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NEW ISOINDOLINE OR ISOQUINOLINE COMPOUNDS, A PROCESS FOR THEIR
PREPARATION AND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

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

for their preparation and to pharmaceutical compositions containing them.

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

characteristics in the field of apoptosis and cancerology.

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 disecases and viral infections. Accordingly, absence of apoptosis is

one of the phenotypic signatures of cancer (Hanahan D. ef /., 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 Bel-2 family is described in numerous types of cancer,
such as colon cancer, breast cancer, small-cell lung cancer, non-small-cell lung cancer,
bladder cancer, ovarian cancer, prostate cancer, chronic lymphoid leukaemia, follicular
lymphoma, myecloma, 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 Bel-2 family.
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In addition to being new, the compounds of the present invention have pro-apoptotic
properties making it possible to use them in pathologies involving a defect in apoptosis,
such as, for example, in the treatment of cancer and of auto-immune and immune system

diseases.

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

wherein:

¢ Het represents a heteroaryl group,

¢ T represents a hydrogen atom, a linear or branched (C;-Cq)aiky! group optionally
substituted by one fo three halogen atoms, an alkyl(C,-C4)-NR R, group or an
alkyl(C;-Cy)-ORg group,

¢ R; and R, independently of one another represent a hydrogen atom or a linear or
branched (C;-Cg)alkyl group,
or R; and R, form with the nitrogen atom carrying them a heterocycloalkyl group,

¢ Ry represents a linear or branched (C;-Cglalkyl group, a linear or branched
(Cs-Colalkenyl group, a linear or branched (C;-Cglalkynyl group, a cycloalkyl
group, a (C3-Cipeycloalkyl-(Ci-Cgalkyl group wherein the alkyl group may be
linear or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it
being understood that one or more carbon atoms of the groups defined

hereinbefore, or carbon atoms of their possible substituents, may be deuterated,
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¢ Ry represents an aryl, heteroaryl, cycloalkyl or linear or branched (C;-Cglalkyl
group, it being understood that one or more carbon atoms of the groups defined
hereinbefore, or carbon atoms of their possible substituents, may be deuterated,

¢ Rsrepresents a hydrogen atom or a halogen atom, a linear or branched (C;-Cg)alkyl
group, or a linear or branched (C;-Cg)alkoxy group,

¢ Rgrepresents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,

¢ Ry represents a group selected from R’;, R’7-CO-, R’7-0-CO-, NR*;R**7-CO-,
R’7-S0Os-, R’2-NR”’7-S0,- wherein R’ and R’’; independently of one another
represent a hydrogen atom, a linear or branched (C;-Cg)alkyl group, a linear or
branched (C,-Cg)alkenyl group, a linear or branched (C-Cylalkynyl group, a
cycloalkyl, a heterocycloalkyl, an aryl group, or a heteroaryl,

¢ Rjgand Rg represent, independently of one another, an oxo group or a halogen atom,

¢ pand p’ are, independently of one another, integers equal to 0, 1,2, 3 or 4,

¢ qand g’ are, independently of one another, integers equal to 1, 2 or 3,

it being understood that when compound of formula (I) contains a hydroxy group, this
latter group may be optionally substituted by one of the following groups:
—PO(OM)(OM"), ~PO(OMYOM,™), ~-POOM Y OM;),  —POONO MY,
~PO(OM)(O[CH,CH,0],CHs), or -PO(O'M; YO[CH,CH,0],CH3), wherein M and M’
independently of one another represent a hydrogen atom, a linear or branched (C;-Cg)alkyl
group, a linear or branched (C,-Cgalkeny! group, a linear or branched (C,-Cg)alkynyl
group, a cycloalkyl or a heterocycloalkyl, both of them being composed of from 5 to 6 ring
members, while M;" and M," independently of one another represent a pharmaceutically
acceptable monovalent cation, Ms>" represents a pharmaceutically acceptable divalent

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

it also being understood that:
- "aryl" means a phenyl, naphthyl, biphenyl or indeny! group,
- heteroaryl" means any mono- or bi-cyclic group composed of from 5 to 10 ring
members, having at least one aromatic moiety and containing from 1 to 4 hetero
atoms selected from oxygen, sulphur and nitrogen (including quaternary nitrogens),

