethvl)-N-(4-hvdroxvphenvl)-2-methvl-5-(6-{f(3R)-3-methvl-3.4-

dihydroisoquinolin-2(lH)-yl]carbonyl}-l,3-benzodioxol-5-yl)-N-(l-methyl-lH-pyrazol-4-

yI)-lH-pyrrole-3-carboxamide hydrochloride 

To a solution of 1.27 g of the compound obtained in the above Step (1.93 mmol) in 15 mL 

5 of anhydrous ethanol there is added 0.154 g of Pd/C 10 %. The batch is degassed for 

0.5 hours. It is then stirred for 12 hours at ambient temperature under hydrogen pressure 

(1.5 bar). The reaction mixture is then filtered and then concentrated to dryness. After 

purification by chromatography over silica gel (CH2Cl2/MeOH/NH3 gradient), an oily 

residue is obtained. The residue is dissolved in 10 mL of anhydrous ethanol and then 

10 converted into salt form by adding two molar equivalents of a IN solution of HCl in 

ethanol. The product is then dried before being dissolved in a minimum of a mixture of 

water and acetonitrile. After a lyophilisation step at low temperature, the expected product 

is obtained in the form of a solid. 

Elemental microanalysis: (%, theoretical:measured) 
15 %C=64.62:63.84; %H=5.57:5.55; %N=12.56:12.36; %Cl-=5.3:5.56 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C36H36N605 

[M+I-I]+ calculated: 633.2820 

[M+H]+measured: 633.2808 

20 Example 31. Ar-(4-Hydroxyphenyl)-5-(5-methoxy-2-{[(3/?)-3-methyl-3,4-

dihydroisoquinolin-2(lJc/)-yl]carbonyl}phenyl)-l,2-dimethyl-Af-(l-methyl-l/f-pyrazol-

4-yl)-l/J-pyrrole-3-carboxamide 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=71.29:70.17; %H=5.98:5.98; %N=11.88:11.49 

25 High-resolution mass spectrometry (ESI+): 

Empirical formula: C35H3GN5O4 

[M+H]+ calculated: 590.2762 

[M+H]+measured: 590.2778 
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Exainple 32. Phenyl (4-{4-[(4-hydroxyphenyI)(methyl)carbamoyl]-l,5-dimethyl-l//-

pyrroI-2-yl}-3-{[(3/?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyI}benzyl)-

carbamate 

Step A: N-(4-Benzvloxvphenvl)-N,l,2-trimethvl-pyrrole-3-carboxamide 

The process is analogous to that described in Step A of Example 45. 

Step B: tert-Butyl [4~(4-{[4-(benzyloxy)phenyl](methyl)carbamoyl}~l,5-dimethyl-lH-

pyrrol-2-yl)-3-{[(3R)-3-met/iy/-3,4-di/iydroisoquinolin-2(lH)-yl]carbonyl}benzylJ-

carbamate 

The compound of Preparation II (1.5 g; 2.96 mmol) and the compound of Step A (1.16 g; 

3.44 mmol) are dissolved in dimethylacetamide (25 mL) and then nitrogen is bubbled 

through the solution for 5 minutes. Potassium acetate (0.586 g; 5.92 mmol) and 

bis(triphenylphosphine)palladium(II) dichloride (0.2 g; 0.295 mmol) are added to the 

mixture which is then heated to 100°C and, after stilling for 20 minutes, water (10 |iL) is 

added. Stirring at 100°C under a nitrogen atmosphere is continued for 2 hours more. The 

reaction mixture is allowed to cool to ambient temperature and is then evaporated to a 

volume of 15 mL. The resulting mixture is filtered over a short Celite column and then 

purified by preparative HPLC using water-TFA and acetonitrile as eluants. The pH of the 

appropriate fractions is adjusted to 7 with NaHCC>3, and then the acetonitrile is evaporated 

off under reduced pressure. The aqueous residue is extracted with DCM. The organic 

phase is washed with brine, dried over Na2SC>4 and evaporated to dryness to yield the title 

compound. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H41N5O4 

[M+H]+ calculated: 713.3705 

[M+H]+measured: 713.3709 
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Stey C: 5-[4-(Aminomethy/)-2-{f(3R)-3-methyl-3,4-dihydroisoquinolin-2(lH)-ylJ-

carbonyl}phenyl]-N-[4-(benzyloxy)phenyl]-N,l,2-trimethyl-lH-pyrrole-3-carboxamide 

hydrochloride 

The compound of the above Step (1.18 g, 1.66 mmol) is dissolved/suspended in 4M HCl in 

dioxane (20 mL). The heterogeneous mixture is stirred for 30 minutes at ambient 

temperature and then evaporated to dryness to yield 1.19 g of the title compound which is 

used in the next Step without purification. 

Step D: Phenyl (4-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-l,5-dimethyl-lH-pyrrol-2-

yl}-3-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(lH)-yl]carbonyl}benzyl)carbamate 

The title compound is obtained starting from the compound of the above Step in 

accordance with the protocol of Step D of Example 45. 

Elemental microanalysis: (%, measured(theoretical)) 
%C=72.83(72.88);%H=6.01(5.96);%N=8.02(8.72) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C39H38N4O5 

[M+H]+ calculated: 643.2922 

[M+H]+ measured: 643.2916 

Example 33. 5-(5-Chloro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoHn-

2(l//)-yI]carbonyI}phenyl)-iV-(4-fluorophenyl)-jV-(4-hydroxyphenyl)-l,2-dimethyl-

l/f-pyrroIe-3-carboxamide hydrochloride 

Elemental microanalysis: (%>, measured(theoretical)) 
°/oC-65.75(65.84);%H=5.38(5.39);%N=7.62(7.68);%Cl=9.77(9.72);%Cl-=4.84(4.86) 

Example 34. 5-(5-Chloro-2-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoqumolin-

2(l//)-yl]carbonyl}phenyl)-/V-(3-fhiorophenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-

l//~pyrrole-3-carboxamide hydrochloride 
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Elemental microanalysis: (%>, measured(theoretical)) 
%C=65.61(65.84);%H=5.09(5.39);%N=7.76(7.68);%Cl-=4.83(4.86) 

Example 35. 7V-(4-Hydroxyphenyl)-A^,l,2-trimethyl-5-(2-{[(3/?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-4-{[(phenoxyacetyl)amino]methyl}phenyl)-

l/f-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 32 using 2-

phenoxyacetyl chloride as acylating agent in Step D. 

Elemental microanalysis: (%, measured(theoretical)) 
%072.53(73.15);%H=5.76(6.14);%N=8.31 (8.53) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H40N4O5 

[M+H]+ calculated: 657.3079 

[M+H]+ measured: 657.3061 

Example 36. 5-(4-{[(EthyIcarbamoyl)amino]methyl}-2-{[(37?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-Ar,l,2-trimethyI-

l/f-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 32 using ethyl 

isocyanate as acylating agent in Step D. 

Elemental microanalysis: (%>, measured(theoretical)) 
%C=70.88(70.8);%H=6.02(6.62);%N=11.17(11.8) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C35H39N5O4 

[M+Hf calculated: 594.3100 

[M+H]+ measured: 594.3083 
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Exainple 37. 5-(4-{[(Benzylcarbamoyl)amino]methyl}-2-{[(3/?)-3-methyl-3,4-

dihydroisoquinolin-2(lit/)-yl]carbonyl}phenyl)-A''-(4-hydroxyphenyl)-/V,l,2-trimethyl-

l//-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 32 using benzyl 

isocyanate as acylating agent in Step D. 

Elemental microanalysis: (%, measured(theoretical)) 
%C=73.21(73.26);%H=5.98(6.3);%N=10.23(10.68) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H41N5O4 

[M+H]+ calculated: 656.3239 

[M+H]+ measured: 656.3256 

Example 38. 5-(5-Chloro-2-{[(3iS)-3-(hydroxymethyl)-3,4-dihydroisoquinolin-2(l/f)-

yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimetliyl-7V~phenyl-li/-pyrrole-3-

carboxamide 

Elemental microanalysis: (%, measured(theoretical)) 

%C=70.97(71.34);%H-5.2(5.32);%N=6.96(6.93) 

Example 39. Ar-(4-Hydroxypheiiyl)-l,2-dimethyl-5-(6-{[(3/?)-3-methyl-3,4-

diliydroisoquinolin-2(li/)-yl]carbonyl}-l,3-benzodioxol-5-yl)-/V-(l-metliyl-l//-

pyrazol-4-yl)-l/7-pyrroIe-3-carboxamide 

Elemental microanalysis: (%, measured(theoretical)) 
%C=69.81 (69.64) ;%H=5.6(5.51) ;%N=11.55(11.6) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C35H34N5O5 

[M+H]+ calculated: 604.2554 

[M+H]+ measured: 604.2565 
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Example 40. Phenyl (3-{4-f(4-hydroxyphenyl)(methyl)carbarnoyl]-l,5-dimethyI-l//-

pyrrol-2-yl}-4-{[(3/?)-3-methyl-3,4-dihydroisoquinoIin-2(l//)-yl]carbonyl}benzyl)-

carbamate 

Step A: N-(4-Benzvlox\>phenvl)-N,l,2-trimethvl-pvrrole-3-carboxamide 

The process is analogous to that described in Step A of Example 45. 

Step B: 5-[5-(Aminomethyl)-2-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(lH)-yl]-

carbonyI}phenyl]-N-[4-(benzyloxy)phenyl]-N,l,2-trimethyl-lH-pyrrole-3~carboxamide 

hydrochloride 

The compound of Preparation III (1.84 g; 3.99 mmol) and the compound of Step A (1.60 g; 

4.48 mmol) are dissolved in dimethylacetamide (20 mL) and then nitrogen is bubbled 

through the solution for 5 minutes. Potassium acetate (0.78 g; 7.48 mmol) and 

bis(triphenylphosphine)palladium(II) dichloride (0.28 g; 0.4 mmol) are added to the 

mixture which is then heated to 105°C and, after stirring for 10 minutes, water (11 |j.L) is 

added. Stirring at 105°C under a nitrogen atmosphere is continued for 6 hours more. The 

reaction mixture is allowed to cool to ambient temperature, the resulting mixture is filtered 

over a short Celite column and is then purified by preparative HPLC using water-TFA and 

acetonitrile as eluants. The pH of the appropriate fractions is adjusted to 7 with NaHCOa 

and then the acetonitrile is evaporated off under reduced pressure. The solid precipitate is 

removed by filtration and then dried (5 mbar, 45°C, 16 hours) to form te/7-butyl [3-(4-{[4-

(benzyloxy)phenyl](methyl)carbamoyl}-l,5-dimethyl-l//-pyrrol-2-yl)-4-{[(3/!)-3-methyl-

3,4-dihydroisoquinolin-2(l/-/)-yl]carbonyl}benzyl]carbamate which is dissolved/suspended 

in 4M HCl in dioxane (35 mL). The heterogeneous mixture is stirred for 30 minutes at 

ambient temperature and then evaporated to dryness to yield the title compound which is 

used in the next Step without purification. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C39H40N4O3 

[M+H]+ calculated: 613.3180 

[M+H]+ measured: 613.3194 
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IR: v: N-H+: 2854 cm"1; >C=0: 1621 cm"1; C-O-C: 1234, 1120, 1011 cm"1 

Step C: Phenyl (3~{4-[(4-hydroxyphenyl)(methyl)carbamoylJ-l,5-dimethyl-lH-pyrrol-2-

yl}-4-{f(3R)-3-methyl-3,4-dihydroisoquinolin-2(lH)-ylJcarbonyl}benzyl)carbamate 

The title compound is obtained stalling from the compound of the above Step in 

accordance with the process of Step D of Example 45. 

Elemental microanalysis: (%, measured(theoretical)) 
%C=73.2(72.88);%H=5.83(5.96);%N=8.13(8.72) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C39H38N4O5 

[M+H]+ calculated: 643.2922 

[M+I-I]+ measured: 643.2902 

Example 41. iV-(3-FIuorophenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-5-(6-{[(3if)-3-

methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-S-yl)-l//-pyrrole-

3-carboxamide 

Elemental microanalysis: (%, measured(theoretical)) 
%C=71.44(71.95);%H=4.95(5.22);%N=6.8(6.8) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C37H33FN3O5 

[M+H]+calculated: 618.2399 

[M+H]+ measured: 618.2392 

Example 42. iV-(4-Hydroxyphenyl)-l,2-dimethyl-5-(6-{[(3i?)-3-methyl-3,4-

dihydioisoquinoIin-2(lJHr)-yl]carbonyl}-l,3-benzodioxoI-5-yl)-7V-(l-methyl-l//-

pyrrolo[2,3-Z>]pyridin-5-yl)-l/f-pyrrole-3-carboxamide 

Elemental microanalysis: (%, measuredftheoretical)) 

%C=71.32(71.65);%H=5.17(5.4);%N=10.67(10.71) 
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High-resolution mass spectrometry (ESI+): 

Empirical formula: C39H36N5O5 

[M+H]+ calculated: 654.2711 

[M+H]+ measured: 654.2710 

Example 43. Ar-(4-Hydroxyphenyl)-l,2-dimethyI-5-(6-{[(37?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-ylJcarbonyl}-l,3-benzodioxol-5-yl)-A^-phenyl-l//-pyrroIe-3-

carboxamide 

Elemental microanalysis: (%, measured(theoretical)) 
%C=73.9(74.11);%H=5.16(5.55);%N=6.81(7.01) 

Higli-resolution mass spectrometry (ESI+): 

Empirical formula: C37H34N3O5 

[M+H]+ calculated: 600.2493 

[M+H]+ measured: 600.2495 

Example 44. 7V-(4-Hydroxypheayl)-l,2-dimethyl-7V-(l-methyl-l//-pyrro!o[2,3-^]-

pyridin-5-yl)-5-(6-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/f)-

yl]carbonyl}-l,3-benzodioxoI-5-yl)-l//-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%>, measured(theoretical)) 
%C=66.41(66.62);%H=5.08(5.59);%N=10.85(10.84);%Cl-=4.68(4.57) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C43H42N6O6 

[M+H]+ calculated: 739.3239 

[M+H]H' measured: 739.3246 
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Example 45. Phenyl [2-(3-{4-[(4-hydroxyphenyl)(methyl)carbamoyI]-l,5-dimethyl-

li/-pyrrol-2-yl}-4-{[(3if)-3-methyl-3,4-dihydroisoquinolin-2(ljH)-yl]carbonyl}-

phenyl)ethyl] carbamate 

Step A: N~(4-Bem.vloxvphenvl)-NA.2-trimethvl~pvrrole-3-carboxamide 

5 To a suspension of l,2-dimethylpyrrole-3-carboxylic acid (2.085 g; 15 mmol) in 1,2-

dichloroethane (40 mL) there is added 1 -chloro-jV,Af,2-trimethyl-prop-1 -en-1 -amine 

(2.37 mL; 17.9 mmol), and the solution formed is stirred for 1 hour. To the resulting 

solution there is added, dropwise, an ice-cold solution of 4-benzyloxy-jV-methyl-aniline 

(3.73 g; 15 mmol) and Af-ethyl-JV-isopropyl-propan-2-amine (7.75 mL; 45 mmol) in 1,2-

10 dichloroethane (40 mL). The reaction mixture is stirred at ambient temperature for 1 hour; 

it is then diluted witli dichloromethane (250 mL) and washed with water (2 x 30 mL), dried 

over Na2S04 and evaporated. The crude product is triturated with diethyl ether and the 

solid formed is filtered off to yield the title compound. 

IR: v: >C=0: 1616 cm"1; amide: 1508 cm"1; C-O-C: 1230, 1172, 1009 cm"1 

15 Step B: tert-Butyl {2-[3-(4-{[4-(benzyloxy)p/ieny/](metliyl)carbamoyl}-l,5-dimetliyI-lH-

pyrrol-2-yl)-4-{[(3R)-3~methyf-3,4-di/iydroisoquinolin-2(lH)-y/Jcarbonyl}plieiiyl]etfiy/}-

carbamate 

The compound of Preparation I (0.869 g; 1.67 mmol) and the compound of Step A 

(0.558 g; 1.67 mmol) are dissolved in dimethylacetamide (8 mL) and then nitrogen is 

20 bubbled through the solution for 5 minutes. Potassium acetate (0.33 g; 3.34 mmol) and 

bis(tripheny]phosphine)palladium(II) dichloride (0.117 g; 0.167 mmol) are added to the 

mixture which is then heated to 140°C and, after stirring for 10 minutes, water (80 jaL) is 

added. Stirring at 140°C under a nitrogen atmosphere is continued for 16 hours more. The 

reaction mixture is allowed to cool to ambient temperature and then evaporated. The 

25 residue is partitioned between dichloromethane (100 mL) and water (20 mL). The organic 

phase is washed with water (20 mL), dried over Na2S04 and evaporated. The residue was 

purified by preparative HPLC using water-TFA and acetonitrile as eluants. The pH of the 

appropriate fractions is adjusted to 12 using aqueous NaOH solution and then the 

acetonitrile is evaporated off under reduced pressure. The aqueous residue is extracted with 
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dichloromethane (2 x 100 mL). The organic phase is dried over Na2SC>4 and evaporated to 

dryness to yield the title compound. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C45H50N4O5 

[M+Hf calculated: 727.3861 

[M+H]+ measured: 727.3852 

IR: v: >C=0: 1705, 1618 cm"1; amide: 1509 cnf1; C-O-C: 1242,1166,1012 cm"1 

Step C: 5-f5-(2-Aminoethyl)-2-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(lH)-ylJ-

carbonyl}phenylJ-N-[4-(benzyloxy)phenylJ-N,l,2-trimethyl-IH-pyrrole-3~carboxamide 

hydrochloride 

The compound of Step B (0.35 g; 0.48 mmol) was dissolved/suspended in 4M HCl in 

dioxane (3 mL). The heterogeneous mixture is stirred for 30 minutes at ambient 

temperature and then evaporated to dryness to yield the title compound which is used in 

next Step without being otherwise purified. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H42N4O3 

[M+Hf calculated: 627.3337 

[M+Hf measured: 627.3309 

IR: v: C-H: 2931 cm"1; >C=0: 1608 cm"1; amide: 1508 cm"1; C-O-C: 1233, 1012 cm"1 

Step D: Phenyl 2-(3-{4-[(4-hydroxyphenyl)(methyl)carbamoylJ-l,5-dimethyl-lH-pyrrol-

2-yl}-4-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(lH)-ylJcarbonyl}phenyl)ethyl]-

carbamate 

The compound of Step C (0.10 g; 0.15 mmol) is dissolved in dichloromethane. Phenyl 

chloroformate (0.027 g; 0.17 mmol) and diisopropylethylamine (0.097 g, 0.75 mmol) are 

added thereto. The reaction mixture is stirred at ambient temperature for 30 minutes. After 

dilution with dichloromethane (100 mL), the organic phase is washed with water (20 mL), 
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evaporated and concentrated. The residue is then dissolved in ethanol and a Pd/C catalyst 

is added (10 mg). The reaction mixture is hydrogenated at atmospheric pressure at ambient 

temperature. When the reaction is complete, the catalyst is removed by filtration, the 

filtrate is concentrated and the crude product is purified by chromatography over silica gel 

5 using dichloromethane and methanol as eluants, to yield the title product. 

Elemental microanalysis: (%, measured(theoretical)) 
%C=72.36(73.15);%H=6.15(6.14);%N=8.14(8.53) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H40N4O5 

10 [M+H]+calculated: 657.3077 

[M+H]+ measured: 657.3062 

Example 46. 7V-(4-Hydroxyphenyl)-/V,l,2-trimethyI-5-(2-{[(3i?)-3-methyl-3,4-

dihydroisoquinolm-2(lH)-yl]carbonyl}-5-{2-[(phenoxyacetyl)amino)ethyl}phenyl)-

l/f-pyrroIe-3-carboxamide 

15 The title compound is obtained in accordance with the process of Example 45 using 2-

phenoxyacetyl chloride as acylating agent in Step D. 

Elemental microanalysis: (%, measured(theoretical)) 
%C=72.74(73.41);%H=6.38(6.31);%N=7.65(8.35) 

High-resolution mass spectrometry (ESI+): 

20 Empirical formula: C41H42N4O5 

[M+H]+calculated: 671.3235 

[M+H]+ measured: 671.3226 

Example47. A/-(4-HydroxyphenyI)-l,2-dimethyl-/V-(l-methyl-l//-pyrazol-4-yI)-5-(6-

{[(3^)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(lJy)-yl]carbonyl}-l,3-

25 benzodioxoI-5-yl)-l#-pyrrole-3-carboxamide hydrochloride 
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Elemental microanalysis: (%>, measured(1heoretical)) 

%C=64.25(64.59);%H=5.4(5.7);%N=11.41(11.59);%Cl-=4.93(4.89) 

Example 48. 7V-(4-llydroxyphenyl)-7V-(2-methoxypynmidin-5-yl)-l,2-dimethyI-5-(6-

{[(3Jff)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxoI-5-yl)-LHr-

5 pyrrole-3-carboxamide 

Elemental microanalysis: (%, measured(theoretical)) 
%C=68.07(68.45);%H=5(5.27);%N=10.74(11.09) 

Example 49. 7V-(4-Hydroxyphenyl)-l,2-dimethyl-A^-(l-methyl-2,3-dihydro-l//-

pyrroIo[2,3-Z>Jpyridin-5-yl)-5-(6-{[(3iS)-3-(morpholin-4-yImethyl)-3,4-

10 dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-beiizodioxol-5-yl)-l//-pyrrole-3-

carboxamide dihyrochloride 

Step A: N-(4-{ftert-Butyl(dimetfiyl)silylJoxy}p/ienyl)-l,2-dimet/iyl-N-(l-met/iy/-lH-

pyrrolo[2,3-b]pyridin-5~yl)-5-(6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dHiydroisoquinolin~ 

2(lH)-ylJcarbonyl}-l,3-benzodioxol-5-yf)-lH-pyrrole-3-carboxamide 

15 The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 11 and (3S)-3-(4-morpholinylmethyl)-l,2,3,4-tetrahydroisoquinoline (see 

Preparation 3') in Step A, and the compound of Preparation 11" in Step C. 

Step B: N-(4-Hydroxyphenyl)-l,2-dimethyl-N-(l-metfiyl-2,3-dihydro-lH-pyrrolo[2,3-

bJpyridin~5-yl)-5-(6-{[(3S)-3-(morpliolin-4-ylmet/iyl)-3,4-dihydroisoquinolin-2(JH)-

20 ylJcarbonyl}-l,3-benzodioxol~5~yl)-lH-pyrrole-3-carboxamide dihydroc/iloride 

To a solution of 0.21 g (0.2 mmol) of the compound of Step A in 3 mL of acetic acid there 

are added 85 mg of sodium cyanoborohydride (5 equivalents). The reaction mixture is 

stirred for 3 hours at ambient temperature and then overnight at 50°C. There are then added 

2.6 equivalents of sodium cyanoborohydride and the reaction mixture is heated at 50°C for 

25 3 hours. The operation is repeated for a second time (addition of 2.6 equivalents of sodium 

cyanoborohydride and then heating at 50°C for 3 hours). After coevaporation of the acetic 

acid in the presence of toluene, the residue is taken up in 3 mL of methanol. The pH of the 

solution is adjusted to 12 using 1M methanolic potassium hydroxide solution. After stirring 
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overnight at ambient temperature, the reaction mixture is poured into saturated aqueous 

sodium bicarbonate solution and extracted with dichloromethane. The resulting organic 

phase is washed with brine, dried over Na2SC>4, filtered and concentrated under reduced 

pressure. The product obtained is purified by chromatography over silica gel 

5 (dichloromethane/ethanol/ammonia 94/6/0.6) and then over a Lichroprep RP18 column 

(water/acetonitrile/trifluoroacetic acid). After evaporation of the acetonitrile, the product is 

neutralised with sodium bicarbonate. It is then extracted with ethyl acetate. The organic 

phase is dried over Na2SC>4, filtered and concentrated under reduced pressure. The residue 

obtained is dissolved in acetonitrile and converted into salt form with 1M aqueous HCl 

10 solution. After lyophilisation, the title product is obtained in the form of a solid. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C43H44N6O6 

[M+Hf calculated: 741.3395 

[M+Hf measured: 741.3400 

15 Example 50. A^-(4-Hydroxyphenyl)-Ar-(2-methoxypyrimidin-5-yl)-l,2-diinethyl-5-(6-

{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-

benzodioxol-5-yl)-l//-pyrro!e-3-carboxamide hydrochloride 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H40N6O7 

20 [M+Hf calculated: 717.3031 

[M+Hf measured: 717.3031 

Example 51. 5-(5-{[(Benzylcarbamoyl)amino]methyl}-2-{[(3i?)-3-methyI-3,4-

dihydroisoquinolin-2(li2)-yl]carbonyl}phenyl)-Ar-(4-hydroxyphenyI)-/V,l,2-triinethyl-

l/f-pyrrole-3-carboxamide 

25 The title compound is obtained in accordance with the process of Example 40 using benzyl 

isocyanate as acylating agent in Step C. 
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Elemental microanalysis: (%, measured(theoretical)) 

%C=73.39(73.26);%H=6.16(6.3);%N=10.08(10.68) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H41N5O4 

[M+H]+ calculated: 656.3239 

[M+H]+ measured: 656.3226 

Example 52. 5-(5-{[(Ethykarbamoyl)amino]methyl}-2-{[(3Jff)-3-inethyI-3,4-

dihydroisoquinolin-2(lJy)-yl]carbonyl}phenyl)-iV-(4-hydi*oxyphenyl)-iV,l)2-trimethyl-

l//-pyrroIe-3-carboxamide 

The title compound is obtained in accordance with the process of Example 40 using ethyl 

isocyanate as acylating agent in Step C. 

Elemental microanalysis: (%, measured(theoretical)) 
%C=71.4(70.8);%H=6.41(6.62);%N=11.24(11.8) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C35H39N5O4 

[M+H]+ calculated: 594.3082 

[M+H]+ measured: 594.3069 

Example 53. Ar-(4-Hydroxyphenyl)-7V,l,2-trimethyl-5-(2-{[(3/?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyI}-5-{[(phenoxyacetyl)amino]methyl}phenyl)-

l//-pyrrole~3-carboxamide 

The title compound is obtained in accordance with the process of Example 40 using 2-

phenoxyacetyl chloride as acylating agent in Step C. 

Elemental microanalysis: (%>, measured(theoretical)) 
%C=72.32(73.15);%H=6.21(6.14);%N=7.84(8.53) 
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High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H40N4O5 

[M+H]+ calculated: 657.3079 

[M+H]+ measured: 657.3105 

Example 54. 7V-(4-IIydroxyphenyl)-l,2-dimethyl-5-(2-{[(37?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-5-{{(phenoxyacetyl)amino]methyl}phenyl)-iV-

(l-methyl-l//-pyrrolo[2,3-/;]pyridin-5-yl)-li/-pyrroIe-3-carboxamide 

Elemental microanalysis: (%, measured(theoretical)) 
%C=73.87(73.04);%H=5.47(5.74);%N=10.26(10.87) 

Example 55. 5-(5-[2-({[2-(4-Fluorophenyl)ethyl]sulphonyl}amino)ethyl]-2-{[(3/?)-3-

methyl-3,4-dihydroisoquinolin-2(l.H)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-

NJ,2-trimethyl-l//-pyrroIe-3-carboxaniide 

The title compound is obtained in accordance with the process of Example 45 using 2-(4-

fluorophenyl)ethanesulphonyl chloride as acylating agent in Step D. 

Elemental microanalysis: (%, measured(theoretical)) 
%C=67.42(68.12);%H=5.76(6);%N=7.27(7.75);S=3.68(4.44) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C41H43FN4O5S 

[M+H]+ calculated: 723.3018 

[M+H]+ measured: 723.3011 

Example 56. 5-(5-{2-[(Benzylcarbamoyl)amino]ethyl}-2-{[(3J?)-3-methyl-3,4-

dihydroisoquinolm-2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-/V,l,2-trimethyl-

l//-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 45 using benzyl 

isocyanate as acylating agent in Step D. 
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Elemental microanalysis: (%, measured(theoretical)) 

%C=71.14(73.52);%H:=6.47(6.47);%N=9.42(10.46) 

High-resolution mass spectrometry (ESI+): 

Empirical fommla: C41H43N5O4 

[M+H]+ calculated: 670.3395 

[M+H]+ measured: 670.3390 

Example 57. Ar-(4-Hydroxyphenyl)-Ar,l,2-trimethyl-5-(2-{[(3/f)-3-methyl-3,4-

diliydroisoquinolin-2(l//)-yl]carbonyl}~5-{2-[(phenyIacetyl)amino]ethyl}phenyl)-lf7-

pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 45 using 

phenylacetyl chloride as acylating agent in Step D. 

Elemental microanalysis: (%, measured(theoretical)) 
%C=75.46(75.21);%H=6.11(6.46);%N=8.31 (8.56) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C41H42N4O4 

[M+H]+ calculated: 655.3286 

[M+H]+measured: 655.3285 

Example 58. iV-(4-HydroxyphenyI)-jV,l,2-trimethyl-5-(2-{[(3i?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-5-{2-[(phenylcarbamoyl)amino]ethyl}phenyl)-

1 H-py rrole-3- ca rboxam id e 

The title compound is obtained in accordance with the process of Example 45 using phenyl 

isocyanate as acylating agent in Step D. 

Elemental microanalysis: (%, measured(theoretical)) 
%C=71.25(73.26);%H-6.12(6.3);%N=:9.61 (10.68) 
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High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H41N5O4 

[M+H]+ calculated: 656.3239 

[M+H]+ measured: 656.3226 

Example 59. 5-(4-[({[2-(4-Fluorophenyl)ethyl]sulphonyl}amino)methyl]-2-{[(31f)-3-

methyl-3,4-dihydroisoquinolin-2(l/f)-yl]carbonyl}phenyI)-./V-(4-hydroxyphenyl)-

•/Vjl^-trimethyl-l/J-pyrroIe-S-carboxamide 

The title compound is obtained in accordance with the process of Example 32 using 2-(4-

fluorophenyl)ethanesulphonyl chloride as sulphonylation agent in Step D. 

Elemental microanalysis: (%, measured(theoretical)) 
%H=5.19(5.83);%N=7.28(7.9);S=4.45(4.52);%C=66.17(67.78) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H41FN4O5S 

[M+H]+ calculated: 709.2866 

[M+H]+ measured: 709.2866 

Example 60. 5-(5-Chloro-2-{[(3»S)-3-{[2-(dimethylamino)ethoxy]methyl}-3,4-

dihydroisoquinoliu-2(l/7)-yl]carbonyl}phenyl)-Ar-(4-hydroxy phenyl)-l,2-dimethyWV-

phenyl-lH-pyrrole-S-earboxamide hydrochloride 

The process of Example 29 is used, on the one hand replacing the 4-(2-

bromoethyl)morpholine hydrobromide used in Step B by 2-chloroethyldimethylamine 

hydrochloride and on the other hand adding a catalytic amount of tetrabutylammonium 

iodide. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H41CIN4O4 

[M+H]+ calculated: 677.2890 

[M+I-I]+ measured: 677.2887 
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Example 61. 7V-(4-Hydroxyphenyl)-l,2-dimethyl-5-(6-{[(3/?)-3-methyl-3,4-

dihydroisoquinolin-2(l/?)-yl]carbonyI}-l,3-benzodioxol-5-yl)-iV-(pyridm-4-yl)-l//-

pyrrole-3-carboxamide hydrochloride 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C36H32N4O5 

[M+H]+calculated: 601.2445 

[M+H]+measured: 601.2424 

Example 62. 5-(5-Fluoro-4-inethoxy-2-{[(3Jff)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-/V-(l-methyl-l//-pyrazol-4-

yl)-l//-pyrrole-3-carboxamide 

Elemental microanalysis: (%, measured(theoretical)) 

%C=68.99(69.18);%H=5.89(5.64);%N-11.35(11.52) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C35H34FN5O4 

[M+H]+ calculated: 608.2668 

[M+H]+ measured: 608.2640 

Example 63. 5-(5-Chloro-2-{[(3/f)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]-

carbonyl}phenyl)-J/V-(4-hydroxyphenyl)-l,2-dimethyI-7V-(l-methyl-l//-pyrrolo[2,3-6]-

pyridin-5-yI)-l//-pyrrole-3-carboxamide 

Elemental microanalysis: (%>, measured(theoretical)) 

%C-70.48(70.85);%H=5.67(5.32);%N=11.2(10.87) 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C38H34CIN5O3 

[M+H]+ calculated: 666.2242 

[M+H]+ measured: 666.2235 
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Example 64. Ar4j2-Trimethyl-7V-(l-methyl-li/~pyrro]o[2,3-£]pyi'idin-5-yl)-5-(6-

{[(35)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li?)-yl]carbonyI}-l,3-

benzodioxol-5-yl)-l#-pyrrole-3-carboxamide hydrochloride 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C38H40N6O5 

[M+Hf calculated: 661.3133 

[M+Hf measured: 661.3125 

Example 65. l,2-Dimethyl-A^-(l-methyl-l//-pyrrolo[2,3-6]pyridin-5-yl)-5-(6-{[(35)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-

5-yl)-7V-phenyl-l//-pyrrole-3-carboxamide hydrochloride 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C43I-I42N6O5 

[M+Hf calculated: 723.3289 

[M+Hf measured: 723.3287 

Example 66. 4-Methylphenyl (4-{4-[(4-hydroxyphenyI)(methyl)carbamoyl]-l,5-

dimethyl-l/f-pyrrol-2-yl}-3-{[(3/?)-3-methyI-3,4-dihydroisoquinolin-2(lZ/)-yI]-

carbonyI}benzyl)carbamate 

The title compound is obtained in accordance with the process of Example 32 using 4-

methylphenyl chloroformate as acylating agent in Step D. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H40N4O5 

[M+Hf calculated: 657.3079 

[M+Hf measured: 657.3076 

Example 67. 5-(5-Fluoro-2-{[(3iS)-3-(inorpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(liy)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-/V-(l-methyl-l//-

pyrazol-4-yl)-l//-pyrrole-3-carboxamide hydrochloride 
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Elemental microanalysis: (%, measured(theoretical)) 

%C=65.69(65.28);%H=5.38(5.77);%N=11.18(12.02);%C1-=5.61(5.07) 

Example 68. 5-(5-Fluoro-4-hydroxy-2-{[(3JR)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-l,2-dimethyl-iV-(l-methyl-l//-pyrazoI-4-

yl)-l//-pyrrole-3-carboxamide 

A IN solution of tribromoborane (1.3 equivalents) in dichloromethane is poured rapidly, at 

ambient temperature, into a solution of the compound of Example 62 in dichloromethane. 

This operation is repeated twice in order to complete the reaction in 5 hours. The reaction 

mixture is poured into anhydrous ethanol at 5°C. After stirring for 10 minutes, saturated 

aqueous NaHCC>3 solution is added. The mixture is extracted with dichloromethane, dried 

over Na2S04 and concentrated to dryness. The crude product obtained is purified by 

preparative HPLC using water, TFA and acetonitrile as eluants. The pH of the appropriate 

fractions is adjusted to 12 with saturated aqueous NaHCC>3 solution, and then the 

acetonitrile is evaporated off under reduced pressure. The aqueous residue is extracted with 

dichloromethane. The organic phase is dried over Na2SC>4 and evaporated to dryness to 

yield the title compound. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C34H32FN504 

[M+H]+ calculated: 594.2511 

[M+H]+measured: 594.2517 

Example 69. AL(4-Hydroxyphenyl)-l,2-dimethyl-5-(6-{[(35)-3-[(4-methylpiperazin-l-

yl)methyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-A^-(l-

methyl-lJHr-pyrrolo[2,3-Z>]pyridin-5-yl)-lJy-pyrrole-3-carboxamide hydrochloride 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C44H45N7O5 

[M+H]+ calculated: 752.3555 

[M+H]+ measured: 752.3552 
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Example 70. iV-(4-Hydroxyphenyl)-l,2-dimethyI-5-(6-{[(3«S')-3-[(4-methylpiperazin-l-

yl)methyl]-3,4-dihydroisoquinolin-2(l/i)-yl]c3i"bonyl}-l,3-benzodioxol-5-yl)-7V-

(pyridin-4-yl)-l//-pyrrolc-3-carboxamide hydrochloride 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C41H42N6O5 

[M+H]+ calculated: 699.3289 

[M+H]+ measured: 699.3293 

Example 71. 5-(5-Chloro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l/7)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyk/V-(l-methyl-l//-

pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide hydrochloride 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C42H41CIN6O4 

[M+H]+ calculated: 723.3289 

[M+H]+measured: 723.3287 

Example 72. 5-(5-Chloro-2-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l#)-yl]carbonyl}pheny!)-/V-(4-hydroxyphenyl)-l,2-dimethyWV-(l-methyl-l//-

benzimidazol-5-yl)-l//-pyrrole-3-carboxamide 

Elemental microanalysis: (%>, measured(theoretical)) 

%C=68.90(69.17);%H=5.32(5.67);%N=11.40(11.52) 

Example 73. 7V-(4-Hydroxyphenyl)-l,2-dimethyl-5-(6-{[(3jS)-3-(morpholin~4-

ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-A/-

(pyridin-4-yl)-l/?-pyrrole-3-carboxamide dihydrochloride 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H39N5O6 

[M+I-I]+ calculated: 686.2973 

[M+H]+measured: 686.2971 
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Example 74. 5-(5-ChIoro-2-{[(3iS)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinoIin-

2(l//)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyI-Ar-(pyridin-4-yl)-l//-

pyrrole-3-carboxamide hydrochloride 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C39H38CIN5O4 

[M+H]+ calculated: 676.2685 

[M+H]+ measured: 676.2684 

Example 75. 7V-(4-Hydroxyphenyl)-l-methyI-AL(l-methyI-l//-pyrazol-4-yl)-5-(6-

{[(35)-3-(niorpholin-4-ylmethyI)-3,4-dihydroisoquinolin-2(l//)-ylJcarbonyI}-l,3-

benzodioxol-5-yl)-2-(trifluoromcthyl)-l//-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoretical:measured) 
%C=60.12:59.77; %H=4.92:4.76; %N=10.79:10.39 %C1-=4.55:5.17 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C39 H37 F3 N6 06 

[M+H]+calculated: 743.2799 

[M+H]+ measured: 742.2802 

Example 76. 2-(Difluoromethyl)-/V-(4-hydroxyphenyl)-l-methyWV-(l-methyl-l//-

pyrazol-4-yl)-5-(6-{[(35)-3-(morpholiii-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJy)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyrroIe-3-carboxamide 

Example 77. AL(4-Hydroxyphenyl)-2-(methoxymethyl)-l-methyl-7V-(l-methyl-l//-

pyrazol-4-yI)-5-(6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l#)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyrrole-3-carboxamide 

Example 78. 2-(2,2-Difluoroethyl)-7V-(4-hydroxyphenyl)-l-methyl-7V-(l-methyl-l//-

pyrazol-4-yl)-5-(6-{[(35)-3-(morphoIin-4-yImethyl)-3,4-dihydroisoquinolin-2(lJf/)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyrrole-3-carboxamide 
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Example 79. /V-(4-Hydroxyphenyl)-l-methyI-/V-(l-methyl-l//-pyrazol-4-yl)-5-(6-

{[(3<S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/f)-yl]carbonyl}-l,3-

benzodioxol-5-yl)-2-(2,2,2-trifluoroethyl)-l//-pyrrole-3-carboxamide 

Example 80. N-(4-HydroxyphenyI)-2-(2-methoxyethyl)-l-methyl-/V-(l-methyl-l//-

pyrazol-4-yl)-5-(6-{[(3/S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

ylJcarbonyl}-l,3-benzodioxol-5-yl)-l//-pyrrole-3-carboxamide 

Example 81. Ar-(4-Hydroxyphenyl)-l-methyl-5-(6-{[(3/f)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-/V-(l-methyl-l//-

pyrazol-4~yI)-2-[2-(morpholin-4-yl)ethyl]-l//-pyrrole-3-carboxamide hydrochloride 

The procedure is in accordance with the general protocol of Example 1 using the 

compound of Preparation 22 in Step A. The product obtained is finally dissolved in 

acetonitrile and converted into salt form using 0.1M aqueous HCl solution. After a 

lyophilisation step, the expected compound is obtained in the form of a solid. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40 H42 N6 06 

[M+Hf calculated: 703.3239 

[M+Hf measured: 703.3236 

Example 82. N-(4-Hydroxyphenyl)-l-methyl-5-(6-{[(3J?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-/V-(l-methyl-l//-

pyrazoI-4-yl)-2-(morpholin-4-ylmethyl)-l//-pyrrole-3-carboxamide 

The procedure is in accordance with the general protocol of Example 1 using the 

compound of Preparation 23 in Step A. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C39 H40 Ne Oe 

[M+Hf calculated: 689.3082 

[M+Hf measured: 689.3085 



Example 83. Af-(4-Hydroxyphenyl)-l-methyl-iV-(l-methyl-l.flr-pyrrolo[2,3-6]pyridm-

5-yl)-5-(6-{[(3»S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/i)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-2-(trifluoromethyl)-li?-pyrrole-3-carboxamide 

Example 84. 2-(I)ifluoromethyl)-/V-(4-hydioxyphenyl)-l-methyl-/V-(l-methyI-l//-

pyiTolo[2,3-6]pyridin-5-yl)-5-(6-{[(3^')-3-(inorpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(li?)-yl]carbonyl}-l,3-benzodioxol-5-yl)-l/ir-pyrrole-3-

carboxamide 

Example 85. 7V-(4-HydroxyphenyI)-2-(methoxymethyl)-l-methyl-Ar-(l-methyI-l//-

pyrrolo[2,3-6]pyridin-5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyiToIe-3-

carboxamide 

Example 86. 2-(2,2-Difluoroethyl)-N-(4-hydroxyphenyl)-l-mcthyWV-(l-methyl-li7-

pyrrolo[2,3-6]pyridin-5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquiiioHii-2(l//)-yl]carbouyl}-l,3-beuzodioxol-5-yl)-l//-pyrroIe-3-

carboxamide 

Example 87. 7V-(4-Ilydroxyphenyl)-l-methyl-iV-(l-methyl-l//-pyrrolo[2,3-6]pyridin-

5-yI)-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lfl)-

yI]carbonyl}-l,3-benzodioxol-5-yl)-2-(2,2,2-trifIuoroethyl)-l/f-pyrrole-3-carboxamide 

Example 88. 7V-(4-Hydroxyphenyl)-2-(2-methoxyethyl)-l-methyl-A/-(l-methyl-l//-

pyrrolo[2,3-6]pyridin-5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(li?)-yl]carbonyl}-l,3-benzodioxol-5-yI)-lflr-pyrrole-3-

carboxamide hydrochloride 

The procedure is in accordance with the general protocol of Example 1 using the 

appropriate Preparations. The product obtained is finally dissolved in acetonitrile and 

converted into salt form using O.IM aqueous HCl solution. After a lyophilisation step, the 

expected compound is obtained in the form of a solid. 
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Elemental microanalysis: (%, theoretical .'measured) 
%C=65.97:66.15; %H=5.78:5.46; %N=10.26:10.24; %Cl-=4.33:4.76 

High-resolution mass spectrometry (ES1/FIA/HR and MS/MS).* 

Empirical foimula: C45 H46 N6 O7 

[M+H]+calculated: 783.3501 

[M+H]+measured: 783.3502 

Example 89, A,-(4-Hydroxyphenyl)-l-methyWV-(l-methyl-l//-pyrrolo[2,3-6]pyridin-

5-yl)-2-[2-(morpliolin-4-yl)ethyl]-5-(6-{[(3i?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyrrole-3-carboxamide 

Example 90. AL(4-Hydroxyphenyl)-l-methyl-/V-(l-methyl-l//-pyrrolo{2,3-Z>]pyridin-

5-yl)-2-(morpholin-4-ylmethyl)-5-(6-{[(3/f)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-l/f-pyrrole-3-carboxamide 

Example 91. A/-(4-IIydroxyphenyl)-2-mcthyl-AL(l-methyl-l//-pyrazol-4-yl)-5-(6-

{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-

benzodioxol-5-yl)-l//-pyrrole-3-carboxamide 

Example 92. l-Ethyl-7V-(4-hydroxyphenyl)-2-methyl-7V-(l-methyl-l//-pyrazol-4-yl)-

5-(6-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyI}-l,3-

benzodioxol-5-yl)-li/-pyrrole-3-carboxamide hydrochloride 

The procedure is in accordance with the protocol described in Example 1, using the 

compounds from Preparations 20 and 3' in Step A and the compound from Preparation 1" 

in Step C. The product obtained is finally dissolved in acetonitrile and converted into salt 

form using 0.1M aqueous HCl solution. After a lyophilisation step, the expected compound 

is obtained in the form of a solid. 

Elemental microanalysis: (%, theoretical:measured) 
%C=64,99:65.61; %H=5.86:5.39; %N=11.37:11.43; %C1=4.80:4.42 
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[M+H]+ measured: 703.3236 

Example 93. AL(4-HydroxyphenyI)-l-(2-methoxyethyl)-2-methyl-iV-(l-methyl-l/f-

pyrazol-4-yl)-5-(6-{[(3£)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin--2(l//)-

yl]carbonyl}-l,3-benzodioxoI-5-yl)-l/f-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoretical.'measured) 

%064.01:64.10; %H=5.90:5.63; %N=10.92:10.88; %Cl-=4.61:4.70. 

High-resolution mass spectrometry (ES1+): 

Empirical formula: C41 H44 N6 O7 

[M+Hj+calculated: 733.3344 

[M+H]+ measured: 733.3345 

Example 94. l-(2-Fluoroethyl)-7V-(4-hydroxyphenyl)-2-methyI-/V-(l-methyl-l//-

pyrazol-4-yl)-5-(6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-l,3-benzodioxoI-5-yl)-li/-pyrroIe-3-carboxamide hydrochloride 

The procedure is in accordance with the protocol described in Steps A-D of Example 1, 

using the compounds from Preparations 21 and 3' in Step A and the compound from 

Preparation 1" in Step C. The product obtained is finally dissolved in acetonitrile and 

converted into salt form using O.IM aqueous HCl solution. After a lyophilisation step, the 

expected compound is obtained in the form of a solid. 

Elemental microanalysis: (%, theoreticaUmeasured) 
%C=63.44:63.25; %H=5.59:5.09; %N=11.10:11.02; %C1=4.68:4.74 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H41FN6O6 

[M+H]+calculated: 721.3144 

[M+H]+ measured: 721.3147 
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Example 95. l-(2,2-Difluoroethyl)-/V-(4-hydroxyphenyl)-2-mcthyl-/V-(l-methyl-l//-

pyrazol-4-yl)-5-(6-{[(3<S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJy)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

5 of Preparation 32 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 1" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%>, theoretical-.measured) 
%C=61.97:61.89; %H=5.33:5.04; %N=10.84:10.85; %C1"=4.57:4.55 

10 Higli-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C40 H40 F2 N6 06 

[M+H]+ calculated: 739.3050 

[M+H]+ measured: 739.3052 

Example 96. /V-(4-Hydroxyphenyl)-2-methyl-5-(6-{[(3i?)-3-methyI-3,4-

15 dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-iV-(l-methyl-li/-

pyrazol-4-yl)-l-[2-(morpholin-4-yI)ethyl]-l//-pyrrole-3~carboxamide hydrochloride 

Step A: N-[4-[tert-Butyl(dimethyl)sUyl]oxyphenyl]-2-methyl-S-[6-[(3R)-3-methyl-3,4-

dihydro-lH-isoquinoline-2-carbonyl]-l,3-benzodioxoI-5-yl]-N-(l-methyl-lH-pyrazol-4-

yl)-l-(2-morpliolinoethyl)pyrrole-3-carboxamide 

20 The compound obtained in Step E of Example 99 is dissolved in 6 mL of tetrahydrofuran. 

Sodium iodide (100 mg, 0.67 mmol) is added, followed by morpholine (0.21 mL, 

2.53 mmol) dropwise. The reaction mixture is heated in a sealed flask at 90°C for 72 hours. 

After cooling, the solution is evaporated to dryness and the residue is purified by 

chromatography over silica gel using dichloromethane and methanol as eluants. The 

25 expected product is obtained in the form of a foam. 

*H NMR (500 MHz, dmso-d6) 5 ppm: 7.7-7.45 (4 bs, 1 H), 7.2-6.9 (m, 4 H), 7.1-6.4 (m, 

2 H), 7.1-6.9 (4 bs, 1 H), 7-6.8 (4 m, 2 H), 6.75/6.48 (d+bs, 2 H), 6.1 (4 bs, 2 H), 5.25-4.7 
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(4 bs, 1 H), 5.2-3.8 (m, 2 H), 4.9/4.65/3.8 (3 m, 1 H), 3.75 (4 s, 3 H), 3.5 (bs, 4 H), 3-2 (m, 

10 H), 2.41/2.3 (2 bs, 3 H), 1.02/0.95/0.78 (3 bd, 3 H), 0.88 (m, 9 H), 0.1 (m, 6 H) 

IR (ATR) cm",: 1626 8 >C=0 amides 

Step B: N-(4-Hydroxyphenyl)-2-methyl-5-(6-{[(3R)-3-methyl-3,4-dihydroisoquinolin-

2(lH)-yl]carbonyl}-l,3-benzodioxol-5-yl)-N-(l-methyl-lH-pyrazol-4-yl)-l-[2-

(morpholin-4-yl)ethyIJ-lH-pyrrole-3-carboxamide hydrochloride 

The procedure is in accordance with the protocol described in Step D of Example 1. The 

product obtained is finally subjected to a step of conversion into salt form in the presence 

of HCl in ether. After filtration and lyophilisation in a mixture of acetonitrile/water, the 

expected compound is obtained. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40 H42 N6 06 

[M+Hf calculated: 703.3239 

[M+Hf measured: 703.3238 

Example 97. A^-(4-Hydroxyphenyl)-2-methyl-5-(6-{[(3/?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxoI-5-yl)-l-[2-(morpholin-4-

yl)ethyl]-7V-phenyl-l//-pyiTole-3-carboxamide hydrochloride 

The procedure is in accordance with the protocol described in Example 96 replacing the 

compound of Preparation 1" by that of Preparation 2". 

Elemental microanalysis: (%>, theoreticahmeasured) 
%C=68.61:68.12; %H=5.89:5.23; %N=7.62:7.54; %Cl-=4.82:4.66 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS): 

Empirical foimula: C42 H42 N4 Og 

[M+H]+calculated: 699.3177 

[M+H]+ measured: 699.3173 
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Example 98. l-[2-(Dimethylamino)ethyl]-Ar-(4-hydroxyphenyl)-2-methyl-5-(6-{[(3J?)-

3-methyl-3,4-dihydroisoqumolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-/V-phenyl-

l/f-pyrrole-3-carboxamide hydrochloride 

The procedure is in accordance with the protocol described in Example 27 replacing the 

compound of Preparation 1" by that of Preparation 2". The product obtained is finally 

subjected to a step of conversion into salt form in the presence of 1M HCl in ether. After 

filtration and lyophilisation in a mixture of acetonitrile/water, the expected compound is 

obtained. 

Elemental microanalysis: (%, theoretical.'measured) 
%C=69.30:69.20; %H=5.96:5.48; %N=8.08:8.08; %Cl-=5.11:5.03 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS); 

Empirical formula: C40 H40 N4 05 

[M+H]+calculated: 657.3071 

[M+H]+ measured: 657.3066 

Example 99. iV-(4-Hydroxyphenyl)-l-{2-[(2-inethoxyethyl)(methyl)amino]ethyl}-2-

methyl-5-(6-{[(3/?)-3-methyl-3,4-dihydroisoquinoIin-2(l//)-yI]carbonyl}-l,3-

benzodioxol-5-yl)-/V-(l-methyl-t//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

hydrochloride 

Step A: Ethyl l~(2-benzyloxyethyl)-2-methyl-5-[6-[(3R)-3-methyl-3,4-dihydro-lH-

isoquinoline-2-carbonylJ-l,3-benzodioxol-5-yl]pyrrole-3-carboxylate 

The procedure is in accordance with the protocol described in Step A of Example 1 

replacing the compound of Preparation 1 by that of Preparation 19. 

*H NMR (500 MHz, dmso-d6) 8 ppm: 7.35-6.95 (m, 9 H), 7-6.8 (several s, 2 H), 6.35-5.85 

(several s, 1 H), 6.15 (several s, 2 H), 5.15-3.5 (several m, 4 H), 4.9/4.7/3.95 (several m, 

1 H), 4.4 (m, 2 H), 4.2-3.95 (m, 2 H), 3.55 (m, 2 H), 3.1-2.35 (several m, 2 H), 2.5-2.2 

(several s, 3 H), 1.25-1.1 (several m, 3 PI), 1.05-0.7 (several d, 3 H) 



Step B: l-(2-Benzyloxyethyl)-2-methyl-5-[6-[(3R)-3-methyl-3,4-dihydro-lH-

isoquinoline-2-carbonyl]-l,3-benzodioxol-5-yl]pyirole-3-cai'boxylic acid 

The procedure is in accordance with the protocol described in Step B of Example 1. 

IR (ATR) cm"1: 3000-2500 v -OH, 1675-1625 v -C=0 carboxylic acid + amide 

Step C: l-(2-BenzyIoxyethyl)-N-[4-[tert-butyl(dimetiiyI)silyl]oxyphenyl]-2-methyl-5-[6-

f(3R)-3-niet/ty/-3,4-di/tydro-lH-isoquinoline~2-carbony/J-l,3-benzodioxol-5-yI]-N-(l-

methyl-lH-pyrazol-4-yl)pyrrole-3-carboxamide 

The procedure is in accordance with the protocol described in Step C of Example 1. 

*H NMR (500 MHz, dmso-d6) 8 ppm:7.7-7.5 (several s, 1 H), 7.35-6.5 (several m, 11 H), 

7.1-6.9 (several s, 1 H), 6.95-6.5 (several s, 2 H), 6.8/6.5 (m, 2 H), 6.05 (several s, 2 H), 

5.25-4.7 (several s, 1 H), 5.1-3.6 (several m, 4 H), 4.85/4.6/3.75 (several m, 1 H), 4.3 (m, 2 

H), 3.7 (2xs, 3 H), 3.4 (m, 2 H), 3.05-2.4 (several m, 2 H), 2.4-2.25 (several s, 3 H), 1-0.75 

(several d, 3 H), 0.9 (several s, 9 H), 0.1 (several s, 6 H) 

IR (ATR) cm"1: 1629 v >C=0 amides 

Step D: N-[4-[tert-Butyl(dimethyI)silyl]oxyplienyl]-l-(2-hydroxyethyl)-2-methyl-5-[6-

[(3R)-3-methyl-3,4-dihydro~lH-isoquinoline-2-carbonyl]~l,3-benzodioxol-5-yl]-N-(l-

methyl-lH-pyrazol-4-yl)pyn'ole-3-carboxamide 

In a hydrogenating reactor, the compound of the above Step is dissolved in 30 mL of 

methanol. The solution is degassed by bubbling argon in, and palladium-on-carbon 10 % 

(550 mg) is added. The resulting suspension is stirred under a pressure of 1 bar of 

hydrogen for 15 hours, and then passed through a Whatman® filter. The catalyst is rinsed 

with methanol and the filtrate is evaporated in vacuo. The residue thereby obtained is 

purified by chromatography over silica gel using dichloromethane and methanol as eluants. 

The expected product is obtained in the form of an oil. 

JH NMR (500 MHz, pyridine-d5) 8 ppm: 7.7-7.4 (4 s, 1 H), 7.3-6.9 (m, 4 H), 7.1-6.8 (4 s, 

1 H), 7-6.7 (m, 2 I-I), 6.9-6.4 (m, 2 H), 6.8-6.4 (4 m, 2 H), 6.1 (m, 2 H), 5.2/5/4.7 (4 s, 1 H), 

5.15-3.9 (8 d, 2 H), 4.9-4.8 (m, 1 H), 4.9/4.7/3.85 (3 m, 1 H), 3.9-3.7 (m, 2 H), 3.75 (2 s, 3 
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H), 3.5-3.2 (m, 2 H), 3-2.4 (m, 2 H), 2.4-2.3 (4 s, 3 H), 1.05/0.95/0.75 (4 d, 3 H), 0.85 (bs, 

9 H), 0.15-0 (m, 6 H) 

IR (ATR) cm"':3346 v -OH primary alcohol, 1621v -C=0 amides 

Step E: 2-[3-[[4-[tert-Biityl(dimethyl)silyl]oxyphenyl]-(l-methyl-lH-pyrazol-4-yl)-

5 carbamoyI]-2-metfiyl-5-[6-[(3R)-3-methyI~3,4-dihydro-lH-isoquinoIine-2-carbonylJ-l,3~ 

benzodioxol-5-yl]pyirol-l-yl]ethy1 methanesulphonate 

The compound of the above Step (2.37 g, 3.17 mmol) is dissolved in 30 mL of 

tetrahydrofuran. The reaction mixture is cooled to 0°C and there are successively added 

triethylamine (1.8 mL, 13.9 mmol) and, dropwise, methanesulphonyl chloride (0.40 mL, 

10 5.17 mmol). The reaction mixture is stirred for 2 hours at 0°C. The reaction mixture is then 

poured into saturated aqueous sodium hydrogen carbonate solution and extracted 3 times 

with ethyl acetate. The organic phase is washed 3 times with brine, dried over MgS04, 

filtered and then evaporated to dryness. The evaporation residue is used without 

purification in the next Step. 

15 *H NMR (500 MHz, dmso-d6) 8 ppm: 7.7-7.45 (several s, 1 H), 7.25-6.4 (m, 8 H), 7.1-6.9 

(several s, 1 H), 6.95-6.65 (several s, 2 H), 6.1 (several s, 2 H), 5.2-4.6 (several s, 1 H), 

5.05-3.75 (several d, 2 H), 4.9/4.6/3.9/3.8 (several m, 1 H), 4.3-4.05 (m, 2 H), 4.2-3.95 (m, 

2 H), 3.75/3.7 (2 s, 3 H), 3.05-2.5 (several m, 2 H), 3 (several s, 3 H), 2.45-2.3 (several s, 

3 H), 1.05-0.75 (several d, 3 H), 0.9 (several s, 9 H), 0.1 (several s, 6 H) 

20 IR (ATR) cm"1: 1626 v -C=0, 1349 v -S02,1249 8 -CH3, 1172 v -S02 

Step F: N-[4-[tert-Biityl(dimethyl)silyl]oxyphenyl]-l-[2-[2-methoxyethyl(methyl)(imino]-

ethyl]-2-metltyl-5-[6-[(3R)-3-methyl~3,4-dihydro-lH-isoqiiiiwIme-2-c(irbonyl]-l,3-

benzodioxol-5-yI]-N-(l-methyl~lH-pyrazol-4-yl)pyiTole-3-carboxamide 

The compound of the above Step (1.33 mg, 1.61 mmol) is dissolved in 6 mL of 

25 tetrahydrofuran. Sodium iodide (100 mg, 0.67 mmol) is added, followed by dimethylamine 

(0.172 g, 1.932 mmol) dropwise. The reaction mixture is heated in a sealed flask at 60°C 

for 36 hours. After cooling, it is evaporated to dryness and purified by chromatography 

over silica gel using dichloromethane and ammonia-in-methanol as eluants. The expected 

product is obtained in the form of a foam. 
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'H NMR (500 MHz, dmso-d6) 8 ppm 7.7-7.45 (4 bs, 1 H), 7.2-6.9 (m, 4 H), 7.1-6.9 (4 

bs, 1 H), 7-6.7 (4 m, 2 H), 7/6.45 (2 m, 2 H), 6.8/6.45 (2 m, 2 H), 6.1 (m, 2 H), 

5.22/5.05/4.7 (4 bs, 1 H), 5.2-3.8 (m, 2 H), 4.91/4.65/3.9 (3 m, 1 H), 3.75 (2 bs, 3 H), 3.7 

(m, 2 H), 3.2 (bs, 3 H), 3-2 (m, 2 H), 2.7-2 (ml, 6 H), 2.7-2 (m, 3 H), 2.45/2.35 (2 bs, 3 H), 

1.05/0.95/0.8 (3 bd, 3 H), 0.9 (m, 9 H), 0.1 (m, 6 H) 

IR (ATR) cm"1' 1628 (shoulder) 8 -C=0 amides 

Step G: N-(4-hydroxyphenyl)-l-[2-[2-methoxyethyl(methyl)aminoJethylJ-2-methy/-5-[6-

[(3R)-3-methyl-3,4-dihydro-lH-isoquinoline-2-carbonyl]-l,3-benzodioxol-5-yl]-N-(l-

methyl-lH-pyrazol-4-yl)pyrrole-3-carboxamide hydrochloride 

The procedure is in accordance with the protocol described in Step D of Example 1. The 

product obtained is finally subjected to a step of conversion into salt form in the presence 

of 1M HCl in ether. After filtration and lyophilisation in a mixture of acetonitrile/water, the 

expected compound is obtained. 

IR (ATR) cm"I: 2000 to 3500 v -NH+/OH, 1615 v >C=0 amides, 1237-1161 8 >C-0-C<, 

745 v >CH-Ar 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C40 H44 Ne Oe 

[M+H]+calculated: 705.3395 

[M+H]+ measured: 705.3391 

Example 100.5-(5-Fhioro-4-methoxv-2-{K3^)-3-(moi'rihoIin-4-vtmethyl)-3,4-

dihydroisoquinolin-2(li?)-yl]carbonyl}phenyI)-/V-(4-hydroxyphenyl)-l,2-dimethyl-A'-

(l-methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide hydrochloride 

The procedure is in accordance with the general protocol of Example 1 using the 

appropriate Preparations. The product obtained is finally dissolved in acetonitrile and 
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converted into salt form using O.IM aqueous HCl solution. After a lyophilisation step, the 

expected compound is obtained in the form of a solid. 

Elemental microanalysis: (%>, tlieoreticahmeasnred) 
%C=64.23:64.31; %H=5.80:5.43; %N=11.52:11.46; %Cl-=4.86:4.95 

5 High-resolution mass spectrometry (ESI+): 

Empirical formula: C39 H41 F N6 O5 

[M+H]+calculated: 693.3195 

[M+H]+measured: 693.3194 

Example 101. 5-(4-Fluoro-5-methoxy-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

10 dihydroisoqumolin-2(l//)-yl]carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-l ,2-dimethyl-7V-

(l-methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 27 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 1" in Step C. The compound obtained is converted into salt form and 

15 lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, tlieoreticahmeasnred) 

%C=64.23:63.12; %H=5.80:5.20; %N=11.52:11.38. %C1"=4.86:5.03 

High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C39 H4,FN605 

20 [M+H]+calculated: 693.3195 

[M+H]+ measured: 693.3195 

Example 102. 5-(5-Chloro-2-{[(3lS)-3-[(4-metliylpiperazin-l-yl)methylJ-3,4-dihydro-

isoquinolin-2(l/J)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-iV-(l-

methyl-l//-pyrrolo(2,3-/)]pyridin-5-yl)-l/f-pyrrole-3-carboxaniide trihydrochloride 
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High-resolution mass spectrometry (ESI+): 

Empirical formula: C43H44 CI N7 O3 

[M+Hf calculated: 742.3267 

[M+Hf measured: 742.3268 

ExamQleJL03.5-(5-Chloro-2-{[(35)-3-[(4-methylpiperazin-l-yl)methyI]-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-l,2-dimethyl-/V-(l-methyl-l//-

pyrrolo[2,3-Z>]pyridin-5-yl)-/V-phenyI-l//-pyrrole-3-carboxamide 

Example 104. Af-(4-HvdroxvDhenvl)-l,2-diniethvl-Af-fl-mctlivl-l//-pvrazolof3,4-Z>|-

pyiidin-5-yl)-S-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJf/)-

yl]carbonyl}-l,3-benzodioxoI-5-yl)-l//-pyrroIe-3-carboxamide 

Example 105.5-(5-Chloro-2-{[(3»S')-3-(morpholin-4-vlmethvl)-3,4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-iV-(l-methyl-2,3-

dihydr,o-lJH"-pyrrolo[2,3-6]pyridin-5-yl)-lflr-pyiTole-3-carboxamide 

Example 106.5-(5-Chloro-2-fl(3iS')-3-(morpholin-4-vlmethvD-3,4-dihvdroisoquinoHn-

2(l//)-yl]carbonyl}phenyl)-l,2-dimethyi-iV-(l-methyl-l/f-pyrrolo[2,3-i>]pyridin-5-yl)-

7V-phenyl-l//-pyrrole-3-carboxamide 
The procedure is in accordance with the general protocol of Example 1 using the 

appropriate Preparations, it being understood that Step D is not earned out. The expected 

product is obtained in free base form. 