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

- “heterocycloalkyl” means any mono- or bi-cyclic non-aromatic carbocyclic group,
composed of from 3 to 10 ring members, and containing from one to 3 hetero atoms
selected from oxygen, sulphur, SO, SO, and nitrogen, it being understood that

bicyclic group may be fused or spiro type,

it being possible for the aryl, heteroaryl, cycloalky! and heterocycloalkyl groups so defined
and the alkyi, alkenyl, alkynyl, alkoxy, to be substituted by from 1 to 3 groups selected
from: optionally substituted linear or branched (C;-Cg)alkyl ; optionally substituted lincar
or branched (Cp-Cglalkenyl group; optionally substituted linear or branched (C,-Cg)alkynyl
group; (Cs-Cg)spiro; optionally substituted linear or branched (C;-Cgalkoxy;
(Ci-Ce)alkyl-S-; hydroxyl, oxo (or N-oxide where appropriate); nitro; cyano; -COOR';
-OCOR'; -NRR"; R’CONR’’-; NR’R’CO-; linear or branched (C;-Cg)polyhaloalkyl;
trifluoromethoxy; (Ci-Cy)alkylsulphonyl; halogen; optionally substituted aryl, optionally
substituted heteroaryl; optionally substituted aryloxy; optionally substituted arylthio;
optionally substituted cycloalkyl or optionally substituted heterocycloalkyl, it being
understood that R' and R" independently of one another represent a hydrogen atom, an

optionally substituted linear or branched (C;-Cg)alkyl group or an aryl group,

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

acceptable acid or base,

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

W represents a C-Aj group or a nitrogen atom,

X, Y and Z represent a carbon atom or a nitrogen atom, it being understood that
only one of them represent a nitrogen atom, while the two others represent carbon
atoms,

Ay, Ay and Aj independently of one another represent a hydrogen atom or a
halogen atom, a linear or branched (C;-Cg)polyhaloalkyl group, a linear or
branched (C;-Cg)alkyl group or a cycloalkyl group,

or As represents a hydrogen atom (when W represents a C-Az group) while A; and
Ay form together with the atoms carrying them an optionally substituted aromatic
or non-aromatic ring Cy, composed of 5, 6 or 7 ring members, which may contain
from one to 4 hetero atoms selected independently from oxygen, sulphur and
nitrogen, it being understood that the nitrogen in question may be substituted by a
group representing a hydrogen atom, a linear or branched (C,-Cg)alky! group or a
group -C(0)-0-Alk wherein Alk is a linear or branched (C;-Cg)alkyl group,

or W represents a nitrogen atom while A; and A, form together with the atoms
carrying them an optionally substituted aromatic or non-aromatic ring Cy,
composed of 5, 6 or 7 ring members, which may contain from one to 4 hetero

atoms selected independently from oxygen, sulphur and nitrogen, it being
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understood that the nitrogen in question may be substituted by a group representing
a hydrogen atom, a linear or branched (C;-Cg)alkyl group or a group -C(0)-O-Alk
wherein Alk is a linear or branched (C-Ce)alkyl group,

T represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group optionally
substituted by one to three halogen atoms, an alkyl(C;-C4)-NRR,, group or an
alkyl(C,-C4)-ORg group,

R and R; independently of one another represent a hydrogen atom or a linear or
branched (C;-Cg)alkyl group,

or R; and Ry form with the nitrogen atom carrying them a heterocycloalkyl,

R; represents a linear or branched (C,-Cg)alkyl group, a linear or branched
(Co-Celalkenyl group, a linear or branched (C;-Cglalkynyl group, a cycloalkyl
group, a {C3-Cyg)eycloalkyl-(Ci-Celalkyl group wherein the alkyl group may be
linear or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it
being understood that one or more carbon atoms of the groups defined
hereinbefore, or carbon atoms of their possible substituents, may be deuterated,

Ry represents an aryl, heteroaryl, cycloalkyl or linear or branched (C;-Cg)alkyl
group, it being understood that one or more carbon atoms of the groups defined
hereinbefore, or carbon atoms of their possible substituents, may be deuterated,

Rs represents a hydrogen atom or a halogen atom, a linear or branched (C;-Cg)alkyl
group, or a linear or branched (C,-Cg)alkoxy group,

Re represents a hydrogen atom or a linear or branched (C-Cg)alky! group,

R; represents a group selected from R’;, R’7-CO-, R’7-0O-CO-, NR’;R’*7-CO-,
R’7-80,-, R*>;-NR’*7-S0,- wherein R’; and R’’; independently of one another
represent a hydrogen atom, a linear or branched (C;-Cglalky! group, a linear or
branched (C,-Cglalkenyl group, a linear or branched (C,-Cglalkynyl group, a
cycloalkyl, a heterocycloalkyl, an aryl group, or a heteroaryl,