Elemental microanalysis: (%, tlieoreticahmeasnred) 
%C=70.72:69.77; %H=5.79:5.96; %N=11.78:11.43 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C42 H41 CI Ng 03 

[M+Hf calculated: 713.3001 

[M+Hf measured: 713.2998 
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ExamBlel07.5-(5-Chloro-2-{|(35)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phcnyl)-iV-(4-fluorophenyl)-l,2-dimethyl-/V-(l-methyI-l//-

pyri'oIo[2,3-6]pyridin-5-yl)-l//-pyirole-3-carboxamide 

Example 108. 5-(5-Chloio-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-AL(5-cyano-l-methyI-l//-pyrrol-3-yl)-N-(4-

hydroxyphenyl)-l,2-dimethyl-l/7-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and (3.S)-3-(4-morpholinylmethyl)-l,2,3,4-tetrahydroisoquinoline (see 

Preparation 3') in Step A, and the compound of Preparation 19" in Step C. The product 

obtained is finally subjected to a step of conversion into salt form in the presence of HCl in 

ether. After filtration and lyophilisation in a mixture of acetonitrile/water, the expected 

compound is obtained. 

Elemental microanalysis: (%>, tlieoreticahmeasnred) 
%C=64.95:65.09; %H=5.45:5.20; %N=11.36:11.26; %Cl-=4.79:4.62 

High-resolution mass spectrometry (ESI/+): 

Empirical formula: C40 H39 CI N6 04 

[M+H]+ calculated: 703.2794 

[M+H]+measured: 703.2789 

Example 109. 5-(5-Chloro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-AL(6-cyanopyridin-2-yl)-7V-(4-hydroxyphenyl)-l,2-

dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 23" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 
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High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

Empirical formula: C40 H37 CI N6 O4 

[M+Hf calculated: 701.2638 

[M+H]+ measured: 701.2639 

Example 110. 5-(5-Chloro-2~{[(35)-3-(morphoIm-4-yIniethy])-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-iV-(4-cyanopyridin-2-yl)-./V-(4-hydroxyphenyl)-l,2-

dimethyI-l//-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%>, theoretical .'measured) 
%C=65.13:65.72; %H=5.19:4.76; %N=11.39:12.04; %C1=4.81:4.45 

High-resolution mass spectrometry (ESI+-/FL4/HR, ESI-/FIA): 

Empirical formula: C40 H37 CI N6 04 

[M+H]+ calculated: 701.2638 

[M+Hf measured: 701.2643 

Example 111.5-(5-Chloro-2-(f(3>SV3-(rmorpholin-4-vlmethYl)-3,4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-A^-(4-cyauopyrimidin-2-yl)-7V-(4-hydroxyphenyl)-l,2-

dimethyl-l//-pyrrole-3-carboxamide 

Example 112.5-(5-Chloro-2-{f(35r)-3-(morpholin-4-vlmethYl)-3,4-dihvdroisoquinoli»-

2(l//)-yl]carbonyl}phenyl)-/V-[2-(dimethylamino)pyridin-4-yl]-7V-(4-hydroxyphenyl)-

l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 113. 5-(5-Chloro-2-{f(3.S)-3-(inorpholin-4-vlmethYl)-3,4-dihvdroisoquinolin-

2(l/i)-yl]carboiiyl}phenyl)-A?-(4-hydroxyphenyl)-l,2-diniethyl-7V-(l-methyl-l//-

benzimidazoI-5-yl)-l//-pyrrole-3-carboxamide 

Example 114.5-(5-Chloro-2-(f(35r)-3-(morpholin-4-vlincthvl)-3,4-dihydroisoquinolin-

2(l//)-yI]carbonyl}phenyI)-iV-(4-hydroxyphenyl)-l,2-dimethyl-7V-(pyrazoIo[l,5-

rt]pyrimidin-6-yl)-l//-pyrrole-3-carboxaniide 
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Exany2ie215.5-(5-ChIoro-2-{[(35)-3-[(9a5)-hexahydropyrazino[2,l-c][l,4Joxaziii-

8(l//)-ylmethyl]-3,4-dihydroisoquinolin-2(lJy)-yl]carbonyl}phenyI)-7V-(4-

hydroxyphenyl)-l,2-diniethyl-AL(l-methyl-li/-pyrazol-4-yl)-l//-pyrrole-3-

carboxamide dihydrochloride 

5 The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation T in Step A, and the compound of 

Preparation 1" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, tlieoreticahmeasnred) 
10 %C=61.01:60.17; %H=5.74:5.09; %N=12.15:12.02; %C1=8.78:9.81 

High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

Empirical formula: C41 H44 CI N7 O4 

[M+Hf calculated: 734.3216 

[M+Hf measured: 734.3220 

15 Example 116. 5-(5-Chloro-2-{[(35)-3-[(9aR)-hexahydropyrazino[2,l-c][l,4]oxazin-

8(li/)-ylmethyl]-3)4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-A'-(4-

hydroxyphenyl)-l,2-dimethyl-7V-(l-methyl-li/-pyrazol-4-yl)-l//-pyrrole-3-

carboxamide dihydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

20 of Preparation 1 and the compound of Preparation 9' in Step A, and the compound of 

Preparation 1" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=61.01:61.90; %H=5.74:5.65; %N=12.15:12.14; %C1=13.15:11.51 
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High-resolution mass spectrometry (ESI/FJA/HR and MS/MS): 

Empirical formula: C41 H44 CI N7 O4 

[M+H]+calculated: 734.3216 

[M+H]+measured: 734.3218 

Example 117.5-(5-Chloro-2-{ff3»Sy3-ffluoromethvl)-3,4-dihvdroisoquinolin-2(l//)-

yI]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-7V-(l-methyI-l/7-pyrazol-4-

yl)-li/-pyrrole-3-carboxamide 

E2camj)]eJ18.5-(5-Ch]oro-2-{[(35)-3-(difluoromethy])-3,4-dihydroisoqumolin-2(l/r)-

yl]carbonyl}phenyl)-Ar-(4~hydroxyphenyl)-l,2-dimethyl-Af-(l-methyl-l//-pyrazol-4-

yI)-l//-pyrrole-3-carboxamide 

Exam]>lell9.5-(5-Chloro-2-{[(3iS)-3-(trifluoroniethyI)-3,4-dihydroisoquinoHn-2(lici0-

yl]earbonyl}phenyI)-Ar-(4-hydroxyphenyl)-l,2-diinethyI-/V-(l-inethyI-l//-pyrazol-4-

yI)-l//-pyrrole-3-carboxamide 

Example 120.5-(5-Chloro-2-(f(35)-3-f(3-cvanoazetidin-l-vI)methvn-3,4-

dihydroisoquinolin-2(l//)-yI]carbonyl}phenyl)-AL(4-hydroxyphenyl)-l,2-dimethyl-/V-

(l-niethyl-l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

Example 121.5-f5-Chloro-2-{[(35r)-3-(moipholin-4-vImethvn-3,4-dihydroisoquinoIin-

2(l//)-yI]carbonyI}phenyl)-A/-(l-ethyMJHr-pyntzoI-4-yI)-7V-(4-hydroxyphenyl)-l,2-

dimethyl-l/f-pyrrole-3-carboxamide 

Example 122,5-(5-Chloro-2-f[(3iS)-3-fmoipholin-4-vlmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-/V-(l-cyclopi'opyl-l//-pyrazol-4-yl)-7V-(4-hydroxyphenyl)-

l,2-dinicthyl-l//-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 28" in Step C. 
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Elemental microanalysis: (%, theoretical:measured) 

%068.12:67.94; %H=5.86:5.77; %N=11.92:11.65 

High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C40 H41 CI N6 04 

[M+H]+calculated: 705.2951 

[M+Hf measured: 705.2952 

Example 123.5-C5-Chioro-2-(f(,35r)-3-fmoi,Dholin-4-vlmethvlV3.4-dihvdroisoauinolin-

2(lJH)-yl]carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-l,2-diiTiethyl-Ar-[l-(trifluoromethyl)-

l//-pyrazoI-4-yl]-l//-pyrrole-3-carboxamide 

Example 124.5-(5-Chloro-2-([(3.SV3-finoipholin-4-vlmetlivn-3.4-dihvdroisoquinoIin-

2(l//)-yl]carbonyl}phenyl)-TV-[l-(difluoromethyl)-l//-pyrazol-4-yI]-A7-(4-

hydroxyphenyl)-l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 125.5-(5-Chloro-2-(rO^-3-fmoinholin-4-vlmethvlV3.4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-/V-[l-(2-methoxyethyl)-l//-pyrazol-

4-yl]-l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 126.5-(5-Chloro-2-U(3.SV3-(moiDhoIin-4-vlmethvr)-3.4-dihvdroisoqumolin-

2(l//)-yl]carbonyl}phenyl)-A^-(4-liydroxyphenyl)-l,2-dimethyl-Ar-[l-(oxetan-3-yl)-li/-

pyrazoI-4-yl]-li/-pyrrole-3-earboxamide 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 26" in Step C. 

High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C40 H4I CI N6 05 

[M+Hf calculated: 721.2900 

[M+Hf measured: 721.2902 



-142-

Examnle 127. 5-(5-Chloro-2-{[(3i')-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l/7)-yI]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dHiiethyl-iV-[l-(tetrahydrofuran-

3-yl)-li/-pyrazoI-4-yl]-l//-pyrroIe-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 22" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, tlieoreticahmeasnred) 
%C=63.81:63.63; %H=5.75:5.74; %N=10.89:10.71; %C1=4.59:4.52 

High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C4, H43 CI N6 Os 

[M+H]+ calculated: 735.3056 

[M+H]+measured: 735.3061 

Exam]ileJ28.5-(5-Chloro-2-{[(3iS)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinolin-

2(l#)-yl]carbonyl}phenyl)-iV-[l-(2-hydroxy-2-methyIpropyl)-li/-pyrazol-4-yl]-JV-(4-

hydro xyphenyl)-l,2-dimethyl-l//-pyrrole-3-carboxamide 

Example 129.5-(5-Chloro-2-([(3iSr)-3-('moi'pholin-4-v]inethyl)-3,4-dihydroisoquiiiolin-

2(l//)-ylJcarbonyl}phenyl)-l,2-dimethyl-7V-(l-methyl-2,3-dihydro-l//-pyrrolo[2,3-6]-

pyridin-5-yl)-/V-phenyl-ljy-pyrroIe-3-carboxamide 

The title compound is obtained in accordance with the process described in Step B of 

Example 49 using Example 106 as starting material, it being understood that the product is 

not subjected to the step of conversion into salt form. 

Elemental microanalysis: (%, tlieoreticahmeasnred) 
%C=70.53:70.51; %H=6.06:5.81; %N=11.75:11.71 
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High-resolution mass spectrometry (ESI+-/FIA): 

Empirical formula: C42 H43 CI Ng O3 

[M+H]+calculated: 715.3158 

[M+H]+ measured: 715.3159 

Example 130. 5-(5-ChIoro-2-{[(3iS)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinoIin-

2(l/f)-yl]carbonyl}phenyl)-iV-(4-fluorophenyl)-l,2-dimethyl-iV-(l-methyl-2,3-dihydro 

li/-pyrroIo[2,3-6jpyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 131. 5-(5-Chloro-2-{[(35)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-/V,l,2-triniethyl-l//-pyiTole-3-

earboxamide 

Example 132. 5-(5-Chloro-2-{[(35)-3-(morpholin-4-ylmetliyl)-3,4~dihydroisoquinolin-

2(li/)-yl]carbonyl}phenyl)-./V-(2-hydroxypyrimidin-5-yl)-l,2-dimethyl-A'-phenyl-l//-

pyrrole-3-carboxamide 

Example 133. 5-(5-Chloro-2-{[(3<S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l/Z)-yl]carbonyl}phenyl)-./V-(2-hydroxypyrimidin-5-yl)-l,2-dimethyl-iV-(l-methyl-

l//-pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 134. 5-(5-Chloro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquiiiolin-

2(l//)-yl]carbonyl}phenyl)-/V-(2-hydroxypyrimidin-5-yl)-l,2-dimethyl-A/-(l-methyl-

2,3-dihydro-lfl-pyrroIo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 135. 5-(5-Chloro-2-{[(3-S)-3-(morpholin-4-ylniethyl)-3,4-dihydroisoquinolin-

2(l/7)-yl]carbonyl}pheiiyl)-Ar-(2-hydroxypyiiniidin-5-yI)-l,2-dimethyl-7V-(l-methyl-

li/-pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

Example 136. 5-(5-Chloro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyI)-2-methyl-./V-(l-methyl-l//-pyrazoI-4-

yl)-li/-pyrrole-3-carboxamide 
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Exany)Ie_137.5-(5-Chlovo-2-{[(35)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinolm-

2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-2-methyl-iV~(l~methyl-l//-

pyrroIo[2,3-Z>]pyiidin-5-yJ)-l//-pyrroIe-3-carboxamide 

Example 138.5-(5-ChIoro-2-(ll(3.SV3-(moi,»liolin-4-vlmethvD-3,4-dihvdroisoquinolin-

5 2(l//)-yl]carbonyl}phenyl)-AL(4-liydroxyphenyl)-2-methyI-AA-(l-methyl-2,3-dihydro-

li7-pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrolc-3-carboxamide 

Example 139.5-r5-Chloro-2-(|(3^)-3-(morpholin-4-vlmethvl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-A/-(4-hydroxyphenyl)-l-methyl-iV-(l-methyl-17/-pyrazol-4-

yl)-l//-pyrrole-3-carboxamide 

10 Example 140.5-(5-Chloro-2-([(3>S')-3-(morphoUn-4-vlmethyl)-3,4-dihydroisoquinoIin-

2(l//)-yI]carbonyl}pheny])-yV-(4-hydioxyphenyl)-l-methyl-iV-(l-inethyI-l//-

pyiTolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 141.5-(5-Chloro-2-f[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-7V-(4-liydroxyphenyl)-l-methyl-7V-(l-methyl-2,3-dihydro-

15 l//-pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 142.5-(5-Chioro-2-{[(35')-3-(morpholin-4-ylniethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyI)-l-ethyl-./V-(4-hydroxyphenyl)-2-methyWV-(l-methyl-li/-

pyrazoI-4-yl)-l//-pyrrole-3-carboxamide 

Examplel43.5-(5-Chloro-2-{[(3JS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

20 2(li/)-yl]carbonyl}phenyI)-l-ethyl-Af-(4-hydroxyphenyl)-2-inethyl-7V-(l-methyl-l//-

pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 144.5-(5-ChIoro-2-ff(3^-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoIin-

2(lZ/)-yl]carbonyI}phenyl)-l-ethyl-iV-(4-hydroxyphenyl)-2-methyl-jV-(l-methyl-2,3-

dihydro-l//-pyrrolo[2,3-6]pyridin-5-yl)-l/f-pyrrole-3-carboxamide 
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Examj2lcH5.5-(5-Chloro-2-{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phcnyl)-Af-(4-hydroxyphenyl)-l-(2-methoxyethyl)-2-methyl-7V-(l-

methyl-l/-/-pyi'azol-4-yl)-l//-pyrroIe-3-cai*boxamide 

ExamBleH6.5-(5-Chloro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

5 2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l-(2-methoxyethyl)-2-methyl-iV-(l-

methyI-l//-pyiTolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-earboxamide 

Example 147.5-('5-Chloro-2-(f05r>-3-Cmorpholin-4-vlnicthvn-3.4-dihvdroisoquinolin-

2(l/Z)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l-(2-methoxyethyl)-2-methyl-iV-(l-

mcthyl-2,3-dihydro-lflr-pyrrolo[2,3-6]pyridin-5-yI)-l//-pyrrole-3-carboxaniiide 

10 Example 148.5-(5-C'hloro-2-(F(3^-3-fmorphoIin-4-vlinethvlV3.4-dihvdroisoquinoiin-

2(l//)-yl]carbonyl}phenyl)-l-(2-fluoroethyl)-iV-(4-hydroxyphenyl)-2-methyl-Ar-(l-

methyl-l//-pyrazol-4-yl)-lH-pyrrole-3-carboxamide 

Example 149.5-(5-Chloro-2-(f(3.SV3-(morphoHn-4-vlmethyn-3,4-dihvdroisoquinolm-

2(l//)-yl]carbonyl}phenyl)-l-(2-fluoroethyl)-7V-(4-hydroxyphenyl)-2-metliyl-iV-(l-

15 methyl-li/-pyiTolo[2,3-/)]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 150.5-(5-Chloro-2-{[('3,SV3-(morpholin-4-YlmethvlV3.4-dihydroisoqiiinolin-

2(l/#)-yl]carbonyl}phenyl)-l-(2-fluoroethyl)-Ar-(4-hydroxyphenyl)-2-methyl-iV-(l-

methyl-2,3-dihydro-l//-pyrrolo[2,3-6]pyridin-5-yl)-l//-pynole-3-earboxamide 

Examplel51.5-(5-Cliloro-2-{[(3^)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-

20 2(l//)-yl]carbonyl}phenyl)-l-(2,2-difluoroethyl)-7V-(4-hydroxyphenyl)-2-methyl-7V-(l-

methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

Example 152.5-(5-Chloro-2-([(3iSV3~('morphoIin-4-vlmethvlV3.4-dihvdroisoauinolin-

2(l/f)-yl]carbonyl}phenyl)-l-(2,2-difluoroethyl)-Ar-(4-bydroxyphenyl)-2-methyl-Af-(l-

methyl-l/7-pyrrolo[2,3-6]pyridin-5-yl)-li/-pyrrole-3-carboxamide 
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ExamjQle_153.5-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihy(lroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-l-(2,2-difluoroethyl)-iV-(4-hydroxyphenyl)-2-methyl-iV-(l~ 

methyl-2,3-dihydro-li/-pyrrolo[2,3-6]pyridiii-5-yl)-li/-pyrrole-3-carboxamide 

Example 154.5-f5-Chloro-2-(f(3^)-3-(morDholin-4-vlmethvl)-3,4-dihydroisoquinolin-

5 2(l/7)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-2-methyl-iV-(l-methyl-l//-pyrazol-4-

yl)-l-(2,2,2-tritluoroethyl)-l//-pynole-3-carboxamide 

Example 155.5-(5-Chloro-2-U(35)-3-(morpholin-4-vlmethyl)-3,4-dihydioisoqumolin-

2(l//)-yl]carbonyl}phenyl)-A'-(4-hydroxyphenyl)-2-methyl-Ar-(l-methyl-l//-

pyrrolo[2,3-Z>]pyridin-5-yI)-l-(2,2,2-trifIuoroethyI)-l//-pyrrole-3-carboxamide 

10 Example 156.5-(5-Chloro-2-{f(35r)-3-(morphQlin-4-ylmethyl)-3,4-dihydroisoquinoHn-

2(l//)-yljcarbonyl}phenyl)-Ar-(4-hydroxyphenyl)-2-methyl-7V-(l-methyl-2,3-dihydro-

l/Jr-pyrrolo[2,3-6]pyridin-5-yl)-l-(2,2,2-trifluoroethyl)-l//-pyiToIe-3-carboxamide 

Example 157.5-(5-Chloro-2-(f(3i?)-3-mcthvl-3,4-dihydroisoquinolin-2(l#)-

yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-2-methyI-7V-(l-methyl-l//-pyrazol-4-yl)-l-

15 [2-(morphoIin-4-yl)ethyI]-l jfiT~pyrrole-3~carboxamide 

Example 158.5-(5-Chloro-2-f[(370-3-inethyI-3,4-dihydroisoc|uinolin-2(l//)-

yl]carbonyl}phenyI)-7V-(4-hydroxyphenyl)-2-methyI-7V-(l-methyl-l//-pyrroIo[2,3-

6]pyridin-5-yl)-l-[2-(morpholin-4-yl)ethyl]-l//-pyrrole-3-eaiboxamide 

Example 159.5-(5-Chloro-2-(ff3/?)-3-methvI-3,4-dihvdroisoquiiiolin-2(l//)-

20 ylJcarbonyI)phenyl)-Air-(4-hydroxyphenyl)-2-methyl-7V-(l-niethyI-2,3-dihydro-l//-

pyrroIo[2,3-6]pyridin-5-yl)-l-[2-(morphoIin-4-yl)ethyl]-l//-pyrrole-3-carboxamide 

Example 160.5-(5-C'hloro-2-{[(3/?)-3-methyI-3,4-dihydroisoquinolin-2(l/r)-

yI]carbonyl}phenyl)-jV-(4-hydroxyphenyl)-2-methyl-l-[2-(morpholin-4-yl)ethyl]-/V-

phenyl-l/J-pyrroIe-3-carboxamide 
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Example 161.5-(5-Chloro-2-(|(37?')-3-methvl-3,4-dihvdroisoqiimolin-2(lffl-

yl]carbonyl}phenyl)-l-[2-(dimethylamino)ethyl]-/V-(4-hydroxyphenyl)-2-methyl-/V-(l-

methyl-lJff-pyrazol-4-yl)-l//-pyrrolc-3-carboxamide 

Example 162.5-f5-ChIoio-2-(fG/?V3-methvl-3.4-dihvdroisoauinoIin-2(l//)-

5 yl]carbonyl}phenyl)-l-[2-(dimethylamino)ethyl]-7V-(4-hydroxyphenyl)-2-methyl-7V-

phenyl-l#-pyrrole-3-carboxamide 

Example 163.5-(5-Chloro-2-(f(3i?V3-methvI-3.4-dihvdroisoauinolin-2(liy)-

yl]carbonyl}phenyl)-l-[2-(diinethylamino)ethyl]-iV-(4-hydroxypheiiyl)-2-methyl-7V-(l-

methyl-l//-pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

10 Example 164.5-(5-ChIoro-2-([(3/?)-3-methvl-3,4-dihvdroisoquinolin-2(lff)-

yl]earbonyl}phenyl)-l-[2-(dimethylamino)ethyl]-Ar-(4-hydroxyphenyl)-2-methyl-7V-(l-

methyl-2,3-dihydro-l//-pyrrolo[2,3-6]pyridin-5-yl)-li/-pyrrole-3-carboxamide 

ExamjQlel65.5-(5-Chloro-2-{[(3i?)-3-methyI-3,4-dihydroisoquinolin-2(l//)-yl]-

carbonyl}phenyl)-A'-(4-liydroxyphenyl)-l-{2-[(2-methoxyethyl)(methyl)amino]ethyl}-

15 2-methyl-7V-(l-methyl-li/-pyrazol-4-yl)-l//-pyriole-3-carboxamide 

Example 166.5-f5-ChIoro-2-([(3/?)-3-methvl-3,4-dihvdroisoqiiinolin-2(lff)-vl|-

carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l-{2-[(2-methoxyethyl)(methyl)amino]ethyl}-

2-methyl-Af-(l-inethyl-l//-pyrrolo[2,3-6]pyridin-S-yl)-l//-pyrrole-3-carboxamide 

Example 167.5-(5-Chloro-2-(l(3/?)-3-methvl-3,4-dihvdroisoquinolin-2(l/ir)-vl1-

20 carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l-{2-[(2-methoxyethyI)(methyl)amino]ethyl}-

2-methyl-Ar-(l-methyl-2,3-dihydro-l//-pyrrolo[2,3-6]pyridin-5-yl)-lJyr-pyrrole-3-

carboxamide 
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Example 168.5-(5-Chloro-2-{[(3.SV3-(rmon)holin-4-vlmethvr)-3<4-dihvdroisoquinolin-

2(li/)-yI]carbonyl}phenyl)-/V-(4-hydroxyphenyI)-l-inethyl-A'-(l-metliyl-lJHr-pyiazol-4-

yl)-2-(trifluoromethyl)-li/-pyrrole-3-carboxamide 

Example_169.5-(5-Chloro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

5 2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxypheuyl)-l-methyl-A,-(l-methyl-l//-

pyiToIo[2,3-/>]pyridin-5-yl)-2-(trifluoromethyl)-l//-pyrrole-3-carboxamide 

Example 170.5-(5-Chloio-2-{[(3iS)-3-(inorpliolin-4-vlmethvl)-3,4-dihvdroisoquinolin-

2(l//)-yl)carbonyl}phenyl)-7V-(4-liydroxyplienyl)-l-methyl-7V-(l-niethyl-2,3-dihydro-

l//-pyrrolo[2,3-6]pyridin-5-yl)-2-(trifluoromethyl)-l//-pyiToIe-3-carboxamide 

10 Example 171.5-(5-Chloro-2-(f(3>S^-3-('morpholin-4-vlmethvl')-3,4-dihvdi,oisoquinolin-

2(l//)-yl]carbonyI}phenyl)-2-(difluoromethyl)-Ar-(4-hydroxyphenyl)-l-methyl-Ar-(l-

methyl-l//-pyrazol-4-yl)-li/-pyiTole-3-carboxaniide 

Example 172.5-(5-Chloro-2-([(3ff)-3-(morpholin-4-vlmethvl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-2-(difluoromethyl)-7V-(4-hydroxyphenyl)-l-methyl-iV-(l-

15 methyl-l//-pynolo[2,3-/>]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 173.5-(5-ChIoro-2-U(3.Sf)-3-(momholin-4-v]methyl)-3,4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-2-(difluoromethyl)-7V-(4-hydroxyphenyl)-l-methyl-./V-(l-

methyl-2,3-dihydro-l/f-pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 174.5-(5-Chloro-2-f[(3.S)-3-(morpholin-4-vlmethyl)-3,4-dihvdroisoquinolm-

20 2(l/7)-yI]carbonyl}phenyl)-iV-(4-hydroxyphcnyl)-2-(methoxymethyl)-l-methyWV-(l-

methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-carboxainide 

Example 175.5-(5-Chloro-2-([(3>Sr)-3-(morphoIin-4-vlmethvl)-3,4-dihvdioisoquinolin-

2(l/f)-yl]carbonyl}phenyl)-./V-(4-hydroxyphenyl)-2-(methoxymethyl)-l-methyl-iV-(l-

mcthyl-l/7-pyiTolo [2,3-6] pyridin-5-yl)-l//-pyiTole-3-carboxamide 



-149 -

Example 176.5-(5-ChIoro-2-([f3>SV3-fmorpho]in-4-vlmethvn-3.4-dihvdroisoqiiinolin-

2(l/?)-yl]carboiiyl}phenyl)-iV-(4-hydroxyphenyl)-2-(methoxymethyl)-l-methyl-iV-(l-

methyl-2,3-dihydro-l#-pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-earboxamide 

Example 177.5-f5-Chloro-24f(35V3-(mornholin-4-yImethv!V3.4-dihvdroisoauinolin-

5 2(ljH)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l-methyl-iV-(l-methyl-l//-pyi'azol-4-

yl)-2-(2,2,2-trifluoroethyl)-l//-pyrrole-3-carboxamide 

Example 178.5-(5-Chloro-2-(K35r)-3"(mornholin-4-vlmethvl)-3.4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-/V-(4-hydvoxyphenyl)-l-methyl-iV-(l-methyl-l/f-

pyrrolo[2,3-^]pyridin-5-yl)-2-(2,2,2-trifluoroethyl)-l//-pyrrole-3-carboxamide 

10 Example 179.5-C5-Chloro-2-(K35r)-3-fmornhQliii-4-vlmethvlV3.4-dihvdroisoauinoHn-

2(li2)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l-methyl-iV-(l-methyl-2,3-dihydro-

ll/-pyrrolo[2,3-6]pyridin-5-yl)-2-(2,2,2-trifluoroethyl)-l//-pyrrole-3-carboxamide 

Example 180.5-f5-ChIoro-2-([05V3-finorpholin-4-vlnictlivl)-3.4-dihvdroisoquiiioIin-

2(li?)-yl]carbonyI}phenyl)-2-(2,2-difluoroethyl)-ZV-(4-hydroxyphenyl)-l-methyI-iV-(l-

15 methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

Examgle_18L5-(5-ChIoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-2-(2,2-difluoroethyl)-Ar-(4-hydroxyphenyl)-l-methyl-7V-(l-

methyM/f-pyrrolo[2,3-6]pyridin-5-yl)-l/7-pyrrole-3-carboxamide 

Example 182.5-(5-Chloro-2-(ff3>Sr)-3--fmorphoIin-4-vlmetlrvl'>-3.4-dihvdroisoquinoIin-

20 2(l/jT)-yl]carbonyl}plieny])~2-(2,2-difluoroethyl)-/V-(4-hydroxyphenyl)4-methyl-/V-(l-

methyl-2,3-dihydro-l//-pyrroIo[2,3-/i]pyridin-S-yl)-l//-pyrrole-3-carboxaniide 

Example 183.5-(5-Chloro-2-(K3>y>-3-Cmorpholin-4-vlmethvl'>-3.4-dihvdroisoquinoliii-

2(lZi)~yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-2-(2-methoxyethyl)~l-methyl-jV-(l-

methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-earboxamide 
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Exany)le_184.5-(5-Chloro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-(!ihydioisoquinolin-

2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-2-(2-methoxyethyI)-l-methyl-7V-(l-

inethyl-l//-pyrrolo[2,3-/']pyi'idin-5-y])-l//-py)ToIe-3-carboxamide 

Example 185.5-('5-Chloro-2-(f(35')-3-(,morpholm-4-vlmethYl)-3,4-dihvdroisoquinolin-

5 2(li?)-yl]carbonyl}phenyl)-./V-(4-hydroxyphenyl)-2-(2-methoxyethyl)-l-methyl-iV-(l-

methyl-2,3-dihydro-l//-pyrroIo[2,3-^]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 186.5-(5-Chloro-2-([f3/0-3--methvI-3,4-dihvdfoisoquinoIin-2(l/r)-

yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l-methyl-/V-(l-methyl-lflr-pyrazol-4-yl)-2-

(morpholin-4-ylmethyl)-ljyr-pyrrole-3-carboxamide 

10 Example 187.5-(5-Chloro-2-U(3i?)-3-methvl-3,4-dihvdroisoquinoIin-2(lH)-

yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l-methyl-iV-(l-methyl-li/-pyiTolo[2,3-

6]pyridin-5-yl)-2-(morpholin-4-ylmethyl)-l/7-pyiToIe-3-carboxamide 

Examj2leJ88.5-(5-Chloro-2-{[(3/?)-3-methyl-3,4-dihydroisoquinolin-2(l/0-

yl]earbonyl}phenyl)-./V-(4-hydroxyphenyl)-l-methyl-yV-(l-methyl-2,3-dihydro-lf/-

15 pyrrolo[2,3-/J»]pyridin-5-yl)-2-(morpholin-4-ylmethyl)-l//-pyrrole-3-carboxamide 

Example_189.5-(5-Chloro-2-{[(3/f)-3-methyl-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}phenyI)-iV-(4-hydroxyphenyl)-l-methyl-Ar-(l-methyl-lJHr-pyrazol-4-yl)-2-

[2-(morphoIin-4-yl)ethyl]-l//-pyrrole-3-carboxamide 

Example 190.5-(5-Chloro-2-{K3j?)-3-methyI-3,4-dihydroisoquinoliu-2(l//)-

20 yl]carbony]}phenyl)-jY-(4-hydroxyphenyl)-l-methyWV-(l-methyl-l//-pyrrolo[2,3-

Z>]pyridin-5-yl)-2-[2-(morpholin-4-yl)ethyl]-l//-pyrrole-3-carboxaniide 

Example 191.5-(5-Chloro-2-([f3J?)-3-methyI-3,4-dihvdroisoq»inolin-2(l/r)-

yl]earbonyl}phenyl)-A?-(4-hydroxyphenyl)-l-metliyl-Ar-(l-methyl-2,3-dihydro-l//-

pyrroIo[2,3-Z>]pyridin-5-yl)-2-[2-(morpholin-4-yl)ethyl]-l//-pyrrole-3-carboxaiiiide 
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E2[any)]eJ^2.5-(S-Chloro-2-{[(35}-3-(trifluoromethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}pheuyl)-A/-(4-hydioxyphcnyl)-l,2-dimethyI-Ar-(l-methyl-l//-pynolo|2,3-

/j]pyridiu-5-yl)-l//-pyrrole-3-carboxamide 

Example 193.5-f5-Chloro-2-H(r3>SV3-ftiifluoromcthvri-3.4-dilivdroisoqumoliu-2fl/f)-

5 ylJcarboiiyl}phenyl)-Ar-(4-hydroxyphenyl)-l,2-dimethyl-7V-(l-methyl-2,3-dihydro-l//-

pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

j^ample_194.5-(5-Chloro-2-{[(35)-3-(difluoromethyl)-3,4-dihydroisoquinoIin-2(li/)-

ylJcarbonyl}plienyl)-7V-(4-hydroxyplienyl)-l,2-dimethyI-Ar-(l-methyl-l//-pyrroIo[2,3-

&]pyridin-5-yl)-l//-pyrroIe-3-carboxamide 

10 Example 195.5-f5-Chloro-2-(f(3>SV3-rdifltioromethvr>-3.4-dihvdroisoquinoIm-2(l/fl-

yl]earbonyl}phenyl)-7V-(4-hydroxyphenyl)-l)2-dimethyl-Af-(l-methyl-2,3-dihydro-l//-

pyrrolo [2,3-6] pyridin-5-yl)-l/?-pyrrole-3-carboxamide 

Example 196.5-(5-Chloro-2-(r(3^)-3-ffluoi,omethvlV3.4-dihydroisoquinolin-2('l//l-

yl}carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-l,2-dimethyI-Ar-(l-methyl-lJfir-pyrrolo[2,3-

15 Z>]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 197.5-(5-Chloro-2-(tf3iSV3-(fluoromethvO-3»4-dihvdroisoquinolin-2fl.flr)-

yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-7V-(l-methyl-2,3-dihydro-l//-

pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 198.5-(5-Chloro-2- {[(3»S)-3- [(9a5)-hexahy dropyrazino [2,1-c] [1,4] oxazin-

20 8(l//)-ylmethyI]-3,4-dihydroisoqumolin-2(li/)-yl]carbonyI}phenyl)-iV-(4-

hydroxyphenyl)-l,2-dimethyl-A/-(l-methyI-l//-pyrrolo[2,3-Z>]pyridin-5-yl)~l//-

pyrrole-3 -e arb oxa mide 

Example 199.5-f5-Chloro-2-( l(36V3-[(9aiSVhexahvdropvrazino[2.1-g] [.1.4]oxazin-

8(li/)-ylmethyl]-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}pheiiyl)-iV-(4-



hydroxyphenyl)-l,2-dimethyl-iV-(l-methyl~2,3-dihydro-l//-pyrrolo[2,3-Z>]pyridin-5-

yI)-l//-pyrrole-3-carboxamide 

Exam]ilc200.5-(5-Chloro-2-{[(35)-3-[(9ajZ)-hexahydropyrazino[2,l-c][l,4]oxazin-

8(li^-yImethyl]-3,4-dihydroisoquinoIin-2(l/f)-yl]carbonyl}phenyl)-iV-(4-

hydroxyphenyl)-l,2-dimethyWV-(l-methyHZ/-pyrrolo[2,3-6]pyridin-5-yl)-lJflr-

pyrrole-3-carboxamide 

Example 20L5-(5-Chloro-2-(f(3,Sr)-3-[(9a/?)-hexahvdropyrazinof2,l-clfMloxazin-

8(l//)-ylmethyl]-3,4-dibydroisoquinolin-2(l//)-yl]carbonyI}phenyl)-7V-(4-

hydroxyphenyl)-l,2-dimethyl-iV-(l-methyI-2,3-dihydro-l/7-pyiTolo[2,3-Z>]pyridin-5-

yl)-l//-pyrrole-3-carboxamide 

Example 202.5-(2-{f(3Sr)-3-(Aminomethv0-3.4-dihvdroisoquinolin-2(l//)-

yI]carbonyl}-5-chlorophenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-iV-(l-methyl-lJ7-

pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

Exaingle203i5-(2-{[(35)-3-(Aminomethyl)-3,4-dihydroisoquinolin-2(l//)-

yI]carbonyl}-5-chlorophenyl)-/V-(4-hydroxyphenyI)-l,2-dimethyl-/V-(l-methyl-l//-

pyrrolo[2,3-Z>]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 204.5-(2-{[(35r)-3-(Aminomethvl)-3,4-dihvdroisoquinolin-2(l//)-

yl]carbonyl}-5-chlorophenyl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-/V-(l-methyl-2,3-

dihydio-l//-pyrrolo[2,3-6]pyridin-5-yl)-li/-pyirole-3-carboxamide 

Examj)|e205.5-(5-Chloro-2-{[(35)-3-[(3-cyanoazetidin-l-yl)methyI]-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l,2-dimethyI-A?-

(l-methyl-l//-pyri'olo[2,3-^]py''idiii-5-yl)-l//-pyrrole-3-carboxamide 

Example 206.5-(5-ChIoro-2-([(36r)-3--[f3-cvanoazetidin-l-vl)inethvIl-3.,4-

dihydroisoquinolm-2(l//)-ylJcarbonyl}phenyl)-Ar-(4-hydroxyphenyl)-l,2-dimethyl-7V-

(l-methyl-2,3-dihydro-l/f-pyrroIo[2,3-Z>]pyridin-5-yl)-l//'-pyrrole-3-carboxamide 
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Example 207.5-(5-ChIoro-2-W3.Sr)-3-(l-oxa-6-azaspiro[3.31hept-6-vlmethvI)-3,4-

dihydroisoquinolin-2(li7)-yI]carbonyl}phcnyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-iV-

(l-methyl-li/-pyrazol-4-yl)-lif-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 nsing the acid 

of Preparation 1 and the compound of Preparation 8' in Step A, and the compound of 

Preparation 1" in Step C. 

High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

Empirical formula: C39 H39 CI Ne O4 

[M+H]+ calculated: 691.2794 

[M+H]+measured: 691.2796 

Example 208.5-f5-Chloro-2-|[(3.SV3-(l-oxa-6-azaspirof3.31hept-6-vlmethvr)-3,4-

dihydroisoquinoIin-2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-l,2-dimethyl-/V-

(l-methyI-LFf-pyrroIo[2,3-6]pyridin-5-yl)-lH-pyrrole-3-carboxamide 

Example 209. 5-(5-Fluoro-4-methoxy-2-{[(3S)-3-(morpholin-4-ylniethyl)-3,4-

dihydroisoquinolin-2(l//)-yljcarbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-iV-

(l-methyl-l//-pyrroIo[2,3-Z>]pyridin-5-yl)-l//-pyrrole-3-carboxamide hydrochloride 

The procedure is in accordance with the general protocol of Example 1 using the 

appropriate Preparations. The product obtained is finally dissolved in acetonitrile and 

converted into salt form using O.IM aqueous HCl solution. After a lyophilisation step, the 

expected compound is obtained in the form of a solid. 

Elemental microanalysis: (%, tlieoreticahmeasnred) 
%C=66.27:66.84; %H=5.69:5.15; %N=10.78:10.71; %Cl-=4.55:4.46 

High-resolution mass spectrometry (ESI+-/FIAJ: 

Empirical formula: C43 H43 F Ng O5 

[M+H]+calculated: 743.3352 

[M+H]+ measured: 743.3353 
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Example 210. 5-(5-Fluoro-4-metlioxy-2-{[(35)-3-(morphoHn-4-ylmethyl)-3,4-

dihydroisoquinolm-2(liZ)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-l,2-(liinethyl-iV-

(l-methyI-2,3-dihydro-l//-pyrrolo[2,3-Z>]pyridin-5-yl)-l//-pyrrole-3-carboxaniide 

hydrochloride 

Step A: 5-(5-Fluoro-4-methoxy-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroiso-

quiiiolin-2(lH)-yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-l,2-dimethyl-N-(l-methyl-lH-

pyrrolo[2,3-b]pyridin-5-yl)-lH-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 using the 

compound of Preparation 14 and (3.S)-3-(4-morpholinylmethyl)-l,2,3,4-tetrahydroiso-

quinoline (see Preparation 3') in Step A, and the compound of Preparation 11" in Step C. 

St en B: 5-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lH)-

ylJcarbonyl}phenyl)-l,2-dimethyl-N-(l-methyl-2,3-dihydro-lH-pyrrolo[2,3-b]pyridin-5-

yl)-N-phenyl-lH-pyrro1e-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process described in Step B of 

Example 49 starting from compound of the above Step, it being understood that the 

product is finally subjected to a step of conversion into salt form in the presence of 1M 

HCl in ether. After filtration and lyophilisation in a mixture of acetonitrile/water, the 

expected product is obtained. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=60.12:59.77; %H=4.92:4.76; %N=10.79:10.39; %C1-=4.55:5.17 

High-resolution mass spectrometry (ESI/FJA/HR and MS/MS): 

Empirical formula: C40 H40 N4 O5 

[M+H]+calculated: 657.3071 

[M+H]+measured: 657.3066 
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Example 211.5-f4-Fluoro-5-methoxv-2-([(35)-3-fniorDholin-4-vImethyl)-3,4-

dihydroisoqumoIin-2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyI)-l,2-dimethyl-Ar-

(l-methyl-l/f-pyrrolo[2,3-Z>]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 212.5-(4-Fluoio-5-mcthoxv-2-([(31Sr)-3-(moipholiii-4-vlmcthyl)-3,4-

5 dihydroisoquinolin-2(l//)-yl]carbonyI}phenyl)-7V-(4-hydroxyphenyl)-l,2~dimethyl-/V-

(l-methyl-2,3-dihydro-l/f-pyrrolo[2,3-^]pyi'idin-5-yl)-l//-pyirole-3-carboxamide 

Example 213.Ar-(l-Ethvl-l//-nvrazol-4-vlV5-(5-fluoro-2-([(35r)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-

l,2-dimethyl-l//-pyrrole-3-carboxamide 

10 Example 214.Ar-(l-CYclopropvl-lJ3r-nvrazol-4-vl)-5-(5-fluoro-2-(f(35f)-3-(morpholiu-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-

l,2-dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 8 and the compound of Preparation 3' in Step A, and the compound of 

15 Preparation 28" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, tlieoreticahmeasnred) 
%066.24:66.53; %H=5.84:5.39; %N=10.59:10.92 %C1"=4.89:5.68 

Example 215.5-(5-Fiuoro-2-(f(35V3-(morpholin-4-vlmethvD-3,4-dihvdroisoquinoIin-

20 2(l//)~yl]carbonyl}phenyl)-/V-(4-hydroxyplienyl)-l,2-dimethyl-/V-[l-(trifluoromefhyl)-

li/-pyrazol-4-yl]-li/-pyrrolc-3-carboxamide 

Example 216.Ajr-|l-(Difluoromethvl)-l//-pviazol-4-vll-5-(5-fluoro-2-([(36r)-3-

(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lic/)-yl]carbonyl}phenyl)-/V-(4-

hydroxyphenyl)-l,2-dimethyl-l//-pyrrole-3-carboxamide 
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ExampIe217.5-(5-Fluoro-2-(R35r)-3-(morphoIin-4-vlmethvl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyI)-Air-(4-hydroxyphenyl)-7V-[l-(2-inethoxyethy])-l//-pyrazol-

4-yl]-l,2-dimethyl-l//-pyiToIe-3-carboxamide 

Example 218.5-(5-Fluoro-2-f[(3,S,)-3-(morpholin-4-ylmethyO-3,4-dihvdroisoquinolin-

5 2(li?)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyI-7V-[l-(oxetan-3-yl)-l//-

pyrazol-4-yl]-l#-pyrrole-3-carboxamide 

Examj)!e219.5-(5-FIuoro-2-{[(35)-3-(morphonn-4-ylmethyI)-3,4-dihydroisoquinolin-

2(l//)-yI]carbonyI}phenyl)-./V-(4-hydroxyphenyl)-l,2-dimethyl-N-[l-(tetrahydrofuran-

3-yl)-l/f-pyrazoI-4-yl]-l//-pyrrole-3-carboxamide 

10 Example 220.5-(5-FIuoro-2-(f(3^-3-(morpholin-4-vImethyl)-3,4-dihydroisoq»inoliti-

2(l//)-yl]carbonyl}phenyI)-iV-[l-(2-hydroxy-2-methylpropyl)-l/ir-pyrazoI-4-yl]-/V-(4-

hydroxyphenyI)-l,2-dimethyl-li/-pyiTole-3-carboxamide 

Example 221.5-(5-Fluoro-2-{[(3>y)-3-(moipholin-4-vlmethvI)-3,4-dihydroisoquiiiolin-

2(l//)-yl]carbonyl}phenyl)-l,2-dimethyl-Ar-(l-methyl-l//-pyrrolo[2,3-Z>]pyridin-5-yl)-

15 7V-phenyI-l//-pyrrole-3-carboxamide 

Example 222.5-(5-Fluoro-2-{r(3»Sr)-3-(morpholin-4-vImcthvD-3,4-dihydroisoquinolin-

2(l//)-yl]caibonyl}pheuyl)-l,2-dimethyl-7V-(l-methyl-2,3-dihydro-l//-pyrrolo[2,3-

6]pyridm-5-yl)-/V-phenyl-l//-pyrrole-3-carboxamide 

Example 223.5-(5-Fluoro-2-([(351-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

20 2(l//)-yl]carbonyl}phenyl)-iV-(4-fluorophenyl)-l,2-dimethyl-iV-(l-methyl-ljyr-

pyrroIo[2,3-A]pyHdin-5-yl)-l//-pyrrole-3-carboxamide 

Example 224.5-(5-Fluoro-2-([f35^-3-(morpholin-4-ylmethyl)-3t4-dihydroisoquiiiolin-

2(l//)-yl]carbonyl}phenyl)-/V-(4-fluorophenyl)-l,2-dimethyI-/V-(l-niethyl-2,3-dihydro-

l//-pyiTolo[2,3-£]pyridin-5-yI)-l//-pyrrole-3-carboxamide 



- 157-

E)tami)le225.5-(5-Fhioro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoliii-

2(l//)-yl]carbonyl}phenyl)-7V-(4-hydro\yphenyl)-7V,l,2-trimethyl-l//-pyirole-3-

carboxamide 

Example226.5-(5-Fluoro-2-{[(35)-3-(morpholin-4-ylinethyl)-3,4-dihydroisoquinolin-

5 2(l/7)-yl]carbonyl}phenyl)-A^-(2-hydroxypyrimidin-5-yl)-l,2-dimethyl-Ar-phenyl-l//-

pyrrole-3-carboxamide 

Examj2le227i5-(5-Fluoro-2-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoIin-

2(l//)-yl]carbonyl}phenyl)-/V-(2-hydroxypyrimidin-5-yl)-l,2-dimethyI-/V-(l-methyl-

l//-pyrroIo[2,3-/>]pyridin-5-yl)-l//-pyrroIe-3-carboxamide 

10 Example228.5-(5-Fluoro-2-{[(35)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyI}phenyl)-Ar-(2-hydroxypyrimidin-5-yl)-l,2-diniethyl-iV-(l-methyl-

2,3-dihydro-l/#-pyrroIo[2,3-6]pyridin-5-yl)-l//-pyrroIe-3-carboxamide 

Exampl£229.5-(5-FIuoro-2-{[(3iS)-3-(morpholin-4-ylmethyI)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-A'-(2-hydroxypyrimidin-5-yl)-l,2-dimethyl-jV-(l-methyl-

15 l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

Example230.7V-(5-Cyano-l-methyl-li/-pyrrol-3-yl)-5-(5-fluoro-2-{[(35)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-iV-(4-

hydroxyphenyl)-l,2-dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

20 of Preparation 8 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 19" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoretical:measured) 
%C=66.43:67.09; %I-I=5.57:5.21; %N=11.62:11.48 %C1 =4.90:4.75 
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High-resolution mass spectrometry (ESI+): 

Empirical formula: C40H39FN6O4 

[M+Hf calculated: 687.3097 

[M+Hf measured: 687.3073 

Example 231.5-(5-Fluoro-2-(f(3.Sf)-3-(morpholm-4-vlmethYl)-3,4-dihvdroisoquinoIin-

2(l/i)-yl]carbonyl}phenyl)-A'-(4-Ijydroxyp]ienyl)-2-metliyl-/V-(l-methyl--l//-pyrazol-4-

yl)-l//-pyrrole-3-carboxamide 

Example 232.5-(5-Fluoro-2-{f(3tSV3-(morpholin-4-vlmethvO-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyI}phenyl)-./V-(4-hydroxyphenyl)-2-niethyl-/V-(l-methyl-l//-

pyrrolo[2,3-f>]pyridin-5-yI)-l//-pyrrole-3-carboxamide 

Example 233.5-(5-Fluoro-2-f[(3>Sr)-3-(morpholin-4-vlmethvl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-2-methyl-./V-(l-methyl-2,3-dihydro-

l//-pyrroIo[2,3-£]pyndin-5-yl)-l//-pyrrole-3-carboxamide 

Example 234.5-(5-Fluoro-2-([(3iSr)-3-(morphoIin-4-vlmethyl)-3,4-dihydroisoquinolin-

2(l/2)-yl]carbonyl}phenyl)-iV-(4-hydroxypheny])-l-methyl-./V-(l-mcthyl-li/-pyrazol-4-

yl)-li/-pyrrole-3-carboxamide 

Examj>|e235.5-(5-Fluoro-2-{[(3jS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoliii-

2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l-methyl-7V-(l-methyl-li/-

pyiTolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 236.5-(5-Fluoro-2-{[(3^r)-3-(morplioliii-4-ylmetliyl)-3,4-dihydroisoquinolin-

2(l//)-yljcarbonyl}phenyl)-/V-(4-hydroxyphenyl)-l-methyl-7V-(l-methyl-2,3-dihydro-

l//-pyrrolo[2,3-Z']pyi'idin-5-yl)-li/-pyiToIe-3-carboxamide 

Example 237. l-Ethyl-5-f5-fluoro~2-(f(35r)-3-(morphoIm-4-vlmethyD-3,4-

dihydroisoqumolin-2(l//)-yl]carbonyl}phenyl)-Af-(4-hydroxyphenyl)-2-methyI-Ar-(l-

methyl-l//-pyrazoI-4-yl)-l//-pyiToIe-3-carboxamide 
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Examj2!e_238.1-Ethyl-5-(5-fluoro-2~{[(35)-3-(morphoIin-4-ylmethyI)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyI}phenyl)-/V-(4-hydroxyphenyl)-2-methyl-iV-(l-

methyl-li/-pyrrolo[2,3-6]pyridiii-5-yl)-li/-pyrrole-3-carboxamidc 

Example 239. l-Ethvl-5-(5-fluoro-2-(f(35V3-fmorpholin-4-vlmethvO-3.4-

5 dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-2-methyl-iV-(l-

methyI-2,3-dihydro-l//-pyrrolo[2,3-A]pyridin-5-yI)-ljfir-pyrrole-3-carboxamide 

Example 240.5-r5-Fluoro-2-lf(35^-3-fmorpholin-4-vlmethvlV3.4-dihvdroisoauinolin-

2(lJ£/)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l-(2-mcthoxyethyI)-2-methyI-./V-(l-

methyl-l//-pyrazol-4-yl)-li/-pyrrole-3-carboxamide 

10 Example 241.5-f5-Fluoio-2-{K3»Sr>-3-(morphoIin-4-vlmethvD-3.4-dihvdroisoauinolin-

2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-l-(2-methoxyethyl)-2-inethyl-/V-(l-

methyl-l//-pyrrolo[2,3-&]pyridin-5-yI)-li/-pyrroIe-3-carboxamide 

Example 242.5-(5-Fluoro-2-([(3.Sf)-3-(morpholin-4-vlmethvD-3.4-dihvdroisoqumolin-

2(lfl)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l-(2-methoxyethyl)-2-methyl-iV-(l-

15 methyl-2,3-dihydro-l//-pyrroIo[2,3-A]pyridin-5-yl)-l//-pyiTole-3-carboxamide 

Example 243. l-(2-FluoroethvlV5-(5-fluoro-2-([(35V3-(morpholin-4-vlmethvr>-3,4-

dihydroisoquinolin-2(LH)-yl]earbonyl}phenyl)-iV-(4-hydroxyphenyl)-2-methyl-7V-(l-

methyl-l//-pyrazol-4-yl)-l//-pyiTole-3-earboxamide 

Example 244.1 -(2-Fluoroethvl)-5-f 5-fluoro-2- ([(35V3-(morpholm-4-vlmethvD-3,4-

20 dihydroisoquinolin-2(l//)-yI]earbonyl}phenyl)-iV-(4-hydroxyphenyl)-2-methyWV-(l-

methyl-l//-pyirolo[2,3-^]py»'idin-5-yl)-l//-pyrrole-3-carboxamide 

Example_245. l-(2-Fluoroethyl)-5-(5-fluoro-2-{[(31S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-yV-(4-hydroxypbenyl)-2-methyl-AA-(l-

methyl-2,3-dihydro-l//-pyrrolo[2,3-Zi]pyridin-5-yI)-l//-pyrrole-3-carboxamide 



<! 
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Example 246. l-(2,2-DifluoroethvD-5-(5-flnoi'o-2-{[(3*SV3-(mornholin-4-vlinethyl)-3,4-

dihydroisoqumolm-2(l/?)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-2-methyl-A'-(l-

methyI-l//-pyrazol-4-yl)-li/-pyrrole-3-carboxamide 

Example 247. l-(2>2-DifluoroethvlV5-('5-fluoro-2-|[(3.Sr)-3-(morpholin-4-vlmcthvl)-3,4-

5 dUiydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-/V-(4--hydroxyphenyl)-2-methyl-/V-(l-

methyl-l/J-pyTrolo[2,3-6]pyridin-5-yI)-l//-pyrrole-3-carboxamide 

Example 248. l-(2,2-DifluoroethvO-5-(5-fluoro-2-fK3>SV3-(inorplio]in-4-vlmethvl)-3,4-

dihydroisoquinolin-2(l//)-yI]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-2-methyl-/V-(l-

methyl-2,3-dihydro-li/-pyrrolo[2,3-^]pyridin-5-yl)-l/f-pyrrole-3-carboxamide 

10 Example 249.5-(5-FIuoro-2-n(35r)-3-(morpholiti-4-vImethvI')-3,4-dihvdi,oisoquinolin-

2(l//)-yl]carbonyl}phenyl)-J/V-(4-hydroxyphenyl)-2-methyl-Ar-(l-methyl-l//-pyrazol-4-

yl)-l-(2,2,2-trifIuoroethyl)-l//-pyrrole-3-earboxamide 

Example 250.5-(5-Fluoro-2-{f(35)-3-(morpholin-4-vlmethvl)-3,4-dihydroisoquinolin-

2(l/2)-yI]carbonyl}phenyl)-iV-(4-liydroxyphenyl)-2-mcthyl-/V-(l-methyl-l//-

15 pyrrolo[2,3-6]pyridin-5-yl)-l-(2,2,2-trifluoroethyl)-l/f-pyrrole-3-carboxamide 

Example 251.5-(5-Fluoro-2-(K35r)-3-(morpholin-4-ylmethvl)-3,4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-2-methyl-Ar-(l-methyl-2,3-dihydro-

l//-pyrrolo[2,3-Z>]pyridin-5-yl)-l-(2,2,2-trifluoroethyl)-l//-pyrrole-3-carboxamide 

Example 252.5-f5-Fluoro-2-([f3/g)-3-methvl-3.4-dihvdroisoquinolin-2(l/D-

20 yl]earbonyl}phenyl)-iV-(4-hydroxyphenyl)-2-methyI-Ar-(l-methyl-l//-pyrazol-4-yl)-l-

[2-(morpholin-4-yI)ethyl]-l//-pyiTole-3-carboxamide 

Example 253.5-(5-Fluoro-2-(f(3ig)-3-methvl-3t4-dihvdroisoquinolm-2(l/jr)-

ylJcarboiiyI}phenyl)-A/-(4-hydroxyphenyl)-2-methyl-Af-(l-methyl-l//-pyrrolo[2,3-

£]pyridin-5-yl)-l-[2-(morphoIin-4-yl)cthyl]-l//-pyrrole-3-carboxamide 
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Example 254.5-(5-Fluoro-2-([Pi?V3-methvl-3<4-dihvdroisoquinolin-2n/f)-

yl]carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-2-methyl-./V-(l-methyl-2,3-dihydro-l//-

pyrrolo[2,3-6|pyridin-5-yl)-l-[2-(morpholin-4-yl)ethyl]-l//-pyrrole-3-carboxamide 

Example 255.5-f5-Fluoio-2-llf3j?)-3-methvl-3.4-dihvdroisoauinolin-2fl/D-

5 yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-2-methyI-l-[2-(morpholin-4-yl)ethyl]-iV-

phenyl-l//-pyrrole-3-carboxamide 

Example 256. l-[2-(Dimethvlamiiiokthvll-5-r5-i1uoro-2-(f(3/?)-3-methvl-3.4-

dihydroisoquinolin-2(Lfl')-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-2-methyl-/V-(l-

methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-earboxamide 

10 Example 257.1-[2-(Dimethvlamino)ethvn-5-(5-fluoro-2-([(3i?)-3-methvI-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}phcnyl)-jV-(4-hydroxyphenyl)-2-methyl-iV-

phenyl-l//-pyrrole-3-carboxamide 

Example 258. l-[2-(Dimethvlamino)ethvll-5-(5-fluoro-2-([(3iM-3-methyl-3,4-

dihydroisoquinolin-2(li7)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-2-methyl-Ar-(l-

15 methyl-l//-pyrrolo[2,3-^]pyi'idin-5-yl)-l//-pyiTole-3-carboxamide 

Exmnple259. l-[2-(Dimethylamino)ethyl]-5-(5-fluoro-2-{[(3/?)-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-Af-(4-hydroxyphenyl)-2-methyl-Ar-(l-

methyl-2,3-dihydro-l/f-pyrrolo[2,3-i]pyi'idin-5-yl)-l//-pyiTole-3-carboxamide 

Example 260.5-(5-Fluoro-2-(l(3i?)-3-methvl-3,4-dihvdroisoquinolin-2(licf)-vll-

20 carbonyl}phenyl)-vV-(4-hydroxyphenyl)-l-{2-[(2-methoxyethyl)(methyl)amino]ethyl} 

2-metliyl-Ar-(l-methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

Example 261.5-(5-Fluoro-2-(lf3i?V3-methvl-3.4-dihvdroisoquinolin-2(l/f)-vll-

earbonyl}phenyl)-iV-(4-liydroxyphenyI)-l-{2-[(2-methoxyethyl)(methyl)amino]ethyl} 

2-methyl-A^l-methyl-l//-pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide 



Example 262.5-(5-Fluoro-2-([Y3/M~3-methyl-3t4-dihvdroisoquinolin-2d//)-vll-

carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-l-{2-[(2-methoxyethyl)(methyl)amino]ethyl}-

2-methyl-Af-(l-methyl-2,3-dihydro-l//-pyrrolo[2,3-/>]pyridin-5-yl)-l//-pyrrole-3-

carboxamide 

Examp|e263.5-(5-Fluoro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoIin-

2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l-methyI-/V-(l--methyl-l//-pyrazol-4-

yl)-2-(trifluoromethyI)-l//-pyrrole-3-carboxamide 

Example 264.5-(5-Fluoro-2-{K3^>-3-(mori>Iiolin-4-vlmethvl)-3,4-dihvdroisoquinoliii-

2(li/)-yI]carbonyl}phenyl)-A^-(4-hydroxyphenyl)-l-methyl-7V-(l-methyl-l//r-

pyrrolo[2,3-^]pyridin-5-yl)-2-(trifluoromethyI)-l/f-pyrrole-3-carboxamide 

Example 265.5-(5-Fluoro-2-{[(3.Sr)-3-fmorpholin-4-vlmethv0-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-l-methyl-A'-(l-methyI-2,3-dihydro-

l//-pyrroIo[2,3-6]pyridin-5-yl)-2-(trifluoromethyl)-li#-pyiTole-3-carboxamide 

Example 266.2-fDifluoromethyD-5-(5-fluoro-2-fK3.S')-3-(morphoIin-4-vlmcthvl)-3,4-

dihydroisoquinoliii-2(l//)-ylJcarbonyl}phenyl)-7V-(4-hydroxyphenyl)-l-methyl-A^-(l-

methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

Example 267.2-(Difluoromethvl)-5-(5-fluoro-2-(f(35^-3-fmorpholin-4-vImethyl)-3,4-

diliydroisoquinolin-2(l//)-yI]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-l-methyl-7V-(l-

methyI-l//-pyrroIo[2,3-6]pyridin-5-yl)-l/f-pyrrole-3-carboxamide 

Example 268.2-(Difluoromethvl)-5-(5-flxioro-2-([(3tSr)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l/f)-yl]carbonyl}phenyl)-jV-(4-liydroxyphenyl)-l-methyl-./V-(l-

methyl-2,3-dihydro-l//-pyrrolo[2,3-i]pyridin-5-yl)-l//-pyrroIe-3-carboxamide 
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Exami)le269.5-(5-Fluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-(lihydroisoquinolin-

2(l/f)-yl]carbonyl}phenyl)-yV-(4-hydroxypheiiyl)-2-(methoxymethyI)-l-methyl-/V-(l-

methyl-l//-pyrazoi-4-yl)-l//-pyiTole-3-carboxamide 

Example270.5-(5-Fluoro-2-{[(35)-3-(morpholin-4-yImethyI)-3,4-dihydroisoquinolin-

5 2(lf/)-yl]carbonyl}phcnyl)-7V-(4-hydroxyplienyl)-2-(methoxymethyl)-l-methyl-/V-(l-

methyl-l//-pyrrolo[2,3-Z)]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

E?campIe271.5-(5-Fluoro-2-{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinoHn-

2(l//)-yl]carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-2-(methoxymethyl)-l-methyl-/V-(l-

methyl-2,3-dihydro-l//-pyrroIo[2,3-Z>]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

10 Example 272.5-(5-Fluoio-2-(f(3»S')-3-(mornholiii-4-vImethvD-3.4-dihvdroisoqumolin-

2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-l-methyI-/V-(l-methyl-l//-pyrazol-4-

yl)-2-(2,2,2-trifluoroethyl)-li?-pyrrole-3-carboxamide 

Example 273.5-(5-Fluoro-2-(f(3,SV3-(morpholin-4-vlmethyD-3,4-dihvdroisoqxiiiioIin-

2(l//)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l-methyl-AL(l-methyl-l//-

15 pyrroIo[2,3-6]pyridin-5-yl)-2-(2,2,2-trifluoroethyl)-l//-pyiToIe-3-carboxamide 

Example 274.5-(5-Fhioro-2-l[(3>y)-3-(morpholin-4-vlmethvD-3,4-dilrvdroisoqumolin-

2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-l-methyI-7V-(l-methyl-2,3-dihydro-

l//-pyrrolo[2,3-^]py»'idin-5-yl)-2-(2,2,2-trifluoroethyI)-l//-pyrrole-3-carboxamide 

Examj2le275.2-(2,2-Difluoroethyl)-5-(5-fluoro-2-{[(3iS)-3-(morpholiii-4-ylmethyl)-3,4-

20 dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-AL(4-hydroxyphenyl)-l-methyl-/V-(l-

methyl-l//-pyrazol-4-yl)-l//-pyn*ole-3-carboxamide 

Example 276.2-(2.2-Difluoroethvn-5-(5-flnoro-2-f[(35V3-fmorpholin-4-vlmethvl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-Ar-(4-hydioxyphenyl)-l-methyl-Ar-(l-

methyl-l//-pyrrolo[2,3-Z>]pyridin-5-yl)-l//-pyiTole-3-earboxamide 
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Exany)le_277.2-(2,2-DifluoroethyI)-5-(5-fluoro-2-{[(3S)-3-(morpholin-4-ylniethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]cai'bonyl}phenyl)-iV-(4-hydroxyphenyl)-l-methyl-/V-(l-

methyl-2,3-dihydro-l//-pyrrolo[2,3-6]pyridin-5-yl)-l#-pyrroIe-3-carboxamide 

Example 278.5-(5-Fluoro-2-(f(3>S')-3-(morpholin-4-vImethvD-3,4-dihvdroisoqumolin-

5 2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-2-(2-methoxyethyI)-l-methyl-/V-(l-

methyl-l//-pyrazol-4-yI)-l//-pyrrole-3-carboxamide 

Example 279.5-(5-Fluoro-2-{f(35r)-3-(morpholin-4-vImethvlV3,4-dihvdroisoqninoIin-

2(l//)-yl]carbonyl}phenyl)-ZV-(4-hydroxyphenyl)-2-(2-methoxyethyl)~l-methyl-A'-(l-

methyl-l//-pyrrolo[2,3-6]pyridin-5-yI)-lZZ-pyrrole-3-carboxamide 

10 Example 280.5-f5-Fluoro-2-([(3ty)-3-(niorpholin-4-vlmethvl)-3,4-dihvdroisoquinoliu-

2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-2-(2-methoxyethyl)-l-methyl-iV-(l-

methyl-2,3-dihydro~l/f-pyrrolo[2,3-Z>]pyridin-5-yI)-l/y-pyiTole-3-earboxamide 

Example 281.5-(5-Fliioro-2-{K3J?)-3-methvl-3,4-dihvdroisoqwinolin-2('lJy)-

yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l-methyl-/V-(l-methyl-l//-pyrazol-4-yl)-2-