Rg and R represent, independently of one another, an oxo group or a halogen atom,
p and p’ are, independently of one another, integers equal to 0, 1, 2, 3 or 4,

qand q’ are, independently of one another, integers equal to 1, 2 or 3,

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

latter group may be optionally substituted by one of the following groups:
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~PO(OM)OM"), ~—PO(OMYOM;"), ~PO(O'M; Y O'M;H), —PO(OYOM:*,
~PO(OM)(O[CH,CH,01,CHs), or —-PO(O'M,)(O[CH,CH,0],CHs), wherein M and M’
independently of one another represent a hydrogen atom, a linear or branched (C;-Cg)alkyl
group, a linear or branched (Cp-Cglalkenyl group, a linear or branched (C,-Cgalkynyl
group, a cycloalkyl or a heterocycloalkyl, both of them being composed of from 5 to 6 ring
members, while M;" and M," independently of one another represent a pharmaceutically
acceptable monovalent cation, Ms*" represents a pharmaceutically acceptable divalent

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

it also being understood that:

- "aryl" means a phenyl, naphthyl, biphenyl or indenyl group,
“heteroaryl” means any mono- or bi-cyclic group composed of from 5 to 10 ring
members, having at least one aromatic moiety and containing from 1 to 4 hetero
atoms selected from oxygen, sulphur and nitrogen (including quaternary nitrogens),

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

- “heterocycloalkyl” means any mono- or bi-cyclic non-aromatic carbocyclic group,
composed of from 3 to 10 ring members, and containing from one to 3 hetero atoms
selected from oxygen, sulphur, SO, SO, and nitrogen, it being understood that

bicyclic group may be fused or spiro type,

it being possible for the aryl, heteroaryl, cycloalkyl and heterocycloalkyl groups so defined
and the alkyl, alkenyl, alkynyl, alkoxy, to be substituted by from ! to 3 groups selected
from: optionally substituted linear or branched (C-Cqg)alkyl ; optionally substituted linear
or branched (C,-Cg)alkenyl group; optionally substituted linear or branched (Cy-Cg)alkynyl
group ; (C3-Cg)spiro; optionally substituted linear or branched (C;-Ce)alkoxy;
(Ci-Celalkyl-S-; hydroxyl; oxo (or N-oxide where appropriate); nitro; cyano; -COOR';
-OCOR'; -NR'R"; R’CONR”’-; NR’R”’CO-; linear or branched (C;-Cq)polyhaloalkyl;
{rifluoromethoxy; (C;-Cg)alkylsulphonyl; halogen; optionally substituted aryl; optionally
substituted heteroaryl; optionally substituted aryloxy; optionally substituted arylthio;
optionally substituted cycloalkyl or optionally substituted heterocycloalkyl, it being
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understood that R' and R" independently of one another represent a hydrogen atom, an

optionally substituted linear or branched (C;-Cg)alky! group or an aryl group,

it being possible for the Cy moiety defined in formula (IA) to be substituted by from 1 to 3
groups selected from linear or branched (C;-Cglalkyl, linear or branched
(Cy-Co)polyhaloalkyl, hydroxy, linear or branched (C;-Cgalkoxy, COOH, NR,'R;" and
halogen, it being understood that R)' and R;" have the same definitions than the groups R'

and R" mentioned hereinbefore,

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

acceptable acid or base.

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

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

Ry

\ &

N—""

Rs

wherein X, Y, W, Aj, A, R3, Ry, Rs5, Ry, Rg, Ro, T, p, p’, q and g’ are as defined for
formula (IA). |

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

thereof with a pharmaceutically acceptable acid or base, are even more preferred:
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wherein Ay, A;, Rs, Ry, Ry and T are as defined for formula (IA).

Among the pharmaceutically acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic acid,

methanesulphonic acid, camphoric acid etc.

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

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

In a preferred embodiment of the invention, R4 represents a phenyl substituted at the para
position by a group of formula —OPO(OM)OM’), -OPO(OMYOM;),
—OPO(OMHYOM,"),  —OPOO)O)Ms™,  —OPO(OM)(O[CTL,CH,0],CH3),  or
—OPO(O M, WO[CH,CH,0],CHa), wherein M and M’ independently of one another
represent a hydrogen atom, a linear or branched (C;-Cg)alkyl group, a linear or branched
(Cy-Cg)alkenyl group, a linear or branched (C,-Cg)alkynyl group, a cycloalkyl or a
heterocycloalkyl, both of them being composed of from 5 to 6 ring members, while M;"
and M, " independently of one another represent a pharmaceutically acceptable monovalent
cation, M3>* represents a pharmaceutically acceptable divalent cation and n is an integer

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

substituted by one or more halogen atoms.
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The group Het advantageously represents one of the following groups:
tetrahydroindolizine, indolizine or 1,2-dimethyl-1H-pyrrole. The group 1,2-dimethyl-1H-
pyrrole is more especially preferred. Alternatively, the group 5,6,7,8-tetrahydroindolizine

is more preferred.
In the preferred compounds of the invention, q=1 and ¢’=1. Alternatively, =2 and ¢q’=1.