15 (morpholin-4-yImethyl)-l//-pyrrole-3-carboxamide 

Example 282.5-(5-Fluoro-2-([(3i?)-3-metlivl-3,4-dihvdroisoquinolin-2(lJy)-

yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l-methyl-A'-(l-methyl-l/f-pyrrolo[2,3-

/>]pyridin-5-yl)-2-(morpholin-4-ylmethyl)-l//-pyrrole-3-carboxamide 

Example 283.5-(5-Fluoro-2-([f3i?)-3-methvl-3,4-dihvdroisoquinolin-2(l/iO-

20 yl]carbonyI}phenyl)-Af-(4-hydroxyphenyl)-l-methyl-Af-(l-inethyl-2,3-dihydro-l//-

pyrroIo[2,3-Z>Jpyridin-5-yl)-2-(morpholin-4-ylinethyl)-l//-pyrrole-3-carboxamide 

Example 284.5-(5-Fluoro-2-([(3j?)-3-methvl-3,4-dihvdroisoquinolin-2(l//)-

yl]carbonyl}phenyI)-J/V-(4-hydroxyphenyl)-l-methyl-/V-(l-methyl-l//-pyrazol-4-yl)-2-

[2-(morpholin-4-yl)ethyl]-lJy-pyrroIe-3-carboxamide 



Example 285.5-f5-Fluoro-2-([(3i?V3-methvl-3.4-dihvdroisoquinoIm-2(li/V 

yl]carbonyl}phenyl)-iV-(4-hydroxypheiiyl)-l-methyI-iV-(l-methyI-l/f-pyrrolo[2,3-

6]pyridin-5-yl)-2-[2-(inorphoIin-4-yl)ethyl]-l//-pyrrole-3-carboxamide 

Example 286.5-(5-Fluoro-2-(f(3i?V3-niethvl-3.4-dihvdroisotniinolin-2('lijy 

yljcarbonyl}phcnyl)-7V-(4-hydroxyphenyl)-l-methyl-Ar-(l-methyl-2,3-dihydro-lJyr-

pyiToIo[2,3-AJpyridi»-5-yl)-2-[2-(morpholin-4-yI)ethyl]-l//-pyrrole-3-carboxamide 

Example 287.5-f5-Fluoro-2-llf35rt-3-fti'ifluoromethvn-3.4-dihvdroisoauinolin-2flJ3n-

yl]carbonyl}phenyl)-7V-(4-hydroxypheiiyl)-l,2-dimethyl-/V-(l-methyl-l//-pyrazoI-4-

yl)-li7-pyrrole-3-carboxamide 

Example 288.5-f5-Fluoro-2-(fr35^-3-ftrifluoromethvlV3.4-dihvdroisoauinolin-2(l/f)-

yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-A^-(l-methyl-l//-pyrrolo[2,3-

Z>]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 289.5-(5-Fluoro-2-([(3»SV3-ftrifluoiomethvr>-3.4-dihvdroisoauinolin-2(liir>-

yl]earbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-7V-(l-methyl-2,3-dihydro-l//~ 

pyrrolo[2,3-6]pyndin-5-yl)-l/ir-pyrrole-3-carboxamide 

Example290.5-(2-{[(3S)-3-(Difluoromethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-5-fluovophenyl)~/V-(4-hydroxyphenyl)-l,2-dimethyl-iV-(l-methyl-l.flr-

pyrazol-4-yl)-l//-pyrrole-3-earboxamide 

Example 291.5-(2-(ff35r)-3-fDifluoromethvlV3.4-dihvdi'oisoqiimolin-2('l/f)-

yl]carbonyl}-5-fhiorophenyl)-/V-(4-hydroxyplienyI)-l,2-dimethyk/V-(l-methyl-lZ/-

pyiTolo[253-£]pyridin-5-yl)-l.flr-pyrrole-3-carboxamide 

Example 292.5-f2-(f(3.Sr)-3-(DifluoromethvlV3.4-dihvdroisoauinolin-2(l/n-

yl]carbonyl}-5-fluoropheiiyl)-jV-(4-hydroxyphenyl)-l,2-dimethyl-iV-(l-methyl-2,3-

dihydro-l//~pyrrolo[2,3-6]pyridiii-5-yl)-l/?-pyrrole-3-carboxamide 
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Example 293.5-(5-Fluoro-2-([(35V3-(fluoromethyfl-3.4-dihvdroisoauinoIin-2(l/i0-

yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-l,2-dimethyI-A'-(l-metliyl-l//-pyrazol-4-

yl)-l//-pyrrole-3-carboxamide 

Example 294.5-f5-Fluoro-2-(ir3>Sr)-3-ffluoromethvl)-3<4-dihvdroisoauinoliii-2(l//)-

yl]carbonyl}phenyl)-A'-(4-hydroxyphenyl)-l,2-dimethyl-A'-(l-methyl-l//-pyrrolo[2,3-

6]pyridin-5-yl)-l/f-pyriole-3-carboxamide 

Example295.5-(5-FlHoro-2-{[(35)-3-(fluoromethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-7V-(l-methyl-2,3-dihydro-li/-

pyirolo[2,3-Z)]pyridin-5-yl)-17/-pyrrole-3-carboxamide 

Example 296. S-fS-Fliioro^-flYSiSVS-ffluoromcthvD-S^-dihvdroisoquinoIin-^d/r)-

yl]carbonyl}phenyI)-/V-(4-hydroxyphenyl)-l,2-diniethyWV-(l-methyl-2,3-dihydro-l//-

pyrrolo[2,3-Z>]pyridin-5-yl)-li7-pyrrole-3-earboxamide 

Exam[>le297.5-(5-Fluoro-2-{[(3iS)-3-[(9a5)-hexahydropyrazino[2,l-c][l,4]oxazin-

8(l//)-ylmethyl]-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-Ar-(4-

hydroxyphenyl)-l,2-dimelhyl-7V-(l-methyl-l//-pyiTolof2,3-6]pyridin-5-yl)-l//-

pyrrole-3-carboxamide 

Example 298.5-(5-Fluoro-2-(f('3iSf)-3-f(9aLSVhexahvdroRvrazino[2,l-cl[1.41oxazin-

8(l//)-ylmethylj-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-A/-(4-

hydroxyphenyl)-l,2-dimcthyI-7V-(l-metliyl-2,3-dihydro-l//-pyrroIo[2,3-6]pyridin-5-

yl)-l/7-pyrroIc-3-carboxamide 

Example 299.5-(5-Fluoro-2-(K'351-3-K9aj?)-hexahvdropvrazinof2,l-clfl,41oxazin-

8(l//)-ylmethyl]-3,4-dihydroisoquinolm-2(l//)-yl]carbonyl}phenyl)-Ar-(4-

hydi'oxyphenyl)-l,2-dimethyl-7V-(l-metliyl-l//-pyrazol-4-yl)-l/f-pyrrole-3-

earboxamide 
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Exanyile300.5-(5-Fhiovo-2-{[(35)-3-[(9a/?)-hexahydropyrazino[2,l-c][l,4]oxazin-

8(l//)-ylmethyl]-3,4-dihydroisoquinolin-2(l//)-yl]carbonyI}pheuyl)-/V-(4-

hydro xyphenyl)-l,2-dimethyl-AL(l-methyl-l//-pyrrolo[2,3-/;]pyridin-5-yl)-l//-

pyrrole-3-carboxamide 

5 Example_301i5-(5-Fluoro-2-{[(3iS)-3-[(9a^)-hexahydropyrazino[2,l-c][l,4]oxazin-

8(l//)-ylmethyl]-3,4-dihydroisoquinolin-2(l//)-yI]carboHyl}phenyl)-AA-(4-

hydroxyphenyl)-l,2-dimethyl-/V-(l-methyl-2,3-dihydro-l//-pyrrolo[2,3-6]pyridin-5-

yl)-l//-pyrrole-3-carboxamide 

Example 302.5-f2-{[(3>Sr)-3-(Aminomcthvr)-3,4-dihvdroisocniinoIin-2(l/f)-

10 yl]carbonyl}-5-fluorophenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-A'-(l-methyl-ljHr-

pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

Example 303.5-f2-IK3^-3-(AminomethvlV3.4-dihvdioisoquinolin-2(l/f>-

yl]carbonyl}-5-fluorophenyl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-iV-(l-methyl-l//-

pyrrolo[2,3-6]pyridin-5-yl)-li?-pyrrole-3-carboxamide 

15 Examj2|e_304.5-(2-{[(35)-3-(Aminomethyl)-3,4-dihydroisoquinolin-2(l/f)-

yl]carbonyI}-5-fhiorophenyl)-./V-(4-hydroxyphenyl)-l,2-dimethyl-Ar-(l-methyl-2,3-

dihydro-l//-pyrrolo[2,3-6]pyridm-5-yl)-lflr-pyrroIe-3-carboxamide 

E2camjgle305.5-(2-{[(35)-3-[(3-Cyanoazetidin-l-yl)methyl]-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyI}-5-fluorophenyl)-Ar-(4-hydroxyphenyl)-l,2-dimethyl-7V-(l-methyl-

20 l//-pyrazol-4-yl)-li/-pyrrole-3-carboxamide 

Example 306.5-(2-{[(3,SV3-[(3-Cvanoazetidin-l-vDmethvl1-3..4-dihydroisoquinolin-

2(lJH)-yl]carbonyl}-5-fhiorophenyI)-7V-(4-hydroxyphenyl)-l,2-dimcthyl-Ar-(l-methyl-

l/f-pyrrolo[2,3-6]pyridin-5-yl)-li/-pyrrole-3-earboxamide 
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Example 307.5-(2-{f(3.SV3-[(3-Cvanoazetidin-l-vDmethvll-3.4-dihvdroisoquiiiolin-

2(l//)-yl]carbonyl}-5-fluorophenyl)-N-(4-hydroxyphenyl)-l,2-dimethyl-/V-(l~methyl-

2,3-dihydro-l//-pyrrolof2,3-Z']pyi'idin-5-yl)-l//-pyrroIe-3-carboxamide 

Example 308.5-(5-Fluoro-2-fr(3iS')-3-n-oxa-6-azaspiro[3.311iept-6-vlmethvl)-3,4-

5 dihydroisoquinoIin-2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyI)-l,2-dimethyl-7V-

(l-methyl-l//-pyrazol-4-yl)-li/-pyrrole-3-carboxainide 

Example 309.5-f5-Fluoro-2-n(3,SV3-(l-oxa-6-azaspiro[3.31hept-6-vlmethvO-3,4-

dihydroisoqumolin-2(l//)-yI]carbonyI}phenyl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-7V-

(l-methyl-l//-pyrrolo[2,3-Z>]pyridin-5-yl)-l//-pyrroIe-3-carboxamide 

10 Example 310.7V-(l-Ethvl-l//-pvrazol-4-vD-Af-(4-hvdroxyphenvl)-l ,2-dimethyl-5-(6-

{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJH)-yl]carbonyl}-l,3-

benzodioxol-5-yl)-l//-pyrrole-3-earboxamide 

Example 311.ALri-Cvclopiopvl-l/r-pvrazol-4-vIV7V-f4-hvdroxvphenvn-l,2-dimcthyl-

5-(6-{[(3»S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-

15 benzodioxol-5-yl)-l//-pyrroIe-3-carboxamide 

Example 312.jV-(4-Hvdroxvphenvl)-l,2-dimethvl-5-(6-(f(35')-3-('morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l/7)-yl]carbonyl}-l,3-benzodioxol-5-yl)-Ar-[l-

(trifluoromethyI)-l//-pyrazol-4-yl]-li/-pyrrolc-3-carboxamidc 

Example 313. Ar-[l-fDifluoromethvl)-l//-pvrazol-4-vlI-A/-(4-hvdroxyphcnvl)-l,2-

20 dimethyl-5-(6-{[(3£)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolm-2(liif)-

yl]earbonyl}-l,3-benzodioxol-5-yl)-l//-pyrrole-3-carboxamide 

Example 314.iY-(4-HvdioxvphenvlV7V-fl-(2-methoxvethvl)"l/jr-PV»az,ol-4-vll-l,2-

dimethyl-5-(6-{[(3S)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinoIin-2(l//)-

ylJearbonylJ-l^-benzodioxol-S-ylJ-l/^-pyrrole-S-carboxamide 



-169-

Examj2le^l5.iV-(4-Hydroxyphenyl)-l,2-dimethyl-5-(6-{[(3iS)-3-(morpholin-4-

yImethyl)-3,4-dihydroisoquinolin-2(l/i)-yl]carbonyl}-l,3-benzodioxol-5-yl)-AL|l-

(oxetan-3-yI)-l//-pyrazol-4-yl]-l//-pyrrole-3-carboxamide 

Ejcaniple316.iV-(4-Hydroxyphenyl)-l,2-dimethyl-5-(6-{[(35)-3-(morpholin-4-

5 ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-iV-[l-

(tetrahydrofuran-3-yl)-l/i-pyrazol-4-yl]-li/-pyrrole-3-carboxamidc 

Example 317.Am-f2-Hvdroxv-2-methvlr)ronvri--l//-nvrazoI-4-vll-/V-f4-

hydroxyphenyl)-l,2-dimethyl-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l/f)-yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pynole-3-

10 carboxamide 

Examgle318.1,2-Dimethyl-Ar-(l-methyl-lJHr-pyrrolo[2,3-6]pyridin-5-yl)-5-(6-{[(3jS)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolm-2(ljff)-yl]carbonyl}-l,3-benzodioxoI-

5-yl)_jV-phenyl-l//-pyrrole-3-carboxamide 

Example319.1,2-Dimethyl-Af-(l-methyl-2,3-dihydro-ljfir-pyrrolo[2,3-Z»]pyridin-5-yl)-

15 5-(6-{[(3>S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-

benzodioxol-5-yl)-7V-phenyI-l//-pyrroIe-3-carboxamide 

Example 320.7Vr-(4-FluorophenvlVl,2-dimcthvl-AL(l-methvl-l//-pvrrolo[2,3-

Z»jpyridin-5-yl)-5-(6-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-l/f-pyrrole-3-carboxamide 

20 Example 321.Ar-f4-Fluoro»henvlM.2-dimcthvI-/V-n-niethvl-2.3-dihvdio-l//-

pyrrolo[2,3-i]pyridin-5-yl)-5-(6-{[(35)-3-(morpholiu-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-l/f-pyrrole-3-

carboxamide 



Example 322.A/-(4-Hvdroxvphenvl)-A/,1.2-trimethvl-5-(6-IK3>y)-3-(mori>hoIiii-4-

yImethyl)-3,4-dihydroisoquinolin-2(l//)-yI]cai,bonyl}-l,3-benzodioxoI-5-yl)-l//-

pyrrole-3-carboxamide 

Example 323.7V-(2-Hydroxvpvrimidin-5-Yr)-l,2-dimethvl-5-(6-([(3iSr)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yI)-7V-phenyI-

l//-pyrrole-3-carboxamide 

Example 324.A^2-Hvdroxypyrimidin-5-vr)-l,2-dimethyl-iV-(l-methyl-l//-

pyrrolo[2,3-6]pyridin-5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3>4-

dihydroisoquinoliu-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-l/f-pyrrole-3-

earboxamide 

Example 325. Af-(2-Hvdroxvpvrimidin-5-vl)-l,2-dimetlivl-Af-(l-methvl-2,3-dihydro-

lJHr-pyrroIo[2,3-6]pyridin-5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydi*oiso-

quinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyrrole-3-carboxamide 

Example 326.7V-(2-Hydroxvnvrimidin-5-vl)-l,2-dimethvl-jV-(l-mcthvl-l//-nvrazol-4-

yl)-5-(6-{[(3JS)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinoliri-2(l//)-yI]carbonyl}-

l,3-benzodioxol-5-yl)-l/f-pyrrole-3-carboxaniide 

Example 327.A^-(5-Cvano-l-methvl-l//-nvirol-3-vl)-Af-(4-hvdroxvphenvl)-l,2-

dimethyl-5-(6-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

ylJcarbonyl}-l,3-bcnzodioxol-5-yl)-l//-pyrrole-3-carboxamide 

Example 328.A/"('4-Hvdroxvphenvl)-2-methvl-7V-(l-methvl-l//-PYrrolof2,3-Z>|pvridin-

S-yO-S-^-ft^^-S-tmorphoIin^-ylmethyO-S^-dihydioisoqumolin^l//)-

yl]earbonyl}-l,3-benzodioxoI-5-yl)-l//-pyrrole-3-carboxamide 

Example 329.A^f4-Hvdroxvphe»vI)-2-mcthvWV-(l-methyI-l//-pyrrolof2,3-//lpyridin-

5-yl)-5-(6-{[(3.S')-3-(morphoIin-4-ylmethyl)-3,4-dihydvoisoquinolin-2(l/7)-

yl]carbonyl}-l,3-benzodioxoI-5-yl)-li/-pyrroIe-3-carboxamide 
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Exam]2le330.AL(4-Hydroxyphenyl)-l-methyl-A,r-(l-methyl-l/f-pyrazol-4-yI)-5-(6-

{[(35)-3-(morphoIin-4-yImethyl)-3,4-dihydroisoquinolin-2(li?)-yl]carbonyl}-l,3-

benzodioxol-5-yl)-li/-pyrrole-3-earboxamide 

Example33L7V-(4-HydroxyphenyI)-l-methyl-AL(l-methyl-l/f-pyrrolo[2,3-6]pyridin-

5 5-yl)-5-(6-{[(35^-3-(morpholin-4-ylinethyl)-3,4-dihydroisoquino]in-2(liy)-

yl]earbonyl}-l,3-benzodioxol-5-yl)-ll/-pyiTole-3-carboxamide 

Example332.7V-(4-Hydroxyphenyl)-l-methyl-iV-(l-methyl-2,3-dihydro-l/f-pyrrolo-

[2,3-6]pyridin-5-yl)-5-(6-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoIin-

2(li^)-yl]carbonyl}-l,3-benzodioxol-5-y])-l/f-pyrrole-3-carboxamide 

10 Example 333. l-Ethvl-iV-(4-hvdi,oxvnhenvr)-2-niethvl-iV-(l-methvl-l//-Pvriolo[2,3-l?l-

pyridin-5-yl)-5-(6-{[(3IS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]-

carbonyl}-l,3-benzodioxol-5-yl)-l/jT-pyrrole-3-carboxamide 

Example 334. l-Ethvl-Af-(4-hvdioxvphenvlV2-methvl-A|r-(l-methvl-2,3-dihydro-l/f-

pyiTolo[2,3-Z>]pyridin-5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroiso-

15 quinolin-2(li7)-yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyrrole-3-carboxamide 

Example 335.Af-(4-Hvdroxvphenvr>-l-(2-methoxvethv0-2-methvl-iV-(l-methvl-lijr-

pyrrolo[2,3-/»]pyridin-5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroiso-

quinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-li7-pyrrole-3-carboxamide 

Example 336. Ar-(4-HvdroxvnhenvIVl-(2-methoxvetlivl)-2-methvl-7V-(l-methvl-2,3-

20 dihydro-l/f-pyrrolo[2,3-Z»]pyridin-5-yl)-5-(6-{[(3iS')-3-(morpholin-4-ylniethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxoI-5-yl)-li/-pyrroIe-3-

carboxamide 
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Example 337. l-(^-Fluoroethvl)-iV--(4-hvdroxvphenvl)-2-methvWV-(l-methyl-lflr-
pyrrolo[2,3-6]pyridin-5-yl)-S-(6-{[(3iS)-3-(morphoHn-4-ylmethyI)-3,4-dihydroiso-
qumolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyrroIe-3-carboxamide 

Example 338. l-(2-Fluoroethvn-Ar-(4-hvdroxvphenvn-2-methvl-A?-(l-methvI-2<3-
5 dihydro-l/ir-pyriolo[2,3-6]pyridin-5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyI)-3,4-

dihydroisoquinolin-2(l#)-yl]carbonyI}-l,3-benzodioxol-5-yl)-l/Z-pyrrole-3-
carboxamide 

Example 339. l-(2,2-Difluoroethvl)-7V-('4-hvdroxvphenvl)-2-methvl-A?-(l-methvM/f-
pyrroIo[2,3-/>]pyridin-5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroiso-

10 quinoIin-2(l//)-yl]carbonyl}-l ,3-benzodioxol-5-yl)-li/-pyrrole-3-carboxamide 

Example 340. l-(2,2-Difluoroethvl)-/V-(4-hvdroxvnheiivl)-2-methvl-7V-(l-methvl-2,3-
dihydro-l/f-pyrrolo[2,3-6]pyridin~5-yl)-5-(6-{[(3.S)-3-(morpholin-4-yImethyl)~3,4-
dihydroisoquinolin-2(l//)-ylJearbonyl}-l,3-benzodioxol-5-yl)-l//-pyrrole-3-
earboxamide 

15 Example 341.Ar-(4-Hvdroxvphenyl)-2-methyl-./V-(l-methvI-l#-pyrazol-4-yl)-5--(6-
{[(3<S)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l/Z)-yl]carbonyl}-l,3-
benzodioxol-5-yl)-l-(2,2,2-trifluoroethyl)-l//-pyrrole-3-carboxamide 

Example 342.Ar-f4-HvdroxYphenyl)-2-methvl-Ar-('l-methvl-l/f-pyiTolo[2,3-^lpyi'idin-
5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJHr)-

20 yl]carbonyl}-l,3-benzodioxol-5-yl)-l-(2,2,2-trifIuoroethyl)-lf/-pyrrole-3-carboxamide 

Example 343. jV-(4-Hydroxvphenvn-2-methvl-Af-(l-methvI-2,3-dihvdro-lg-pyrroIo-
[2,3-&]pyridin-5-yl)-5-(6-{[(3»S)-3-(morphoIin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(l/7)-yI]carbonyl}-l,3-benzodioxol-5-yl)-l-(2,2,2-trifluoroethyl)-li/-pyrrole-3-
carboxamide 
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Exami)le_344.A7-(4-Hyclroxyphenyl)-2-mcthyl-5-(6-{[(3/?j-3-methyl-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-./V-(l-methyl-l/r-

pyrrolo[2,3-6]pyridin-5-yl)-l-[2-(morpholin-4-yl)ethyl]-l//-pyrrole-3-carboxamide 

Example 345. Af-(4-HvdroxvDhenvlV2-mcthvl-5-('6-([(3/<'V3-methvl-3.4-dihvdroiso-

5 quinolin-2(l//)-yI]carbonyl}-l,3-benzodioxoI-5-yl)-/V-(l-methyl-2,3-dihydro-l//-

pyrrolo[2,3-6]pyridin-5-yl)-l-[2-(morpholin-4-yl)ethyl]-l//-pyiTole-3-carboxamide 

ExamjQle346.1-[2-(Dimethylamino)ethyI]-7V-(4-hydroxyphenyI)-2-methyI-5-(6-{[(3i?)-

3-methyl-3,4-dihydroisoquinolin-2(li/)-yI]carbonyl}-l,3-benzodioxol-5-yl)-iV-(l-

methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

10 Example 347. l-[2-(Dimethylamino)ethyl]-/V-(4-hydroxyphenyl)-2-methyI-5-(6-{[(32?)-

3-methyl-3,4-dihydroisoquinolin-2(l//)-yI]carbonyl}-l,3-benzodioxol-5-yl)-/V-(l-

methyI-l//-pyrrolo[2,3-Z>)pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 348. l-f2-fDimethvlamino)ethvll-iV-(4-hvdroxvphenvri-2-methvl-5-('6-(f(3i?')-

3-methyl-3,4-dihydroisoq«inolin-2(lJH)-ylJearbonyl}-l,3-benzodioxol-5-yl)-A?-(l-

15 methyl-2,3-dihydro-l//-pyrrolo[2,3-Z>]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example_349.A'-(4-Hydroxyphenyl)-l-{2-[(2-methoxyethyl)(methyl)amino]ethyl}-2-

methyl-5-(6-{[(37?)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yljcarbonyl}-l,3-benzo-

dioxol-5-yl)-Ar-(l-metliyl-l//-pyrrolo[2,3-Z>]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example_350.A^-(4-Hydroxyphenyl)-l-{2-[(2-methoxyethyl)(methyl)ainiuo]ethyl}-2-

20 methyl-5-(6-{[(3JR)-3-methyl-3,4-dihydroisoquinolin-2(l//)-yl]earbonyl}-l,3-benzo-

dioxol-5-yl)-7V-(l-methy 1-2,3-dihydro-l/f-py nolo [2,3-^] pyiidin-5-yl)-l//-pyrrole-3-

carboxamide 

Example 351.7V-('4-HvdroxvnheiivIVl-mcthvI-7Y-Cl-methvI-2.3-dihvdro-l/r-t)vrrolo-

[2,3-6]pyridin-5-yl)-5-(6-{[(3iS')-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-



2(l/f)-yl]carbonyI}-l,3-benzodioxol-5-yl)-2-(trifluoromethyl)-l//-pyrrole-3-

carboxamide 

Example 352.2-<"DifIuoroinethvO-7V-f 4-hvdroxvnhenyQ-l-methvI-iV-(l-methvl-2,3-

dihydro-l//-pyrrolo[2,3-A]pyridin-5-yI)-5-(6-{[(35)-3-(morpholin-4-yImethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyrrole-3-

carboxamide 

Example 353.iV-(4-HvdroxyphenvO-2-(methoxvmethvl)-l-methvl-Ar-(l-methyl-2,3-

dihydro-li7-pyrroIo[2,3-6]pyridin-5-yl)-5-(6-{[(3»S')-3-(morpholin~4-ylmethyl)-3,4-

dibydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyrrole-3-

carboxamide 

Example 354. jV-(4-Hvdroxvphenvl)-l-methvl-iV-fl-methvl-l//"Pvrazol-4-vl)-5-(6-

{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-

benzodioxol-5-yl)-2-(2,2,2-trifluoroethyl)-l//-pyrrole-3-carboxamide 

Example 355.7V-(4-Hvdroxvpheiivl)-l-methvl-Y-(l-niethvl-l//-pvrrolof2,3-^lpyridin-

5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-2-(2,2,2-trifluoroethyl)-l//-pyrrole-3-carboxainide 

Example 356.7V-(4-Hvdroxvphenvl)-l-methyl-7V-(l-methvl-2,3-dihydro-l//-

pyrroIo[2,3-Z>]pyridm-5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-2-(2,2,2-trifluoroethyl)-

l/T-pyrrole-3-carboxamide 

Example 357.2-(2.,2-DifluoroethvI)-/V-(4-hvdroxvphenvl')-l-methvl-./V-(l-methyl-2,3-

dihydro-l//-pyrrolo[2,3-6]pyridin-5-yI)-5-(6-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(l#r)-yI]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyrroIe-3-

carboxamide 
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Examj2lc_358.iV-(4-Hyclroxyphenyl)-2-(2-methoxyethyl)-l-methyl-AL(l-methyl-2,3-

dihydro-l//-pyrrolo[2,3-6]pyridin-5-yl)-5-(6-{[(35)-3-(morpholin-4-ylmethyI)-3,4-

dihydroisoquinolin-2(lJyr)-yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pynole-3-

carboxamide hydrochloride 

5 The title compound is obtained in accordance with the process described in Step B of 

Example 49 using Example 88 as starting material, it being understood that the product is 

finally dissolved in acetonitrile and converted into salt form in O.IM aqueous HCl solution. 

After a lyophilisation step, the expected product is obtained in the form of a solid. 

Elemental microanalysis: (%, theoretical''.measured) 
10 %C=65.80:64.71; %H=6.01:5.74; %N=10.23:10.03; %Cl-=4.32:6.47 

High-resolution mass spectrometry (ESI/+); 

Empirical formula: C45 H|g Ne O7 

[M+H]+calculated: 785.3657 

[M+H]+measured: 785.3658 

15 Example 359.Ar-f4-Hvdroxvphenvl)-l-methvl-5-(6-([(3/?)-3-methyl-3,4-

dihydroisoquinolin-2(ljyr)-yl]carbonyl}-l,3-benzodioxoI-5-yl)-Ar-(l-methyl-2,3-

dihydro-l//-pyrrolo[2,3-/)]pyridin-5-yl)-2-(morphoIin-4-ylmethyl)-l//-pyrrole-3-

carboxamide 

Example 360.Af-f4-Hvdroxvphenvl)-l-methvI-5-(6-{[(3/?V3-methyl-3,4-dihydroiso-

20 quinoIin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-7V-(l-methyl-2,3-dihydro-l//-

pyrrolo[2,3-/)lpyridin-5-yl)-2-[2-(morpholin-4-yl)ethyl]-l//-pyrrole-3-carboxamide 

Example 361.Ar-(4-HvdroxvphcnyI)-l,2-dimethvl-A^-fl-methvl-l/jr-pyrazol-4-yl)-5-(6-

{[(31S)-3-(trifluoromethyl)-3,4-dihydroisoquinolin-2(l/i)-yl|carbonyl}-l,3-

benzodioxoI-5-yl)-l//-pyrrole-3-carboxamide 

25 Example 362.iV-(4-Hvdroxvphenv0-l,2-dimethvl-iV-(l-methvl-l//-pvrrolo[2,3-ftl-

pyridin-5-yl)-5-(6-{[(3.S)-3-(trifluoromethyl)-3,4-dihydroisoquinolin-2(l//)-

yljcarbonyl}-! ,3-benzodioxol-5-yl)-li/-pyrrole-3-carboxamide 



Examj)lc363.AL(4-HydroxyphenyI)-l,2-(limethyl-Af-(l-mc(hyl-2,3-dihyclro-l//-

pyrroIo[2,3-Z»]pyndin-5-yl)-5-(6-{[(35)-3-(trifluoromethyI)-3,4-dihydroisoquinoIin-

2(l//)-ylJcarbonyl}-l,3-bcnzodioxol-5-yl)-l//-pyrrole-3-carboxamide 

Example 364.5-(6-(f(3^-3-(Difluoromcthvl)-3,4-dihydroisoqiiinolin-2(l//)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-7V-(4-hydroxyphenyl)-l,2-diinethyl-7V-(l-methyl 

l//-pyrazoI-4-yI)-l//-pyrrole-3-carboxamide 

Example 365.5-(6-[f(3tS')-3-(Difliioiomethvl)-3,4-dihydroisoquinolin-2(l//)-

yl]earbonyl}-l,3-benzodioxol-5-yl)-Ar-(4-hydroxyphenyl)-l,2-dimethyl-A'-(l-methyl 

l//-pyrrolo[2,3-/>]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

Example 366.5-(6-{f(35^-3-(Difluoromethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-A-(4-hydroxyplienyl)-l,2-dimethyl-Ar-(l-methyl-

2,3-dihydro-l/f-pyrrolo[2,3-Z>]pyridin-5-yl)-l//-pyrrole-3-earboxamide 

Example 367.5-(6-([(3Jy)-3-(Fluoromethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-A'-(4-hydroxyphenyl)-l,2-dimethyI-7V-(l-methyl-

l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

Example 368.5-(6-{f(35V3-(Fluoromethvl)-3,4-dihydroisoquinolin-2(l/i)-

ylJcarbonyl}-l,3-benzodioxol-5-yI)-7V-(4-hydroxyphenyl)-l,2-dimethyl-Af-(l-methyl-

l//-pyrrolo[2,3-Z>]pyridin-5-yl)-l//-pyrrole-3-earboxamide 

Example 369.5-(6-{|(35r)-3-(Fhioromethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]earbonyl}-l,3-benzodioxol-5-yl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-Ar-(l-methyl-

2,3-dihydro-l//-pyrrolo [2,3-£]pyridin-5-yI)-l//-pyrrole-3-earboxamide 

Example 370.5-(6-(f(35)-3-f(9aS)-Hexahydropyrazinof2,l-cHl,4]oxazin-8(lff)-

ylmethyl]-3,4-diliydroisoquinolin-2(l/i)-yl]ca,'bonyl}-l,3-benzodioxol-5-yl)-A^-(4-
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hydroxyphenyl)-l,2-dimethyl-iV-(l-methyl-ll/-pyrazol-4-yl)-lJ7-pyrrole-3-

carboxamide 

Exam]2le371.5-(6-{[(3iS)-3-[(9a5,)-Hexahydropyrazino[2,l-c][l,4]oxazin-8(li/)-

ylmethyl]-3,4-dihydroisoquiiiolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-JV-(4-