Preferably, T represents a hydrogen atom, a methyl group, a (morpholin-4-yl)alkyl group, a
dimethylaminomethyl group, or an (alkylpiperazin-1-yl)alkyl group. More preferably, T
represents a methyl group, a (morpholin-4-yl)methyl group, a 3-(morpholin-4-yl)propyl
group or a (4-methylpiperazin-1-yl)methyl group. Even more preferably, T represents a

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

In preferred compounds of the invention, R3 represents a linear or branched (C;-Cg)alkyl
group, an aryl group or a heteroaryl group. More specifically, Rj is a group selected from
phenyl, methyl, ethyl, propyl, butyl, 1-methyl-1H-pyrrolo[2,3-b]pyridine or 5-cyano-1,2-
dimethyl-1H-pyrrole. More preferably, R; represents a methyl, propyl or butyl group. Even

more preferably, Rs represents a methy! group.

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

or an aryl group. R4 represents advantageously a pheny! group optionally substituted.

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

Advantageously, Ry represents a group R*7-CO- or R’7-0O-CO-,

In preferred compounds of the invention, R’7 represents an aryl optionally substituted, a
cycloalkyl optionally substituted or an alkyl optionally substituted. More preferably, R’;
represents an optionally substituted naphthalene, phenyl or indole group. The most
preferred substitutions for the phenyl group are alkyl optionally substituted, cyano,

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

cyano,

2-dimethylaminoethylamino, ethynyl, 2-dimethylaminoethoxy,

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

In a preferred embodiment, p=p’=0.

More particularly, the invention relates to the following compounds:

N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3 4-tetrahydro
isoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3 4-tetrahydroisoquinolin-6-yl1 } -
5,6,7,8-tetrahydroindolizine-1-carboxamide;

Phenyl 6-{1-[(4-hydroxyphenyl){(methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-
yl1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonylj-1,2,3,4-tetrahydro
isoquinoline-2-carboxylate;

Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl}-
7-1(3R)-3-methyl-1,2,3 4-tetrahydroisoquinoline-2-carbonyl]-1,2,3 4-tetrahydro
isoquinoline-2-carboxylate;

Phenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-
y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-carbonyl |-
1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride;

Phenyl 6-{4-[(4-hydroxyphenyl){methyl)carbamoyl|-1,5-dimethyl-1f-pyrrol-2-yl}-
7-{(35)-3-(morpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-carbonyl]-
1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride;

4-Methylphenyl  6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl}-5,6,7,8-tetrahydro
indolizin-3-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride;
2-Methylphenyl  6-{1-|(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro
indolizin-3-y1}-7-[(35)-3~(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3 4-tetrahydroisoquinoline-2-carboxylate;

4-Methoxyphenyl 6-{1-[(4-hydroxyphenyl}{methyl)carbamoyl]-5,6,7,8-tetrahydro
indolizin-3-yl1}-7-[(35)-3~(morpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

4-Chlorophenyl  6-{1-{(4-hydroxyphenyl}(immethyl)carbamoyl]-5,6,7,8-tetrahydro




10

s

20

25

30

WO 2015/011164 PCT/EP2014/065764

-12 -

indolizin-3-y!}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

4-Ethylphenyl 6-{1-[(4-hydroxypheny!)}{(methyl)carbamoyl]-5,6,7,8-tetrahydro
indolizin-3-yl}-7-[(35)-3-(morpholin-4-yliethyl)-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3 4-tetrahydroisoquinolime-2-carboxylate;

4-Cyanophenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro
indolizin-3-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

2-Methoxyphenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro
indolizin-3-yl}-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

4-Methylphenyl  6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-
carbonylj-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

4-Chlorophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 -
pyrrol-2-y1}-7-[(35)-3-(morpholin-4-yimethyl)-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

4-Cyanophenyl 6-14-1(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-y1}-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

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

pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3.4-tetrahydroisoquinoline-2-carbonyt]-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate;

4-{[2-(Dimethylamino)ethyl]amino} phenyl 6-{1-[(4-hydroxyphenyl)(methyl)
carbamoyl]-5,6,7,8-tetrahydroindolizin-3-y1}~7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
Phenyl 6-{4-[(4-hydroxyphenyl}(propyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl}-
7-[(35)-3-(morpholin-4-ylmethyl}-1,2,3,4-tetrahydroisoquinoline-2-carbonyl|-
1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

Phenyl 6-{4-[butyl(4-hydroxyphenyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl}-7-
[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate;
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Phenyl 6-{4-{(4-hydroxyphenyl}(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-yl}-
7-[(38)-3-[(4-methylpiperazin-1-yDmethyl]-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
N-Butyl-N-(4-hydroxyphenyl)-1,2-dimethyl-5-{7-[(35)-3-(morpholin-4-ylmethyl}-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl!]-2-(2-phenylacetyl)-1,2,3,4-
tetrahydroisoquinelin-6-yl } -1 H-pyrrole-3-carboxamide;
3-[2-(Dimethylamino)ethoxylphenyl 6-{4-[(4-hydroxyphenyl)(methyl)}carbamoyl]-
1,5-dimethyl-1H-pyrrol-2-yl}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
4-{|2-(Dimethylamino)ethyl}(methyl)amino}phenyl 6-{4-[(4-hydroxyphenyl)
(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-yl}-7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3 4-tetrahydroisoquinoline-2-carboxylate;
4-Ethynylphenyl  6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1/{-
pyrrol-2-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl|-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

Naphthalen-2-yl  6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-
pyrrol-2-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

1H-Indol-5-yl 6-{4-|(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1/7-
pyrrol-2-y1}-7-{(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3 4-tetrahydroisoquinoline-2-carboxylate;
3-12-(Dimethylcarbamoyl)ethyl]phenyl 6-{4-](4-hydroxyphenyl)(methyl)
carbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
4-Bromophenyl 6-{4-{(4-hydroxyphenyl){(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
(1r,4r)-4-{[(tert-Butoxy)carbonyl Jamino} cyclohexyl 6-{4-[(4-hydroxyphenyl)
(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
4-[2-(Dimethylcarbamoyl)ethyl]phenyl 6-{4-[(4-hydroxyphenyl){methyl}
carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl1}-7-[(3R)-3-methyl-1,2,3 4-tetrahydro
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isoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

e Cyclohexyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-
2-y13-7-[(3R)-3-[3-(morpholin-4-yl}propyl]-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate.

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

characterised in that there is nsed as starting material the compound of formuta (11):

AlkD

wherein Het, Rj3, Ry, Rg, Ro, p, p’, g and ¢’ are as defined for formula (I) and Alk

represents a linear or branched (C;-Cg) alkyl group,

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

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

compound of formula (IHI):
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NH
Rs ()

wherein Rs and T are as defined for formula (1),

to yield the compound of formula (I'V):

PCT/EP2014/065764

wherein Het, Ry, R4, Rs, Ry, Ro, T, p, p°, g and q’ are as defined for formula (1),

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

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

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

formula (I),
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which compound of formula (I) may be purified according to a conventional separation
technique, which is converted, it desired, into its addition salts with a pharmaceutically
acceptable acid or base and which is optionally separated into its isomers according to a
conventional separation technique,

it being understood that at any moment considered appropriate during the course of the
process described above, some groups (hydroxy, amino...) of the starting reagents or of
the synthesis intermediates can be protected and subsequently deprotected, as required by

the synthesis.

More specifically, the invention relates also to a process for the preparation of compounds
of formula (IA-1) characterised in that there is used as starting material the compound of

formula (V):

wherein X, Y, W, Aj and A; are as defined for formula (IA) and Alk represents a linear or

branched (C1-Cg) alkyl group,

the ester function of which compound of formula (V) is hydrolysed to yield the carboxylic
acid or the corresponding carboxylate, which may be converted into an acid derivative
such as acyl chloride or the corresponding anhydride before being coupled with an amine
NHR3R4 wherein R3 and Ry have the same meanings as for formula (IA), to vield the

compound of formula (VI):
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\ v
N T

wherein X, Y, W, Aj, Az, R; and Ry are as defined for formula (IA),

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

corresponding borohydride derivative of formula (VII) :

Rj
\N/R4
00— /_A1
X
\
Y, (Vi

Y

i
2

Ry,O / \OR52

wherein X, Y, W, A, A,, R3 and Ry are as defined for formula (1A), and
Rg; and Ry, represent a hydrogen, a linear or branched (C4-Cg) alkyl group, or Rp; and Rp;

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

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

10 formula (VIII):
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AIK'O

wherein Rg, Ro, p, p°, q and q’ are as defined for formula (IA), and
Alk’ represents a linear or branched (C;-Cg) alkyl group, and

L represents a leaving group selected from halogen or sulfonate,

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

AIK'O

wherein X, Y, W, Ay, Az, R3, R4, Rg, Rg, p, p’, q, and q” are as defined for formula (1IA)

and Alk’ is as defined previously,

the ester function of which compound of formula (IIA-1) is hydrolysed to yield the
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corresponding carboxylic acid which is then subjected to peptide coupling with a

compound of formula (HI) :

NH
Rs 0
.