5 hydroxyphenyl)-l,2-dimethyl-/V-(l-methyl-l//-pyrrolo[2,3-£]pyridin-5-yl)-l/f-

pyrrole-3-carboxamide 

E2camplc372.5-(6-{[(35)-3-[(9a5)-Hexahydropyrazino[2,l-c][l,4]oxazin-8(li/)-

yImcthyl]-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l>3-benzodioxol-5-yl)-Ar-(4-

hydroxyphenyI)-l,2-dimethyl-A'-(l-mcthyl-2,3-dihydro-l//-pyrrolo[2,3-A]pyridin-5 

10 yl)-l//-pyrrole-3-carboxamide 

Example 373.5-(6-([(3.SV3-f(9aj?y-Hexahvdronvrazinof2tl-cHl,41oxazm-8(l/D-

ylmethyl]-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-Ar-(4-

hydroxyphenyl)-l,2-dimethyl-Ar-(l-methyl-li7-pyrazol-4-yl)-ll/-pyrrole-3-

carboxamide 

15 Example 374.5-(6-(U35V3-[(9ai?)-Hexahvdropvrazinof2,l-cl [l,4]oxazin-8(li/)~ 

ylmethyl]-3,4-dihydroisoquinolin-2(l#)-yl]carbonyl}-l,3-benzodioxol-5-yl)-iV-(4-

hydroxyphenyl)-l,2-dimethyl-./V-(l-methyl-l//-pyrrolo[2,3-Z>]pyridm-5-yl)-l//-

pyrroIe-3-carboxamide 

Example 375.5-(6- {[(3<S)-3- [(9a/?)-Hexahy dropyrazino [2,1 -c] [1,4] oxazin-8(l//)-

20 ylmethyl]-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}-l,3-benzodioxol-5-yl)-iV-(4-

hydroxyphenyl)-l,2-dimethyl-7V-(l-methyl-2,3-dihydro-l//-pyiTolo[2,3-Z>]pyridin-5 

yl)-l//-pyrrole-3-carboxamide 

Example 376.5-(6-([(3.SV3-(Aminomethvr)-3,4-dihvdroisoquinolin-2(l/D-

yl]carbonyl}-l,3-benzodioxoI-5-yl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-iV-(l-methyl 

25 l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide 
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Example 377.5-(6-(K35r)-3-(AminomethvI)-3,4-dihvdroisoquinolm-2(lj?)-

yljcarbonyl}-l,3-benzodioxol-5-yl)-A?-(4-hydroxyphenyl)-l,2-dimethyl-Ar-(l-methyl-

l#-pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide 

j^amj2le378.5-(6-{[(3iS)-3-(Aminomethyl)-3,4-dihydroisoquinolin-2(lW)_ 

5 yl]carboiiyl}~l,3-benzodioxol-5-yl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-./V-(l-methyl-

2,3-dihydro-l//-pyrrolo[2,3-Z)]pyridin-5-yI)-l//-pyrrole-3-carboxamide 

Example 379.5-(6-([(3<S')-3-[(3-Cvanoazetidin-l-vDmethvll-3,4-dihydroisoqumolin-

2(l//)-yl]carbonyl}-l,3-benzodioxoI-5-yl)-A^-(4-hydroxyphenyl)-l,2-dimethyl-7V-(l-

methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide 

10 Example 380.5-(6- {[(35)-3- [(3-Cy anoazetidin-l-y l)methyl] -3,4-dihydroisoquinolin-

2(lJH)-yl]carbonyl}-l,3-benzodioxol-5-yl)-Ar-(4-hydroxyphenyl)-l,2-dimethyl-7V-(l-

mcthyl-l//-pyrroIo[2,3-^]pyridin-5-yl)-l//-pyrrolc-3-carboxamide 

Example 381.5-(6-H(3>Sy3-|(3-Cvanoazetidin-l-vl)methvH-3,4-dihvdroisoquinolin-

2(lH)-yl]carbonyl}-l,3-benzodioxol-5-yl)-iV-(4-hydroxyphenyl)-l,2-dimethyI-iV-(l-

15 methyl-2,3-dihydro-177-pyrrolo[2,3-A]pyi'idin-5-yl)-l//-pyrrole-3-carboxamide 

Example 382.Ar-(4-HvdroxvnhenvlV1.2-dimethvI-A/-Cl-methvl-l//-pyrazol-4-vl)-5-(6-

{[(35)-3-(l-oxa-6-azaspiio[3.3]hept-6-ylmethyl)-3,4-dihydroisoquinolin-2(l/T)-

yl]carbonyl}-l,3-benzodioxol-5-yl)-l//-pyrrole-3-carboxamide 

Example 383.7V-(4-HvdroxvphenyD-l,2-dimcthvl-7V-(l-methyl-l//-pvrrolo[2.,3-l>l-

20 pyridin-5-yl)-5-(6-{[(3iS)-3-(l-oxa-6-azaspiro[3.3]hept-6-ylmethyl)-3,4-dihydroiso-

quinolin-2(l//)-yl]earbonyl}-l,3-benzodioxoI-S-yl)-l//-pyrroIe-3-carboxamide 

Example 384.5-(5-Fluoro-2-(K35)-3-(morpholin-4-ylmethyI)-3,4-dihydioisoquinolin-

2(l//)-yl]carbonyl}phenyl)-AL(4-hydroxyphenyl)-l,2-dimcthyWV-(pyridin-4-yl)-l#-

pyrrole-3-earboxamide hydrochloride 
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Elemental microanalysis: (%, tlieoreticahmeasnred) 

%C=67.28:67.73; %H=5.65:5.30; %N=10.06:9.41 %Cl-=5.09:5.79 

Example 385.5-f5-Fluoro-2-(f(3.Sr)-3-fmorpholin-4-vlmethvr>-3.4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-l,2-dimethyl-/V-(l-methyl-l//-

pyrrolo[2,3-6]pyridin-5-yl)-l//-pyrrole-3-carboxamide hydrochloride 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C41 H41 CI N6 O4 

[M+H]+ calculated: 713.3253 

[M+H]+ measured: 713.3272 

Example 386.5-r5-Chloro-2-([(35^-3-(mornholin-4-vlmethvlV3.4-dihvdroisoquinolin~ 

2(l//)-yl]carbonyl}phenyl)-iV-(5-cyaiio-l,2-dimethyI-lJyr-pyrrol-3-yl)-iV-(4-

hydroxyphenyl)-l,2-dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

Step A: N-[4-[tert-ButyI(dimethyl)silylJoxyphenyI]-5-[5-chloro-2-f(3S)-3-(morpholino-

methyl)-3,4-dihydro-lH-isoquinoline-2-carbonyl]plienyl]-N-(5-cyano-l ,2-dimethyl-

pyrrol-3-yl)-l,2-dimethyl-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 18" in Step C. 

IR: v -CN-: 2210 cm-1; v -C=0-: 1631 cm"1 

Step B: 5-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lH)-

yl]carbonyl}phenyl)-N-(S-cyano-l,2-dimethyl-lH-pyrrol-3-yl)-N-(4-hydroxyphenyl)-l,2-

dimethyl-lH-pyrrole-3-carboxamide hydrochloride 

The compound of Step A is deprotected in accordance with the protocol described in 

Step D of Example 1. The product thereby obtained is finally subjected to a step of 

conversion into salt form in the presence of HCl in ether. After filtration and lyophilisation 

in a mixture of acetonitrile/water, the expected product is obtained. 
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'H NMR (500 MHz, dmso-d6) 8 ppm: 11.2 (bs, IH), 9.39 (bs,lH), 7.83 (d, 1 H), 7.54 (d, 

1 H), 7.33 (s, 1 H), 7.14 (m, 2 H), 7 (m, 2 H), 6.8 (d, 2 H), 6.62 (d, 2 H), 6.57 (bs, 1 H), 

5.26 (s, 1 I-I), 5.26 (m, 1 H), 4.64/4.03 (AB, 2 H), 4.01/3.92 (2m, 4 H), 3.75/3.43/3.15/3.02 

(4m, 4 H), 3.59 (s, 3 H), 3.3/3.15 (2m, 2 H), 2.97 (s, 3 H), 2.69/2.52 (dd+d, 2 H), 2.06 (s, 

3 H), 1.91 (s, 3 H) 

Elemental microanalysis: (%, tlieoreticahmeasnred) 
%C=65.34:65.50; %H=5.62:5.15; %N=11.15:10.84 %Cl-=4.70:4.44 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C41 H41 CI N6 O4 

[M+H]+calculated: 717.2952 

[M+H]+measured: 717.2951 

Example 387.Ar-(4-Hydroxyphenvl)-l,2-diniethvl-7V-(l-methvl-l//-pyrrolo[2,3-

c]pyridin-5-yl)-5-(6-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

ylJcarbonyI}-l,3-benzodioxoI-5-yl)-li/-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%>, theoretical.'measured) 
%C=66.62:66.36; %H=5.59:5.62; %N=10.84:10.72 %Cl-=4.57:4.55 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C43 H42 Ng 0<j 

[M+H]+calculated: 739.3239 

[M+H]+ measured: 739.3241 

Example 388.5-(5-Chloro-2-{K3iS^-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyI)-Y-(4-hydroxyphenyl)-l,2-diniethyl-7V-(l-methyl-2,3-

dihydro-l//-pyrrolo[2,3-6]pyridin-5-yl)-li/-pyrroIe-3-carboxamide dihydrochloride 

The title compound is obtained in accordance with the process described in Step B of 

Example 49 using Example 71 as starting material, it being understood that the product is 
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finally subjected to a step of conversion into salt form in the presence of 1M HCl in ether. 

After filtration and lyophilisation in a mixture of acetonitrile/water, the expected 

compound is obtained. 

Elemental microanalysis: (%, tlieoreticahmeasnred) 

5 %C=62.73:62.96; %H=5.64:4.95; %N=10.45:10.32; %C1=13.23:12.91 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C42 H43 CI N6 O4 

[M+H]+calculated: 731.3107 

[M+H]+ measured: 731.3111 

10 Example 389.5-(5-ChIoro-2-ff(3>SV3-(momholin-4-vlinethvD-3.4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-A/-(4-hydroxyphenyl)-l,2-dimethyl-A,-(l-methyl-l//-

pyrrolo[2,3-c]pyridin-5-yl)-l//-pyrrole-3-carboxamide hydrochloride 

The procedure is in accordance with the general protocol of Example 1 using the 

appropriate Preparations. The product obtained is finally dissolved in acetonitrile and 

15 converted into salt form using O.IM aqueous HCl solution. After a lyophilisation step, the 

expected compound is obtained in the form of a solid. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=65.88:66.28; %H=5.53:5.15; %N=10.98:10.95; %Cl-=4.63:4.47 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS): 

20 Empirical formula: C42 H41 CI N6 O4 

[M+H]+calculated: 729.2951 

[M+H]+ measured: 729.2954 
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Exam]ile390,5-(5-Chloro-2-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquiiiolin-

2(l/i)-y]Jcarbonyl}phenyl)-l,2-dimethyI-A'-(l-mcthyl-l//-pynoIo[2,3-/>]pyridin-5-yl)-

TV-phenyl-l/f-pyrrole-3-carboxamide 

The procedure is in accordance with the general protocol of Example 1 using the 

appropriate Preparations, it being understood that Step D is not carried out. The expected 

product is obtained in free base form. 

Elemental microanalysis: (%, theoretical:measured) 
%C=70.72:69.77; %H=5.79:5.96; %N=11.78:11.43 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C42 H41 CI N6 O3 

[M+Hf calculated: 713.3001 

[M+Hf measured: 713.2998 

Example 391.5-(5-Chloro-2-{[(35)-3-(morpholin-4-vlmethyl)-3,4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-./V-(l-metliyl-l//-

pyrroIo[3,2-b]pyridin-5-yl)-l//-pyrroIe-3-carboxamide hydrochloride 

Elemental microanalysis: (%>, theoreticaUmeasured) 
%C=65.88:65.69; %H=5.33:4.87; %N=10.98:10.86; %C1-=4.63:4.51 

High-resolution mass spectrometry (ESI+-/FIA); 

Empirical formula: C42 H41 CI N6 O4 

[M+H]+calculated: 729.2951 

[M+H]+ measured: 729.2953 

Example 392.5-(5-Chloro-2-(f(3i?)-3-f3-(morpholin-4-vI)propylI-3,4-dihydroiso-

quinolin-2(l//)-yl]carbonyl}phenyl)-A^-(4-hydroxyphenyl)-l,2-dimethyl-A^-phenyI-l//-

pyrrole-3-carboxamide hydrochloride 
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Elemental microanalysis: (%, tlieoreticahmeasnred) 

%C=68.19:68.33; %H=6.00:5.49; %N=10.78:10.71; %Cl-=4.55:4.46; %C1 = 9.58:9.78 

Higli-resolution mass spectrometry (ESI+-/FJAJ: 

Empirical formula: C42 H43 CI N4 O4 

5 [M+H]+ calculated: 703.3046 

[M+H]+ measured: 703.3042 

Example 393.5-(5-ChIoro-2-{[(3i?V3-f3-(morpholin-4-vrmropvll-3.4-dihvdroiso-

quinolin-2(l//)-yl]carbonyl}phenyl)~iV-(4-hydroxyphenyl)-l,2-dimethyl-jV-(l-methyl-

l//-pyrrolo[2,3-£]pyridin-5-yl)-l/7-pyrrolc-3-carboxamide hydrochloride 

10 High-resolution mass spectrometry (ESI+-/FIAJ: 

Empirical formula: C44 I-J45 CI N6 O4 

[M+H]+ calculated: 757.3264 

[M+H]+ measured: 757.3263 

Example_394.5-(5-Chloro-2-{[(3J?)-3-[3-(morpholin-4-yl)propyl]-3,4-

15 dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-lv2-dimethyl-/V-

(l-methyl-2,3-dihydro-l//-pyrrolo[2,3-A]pyridin-5-yl)-l//-pyrroIe-3-carboxamide 

The title compound is obtained in accordance with the process described in Step B of 

Example 49 using Example 393 as starting material, it being understood that the product is 

not subjected to the step of conversion into salt form. 

20 Elemental microanalysis: (%, theoretical .'measured) 
%C=69.60:69.56; %H=6.21:6.24; %N=11.07:11.08 

Higli-resolution mass spectrometry (ESI+-/FIAJ: 

Empirical formula: C44 H47 CI O4 

[M+H]+calculated: 759.3420 

25 [M+H]+ measured: 759.3422 
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Example 395.5-(5-Chloro-2-{f(3*Sf)-3-('morpholm-4-ylmethvD-3,4-dihYdroisoquinoIin-

2(l//)-yI]carbonyI}phenyl)-/V-(3-cyano-4-methoxyphenyl)-Ar-(4-hydroxyphenyl)-l,2-

dimethyl-17/-pyrroIe-3-carboxamide hydrochloride 

The procedure is in accordance with the general protocol of Example 1 using the 

appropriate Preparations. The product obtained is finally dissolved in acetonitrile and 

converted into salt form using O.IM aqueous HCl solution. After a lyophilisation step, the 

expected compound is obtained in the form of a solid. 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS).* 

Empirical formula: C42 H40 CI N5 O5 

[M+H]+calculated: 730.2791 

[M+H]+ measured: 730.2790 

Example 396.A/-(3-Fluoro-4-hvdroxvphenvn-1.2-dimethvWV-(l-methvl-l#-pyrazol-4-

yl)-5-(6-{[(35)-3-(morpholin~4-yImethyl)-3,4-dihydroisoquinoIin-2(lif)-yl]carbonyl}-

l,3-benzodioxol-5-yl)-li/-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 11 and (35)-3-(4-morpholinylmethyl)-l,2,3,4-tetrahydroisoquinoline (see 

Preparation 3') in Step A, and the compound of Preparation 20" in Step C. The product 

obtained is finally subjected to a step of conversion into salt form in the presence of 1M 

HCl in ether. After filtration and lyophilisation in a mixture of acetonitrile/water, the 

expected compound is obtained. 

Elemental microanalysis: (%, theoretical:measured) 

%C=65.79:65.43; %H=5.39:5.19; %N=11.31:11.21; %CI-=4.77:4.34 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS): 

Empirical formula: C39I-I39 F Nr, C>6 

[M+H]+calculated: 707.2988 

[M+H]+ measured: 707.2988 
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Exain]2le_397.S-(5-Chloro-2-{[(31S)-3-(morphoIin-4-ylmethyl)-3,4-diliyclroisoquinolin-

2(lJfif)-yl]carbonyl}phenyI)-Ar-(4-hydroxyphenyl)-iV-(2-methoxypyrimidin-5-yl)-l,2-

dimethyl-l//-pyrrolc-3-carboxamidc 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C39 H39 CI N6 05 

[M+H]+calculated: 707.2743 

[M+H]+ measured: 707.2746 

Example 398.5-(5-ChIoro-2-f[(3.SV3-fmorpholin-4-ylmethyl)-3.4-dihydroisoqviinoliii-

2(l//)-yl]carbonyl}phenyl)-/V-(3-cyanophenyl)-AL(4-hydroxyphenyl)-l,2-dimethyl-l//-

pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoretical:measured) 
%C=66.85:66.75; %H=5.34:5.42; %N=9.51:9.73; %C1=9.62:9.67; %C1"=4.81:4.71 

High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

Empirical formula: C41 H3g CI N5 O4 

[M+H]+calculated: 700.2685 

[M+H]+ measured: 700.2686 

Example 399.5-(5-Chloro-2-H(3,SV3-(morpholin-4-vlmetlivrt-3.4-dihvdroisoquinolm-

2(l/f)-yl]carbonyl}phenyl)-iV-(3-fluoro-4-hydroxyphenyl)-l,2-dimethyl-iV-(l-methyl-

l/f-pyrazol-4-yl)-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and (3iS)-3-(4-morpholinylmethyl)-l,2,3,4-tetrahydroisoquinoline (See 

Preparation 3') in Step A, and the compound of Preparation 20" in Step C. The product 

obtained is finally subjected to a step of conversion into salt form in the presence of 1M 

HCl in ether. After filtration and lyophilisation in a mixture of acetonitrile/water, the 

expected compound is obtained. 
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Elemental microanalysis: (%, tlieoreticahmeasnred) 
%C=62.21:61.32; %H=5.36:5.18; %N=11.46:11.14; %C1= 9.66:10.16; %C1"=4.83:5.23 

High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA ): 

Empirical formula: C38 H38 CI F Ng O4 

[M+H]+calculated: 697.2700 

[M+I-I]+ measured: 697.2704 

Example 400. Methyl 2-[{[5-(5-chIoro-2-{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydro-

isoquinolin-2(l//)-yl]carbonyl}phcnyl)-l,2-dimethyl-l//-pyrrol-3-yl]carbonyl}(4-

hydroxyphenyl)amino]pyridine-4-carboxylate hydrochloride 

The title compound is a secondary product which forms in the course of synthesis of 

Example 110 (in the final Step before the step of conversion into salt form) owing to 

hydrolysis of the nitrile function into a methyl ester function. The compound is separated 

from that of Example 110 by chromatography over silica gel in a mixture of methanol and 

dichloromethane. 

Elemental microanalysis: (%, theoreticahmeasured) 

%C=63.90:64.43; %H=5.36:5.01; %N=9.09:9.34; %C1=4.60:4.46 

High-resolution mass spectrometry (ESI+/HR and ESI-/LR): 

Empirical formula: C41 H40 CI N5 06 

[M+H]+calculated: 734.2740 

[M+H]+ measured: 734.2743 

Example 401.5-(5-Chloro-2-(|(35r)-3-(morpholin-4-yImcthyl)-3,4-dihydioisoquinolin-

2(l//)-yl]carbonyl}phenyl)-iV-(3-cyano-4-fluorophenyI)-7V-(4-hydroxyphenyl)-l,2-

dimethyl-l//-pyrrolc-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=65.25:64.23; %H=5.07:4.71; %N=9.28:9.36; %C1= 9.40:9.59; %C1"=4.70:4.50 
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High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

Empirical formula: C41 H37 CI F N5 04 

[M+Hf calculated: 718.2591 

[M+Hf measured: 718.2593 

5 Example 402.5--(5-Fluoro-2-(f(3iS')-3-(iiiorr)holin-4-vlmethvl)-3<4-dihvdroisoc(uinolin-

2(l/7)-yl]carbonyl}phenyl)-Af-(4-hydroxyphenyl)-l,2-dimethyl-Ar-{l-[(35' oivft)-

tetrahydrofuran-3-yl]-l//-pyrazol-4-yI}-l//-pyiTole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoreticahmeasured) 

%C=65.20:65.92; %H=5.87:5.78; %N=11.13:10.36 %C1"=4.69:4.79) 

10 High-resolution mass spectrometry (ESI+): 

Empirical formula: C41H43FN6O5 

[M+Hf calculated: 719.3359 

[M+Hf measured: 719.3362 

and 

15 Example 403.5-(5-Fluoro-2-ff(3iS')-3-(mornholin-4-vlmethvD-3.4-dihvdroisoqumolin-

2(l//)-yl]carbonyl)phenyl)-N-(4-hydroxyphenyl)-l,2-dimethyl-/V-{l-[(37? oriS)-

tetrahydrofuran-3-yl]-l//-pyrazol-4-yl}-17/-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=65.20:66.04; %H=5.87:5.87; %N=11.13:10.62; %C1=4.69:4.76 

20 High-resolution mass spectrometry (ESI/+): 

Empirical formula: C41H43FN6O5 

[M+Hf calculated: 719.3359 

[M+Hf measured: 719.3350 

The compounds of Examples 402 and 403 are obtained in accordance with the process of 

25 Example 1 using the acid of Preparation 8 and the compound of Preparation 3' in Step A, 
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and the compound of Preparation 22" in Step C. The diastereoisomers obtained are 

separated by chiral chi'omatography and then converted into salt form and lyophilised as 

described in the general process to yield the title compounds. 

Example 404.5-(5-ChIoro-2-f[(3>Sr)-3-fmorDhoLin-4-vlmethvl)-3,4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}plieiiyl)-A?-(2-cyanopyrimidin-4-yl)-7V-(4-hydioxyphenyI)-l,2-

dimethyl-lflr-pyrrole-3-carboxamide hydrochloride 

Example 405.5-(5-Chloro-2-(f(35)-3-(morpholin-4-vlmethvl)-3,4-dihydroisoquinolin-

2(l//)-ylJcarbonyI}phenyl)-l,2-dimethyl-7V-(l-methyI-l//-pyrroIo[2,3-Z']pyridin-5-yl)-

A'-(pyridazin-4-yl)-l//-pyrrole-3-carboxamide dihydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the appropriate amine 

in Step C, it being understood that Step D is not carried out. The compound obtained is 

converted into salt form and lyophilised as described in the general process to obtain the 

title compound. 

High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

Empirical formula: C40 H39 CI Ng O3 

[M+Hf calculated: 715.2906 

[M+I-lf measured: 715.2909 

Example 406.A/-(5-Cvano-l,2-dimethvl-lff-pvrrol-3-vl)-/V-(4-hydroxyphenyl)-l,2-

dimethyl-5-(2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

yl]carbonyl}phenyl)-li/-pyrroIe-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 25 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 18" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C-68.46:68.27; %H=6.03:5.12; %N=11.68:11.75; %C1'=4.93:4.73 
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High-resolution mass spectrometry (ESI/FIA/HR and MS/MS, ESI-/FIA): 

Empirical formula: C41 H42 N6 O4 

[M+H]+calculated: 683.3340 

[M+H]+ measured: 683.3334 

5 Example 4Q7.iV-<'3-Fluoro-4-hvdroxvphcnvO-5-(5-methoxv-2-([(3.Sr)-3-(morpholhi-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-l,2-dimethyl-yV-(l-

methyl-l//-pyrazol-4-yl)-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 12 and the compound of Preparation 3' in Step A, and the compound of 

10 Preparation 20" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 

%064.23:63.94; %H=5.80:5.00; %N=11.52:11.56; %CF=4.86:4.99 

High-resolution mass spectrometry (ESI+-/FJA/HR and MS/MS, ESI-/FIA): 

15 Empirical formula: C39 H41 F Ng O5 

[M+H]+calculated: 693.3195 

[M+H]+ measured: 693.3191 

Example 4Q8.iV-(5-Cvano-1.2-dimethvl-li?-pvrroI-3-vr>-iV-(4-hYdroxvphenYD-5-(5-

methoxy-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(li?)-

20 yl]carbonyl}phenyl)-l,2-dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 12 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 18" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

25 Elemental microanalysis: (%, theoreticahmeasured) 
%C=67.32:67.30; %H=6.05:5.28; %N=11.22:11.15; %C1'=4.73:4.59 
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High-resolution mass spectrometry (ESI+-/FIA/HR and ESI-/FIA): 

Empirical formula: C42 H44 Ng O5 

[M+H]+calculated: 713.3446 

[M+H]+measured: 713.3443 

Example 409.Af-(4-HvdroxvnhenvlM,2-dimcthyl-A/-(l-methvI-l//-pyiTolol2<3-frl-

pyridin-5-yl)-5-(2-{[(3»S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lff)-yl]-

carbonyI}phenyI)-l/f-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 25 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 11" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%>, theoreticahmeasured) 
%C=68.98:68.95; %H=5.93:4.76; %N=11.49:11.43 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS): 

Empirical formula: C42 H42 Ng O4 

[M+H]+calculated: 695.3340 

[M+H]+ measured: 695.3341 

Example 410.iV-(4-Hvdroxvphenvr)-l,2-dimethvl-iV-(l-methvl-2.,3-dihvdro-l//-

pyrrolo[2,3-6]pyridin-5-yl)-5-(2-{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydroiso-

quinolin-2(l/i)-yl]carbonyI}phenyl)-li7-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process described in Step B of 

Example 49 using Example 409 as starting material. The compound obtained is converted 

into salt form and lyophilised as described in the general process to obtain the title 

compound. 
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High-resolution mass spectrometry (ESI/FIA/HR and ESI-ZFIA): 

Empirical formula: C42 H44 N6 O4 

[M+H]+calculated: 697.3497 

[M+H]+ measured: 697.3497 

Example 411.5-(5-Chloro-2-(ff3ir^3-methvI-3.4-dihvdroisoqumolin-2(l//V 

yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-2-methyWV-(l-methyl-liy~pyrazol-4-yl)-l-

[2-(morpholin-4~yl)ethyl]-l//-pyrrole-3-carboxamide hydrochloride 
The title compound is obtained in accordance with the process of Example 96 using the 

acid of Preparation 30, the compound of Preparation 1', and the compound of Preparation 

1". The compound obtained is converted into salt form and lyophilised as described in the 

general process to obtain the title compound. 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS): 

Empirical formula: C39 H41 CI Ng O4 

[M+H]+calculated: 693.2951 

[M+H]+ measured: 693.2947 

Example 412.5-f5-Chloro-2-(l (3i?V3-f3-<"morpholiii-4-vr>propvl]-3.4-dihvdroiso-

quinolin-2(l//)-yl]carbonyl}phcnyl)-Ar-(5-cyano-l,2-dimethyl-l/f-pyrrol-3-yl)-iV-(4-

hydroxyphenyI)-l,2-dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 6' in Step A, and the compound of 

Preparation 18" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%>, theoreticahmeasured) 
%C=66.06:65.61; %I-I=5.93:5.22; %N=10.75:10.69; %C1"=4.53:4.68 
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High-resolution mass spectrometry (ESI/FIA/HR and MS/MS, ESI-/FIA): 

Empirical formula: C43 H45 CI Ng O4 

[M+H]+calculated: 745,3264 

[M+H]+ measured: 745.3260 

Example 413.A/-(5-Cvano-l,2-dimcthvl-l//-T>virol-3-vn-A,-(4-hvdroxvphen\i)-l12-

dimethyl-5-(7-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]-

carbonyl}-2,3-dihydro-l,4-benzodioxin-6-yl)-l//-pyrrole-3-carboxamide 

hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 13 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 18" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=66.44:66.40; %H=5.83:4.84; %N=10.81:10.79; %Cr=4.56:4.22 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS, ESI-/FIA): 

Empirical formula: C43 H44 Ng 06 

[M+H]+calculated: 741.3395 

[M+H]+measured: 741.3397 

Example 414.5-(5-Chloro-2-(f(35V3-(morpholm-4-vImethvD-3,4-dihYdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-l,2-dimethyl-N-(5-methyl-5i/-

pyrroIo[3,2-^/]pyrimidin-2-yl)-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the appropriate amine 

in Step C. The compound obtained is converted into salt form and lyophilised as described 

in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=64.23:64.38; %H=5.39:5.25; %N=12.79:12.62; %C1"=4.62:4.39 
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High-resolution mass spectrometry (ESI/FIA/HR and MS/MS, ESI-/F1A): 

Empirical formula: C41 H40 CI N7 O4 

[M+H]+ calculated: 730.2903 

[M+H]+ measured: 730.2904 

5 Example 415.5-f5-ChIoro-2-(f(36r)-3-(morr>holin-4-vlinethvn-3,4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-Ar-(5-cyano-l,2-dimethyl-l//-pyrrol-3-yl)-7V-(4-

hydroxyphenyl)-l-methyl-ljfiT-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 3 and the compound of Preparation 3' in Step A, and the compound of 

10 Preparation 18" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=64.95:65.14; %H=5.45:5.34; %N=11.36:11.36; %C1=4.79:4.67 

High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

15 Empirical formula: C40 H39 CI N6 O4 

[M+H]+ calculated: 703.2794 

[M+H]+ measured: 703.2795 

Example 416.5-(5-Chloro-2-([(31SV3-(morpholin-4-vlmethvD-3.4-dihvdroisoquinolin-

2(li/)-yl]carbonyl}phenyl)-A/-(4-hydroxyphenyl)-l,2-dimethyl-/V-[l-(trideuterio-

20 methyl)-l/f-pyrazol-4-yl]-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 25" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

25 Elemental microanalysis: (%>, theoreticahmeasured) 

%C=63.51:63.41; %H=5.63:5.42; %N=11.69:11.61; %C1"=4.93:4.85 
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High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

Empirical formula: C38 H36 CI D3 Ng O4 

[M+H]+calculated: 682.2982 

[M+H]+ measured: 682.2986 

Example 417.A/-f5-Cvano-l,2-dimethvI-l//-pviToI-3-vl)-7V-(4-hydroxvphenyl)-5-(4-

methoxy-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydioisoquinolin-2(l//)-

yl]carbonyl}phcnyl)-l,2-dimethyI-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 31 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 18" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=67.32:67.56; %H=6.05:5.84; %N=11.22:11.21; %C1"=4.73:4.71 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS, ESI-/FIA): 

Empirical formula: C42 H44 N6 O5 

[M+H]+ calculated: 713.3446 

[M+H]+measured: 713.3446 

Example 418.Af-(4-Hvdroxvphenyl)-5-(4-methoxy-2-(K3^)-3-(morpholin-4-ylmethyl)-

S^-dihydroisoquinolin-^l/iO-yllcarbonylJphenyty-l^-dimethyl-A'^l-methyl-l//-

pyrazol-4-yl)-l//-pyrrole-3-carboxamide hydrochloride 
The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 31 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 1" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=65.86:65.51; %H=6.09:6.09; %N=11.82:11.73; %CP=4.98:5.14 
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High-resolution mass spectrometry (ESI/FIA/HR, ESI-/FIA): 

Empirical formula: C39 H42 N6 O5 

[M+H]+calculated: 675.3289 

[M+H]1 measured: 675.3286 

Example 419.7V-(3-CvanonhenvD-5-(5-fIuoro-2-?IY3tSV3-fmornholiii-4-vlinethvD-3,4-

dihydroisoquinolin-2(l/7)-yl]carbonyl}phenyl)-A'-(4-hydroxyphenyl)-l,2-dimethyl-

l//-pyrrole-3-carboxamidc hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 8 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 41" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C41H38FN5O4 

[M+H]+calculated: 684.2988 

[M+H]+ measured: 684.2975 

Example 420.5-(5-Fluoro-2-{[(3»Sr)-3-(morpholin-4-vlmethvD-3,4-dihvdroisoqtiinolin-

2(l//)-yl]carbonyl}phenyl)-A/-(4-hydroxyphenyl)-l,2-dimethyl-AL[l-(trideuterio-

methyl)-l//-pyrazol-4-yl]-l//-pyrroIe-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 8 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 25" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Higli-resolution mass spectrometry (ESI/+): 

Empirical formula: C38D3H36FN604 

[M+H]+calculated: 666.3285 

[M+H]+ measured: 666.3265 
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Example 421.Af-(5-Cvano-l,2-dimethvl-l//-PYitol-3-vl)-S-(5-fluoro-2-{|(36Y)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-Ar-(4-

hydro xyphcnyl)-l,2-dimethyl-l//-pyrrolc-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 8 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 18" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS): 

Empirical formula: C41 H41 F N6O4 

[M+H]+calculated: 701.3246 

[M+H]+ measured: 701.3282 

Example 422.Ar-(4-HydroxyphenvI)-l,2-dimethyl-A,-(l-methyl-l//-pyrazoI-4-yl)-5-(2-

{[(31S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yI]carbonyl}phenyl)-

ljfiT-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 25 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 1" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=67.00:67.47; %H=6.07:5.54; %N=12.34:12.46; %C1"=5.20:4.58 

High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

Empirical formula: C38 H40 Ng 04 

[M+H]+calculated: 645.3184 

[M+H]+measured: 645.3182 
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ExaniBle423.5-(5-Fluoro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yI]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyWV~[l-(oxetan-3-yl)-li/-

pyrazol-4-yl]-l//-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 8 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 26" in Step C. 

Elemental microanalysis: (%, theoretical .'measured) 

%C=68.17:67.82; %I-I=5.86:5.97; %N=11.92:11.48 

Higli-resolution mass spectrometry (ESI/FIA/HR and MS/MS): 

Empirical formula: C40H41FN6O5 

[M+H]+calculated: 705.3202 

[M+H]+ measured: 705.3207 

Example 424. Af-(4-HvdroxvnheiivD-/V-(2-methoxvpvrimidin-5-vl)-l,2-dimethyI-5-(2-

{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-

l/f-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 25 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 12" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%>, theoreticahmeasured) 
%0=66.05:65.63; %H=5.83:5.45; %N=11.85:11.93; %C1=5.00:4.91 

High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

Empirical formula: C39 H40 N6 O5 

[M+H]+calculated: 673.3133 

[M+H]+measured: 673.3129 
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Example 425.Af-(3-Cyano-5-methoxvphenvO-5-(5-fluoro-2-U(3iS')-3-('morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-

l,2-dimethyl-l//~pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 8 and the compound of Preparation 3' in Step A, and the appropriate amine 

in Step C. The compound obtained is converted into salt form and lyophilised as described 

in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%067.25:66.55; %H=5.51:5.28; %N=9.33:8.55 %C1'=4.73:4.67 

Example 426.5-(5-Fluoro-2-(r(3.y)-3-(morpholin-4-vlmethyD-3,4-dihvdroisoquinolin-

2(l//)-yl]carbonyl)phenyl)-AL(4-hydioxyphenyl)-7V-(2-methoxypyrimidin-5-yl)-l,2-

dimethyl-l//-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 8 and the compound of Preparation 3* in Step A, and the compound of 

Preparation 12" in Step C. 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS): 

Empirical formula: C39H39FNGO5 

[M+H]+calculated: 691.3038 

[M+H]+ measured: 691.3060 

Example 427.7V-(3-Cvano-4-mcthoxyphenvl)-5-(5-fluoro-2-{[(3tSr)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l/i)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyl)-

l,2-dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 8 and the compound of Preparation 3' in Step A, and the appropriate amine 

in Step C. The compound obtained is converted into salt form and lyophilised as described 

in the general process to obtain the title compound. 
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Elemental microanalysis: (%, theoreticahmeasured) 
%C=67.24:66.41; %H=5.51:5.35; %N=9.33:8.97 %C1=4.73:4.81 

Example 428.7V-(5-Cvano-l,2-dimethvl-l//-nvrrol-3-yI)-5-(4-fluoio-2-{[(35')-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lJfiT)-yl]carbonyl}]>henyl)-7V-(4-

5 hydroxyphenyl)-l,2-dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 26 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 18" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

10 Elemental microanalysis: (%>, theoreticahmeasured) 
%C=66.79:66.97; %H=5.74:5.36; %N=11.40:11.45; %C1=4.81:4.53 

High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

Empirical formula: C41 H41 F N6 O4 

[M+H]+calculated: 701.3246 

15 [M+Hf measured: 701.3245 

Example 429.Af-(5-Cvano-l<2-dimethvl-l//-pvrrol-3-vO-5-(4-fluoro-5-methoxy-2-

{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-

/V-(4-hydroxyphenyl)-l,2-dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

20 of Preparation 27 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 18" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticah.measured) 
%C=65.75:65.43; %H=5.78:5.57; %N=10.95:10.81; %C1"=4.62:4.54 
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High-resolution mass spectrometry (ESJ/FIA/HR and MS/MS, ES1-/FIA): 

Empirical formula: C42 H43 F N6 O5 

[M+H]+calculated: 731.3352 

[M+H]+measured: 731.3351 

Example 430.5-(5-Chloro-2-([3-(trifluoromethvr>-3.4-dihvdroisoquinolin-2(l/J)-vll-

carbonyl}phenyl)-Ar-(4-hydroxyphenyl)-l,2-dimethyWV-(l-methyl-l//-pyrrolo[2,3-Z>]-

pyridin-5-yl)-l//-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and racemic 3-(trifluoromethyl)-1,2,3,4-tetrahydroisoquinoline in Step A, 

and the compound of Preparation 11" in Step C. 

High-resolution mass spectrometry (ESI+-/FIA/HR and MS/MS, ESI-/FIA): 

Empirical formula: C38 H31 CI F3 N5 O3 

[M+Hf calculated: 698.2140 

[M+H]+measured: 698.2144 

Example 431.5-(5-Chloro-2-([(3.SV3-(morpholin-4-vlmethyl)-3.4-dihvdroisoquinolm-

2(li?)-yl]carbonyl}phenyl)-iV-(l,3-dimethyl-ljH-pyrazol-4-yl)-jV-(4-hydroxyphenyl)-

l,2-dimethyl-li/-pyrrole-3-cai boxamide hydrochloride 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=64.19:64.37; %H=5.80:5.18; %N=11.52:11.55; %C1=4.86:4.68 

High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

Empirical formula: C39 H41 CI Ng O4 

[M+Hf calculated: 693.2951 

[M+Hf measured: 693.2952 

and 
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Exam|i|e432.5-(5-Chloro-2-{[(35)-3-(morpholin-4-ylniethyl)-3,4-tlihydroisoquinoIin-

2(l//)-yI]curbonyl}pIienyl)-/V-(l,5-dimethy!-l//-pynizol-4-yi)~A'-(4-hydroxyphenyI)-

l,2-dimethyl-lff-pyrrole-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoreticahmeasured) 

5 %C=64.19:64.43; %H=5.80:5.22; %N=11.52:11.60; %C1~=4.86:4.66 

High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/F1A): 

Empirical formula: C39 H41 CI N6 O4 

[M+H]+calculated: 693.2951 

[M+H]+measured: 693.2953 

10 The compounds of Examples 431 and 432 are obtained in accordance with the process of 

Example 1 using the acid of Preparation 1 and the compound of Preparation 3' in Step A, 

and the mixture of Preparation 27" in Step C. At the end of Step D, the isomers are 

separated by preparative HPLC using acetonitrile and water-TFA as eluants. After 

evaporating off the solvent and neutralising with sodium bicarbonate, the products are 

15 subjected to a step of conversion into salt form in the presence of 1M HCl in ether. After 

filtration and lyophilisation in a mixture of acetonitrile/water, the title products are 

obtained. 

Example 433. AL(5-Cvano-l-mcthvl-l//-nvrroI-3-vlVA^-t4-hvdroxvnhenvlV1.2-

dimethyl-5-(2-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-

20 ylJcarbonyl}phenyl)-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 25 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 19" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

25 Elemental microanalysis: (%, theoreticahmeasured) 

%C=68.12:68.29; %H=5.86:5.40; %N=11.92:12.05; %C1=5.03:4.92 
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High-resolution mass spectrometry (ESI/FIA/HR and MS/MS): 

Empirical formula: C40 H40 N6 O4 

[M+H]+calculated: 669.3184 

[M+H]+measured: 669.3184 

Example 434.5-(5-Fluoro-2-(f(3.SV3-fmorpholin-4-vlmcthvlV3.4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-A?-(4-hydroxyphenyl)-l,2-dimethyl-A/-(l-methyl-2,3-

dihydro-l//-pyrrolo[2,3-Z>]pyridin-5-yl)-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process described in Step B of 

Example 49 using Example 385 as starting material. The compound obtained is converted 

into salt form and lyophilised as described in the general process to obtain the title 

compound. 

Elemental microanalysis: (%>, theoreticahmeasured) 
%C=67.15:68.03; %H=5.90:5.50; %N=11.19:10.59 %C1"=4.72:5.55 

Example 435.Ar-(4-Cvanopyridin-2-vD-5-('5-fluoro-4-methoxv-2-([(3iSr)-3-(morphoIin-

4-ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-

l,2-dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 14 and the compound of Preparation 3' in Step A, and the appropriate amine 

in Step C. The compound obtained is converted into salt form and lyophilised as described 

in the general process to obtain the title compound. 

High-resolution mass spectrometry (ESI+-/FIA/HR, ESI-/FIA): 

Empirical formula: C41 H39 F N6 O5 

[M+H]+calculated: 715.3039 

[M+H]+measured: 715.3040 
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Exam])lej436.5-(5-ChIoro-2-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(li/)-yI]carbonyl}phenyl)-./V-(5-cyanothiophen-2-yl)-7V-(4-hydroxyphenyl)-l,2-

dimethyI-l//-pyrroIc-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

5 of Preparation 1 and the compound of Preparation 3' in Step A, and the appropriate amine 

in Step C. The compound obtained is converted into salt form and lyophilised as described 

in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=63.07:63.09; %H=5.02:4.78; %N=9.43:9.35; %S=4.32:4.09; %C1=4.77:4.59 

10 High-resolution mass spectrometry (ESI/FIA/HR and MS/MS, ESI+-/FIA): 

Empirical formula: C39 H36 CI N5 O4 S 

[M+H]+calculated: 706.2249: 

[M+H]+ measured: 706.2250 

Exam2ie437.7V-(3-Cyano-4-fluorophenyl)-5-(5-fluoro-2-{[(3S)-3-(inorpholin-4-

15 ylmethyl)-3,4-dihydroisoquinolin-2(l/7)-yljcarbonyl}phenyl)-/V-(4-hydroxyphenyl)-

l,2-dimcthyI-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 8 and the compound of Preparation 3' in Step A, and the appropriate amine 

in Step C. The compound obtained is converted into salt form and lyophilised as described 

20 in the general process to obtain the title compound. 

High-resolution mass spectrometry (ES+): 

Empirical formula: C41H37F2N5O4 

[M+H]+calculated: 702.2894 

[M+H]+ measured: 702.2886 
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ExamEle438.5-(5-CIiIoro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

2(l//)-yl]carbonyl}phenyI)-A/-(4-hydroxyphenyl)-l,2-dimethy[-7V-(pyrazin-2-yl)-l//-

pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the appropriate amine 

in Step C. The compound obtained is converted into salt form and lyophilised as described 

in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=63.95:63.96; %H=5.37:5.17; %N=11.78:11.61; %C1"=4.97:4.57 

High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C38 H37 CI N6 04 

[M+Hf calculated: 677.2638 

[M+Hf measured: 677.2639 

Example 439.5-(5-Fluoro-4-metlioxv-2-([(35r)-3-(morpholin-4-vlinethyl)-3,4-

dihydroisoquinolin-2(l//)-ylJcarbonyl}phenyl)-A'-(4-hydroxyphenyl)-Ar-(2-

methoxypyrimidin-5-yl)-l,2-diinethyl-l//~pyrroIe-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 14 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 12" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS, ESI-/FIA): 

Empirical formula: C40 H41 F N6 Og 

[M+Hf calculated: 721.3144 

[M+Hf measured: 721.3144 
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Examj2lc440;7V-(5-Cyano-l,2-dimethyl-l/f-pyrrol-3-yl)-5-(5-fluoro-4-methoxy-2-

{[(3<S)~3-(morpholin-4-ylmcthyl)-3,4-dihydroisoqiiinolin-2(li/)-yl]carbonyl}phenyl)-

Af-(4-hydroxyphenyl)-l,2-dirnethyl-l//-pyiTole-3-carboxainide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

5 of Preparation 14 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 18" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 

%C=65.75:65.98; %H=5.78:5.50; %N=10.95:10.87; %C1=4.62:4.42 

10 High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C42 H43 F N6 05 

[M+H]+calculated: 731.3352 

[M+H]+measured: 731.3353 

ExamgleJ41.5-(5-Chloro-2-{[(3iS)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-

15 2(l//)-yl]carbonyl}phenyl)-Ar-(5-cyano-l,2-dimethyl-l//-pyrrol-3-yl)-l,2-dimethyl-/V-

phenyl-l//-pyrroIe-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 29" in Step C, it being understood that Step D is not carried out. The 

20 compound obtained is converted into salt form and lyophilised as described in the general 

process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 

%C=66.75:66.44; %H=5.74:5.59; %N=11.39:11.45; %C1'=4.81:4.43 

High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

25 Empirical formula: C41 H41 CI N6 03 

[M+H]+calculated: 701.3001 

[M+H]+ measured: 701.2998 



-206-

Examnle 442.5-(5-Chloro-2-U(35r)-3-(mornholin-4-vlmethvr)-3<4-dihvdroisoqninolin-

2(l//)-yl]carbonyI}phenyl)-A/-(5-cyanothiophen-3-yl)-/V-(4-hydroxyphenyl)-l,2-

diinethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 42" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=63.07:63.14; %H=5.02:4.87; %N=9.43:9.41; %S=4.32:4.24; %C1=4.77:4.57 

High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C39 H36 CI N5 O4 S 
[M+H]+calculated: 706.2249 

[M+H]+measured: 706.2252 

Example 443.5-(5-Fluoro-4-hvdroxv-2-(f(35^-3-(inorpholin-4-vlmethvl)-3,4-

dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-l,2-dimethyWV-(l-methyl-l//-

pyrrolo[2,3-^]pyridin-5-yl)-A'-phenyI-l//-pyrrole-3-carboxamide 

Step A: 5-(5~Fluoro-4-methoxy-2-{[(3S)-3-(morpholin-4-ylmethy/)-3,4-dihydroiso-

quinolin-2(JH)-ylJcarbonyl}phenyl)-l,2-dimethyl-N-(J-methyl-lH-pyrrolo[2,3-bJpyridin-

5-yl)-N-phenyl-lH-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 (Steps A to C) 

using the acid of Preparation 28 and the compound from Preparation 31 in Step A, and the 

compound of Preparation 30" in Step C. 
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Stey B: 5-(5-Fluoro-4-hydroxy-2-{[(3iS')-3-(inorpho]in-4-yImethyl)-3,4-dihydroiso-

quinolin-2(l//)-yl]carbonyl}phenyl)-l,2-dimethyWV-(l-methyl-l//-pyrrolo[2,3-

Z>]pyridin-5-yl)-7V-phenyl-l//-pyrrole-3-carboxamide 

To a solution of the compound of Step A (1 g; 1.37 mmol) in anhydrous dichloromethane 

5 (10 mL) there is added, dropwise at 0°C, a 1M solution of boron tribromide in 

dichloromethane (1.8 mL; 1.8 mmol). After stirring for 15 hours at ambient temperature, 

the reaction mixture is poured dropwise into a solution of ethanol (15 mL) at -10°C. After 

stirring for one hour, saturated aqueous sodium bicarbonate solution is added, and the 

reaction mixture is extracted with dichloromethane. After drying over MgS04, the residue 

10 is purified on a silica gel column using a mixture of dichloromethane and methanol as 

eluant to yield the expected product. 

High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C42 H41 F N6 04 

[M+H]+ calculated: 713.3246 

15 [M+Hf measured: 713.3244 

Example 444.5-(5-Chloro-2-(f(35V3-(momholin-4-vlmethvD-3,4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}pheny!)-/V-(4-hydroxyphenyI)-/V-(5-methoxypyrazin-2-yl)-l,2-

dimethyl-l//-pyrroIe-3-cavboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

20 of Preparation 1 and the compound of Preparation 3' in Step A, and the appropriate amine 

in Step C. The compound obtained is converted into salt form and lyophilised as described 

in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 

%062.99:62.72; %H=5.42:5.24; %N=11.30:11.19; %C1=4.77:4.67 

25 High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C39 H39 CI N6 O5 

[M+Hf calculated: 707.2743 

[M+Hf measured: 707.2747 
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Example 445.5-(5-ChIoro-2-(f(3>y)-3-( morpholin-4-vlmethvlV3,4-dihydroisoquinolin-

2(l#)-yI]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyWV~[l-

(trideuteriomethyI)-2,3-dihydro-l//-pyrroIo [2,3-6] pyridin-5-ylJ-lif-pyrrole-3-

carboxamide hydrochloride 

Step A: 5-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoUn-2(lH)-

yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-l,2-dimethyl-N-[l-(trideuterioniethyl)-lH-

pyrrolo[2,3-b]pyridin-5-yl]-lH-pyrrole-3-carboxantide 

The intermediate is obtained in accordance with the process of Example 1 using the acid of 

Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 31" in Step C. 

Step B: 5-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(lH)-

yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-l,2-dimethyl-N-[l-(trideuteriomethyl)-2,3-

dihydro-lH-pyrrolo[2,3-b]pyridin-5-yl/-lH-pyrrole-3-carboxamide hydrochloride 

The procedure is in accordance with the protocol described in Step B of Example 49, it 

being understood that the product is then subjected to a step of conversion into salt form in 

the presence of 1M HCl in ether. After filtration and lyophilisation in a mixture of 

acetonitrile/water, the title product is obtained. 

Elemental microanalysis: (%>, theoreticahmeasured) 

%C=65.45:65.33; %H=5.78:5.59; %N=10.90:10.82; %C1"=4.60:4.28 

High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C42 H40 CI D3 N6 04 

[M+Hf calculated: 734.3295 

[M+Hf measured: 734.3300 
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Examj>le_446i5-(5-ChIoro-2-{[(3S)-3-(morpholm-4-ylmethyl)-3,4-dihydroisoquinoIin-

2(l//)-yl]carbonyl}phenyl)-Ar-(5-fluoropyrazin-2-yl)-A?-(4-hydroxyphenyl)-l,2-

dimethyl-l//-pyrroIe-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

5 of Preparation 1 and the compound of Preparation 3' in Step A, and the appropriate amine 

in Step C. The compound obtained is converted into salt form and lyophilised as described 

in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=62.28:62.16; %H=5.10:4.97; %N=11.04:11.35; %C1=4.85:4.48 

10 High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C38 H36C1FN604 

[M+H]+calculated: 695.2543 

[M+H]+ measured: 695.2545 

Example 447.5-f4-Fluoro-2-(l(35V3-(mornhoIin-4-vlmethvD-3«4-dihydroisoquinolm-

15 2(lJ/)-yl]carbonyl}phenyl)-JV-(4-hydroxyphenyl)-l,2-dimethyWV-(l-methyl-l/?-

pyrazol-4-yl)-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 26 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 1" in Step C. The compound obtained is converted into salt form and 

20 lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=65.28:65.27; %H=5.77:5.51; %N=12.02:1.90; %Cl=5.07:4.74 

High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C38 H39FN6O4 

25 [M+H]+calculated: 663.3090 

[M+H]+ measured: 663.3084 
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Example 448.5-(5-Chloro-2-(K35r)-3-(morphoIin-4-vlmethyl)-3,4-dihydroisoqumolin-

2(l/^-yl]carbonyl}phenyl)r/V-[5-cyano-l-(trideuteriomethyl)-l/f-pyrrol-3-yl]-/V-(4-

hydroxyphenyl)-l,2-dimethyl-lif~pyrrole-3-carboxainide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 32" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=64.69:64.23; %H=5.45:5.47; %N=11.32:11.16; %C1"=4.77:4.56 

Higli-resolution mass spectrometry (ESI+/HR, ES1-/LR): 

Empirical formula: C40 H36 CI D3 N6 04 

[M+H]+ calculated: 706.2982 

[M+H]+ measured: 706.2985 

Example 449.5-(5-C'hloro-2-(f(3.Sr)-3-(morpholin-4-vlmethyl)-3,4-dihydroisoquiiiolin-

2(l//)-ylJcarbonyl}phenyl)-A/-[5-cyano-2-methyl-l-(trideuteriomethyl)-l//-pyrrol-3-

yl]-A7-(4-hydroxyphenyl)-l,2-dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 33" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=65.07:64.55; %H=5.62:5.51; %N=11.11:10.98; %C1"=4.68:4.58 

Higli-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C4, H38 CI D3 N6 04 

[M+H]+calculated: 720.3139 

[M+H]+ measured: 720.3143 
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Examn!e_450.5-(5-Chloro-2-{[(3S)~3-(morpholin-4-y]methyl)-3,4-clihydroisoquinolm-

2(ljyr)-yl]carbonyI}phenyl)-A'-(3-cyano-l-methyMflr-pyrazol-5-yl)-Ar-(4-

hydroxyphenyl)-l,2-dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

5 of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 34" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%063.24:62.62; %H=5.31:5.09; %N=13.24:13.04; %C1"=4.79:4.37 

10 High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C39 H38 CI N7 04 

[M+H]+ calculated: 704.2747 

[M+H]+ measured: 704.2747 

Example 451.5-(5-Fluoro-2-UG>SV3-(morpholin-4-vlmethvD-3.4-dihvdroisoquinolin-

15 2(l//)-yI]carbonyl}phenyl)-/V-(4-hydroxyphenyl)-l,2-dimethyWV-(l-methyl-l//-

pyrazolo[3,4-Z>]pyridin-5-yl)-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 8 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 17" in Step C. The compound obtained is converted into salt form and 

20 lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=65.64:66.28; %H=5.51:5.45; %N=13.07:12.17 %C1"=4.73:5.51 

Example 452.Ar-Q.3-Dimethvl-li/-pvrazol-4-vD-5-(5-fluoro-2-(K3.S,)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-/V-(4-hydroxyplienyI)-

25 l,2-dimethyl-li/-pyrrole-3-carboxamide hydrochloride 



Elemental microanalysis: (%, theoreticahmeasured) 

%065.68:64.77; %H=5.94:5.55; %N=11.78:10.69 %C1~=4.97:6.48 

and 

Example 453.AL(l<5-Dimethvl-l//-pvrazol-4-vr)-5-(5-fluoro-2-(IY35r)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(li/)-yl]carbonyl}phenyl)-7V-(4-hydroxyphenyI)-

l,2-dimethyl-l//-pyrroIe-3-carboxamide hydrochloride 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=65.68:65.43; %H=5.94:5.62; %N=11.78:10.95 %C1"=4.97:5.60 

The compounds of Examples 452 and 453 are obtained in accordance with the process of 

Example 1 using the acid of Preparation 8 and the compound of Preparation 3' in Step A, 

and the mixture of Preparation 27" in Step C. At the end of Step D, the isomers are 

separated by preparative HPLC using acetonitrile and water-TFA as eluants. After 

evaporating off the solvent and neutralising with sodium bicarbonate, the products are 

subjected to a step of conversion into salt form in the presence of 1M HCl in ether. After 

filtration and lyophilisation in a mixture of acetonitrile/water, the title products are 

obtained. 

Example 454.5-(5-ChIoro-2-(f3-(trifluoromethvl)-3,4-dihydroisoquiuolin-2(l#)-

yl]carbonyl}phenyl)~Ar~(5-cyano-l,2-dimethyl-l//-pyrrol-3-yl)-7V-(4-hydroxyphenyl)-

l,2-dimcthyl-l//-pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 using the acid 

from Preparation 1 and racemic 3-(trifluoromethyl)-i,2,3,4-tetrahydroisoquinoline in 

Step A, and the compound of Preparation 18" in Step C. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=64.77:64.81; %H=4.55:4.52; %N=10.21:10.33 
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High-resolution mass spectrometry (ESI+/HR): 

Empirical formula: C37 H31 CI F3 NS 03 

[M+H]+calculated: 686.2140 

[M+H]+ measured: 686.2145 

5 Example 455.5-(5-Chloro-2-(f(3/n-3-methvl-3.4-dihvdroisoquinolin-2(l/f>-vl]-

carbonyl}phenyl)-7V-{5-cyaiio-2-methyI-l-[2-(morpholin-4-yl)ethyl]-ljfir-pyrrol-3-yl}-

iV-(4-hydroxyphcnyl)-l,2-dimethyl-lZf~pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 1' in Step A, and the compound of 

10 Preparation 35" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=65.71:66.07; %H=5.78:5.82; %N=10.95:10.66; %C1"=4.62:4.45 

High-resolution mass spectrometry (ESI+/HR, ESJ-/LR): 

15 Empirical formula: C49 H43C1N604 

[M+H]+calculated: 731.3107 

[M+H]+ measured: 731.3109 

Example 456.5-(5-Chloro-2-{T(3/?)-3-methyI-3,4-dihvdroisouuinolin-2(l//)-vll-

carbonyl}phenyl)-Ar-(4-hydroxyphenyI)-l,2-dimethyWV-{2-[2-(morpholin-4-yl)-

20 ethoxy]pyrimidin-5-yl}-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 1' in Step A, and the compound of 

Preparation 36" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

25 Elemental microanalysis: (%, theoreticahmeasured) 

%C=63.41:63.51; %H=5.59:5.26; %N=11.09:11.10; %C1'=4.68:4.46 
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High-resolution mass spectrometry (ESI+/HR, ES1-/LR): 

Empirical formula: C401-I41 CI N6 05 

[M+H]+calculated: 721.2900 

[M+H]+ measured: 721.2907 

Examjjle4k57.5~(5-Chloro-2-{[(35)-3-(morpholin-4-ylmethyl)-3,4-diliydroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-7V-(6-cyano-5-methoxypyridin-2-yl)-7V-(4-hydroxyphenyl)-

l,2-diinethyl-l//-pyrroIe-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the appropriate amine 

in Step C. The compound obtained is converted into salt form and lyophilised as described 

in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=64.15:63.95; %H=5.25:4.79; %N=10.95:10.97; %C1"=4.62:4.22 

High-resolution mass spectrometry (ESI+/HR): 

Empirical formula: C41 H39 CI N6 05 

[M+H]+calculated: 731.2743 

[M+H]+ measured: 731.2746 

Example 458.5-(5-Chloro-2-(f(3iSr)-3-(morpholin-4-ylmethvr)-3,4-dihvdroisoquinolin-

2(l//)-yl]carbonyl}phenyl)-7V-(5-cyano-l,4-dimethyl-li/-pyrrol-3-yl)-7V-(4-

hydroxyphenyl)-l,2-dimethyl-l//-pyrroIe-3-caiboxamide hydrochloride 
The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 37" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 

%C=65.34:65.68; %H=5.62:5.31; %N=11.15:11.15; %C1"=4.70:4.33 
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High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C4, H4, CI N6 04 

[M+H]+calculated: 717.2951 

[M+H]+ measured: 717.2954 

5 Example 459.5-(5-Chloro-2-([(3iy>-3-(morpholin-4-vlmethvr>-3.4-dihvdroisoquinoliii-

2(l//)-yl]carbonyl}phenyl)-A/-(5-cyano-l-ethyl-2-methyl-li/-pyrrol-3-yl)-7V-(4-

hydroxyphenyI)-l,2-dimethyl-l/T-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

10 Preparation 38" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%>, theoreticahmeasured) 

%C=65.71;65.29; %H=5.78:5.51; %N=10.95:10.95; %C1'=4.62:4.39 

High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

15 Empirical formula: C42 H43 CI N6 04 

[M+H]+calculated: 731.3107 

[M+H]+ measured: 731.3109 

Example 460.5-(5-Chloro-2-{((3ifl-3-13-(morpholin-4-yr>propyl1-3.4-

dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-iV-(4-hydroxyphenyl)-l,2-dimethyl-A/-

20 [l-(tetrahydrofuran-3-yl)-l//-pyrazol-4-yl]-li/-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 6' in Step A, and the compound of 

Preparation 22" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

25 Elemental microanalysis: (%>, theoreticahmeasured) 

%C=64.58:64.24; %H=6.05:5.88; %N=10.51:10.53; %C1"=4.43:4.39 
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Higli-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C43 H47 CI N6 05 

[M+H]+calculated: 763.3369 

[M+H]+ measured: 763.3371 

Example 461.5-(5-ChIoro-2-{[(3j?)-3-[3-(morphoIin-4-vDpropvll-3,4-dihvdroiso-

quinolin-2(l//)-yl]carbonyl}phenyl)-7V-(5-cyano-l,2-dimethyl-l//-pyrrol-3-yl)-l,2-

dimethyI-A'-phenyl-l//-pyrroIe-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 6' in Step A, and the compound of 

Preparation 29" in Step C, it being understood that Step D is not carried out. The 

compound obtained is converted into salt form and lyophilised as described in the general 

process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=67.44:66.68; %H=6.05:5.80; %N=10.97:10.95; %C1"=4.63:4.57 

High-resolution mass spectrometry (ESI+/HR): 

Empirical formula: C43 H45 CI N6 O3 

[M+H]+calculated: 729.3314 

[M+H]+ measured: 729.3316 

Example 462.5-(5-Chloro~2-([(3>S')-3-(morpholin-4-vlmcthyI)-3,4-dihydroisoquinolm-

2(l//)-yl]carbonyl}phenyl)-A/-(4-hydroxyphenyl)-l,2-dimethyl-7V-(5-methyl-l,2-

oxazol-3-yl)-l#~pyrrole-3-carboxamide 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the appropriate amine 

in Step C. 

Elemental microanalysis: (%, theoreticahmeasured) 

%G=67.10:66,64; %H=5.63:5.40; %N=10.30:10.24 
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High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C38 H38 CI N5 O5 

[M+H]+calculated: 680.2634 

[M+H]+ measured: 680.2637 

5 Example 463.Ar-(2-Ethoxvpvrimidin-5-vI)-5-(5-fluoro-2-(f(3tSr)-3-(morpholin-4-

ylmethyl)-3,4-dihydroisoquinolin-2(l//)-yl]carbonyI}phenyl)-/V-(4-hydroxyphetiyl)-

l,2-dimethyl-ll/-pyrrole-3-carboxainide 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 8 and the compound of Preparation 3' in Step A, and the compound of 

10 Preparation 39" in Step C. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=68.17:67.52; %H=5.86:5.60; %N=11.92:11.43 

Example 464.5-(5-Chloro-2-(ff31Sr)-3-(morpholin-4-vhnetlivl)-3,4-dihydroisociuinolin-

2(l//)-yl]carbonyl}phenyl)-7V-(5-hydroxypyridin-2-yl)-l,2-dimethyl-7V-(l-methyl-l/f-

15 pyrrolo[2,3-/»]pyridin-5-yl)-l/T-pyrrole-3-carboxamide dihydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 40" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

20 High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C4I H40 CI N7 04 

[M+H]+calculated: 730.2903 

[M+I4]+ measured: 730.2907 
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Examj)lc_465.5-(4-Chloro-2-{[(35)-3-(morpholin-4-y]methyl)-3,4-dihydroisoquiiiolin-

2(l//)-yl]carbonyl}phenyl)-Af-(5-cyano-l,2-diniethyl-l//-pyriol-3-yl)-/V-(4-

hydroxyphcnyl)-l,2-dimethyl-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 29 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 18" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%>, theoreticahmeasured) 
%C=65.34:64.81; %H=5.62:5.27; %N=11.15:10.95 %C1~=4.70:5.09 

High-resolution mass spectrometry (ESI+): 

Empirical formula: C41 H4[ CI N6 04 

[M+H]+calculated: 717.2951 

[M+H]+measured: 717.2952 

Example 466.5-(4-Chloro-2-([(3,S,)-3-(morpholin-4-vlinethyl)-3,4-dihydroisoquinoIin-

2(l//)-yl]carbonyI}phenyl)-/V-(4-hydroxyphenyl)-l,2-dimethyWV-(l-methyl-l//-

pyrazol-4-yI)-l//-pyrrole-3-carboxamide hydrochloride 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 29 and the compound of Preparation 3' in Step A, and the compound of 

Preparation 1" in Step C. The compound obtained is converted into salt form and 

lyophilised as described in the general process to obtain the title compound. 

Elemental microanalysis: (%, theoreticahmeasured) 

%C=66.77:62.82; %H=5.63:5.29; %N=11.74:11.75; %C1 =5.01:5.23 

High-resolution mass spectrometry (ESI+/HR, ESI-/LR): 

Empirical formula: C3g H39 CI N6 04 

[M+H]+ calculated: 679.2794 

[M+H]+ measured: 679.2796 
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Ex^mj2lc_467.5-(5-Chlovo-2-{[3,4-dihydroisoquinolin-2(l//)-yl]carbonyl}phenyl)-7V-

(4-liydroxyphenyl)-l,2-dimethyI-A^-phenyMf/-pyrrole-3-carboxamidc 

The title compound is obtained in accordance with the process of Example 1 using the acid 

of Preparation 1 and 1,2,3,4-tetrahydroisoquinoline in Step A, and the compound of 

Preparation 2" in Step C. 