wherein Rs and T are as defined for formula (1A),

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

Ry
N/R4
00— /A1
X
\
X /Y\AZ

wherein X, Y, W, Ay, Az, R3, Ry, Rs, Rg, Ro, T, p, p’, @, q” are as defined for formula (1A),

compound of formula (IVA-1) which is deprotected and subjected to an acylation or a
sulfonylation reaction, and which can optionally be subjected to the action of a
pyrophosphate or a phosphonate derivative in basic conditions, to yield the compound of

formula (1A-1):
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Ra
\
|8 —
Ay
7
X
\
Y-—p,
@)
R ] (1A-1)
R, )p
T )
(Ro)y a
( N

wherein X, Y, W, Ay, Az, Rs, R4, Rs, Ry, Rg, Ro, T, p, p’, q and q” are as defined for
formula (TA),

which compound of formula (IA-1) may be purified according to a conventional separation
technique, which is converted, if desired, into its addition salts with a pharmaceutically
acceptable acid or base and which is optionally separated into its isomers according to a
conventional separation technique,

it being understood that at any moment considered appropriate during the course of the
process described above, some groups (hydroxy, amino...) of the starting reagents or of
the synthesis intermediates can be protected and subsequently deprotected, as required by

the synthesis.

More particularly, when one of the groups Rs or R4 of the amine NHR3Ry4 is substituted by
a hydroxy function, the latter may be subjected beforehand to a protection reaction prior to
coupling with the carboxylic acid formed from the compound of formula (V), or with a
corresponding acid derivative thereof, the resulting protected function subsequently

undergoes a deprotection reaction in the last stage of the process.
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The compounds of formulae (IIT), (V), (VII) and the amine NHR3;R4; 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 and of auto-immune and immune

system diseases.

More especially, the compounds according to the invention will be useful in the treatment
of chemo- or radio-resistant cancers, and in malignant haemopathies and small-cell lung
cancer.

Among the cancer treatments envisaged there may be mentioned, without implying any
limitation, treatment of cancers of the bladder, brain, breast and uterus, chronic lymphoid
leukaemias, cancer of the colon, cesophagus and liver, lymphoblastic leukaemias, non-
Hodgkin lymphomas, melanomas, malignant hacmopathies, myelomas, ovarian cancer,
non-small-cell lung cancer, prostate cancer and small-cell lung cancer. Among non-
Hodgkin lymphomas, there may be mentioned preferably follicular lymphomas, mantle
cell lymphoimas, diffuse large B-cell lymphomas, small lymphocytic lymphomas and

marginal Zzone 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
mentioned more especially those that are suitable for oral, parenteral, nasal, per- or
trans-cutaneous, rectal, perlingual, ocular or respiratory administration, especially tablets
or dragées, sublingual tablets, sachets, paquets, capsules, glossettes, lozenges,

suppositories, creams, ointments, dermal gels, and drinkable or injectable ampoules.
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The dosage varies according to the sex, age and weight of the patient, the administration
route, the nature of the therapeutic indication, or of any associated treatments, and ranges

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

Furthermore, the present invention relates also to the association of a compound of
formula (I) with an anticancer agent selected from genotoxic agents, mitotic poisons, anti-
metabolites, proteasome inhibitors, kinase inhibitors and antibodies, and also to
pharmaceutical compositions comprising that type of association and their use in the

manufacture of medicaments for use in the treatment of cancer.

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

treatment of cancer.

Finally, the compounds of the invention may be linked to monoclonal antibodies or
fragments thereof or linked to scaffold proteins that can be related or not to monoclonal
antibodies.

Antibody fragments must be understood as fragments of Fv, scFv, Fab, F(ab')2, F(ab",
scFv-Fc type or diabodies, which generally have the same specificity of binding as the
antibody from which they are descended. According to the present invention, antibody
fragments of the invention can be obtained starting from antibodies by methods such as
digestion by enzymes, such as pepsin or papain, and/or by cleavage of the disulfide bridges
by chemical reduction. In another manner, the antibody fragments comprised in the present
invention can be obtained by techniques of genetic recombination likewise well known to
the person skilled in the art or else by peptide synthesis by means of, for example,
automatic peptide synthesizers such as those supplied by the company Applied
Biosystems, etc.

Scaffold proteins that can be related or not to monoclonal antibodies are understood to
mean a protein that contains or not an immunoglobulin fold and that yields a binding
capacity similar to a monoclonal antibody. The man skilled in the art knows how to select
the protein scaffold. More particularly, it is known that, to be selected, such a scaffold
should display several features as follow (Skerra A., J. Mol. Recogn., 13, 2000, 167-187):

phylogenetically good conservation, robust architecture with a well-known three-
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dimensional molecular organization (such as, for example, crystallography or NMR), small
size, no or only a low degree of post-franslational modifications, easy to produce, express
and purify. Such a protein scaffold can be, but without limitation, a structure selected from
the group consisting in fibronectin and preferentially the tenth fibronectin type Il domain
(FNfn10), lipocalin, anticalin (Skerra A., J. Biotechnol., 2001, 74(4):257-75), the protein Z
derivative from the domain B of staphylococcal protein A, thioredoxin A or any protein
with a repeated domain such as an "ankyrin repeat" (Kohl et al., PNAS, 2003, vol.100,
No.4, 1700-1705), "armadillo repeat”, "leucine-rich repeat" or "tetratricopeptide repeat”.
There could also be mentioned a scaffold derivative from toxins (such as, for example,
scorpion, insect, plant or mollusc toxins) or protein inhibitors of neuronal nitric oxide

synthase (PIN).