Elemental microanalysis: (%, theoreticahmeasured) 
%C=72.97:72.93; %H=5.25:5.08; %N=7.29:7.34 

High-resolution mass spectrometry (ESI/FIA/HR and MS/MS): 

Empirical formula: C35 H30 CI N3 O3 

[M+H]+calculated: 576.2048 

[M+H]+ measured: 576.2067 
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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 

accession number: P10415), at a final concentration of 2.50xl0~8 M, is mixed with a 

fluorescent peptide (Fluorescein-REIGAQLRRMADDLNAQY), at a final concentration of 

1.00xl0"sM in a buffer solution (Hepes 10 mM, NaCl 150 mM, Tween20 0.05%, pH 7.4), 

in the presence or 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 tumour 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 1 below. 

The results show that the compounds of the invention are cytotoxic. 
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Table 1: ICsn of Bcl-2 inhibition (fluorescence polarisation test) 

and of cytotoxicity for RS4;11 cells 

ICj„ (nM) Bci-2 FP IC50 (nM) MTTRS4;I1 IC50 (nM) Bcl-21'P ]C5U (nM) MTT RS4;11 

Example 1 5.0 33.6 Example 29 6.6 47.5 

Example 2 ND 1660 Example 30 4.7 771 

Example 3 24.6 94.9 Example 31 7.2 89.3 

Example 4 ND 231 Example 32 13.3 240 

Example 5 21.2 44.8 Example 33 10.9 57.8 

Example 6 25.2 69 Example 34 8.2 47 

Example 7 25.6 90.6 Example 35 50.0 560 

Example 8 ND 255 Example 36 71.4 >600 

Example 9 22.4 87.5 Example 37 60.4 >600 

Example 10 16.2 205 Example 38 7.5 134 

Example 11 14.2 202 Example 39 7.2 19.7 

Example 12 5.5 39.6 Example 40 64.4 431 

Example 13 4.4 19.8 Example 41 10.0 22.6 

Example 14 3.7 8.23 Example 42 5.2 4.36 

Example 15 11.1 69.4 Example 43 5.1 28.9 

Example 16 12.6 22.7 Example 44 3.0 5.41 

Example 17 8.0 75.2 Example 45 38.9 403 

Example 18 3.9 27.6 Example 46 76.6 >600 

Example 19 6.0 65.5 Example 47 5.9 44.5 

Example 20 4.9 164 Example 48 4.4 14.9 

Example 21 4.7 79.9 Example 49 4.0 14.1 

Example 22 6.6 45.7 Example 50 5.9 33.1 

Example 23 3.6 25.4 Example 51 26.7 354 

Example 24 6.2 79.1 Example 52 28.9 433 

Example 25 4.0 33.3 Example 53 43.5 293 

Example 26 4.1 541 Example 54 18.0 30.5 

Example 27 5.2 93.4 Example 55 209.6 >600 

Example 28 7.5 95.3 Example 56 75.0 >600 
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ICso(nM) Bcl-2 FP IC30(nM)MTT RS4;I1 IC50 (11M) Bcl-2 FP ICW (nM) M'lT RS4;11 

Example 57 80.0 >600 Example 102 2 6.51 

Example 58 133.3 >600 Example 108 3.9 15.4 

Example 59 134.0 >600 Example 109 91.5 930 

Example 60 ND 18.3 Example 110 8.5 39.5 

Example 61 4.5 37.8 Example 115 3.6 18.3 

Example 62 14.3 127 Example 116 3.4 47.8 

Example 63 5.1 11.2 Example 122 3.4 82.4 

Example 65 21.9 113 Example 126 4.2 49.2 

Example 66 16.9 241 Example 127 5.3 111 

Example 67 12.5 98.6 Example 129 18.1 275 

Example 68 2.1 20.7 Example 207 4.6 32.2 

Example 69 5.3 3.68 Example 209 7.4 25.4 

Example 70 8.5 63.5 Example 210 8.8 47.2 

Example 71 6.1 12.9 Example 214 6.3 236 

Example 72 7.7 43.6 Example 230 5.1 18.3 

Example 73 8 42.6 Example 358 14.8 165 

Example 74 4 45.4 Example 384 9.7 216 

Example 75 52.9 367 Example 385 5.7 28.7 

Example 81 ND 249 Example 386 2.6 9.23 

Example 82 19.5 427 Example 387 20.6 243 

Example 88 15.9 69.6 Example 388 3.6 16.5 

Example 92 8.4 37.8 Example 389 14.7 208 

Example 93 19.7 368 Example 390 21.2 173 

Example 94 8.6 104 Example 391 30.3 255 

Example 95 7 174 Example 392 3.8 11.4 

Example 96 13.5 161 Example 393 2.1 1.95 

Example 97 19 98 Example 394 2.5 2.76 

Example 98 7.6 68.3 Example 395 3.5 7.57 

Example 99 6.4 108 Example 396 15.7 116 

Example 100 22.9 193 Example 397 4.5 37.1 

Example 101 21.1 743 Example 398 3.9 13.4 
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ICso (nM) Bcl-2 FP lC5o(nM) MTT RS4;11 IC5(1 (nM) Bcl-2 FP ICso (nM) MTT RS4;11 

Example 399 9.9 155 Example 432 3.4 76.6 

Example 400 49 469 Example 433 2.6 48.2 

Example 401 8 24.3 Example 434 3.5 45.7 

Example 402 26.1 241 Example 435 14.9 441 

Example 403 24.2 289 Example 436 49.1 338 

Example 404 24.4 85.5 Example 437 4.4 70.5 

Example 406 4.2 10.6 Example 438 11.3 379 

Example 407 20.6 150 Example 439 6.1 329 

Example 408 5.4 4.46 Example 440 2.6 13.6 

Example 409 12.2 41.9 Example 441 3.5 132 

Example 410 9.9 61.6 Example 442 3 42.8 

Example 411 5.5 32.8 Example 443 ND 57.9 

Example 412 3.1 0.398 Example 444 5.5 181 

Example 413 3.1 9.43 Example 445 2 19 

Example 415 3.8 29.9 Example 446 7.8 249 

Example 416 2.9 42.5 Example 447 20 >600 

Example 417 3 11 Example 448 2.4 12.1 

Example 418 10.1 159 Example 449 1.7 11.9 

Example 419 2.8 15.8 Example 450 2.7 53.2 

Example 420 6.1 51.8 Example 451 2.9 102 

Example 421 2.5 3.73 Example 452 8.3 112 

Example 422 9.2 101 Example 453 6.9 99.9 

Example 423 11.7 344 Example 454 6.5 158 

Example 424 13.6 102 Example 455 1.9 11.8 

Example 425 4.2 62 Example 456 2.7 80.6 

Example 426 5.2 139 Example 457 ND 80.4 

Example 427 2.2 23.3 Example 458 10.5 197 

Example 428 3.5 59.2 Example 459 2.5 5.93 

Example 429 3.1 109 Example 460 2.8 22.9 

Example 430 19.9 328 Example 461 3.1 18.6 

Example 431 3 89 Example 462 13.3 368 
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ICso (nM) Bcl-2 FP ICi0 (nM) MTT RS4;11 IC5U (nM) Bcl-2 FP ICso (nM) MTT RS4;I I 

Example 463 ND 40.8 Example 466 ND 493 

Example 464 36.6 723 Example 467 19.2 188 

Example 465 ND 50.6 

ND: not determined 

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 of RS4;11 leukaemia cells. 

5 lxl07 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. 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 

10 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 

treated mice divided by the activity for the control mice. 

The results obtained show that the compounds of the invention are capable of inducing 

apoptosis in RS4;11 tumour cells in vivo. 

15 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. 

lxlO7 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 

20 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 
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the fomi 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. 

Table 2: Caspase activation factors (cleaved caspase 3 MSP test in the tumours of 

treated mice versus control mice) in vivo, after treatment by the oral route (exact 

doses in brackets') 

Compound tested Time period after which 
the tumour is removed (T) 

Activation factor 
± SEM (versus control) 

Example 25 2 hours 45.7 ± 2.0 (25 mg/kg) 

Example 28 2 hours 72.3 ±5.4 (12.5 mg/kg) 

Example 47 2 hours 12.3 ±2.4 (25 mg/kg) 

Example 61 2 hours 76.0 ±5.2 (12.5 mg/kg) 

Example 67 2 hours 29.8 ±4.0 (25 mg/kg) 

Example 71 2 hours 46.8 ± 16.1 (25 mg/kg) 

Example 74 2 hours 24.5 ± 7.4 (12.5 mg/kg) 

Example 108 2 hours 22.6 ±2.4 (12.5 mg/kg) 

Example 230 2 hours 42.2 ± 9.3 (25 mg/kg) 

Example 386 2 hours 52.0 ± 8.6 (12.5 mg/kg) 

Example 388 2 hours 85.7 ±3.7 (25 mg/kg) 

Example 421 2 hours 38.7 ± 10.7 (12.5 mg/kg) 

Example 449 2 hours 50.5 ± 3.4 (12.5 mg/kg) 

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. 
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lxlO7 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 mm , 

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). 

5 The tumour mass is measured twice weekly from the start of treatment. 

The results obtained accordingly show that the compounds of the invention are capable of 

inducing significant tumour regression, which can be total, during the treatment period. 

EXAMPLE F: Pharmaceutical composition: Tablets 

1000 tablets containing a dose of 5 mg of a compound selected from Examples 1 to 467 5 g 

10 Wheat starch 20 g 

Maize starch 20 g 

Lactose 30 g 

Magnesium stearate 2g 

Silica 1 g 

15 Hydroxypropylcellulose 2g 



- 225 - 

 

 

WWHHAATT  WWEE  CCLLAAIIMM  IISS::  

 

1.Compound of formula (I): 

(I)

 

wherein: 

 

♦ A1 and A2, each independently of the other, represent a hydrogen or halogen atom, 5 

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

group or a cycloalkyl group, 

♦ T represents a hydrogen atom, a linear or branched (C1-C6)alkyl group optionally 

substituted by from one to three halogen atoms, a group (C1-C4)alkyl-NR1R2, or a 

group (C1-C4)alkyl-OR6, 10 

♦ R1 and R2, each independently of the other, 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 15 

group, a (C3-C10)cycloalkyl-(C1-C6)alkyl group wherein the alkyl moiety is linear 

or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it being 
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understood that one or more of the carbon atoms of the preceding groups, or of 

their possible substituents, may be deuterated, 

♦ R4 represents an aryl group, a heteroaryl group, a cycloalkyl group or a linear or 

branched (C1-C6)alkyl group, it being understood that one or more of the carbon 

atoms of the preceding groups, or of their possible substituents, may be deuterated, 5 

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

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

♦ R6 represents a hydrogen atom or a linear or branched (C1-C6)alkyl group, 

♦ Ra, Rb, Rc and Rd, each independently of the others, represent R7, a halogen atom, a 

linear or branched (C1-C6)alkoxy group, a hydroxy group, a linear or branched 10 

(C1-C6)polyhaloalkyl group, a trifluoromethoxy group, -NR7R7', nitro, R7-CO-

(C0-C6)alkyl-, R7-CO-NH-(C0-C6)alkyl-, NR7R7'-CO-(C0-C6)alkyl-, NR7R7'-CO-

(C0-C6)alkyl-O-, R7-SO2-NH-(C0-C6)alkyl-, R7-NH-CO-NH-(C0-C6)alkyl-, R7-O-

CO-NH-(C0-C6)alkyl-, a heterocycloalkyl group, or the substituents of one of the 

pairs (Ra,Rb), (Rb,Rc) or (Rc,Rd) form together with the carbon atoms carrying them 15 

a ring composed of from 5 to 7 ring members, which may contain from one to 2 

hetero atoms selected from oxygen and sulphur, it also being understood that one or 

more carbon atoms of the ring defined hereinbefore may be deuterated or 

substituted by from one to 3 groups selected from halogen and linear or branched 

(C1-C6)alkyl, 20 

♦ R7 and R7', each independently of the other, represent a hydrogen, a linear or 

branched (C1-C6)alkyl, a linear or branched (C2-C6)alkenyl, a linear or branched 

(C2-C6)alkynyl, an aryl or a heteroaryl, or R7 and R7', together with the nitrogen 

atom carrying them, form a heterocycle composed of from 5 to 7 ring members, 

 

it 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 bi-cyclic, non-aromatic, carbocyclic group 30 

containing from 3 to 10 ring members, 
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- "heterocycloalkyl" means any mono- or bi-cyclic, non-aromatic, condensed or spiro 

group composed of from 3 to 10 ring members and containing from 1 to 3 hetero 

atoms selected from oxygen, sulphur, SO, SO2 and nitrogen,  

 

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

and the groups alkyl, alkenyl, alkynyl and alkoxy to be substituted by from 1 to 3 groups 5 

selected from: linear or branched (C1-C6)alkyl optionally substituted by a group selected 

from methoxy, hydroxy or morpholine; (C3-C6)spiro; linear or branched (C1-C6)alkoxy 

optionally substituted by a morpholine; (C1-C6)alkyl-S-; hydroxy; oxo (or N-oxide where 

appropriate); nitro; cyano; -COOR'; -OCOR'; NR'R''; linear or branched (C1-

C6)polyhaloalkyl; trifluoromethoxy; (C1-C6)alkylsulphonyl; halogen; aryl optionally 10 

substituted by one or more halogen atoms; heteroaryl; aryloxy; arylthio; cycloalkyl; 

heterocycloalkyl optionally substituted by one or more halogen atoms or alkyl groups, it 

being understood that R' and R'', each independently of the other, represent a hydrogen 

atom or linear or branched (C1-C6)alkyl group optionally substituted by a methoxy, 

 

its enantiomers and diastereoisomers, and addition salts thereof with a pharmaceutically 15 

acceptable acid or base. 

 

2.Compound of formula (I) according to claim 1, wherein A1 represents a hydrogen atom 

or a methyl group. 

 

3.Compound of formula (I) according to claim 1 or claim 2, wherein A2 represents a linear 

or branched (C1-C6)alkyl group optionally substituted by a group selected from halogen, 20 

hydroxy, linear or branched (C1-C6)alkoxy, NR'R'' and morpholine.  

 

4.Compound of formula (I) according to claim 1 or claim 2, wherein A2 represents a linear 

or branched (C1-C6)polyhaloalkyl group or a cyclopropyl group. 

 

5.Compound of formula (I) according to one of claims 1 to 3, wherein A1 and A2 both 

represent a methyl group. 25 
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6.Compound of formula (I) according to one of claims 1 to 5, wherein T represents a 

methyl, aminomethyl, (morpholin-4-yl)methyl, (4-methylpipérazin-1-yl)methyl, 2-

(morpholin-4-yl)ethyl, [2-(morpholin-4-yl)ethoxy]methyl, hydroxymethyl, [2-

(dimethylamino)ethoxy]methyl, hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-ylmethyl, 1-

oxa-6-azaspiro[3.3]hept-6-ylmethyl, 3-(morpholin-4-yl)propyl or trifluoromethyl group. 5 

 

7.Compound of formula (I) according to one of claims 1 to 6, wherein Ra and Rd each 

represent a hydrogen atom and (Rb,Rc), together with the carbon atoms carrying them, 

form a 1,3-dioxolane group or a 1,4-dioxane group; or Ra, Rc and Rd each represent a 

hydrogen atom and Rb represents a hydrogen or halogen atom or a methoxy group. 

 

8.Compound of formula (I) according to one of claims 1 to 6, wherein: Ra and Rd each 10 

represent a hydrogen atom, Rb represents a hydrogen or halogen atom and Rc represents a 

hydroxy or methoxy group; or: Ra and Rd each represent a hydrogen atom, Rb represents a 

hydroxy or methoxy group and Rc represents a halogen atom. 

 

9.Compound of formula (I) according to one of claims 1 to 6, wherein Ra, Rb and Rd each 

represent a hydrogen atom and Rc represents a group selected from R7-CO-NH-15 

(C0-C6)alkyl-, R7-SO2-NH-(C0-C6)alkyl-, R7-NH-CO-NH-(C0-C6)alkyl- and R7-O-CO-NH-

(C0-C6)alkyl-. 

 

10.Compound of formula (I) according to one of claims 1 to 9, wherein R4 represents a 

phenyl, 4-hydroxyphenyl, 3-fluoro-4-hydroxyphenyl, 2-hydroxypyrimidine or 3-

hydroxypyridine group. 20 

 

11.Compound of formula (I) according to one of claims 1 to 10, wherein R3 represents an 

aryl or heteroaryl group. 

 

12.Compound of formula (I) according to one of claims 1 to 10, wherein R3 represents a 

group selected from methyl, phenyl, 1H-pyrazole, 1H-indole, 1H-indazole, pyridine, 

pyrimidine, 1H-pyrrolo[2,3-b]pyridine, 2,3-dihydro-1H-pyrrolo[2,3-b]pyridine, 1H-25 

benzimidazole, 1H-pyrrole, 1H-pyrrolo[2,3-c]pyridine, 1H-pyrrolo[3,2-b]pyridine, 5H-
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pyrrolo[3,2-d]pyrimidine, thiophene, pyrazine, 1H-pyrazolo[3,4-b]pyridine, 1,2-oxazole, 

and 1H-pyrazolo[1,5-a]pyrimidine, those groups optionally having one or more 

substituents selected from halogen, linear or branched (C1-C6)alkyl, linear or branched 

(C1-C6)alkoxy, cyano, cyclopropyl, oxetane, tetrahydrofuran, -CO-O-CH3, 

trideuteriomethyl, 2-(morpholin-4-yl)ethyl and 2-(morpholin-4-yl)ethoxy.  5 

 

13.Compound of formula (I) according to claim 9, wherein R3 represents a linear or 

branched (C1-C6)alkyl or a heteroaryl optionally substituted by a linear or branched 

(C1-C6)alkyl, and R4 represents a 4-hydroxyphenyl group. 

 

14.Compound of formula (I) according to claim 1, selected from the following group: 

-5-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]-10 

carbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimethyl-N-(1-methyl-1H-pyrazol-4-

yl)-1H-pyrrole-3-carboxamide, 

-5-(5-chloro-2-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-

(4-hydroxyphenyl)-1,2-dimethyl-N-(pyridin-4-yl)-1H-pyrrole-3-carboxamide, 

-N-(4-hydroxyphenyl)-1,2-dimethyl-N-(1-methyl-1H-pyrazol-4-yl)-5-(6-{[(3S)-3-15 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-1,3-

benzodioxol-5-yl)-1H-pyrrole-3-carboxamide, 

-N-(4-hydroxyphenyl)-1,2-dimethyl-5-(6-{[(3R)-3-methyl-3,4-dihydroisoquinolin-

2(1H)-yl]carbonyl}-1,3-benzodioxol-5-yl)-N-(pyridin-4-yl)-1H-pyrrole-3-

carboxamide, 20 

-5-(5-fluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]-

carbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimethyl-N-(1-methyl-1H-pyrazol-4-

yl)-1H-pyrrole-3-carboxamide, 

-5-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]-

carbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimethyl-N-(1-methyl-1H-pyrrolo[2,3-25 

b]pyridin-5-yl)-1H-pyrrole-3-carboxamide, 

-5-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]-

carbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimethyl-N-(pyridin-4-yl)-1H-pyrrole-

3-carboxamide, 

-5-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]-30 

carbonyl}phenyl)-N-(5-cyano-1-methyl-1H-pyrrol-3-yl)-N-(4-hydroxyphenyl)-1,2-

dimethyl-1H-pyrrole-3-carboxamide, 
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-N-(5-cyano-1-methyl-1H-pyrrol-3-yl)-5-(5-fluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-

3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-

dimethyl-1H-pyrrole-3-carboxamide, 

-5-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]-

carbonyl}phenyl)-N-(5-cyano-1,2-dimethyl-1H-pyrrol-3-yl)-N-(4-hydroxyphenyl)-5 

1,2-dimethyl-1H-pyrrole-3-carboxamide, 

-5-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]-

carbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimethyl-N-(1-methyl-2,3-dihydro-1H-

pyrrolo[2,3-b]pyridin-5-yl)-1H-pyrrole-3-carboxamide, 

-N-(5-cyano-1,2-dimethyl-1H-pyrrol-3-yl)-5-(5-fluoro-2-{[(3S)-3-(morpholin-4-yl-10 

methyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-

1,2-dimethyl-1H-pyrrole-3-carboxamide, 

-5-(5-chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]-

carbonyl}phenyl)-N-[5-cyano-2-methyl-1-(trideuteriomethyl)-1H-pyrrol-3-yl]-N-

(4-hydroxyphenyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide, 15 

 

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

acceptable acid or base. 

 

15.Compound of formula (I) according to claim 1 which is 5-(5-chloro-2-{[(3S)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(4-

hydroxyphenyl)-1,2-dimethyl-N-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrole-3-carboxamide. 20 

 

16.Compound of formula (I) according to claim 1 which is 5-(5-chloro-2-{[(3R)-3-methyl-

3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimethyl-N-

(pyridin-4-yl)-1H-pyrrole-3-carboxamide. 

 25 

17.Compound of formula (I) according to claim 1 which is N-(4-hydroxyphenyl)-1,2-

dimethyl-N-(1-methyl-1H-pyrazol-4-yl)-5-(6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yl]carbonyl}-1,3-benzodioxol-5-yl)-1H-pyrrole-3-carboxamide. 
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18.Compound of formula (I) according to claim 1 which is N-(4-hydroxyphenyl)-1,2-

dimethyl-5-(6-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-1,3-

benzodioxol-5-yl)-N-(pyridin-4-yl)-1H-pyrrole-3-carboxamide. 

 

19.Compound of formula (I) according to claim 1 which is 5-(5-fluoro-2-{[(3S)-3-5 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(4-

hydroxyphenyl)-1,2-dimethyl-N-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrole-3-carboxamide. 

 

20.Compound of formula (I) according to claim 1 which is 5-(5-chloro-2-{[(3S)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(4-10 

hydroxyphenyl)-1,2-dimethyl-N-(1-methyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-1H-pyrrole-3-

carboxamide. 

 

21.Compound of formula (I) according to claim 1 which is 5-(5-chloro-2-{[(3S)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(4-15 

hydroxyphenyl)-1,2-dimethyl-N-(pyridin-4-yl)-1H-pyrrole-3-carboxamide. 

 

22.Compound of formula (I) according to claim 1 which is 5-(5-chloro-2-{[(3S)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(5-cyano-1-

methyl-1H-pyrrol-3-yl)-N-(4-hydroxyphenyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide. 20 

 

23.Compound of formula (I) according to claim 1 which is N-(5-cyano-1-methyl-1H-

pyrrol-3-yl)-5-(5-fluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-

yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide. 

 25 

24.Compound of formula (I) according to claim 1 which is 5-(5-chloro-2-{[(3S)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(5-cyano-

1,2-dimethyl-1H-pyrrol-3-yl)-N-(4-hydroxyphenyl)-1,2-dimethyl-1H-pyrrole-3-

carboxamide.  

 30 

25.Compound of formula (I) according to claim 1 which is 5-(5-chloro-2-{[(3S)-3- 

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(4-
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hydroxyphenyl)-1,2-dimethyl-N-(1-methyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-5-yl)-

1H-pyrrole-3-carboxamide. 

 

26.Compound of formula (I) according to claim 1 which is N-(5-cyano-1,2-dimethyl-1H-

pyrrol-3-yl)-5-(5-fluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-5 

yl]carbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimethyl-1H-pyrrole-3-carboxamide. 

 

27.Compound of formula (I) according to claim 1 which is 5-(5-chloro-2-{[(3S)-3-

(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-[5-cyano-2-

methyl-1-(trideuteriomethyl)-1H-pyrrol-3-yl]-N-(4-hydroxyphenyl)-1,2-dimethyl-1H-10 

pyrrole-3-carboxamide. 

 

28.Process for the preparation of compounds of formula (I) according to claim 1, 

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

(II)

 15 

wherein Ra, Rb, Rc and Rd are as defined for formula (I), 

 

which compound of formula (II) is subjected to a Heck reaction, in an aqueous or organic 

medium, in the presence of a palladium catalyst, of a base, of a phosphine and of the 

compound of formula (III): 
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(III)

 

wherein the groups A1 and A2 are as defined for formula (I) and Alk represents a linear or 

branched (C1-C6)alkyl, 

 

to obtain the compound of formula (IV): 

(IV)

Rd

Rc

Rb

Ra

Alk

A2

A1

O

O

O

N

 5 

wherein A1, A2, Ra, Rb, Rc and Rd are as defined for formula (I) and Alk is as defined 

hereinbefore, 

 

the aldehyde function of which compound of formula (IV) is oxidised to a carboxylic acid 

to form the compound of formula (V): 
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(V)

 

wherein A1, A2, Ra, Rb, Rc and Rd are as defined for formula (I) and Alk is as defined 

hereinbefore, 

 

which compound of formula (V) is then subjected to peptide coupling with a compound of 

formula (VI): 5 

(VI)

 

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

 

to yield the compound of formula (VII): 
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(VII)

 

wherein A1, A2, Ra, Rb, Rc, Rd, T and R5 are as defined for formula (I) and Alk is as 

defined hereinbefore, 

 

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

corresponding carboxylic acid or carboxylate, which may be converted into an acid 5 

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

an amine NHR3R4 wherein R3 and R4 have the same meanings as for formula (I), 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 10 

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

conventional separation technique, 

it being understood that, at any time considered appropriate in the course of the above-

described process, certain groups (hydroxy, amino…) of the reagents or intermediates of 

synthesis may be protected and then deprotected according to the requirements of 15 

synthesis. 

 

29.Process for the preparation of compounds of formula (I'), particular cases of the 

compounds of formula (I) according to claim 1 as defined hereinbelow: 
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(I')

 

wherein: 

- A1, A2, Ra, Rd, R3, R4, T and R5 are as defined for formula (I),  

- Rb and Rc are such that one represents a hydrogen and the other a group selected 

from R7-CO-NH-(C0-C6)alkyl-, R7-SO2-NH-(C0-C6)alkyl-, R7-NH-CO-NH-5 

(C0-C6)alkyl- and R7-O-CO-NH-(C0-C6)alkyl-, R7 being as defined for formula (I), 

 

which preparation process uses as starting material a compound of formula (II'): 

(II')

 

wherein: 

- Ra and Rd are as defined for formula (I), 10 

- Hal represents a halogen atom, 

- X1 and X2 are such that one represents a (C0-C6)alkyl-NH2 group while the other 

represents a hydrogen atom, 
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which compound of formula (II') is then subjected to peptide coupling with a compound of 

formula (VI): 

(VI)

 

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

 

to yield the compound of formula (III'): 5 

(III')

 

wherein: 

- Ra, Rd, T and R5 are as defined for formula (I), 

- Hal represents a halogen atom, 

- X1 and X2 are such that one represents a (C0-C6)alkyl-NH2 group while the other 10 

represents a hydrogen atom, 

 

which compound of formula (III') is subjected to a Heck reaction, in an aqueous or organic 

medium, in the presence of a palladium catalyst, of a base, of a phosphine and of a 

compound of formula (IV'): 

(IV')

 15 

wherein A1, A2, R3 and R4 are as defined for formula (I), 
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to form the compound of formula (V'): 

(V')

 

wherein: 

- A1, A2, Ra, Rd, R3, R4, T and R5 are as defined for formula (I), 

- X1 and X2 are such that one represents a (C0-C6)alkyl-NH2 group while the other 5 

represents a hydrogen atom, 

 

which compound of formula (V') is then subjected to an acylation or sulphonylation 

reaction 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 10 

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

conventional separation technique, 

it being understood that, at any time considered appropriate in the course of the above-

described process, certain groups (hydroxy, amino…) of the reagents or intermediates of 

synthesis may be protected and then deprotected according to the requirements of 15 

synthesis. 
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30.Process according to claim 28 or 29 for the preparation of a compound of formula (I) 

wherein one of the groups R3 or R4 is substituted by a hydroxy function, characterised in 

that the amine NHR3R4 is subjected beforehand to a reaction protecting the hydroxy 

function prior to any coupling with the carboxylic acid formed from the compound of 

formula (VII), or with a corresponding acid derivative thereof, the resulting protected 5 

compound of formula (I) subsequently undergoes a deprotection reaction and is then 

optionally converted into one of its addition salts with a pharmaceutically acceptable acid 

or base. 

 

31.Pharmaceutical composition comprising a compound of formula (I) according to any 

one of claims 1 to 27 or an addition salt thereof with a pharmaceutically acceptable acid or 10 

base in combination with one or more pharmaceutically acceptable excipients. 

 

32.Pharmaceutical composition according to claim 31 for use as a pro-apoptotic agent. 

 

33.Pharmaceutical composition according to claim 31 for use in the treatment of cancers, 

auto-immune diseases and diseases of the immune system. 

 

34.Pharmaceutical composition according to claim 31 for use in the treatment of cancers of 15 

the bladder, brain, breast and uterus, chronic lymphoid leukaemias, colorectal cancer, 

cancers of the œsophagus 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. 

 

35.Use of a pharmaceutical composition according to claim 31 in the manufacture of a 20 

medicament for use as a pro-apoptotic agent. 

 

36. Use of a pharmaceutical composition according to claim 31 in the manufacture of a 

medicament intended for the treatment of cancers, diseases of the immune system and 

auto-immune diseases. 
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37.Use of a pharmaceutical composition according to claim 31 in the manufacture of a 

medicament intended for the treatment of cancers of the bladder, brain, breast and uterus, 

chronic lymphoid leukaemias, colorectal cancer, cancers of the œsophagus and liver, 

lymphoblastic leukaemias, non-Hodgkin lymphomas, melanomas, malignant 

haemopathies, myelomas, ovarian cancer, non-small-cell lung cancer, prostate cancer and 5 

small-cell lung cancer. 

 

38.Compound of formula (I) according to one of claims 1 to 27, 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, colorectal cancer, cancers 

of the œsophagus and liver, lymphoblastic leukaemias, non-Hodgkin lymphomas, 10 

melanomas, malignant haemopathies, myelomas, ovarian cancer, non-small-cell lung 

cancer, prostate cancer and small-cell lung cancer. 

 

39.Use of a compound of formula (I) according to one of claims 1 to 27, or an addition salt 

thereof with a pharmaceutically acceptable acid or base, in the manufacture of a 

medicament intended for the treatment of cancers of the bladder, brain, breast and uterus, 15 

chronic lymphoid leukaemias, colorectal cancer, cancers of the œsophagus 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. 

 

40.Combination of a compound of formula (I) according to any one of claims 1 to 27 with 20 

an anti-cancer agent selected from genotoxic agents, mitotic poisons, anti-metabolites, 

proteasome inhibitors, kinase inhibitors and antibodies. 

 

41.Pharmaceutical composition comprising a combination of formula (I) according to any 

one of claims 1 to 27 and an anti-cancer agent selected from genotoxic agents, mitotic 

poisons, anti-metabolites, proteasome inhibitors, kinase inhibitors and antibodies, in 25 

combination with one or more pharmaceutically acceptable excipients. 

 

42.Combination according to claim 40 for use in the treatment of cancers. 
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43.Use of a compound of formula (I) according to any one of claims 1 to 27 and an anti-

cancer agent selected from genotoxic agents, mitotic poisons, anti-metabolites, proteasome 

inhibitors, kinase inhibitors and antibodies, in the manufacture of a medicament for use in 

the treatment of cancers. 

 

44.Use of a compound of formula (I) according to any one of claims 1 to 27 in the 5 

manufacture of a medicament for use in the treatment of cancers wherein the medicament 

is for sequential or simultaneous administration with an anti-cancer agent selected from 

genotoxic agents, mitotic poisons, anti-metabolites, proteasome inhibitors, kinase 

inhibitors and antibodies  

 10 

45.Compound of formula (I) according to any one of claims 1 to 27 for use in association 

with radiotherapy in the treatment of cancers. 

 

46.A compound of claim 1, substantially as herein described with reference to any example 

thereof. 15 

 

47.A process of claim 28 or 29, substantially as herein described with reference to any 

example thereof. 

 

48.A pharmaceutical composition of claim 31, substantially as herein described with 20 

reference to any example thereof. 

 

49.A use of any one of claims 35-37, 39, 43 and 44, substantially as herein described with 

reference to any example thereof. 

 25 

50.A combination of claim 40, substantially as herein described with reference to any 

example thereof. 
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