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

way.

General Procedures

All reagents obtained from commercial sources were used without further purification.
Anhydrous solvents were obtained from commercial sources and used without further
drying. Flash chromatography was performed on ISCO CombiFlash Rf 2001 with pre-
packed silica-gel cartridges (SiliaSep™ F60 (40-63um, 60A). Thin layer chromatography
was conducted with 5 x 10 cm plates coated with Merck Type 60 Fasy silica-gel.

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

Analytical LC-MS

The compounds of the present invention were characterized by hugh performance liquid
chromatography-mass spectroscopy (HPLC-MS) on either an Agilent HP1200 Rapid
Resolution Mass detector 6140 multi mode source m/z range 150 to 1000 amu or an
Agilent HP1100 Mass detector 1946D ESI source m/z range 150 to 1000 amu. The

conditions and methods listed below are identical for both machines.

Detection: UV detection at 230, 254 and 270 nm.
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Injection Volume:  2pl

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

acid at pH ca 3.5.

B - 95% Acetonitrile + 5% A + 0.08% (v/v) formic acid
Method A (3.75 min; either positive (pos) or positive and negative (pos / neg) ionisation)
Column: Gemini Spm, C18, 30 mm x 4.6mm (Phenomenex).

Temperature: 35°C.

Gradient;

Time {(min) Solvent A (%) |Solvent B (%) Hlow
(mL./min)
0 95 5 _ 2
0.25 95 5 2
2.50 95 5 2
2.55 5 95 3
3.60 5 95 3
3.65 5 95 2
3.70 95 5 2
3.75 95 5 2

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

Column: Gemini Spm, C18, 30 mm x 4.6mm (Phenomenex).
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Temperature: 35°C.

Gradient:

Time (min) Solvent A (%) |Solvent B (%) Flow
(mL/min)

0 95 5 1.1
0.12 95 5 1.1
1.30 5 95 1.1
1.35 5 95 1.7
1.85 5 95 1.7
1.90 5 95 1.1
1.95 95 5 1.1

Preparative HPLC

Some compounds of the invention were purified by preparative HPLC. These were
performed on a Waters FractionLynx MS autopurification system, with a Gemini® 5 pm
C18(2), 100 mm x 20 mm i.d. column from Phenomenex, running at a flow rate of 20
em’min’ with UV diode array detection (210-400 nm) and mass-directed collection.

Gradients used for each compound are shown in Table 1.

At pH 4: solvent A = 10 mM ammonium acetate in HPLC grade water + 0.08% v/v formic
acid. Solvent B = 95% v/v HPLC grade acetonitrile + 5% v/v solvent A + 0.08% v/v

formic acid.

At pH 9: solvent A = 10 mM ammonium acetate in HPLC grade water + 0.08% v/v
ammonia solution. Solvent B = 95% v/v HPLC grade acetonitrile + 5% v/v solvent A -+

0.08% v/v ammonia solution.
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The mass spectromeler was a Waters Micromass ZQ2000 spectrometer, operating in
positive or negative ion electrospray ionisation modes, with a molecular weight scan range

of 150 to 1000.

Preparation la: 2-fert-Butyl 7-methyl 6-[(nonafluorobutanesulfonyl)oxy]-1,2,3,4-

tetrahydroisoquineline-2,7-dicarboxylate
Step A: tert-Butyl 7-formyl-6-hydroxy-1,2,3,4-tetraliydroisoquinoline-2-carboxylute

fert-Butyl 6-hydroxy-3,4-dihydro-1H-isoquinoline-2-carboxylate (15.0 g, 0.06 mol) is
dissolved in 96 mL of 7% dimethoxymagnesium in methanol (0.06 mol) solution and
stirred for 30 minutes at room temperature. The reaction mixture is then concentrated and
co-evaporated with toluene to afford a powder, which is then suspended in toluene (300
ml). Paraformaldehyde (6.32 g, 0.21 mol) is added and the suspension heated to reflux. A
further 6.32 g of paraformaldehyde (0.21 mol) is added and allowed to stir for 48 h. The
reaction mixture is cooled to room temperature, diluted with ethyl acetate and washed with
1 N HCIL. The organic phase is separated and the aqueous washed with ethyl acetate. The
organics are combined, filtered through a celite pad and the filtrate washed with brine,
dried over magnesium sulphate, filtered and concentrated in vacuo. The crude material is
taken up in dichloromethane, loaded onto isolute and purified on CombiFlash (220 g silica,
dichloromethane to 3% methanol/dichloromethane) to afford the undesired regioisomer
cleanly as an oil. The remaining fractions are combined, concentrated to a solid, and re-
puritied on CombiFlash (220 g silica, iso-hexane to 30% ethyl acetate/ iso-hexane). The

product is obtained as a 2:1 ratio in favour of desired regioisomer.
LC/MS (Cy5HgNOy) 177 [M-Boe+H]'; RT 1.29 (Method B)
Step B: 2-tert-Butyl 7-methyl 6-hydroxy-1,2,3,4-tetraliydroisoquinoline-2,7-dicarboxylate

To a stirred solution of 6.4 g of a mixture of regioisomers of the aldehyde obtained in Step
A (approx. 4.22 g, 15.23 mmol) in methanol (250 mL) is added sodium cyanide (0.75 g,
0.02 mol). After I minute, activated maﬁganese dioxide (10.03 g, 115.4 mmol) is added
and the reaction is stirred at ambient temperature overnight. The reaction mixture is

filtered through a celite pad and concentrated. The crude material is purified on
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CombiFlash (220 g silica, iso-hexane to 20% ethyl acetate/ iso-hexane) and dried in vacuo

to afford a solid.
LC/MS (C1¢H NOs) 208 [M-Boc+H]"; RT 1.40 (Method B)

Step C: 2-tert-Butyl 7-methyl 6-f(nonafluorobutanesulfonyl)oxyf-1,2,3,4-

tefrahydroisoquinoline-2,7-dicarboxylate

To a solution of the phenol obtained in Step B (5.97 g, 19.41 mmol) in dichloromethane
(10 mL) cooled to 0 °C is added triethylamine (8.1 mL, 58.23 mmol), followed by
nonafluorobutane sulphonyl fluoride (10.46 mL, 58.23 mmol). Afler complete addition, the
mixture is left to warm to room temperature and stirred for 1 day, after which time a
further 10.46 mL of the sulphonylating reagent is added and stirring is maintained for a
further day. 20.92 ml is subsequently added and the reaction stirred for a further 4-5 days.
The reaction mixture is cooled to 0 °C and water (100 mL) is added. The mixture is
extracted with dichloromethane and the organic layers dried over magnesium sulphate,
filtered and concentrated in vacuo. The crude material is taken up in dichloromethane,
loaded onto isolute and purified on CombiFlash (120 g silica, iso-hexane to 10% ethyl

acetate/ iso-hexane), and dried in vacuo to afford an oil which slowly crystallises to a solid.

LC/MS (CyyH20NO7FS) no ionisation; RT 1.62 (Method B)

Preparation 1b: 2-tert-Butyl 7-methyl 6-(trifluoromethanesulfonyloxy)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate

To a solution of the phenol from Step B of Preparation la (2.06 g, 6.70 mmotl) and pyridine
(1.27 mL, 20.1 mmol) in dichloromethane (75 mL} is added ftriflic anhydride (1.69 mL,
10.05 mmol) at -10 — 0 °C over 30 min. The mixture is stirred at 0 °C for 2 h, then ice-
water (50 mL) is added and the mixtﬁre is acidified with dilute aqueous hydrochloric acid
to give pH 2-3. The mixture is extracted with ethyl acetate and the organic extracts are
washed sequentially with with brine and saturated aqueous copper sulfate, dried over

magnesium sulphate, and concentrated in vacwuo to afford the product.
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Preparation lc: fert-Butyl 7-formyl-6-(trifluoromethanesulfonyloxy)-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

To a solution of the product from Step A of Preparation la (3.1 g, 11.2 mmol) in
anhydrous dichloromethane (50 mL), cooled in an ice-bath, is added pyridine (4.52 mL, 56
mmol) followed by slow addition of triflic anhydride (2.75 mL, 16.8 mmol). The mixture

is allowed to warm to ambient temperature and left stirring for ca 16 h.

The reaction is diluted with ice-cold water, acidified with dilute HCI to ~ pH 3, and then
extracted into ethyl acetate, and washed with saturated aqueous copper sulphate solution.
The organic phase is dried over magnesium sulphate, filtered and evaporated. The crude
material is purified by column chromatography on silica, eluting with a gradient of iso-
hexane to 25% ethyl acetate/iso-hexane to afford the desired product as a mixture with the
cotresponding regioisomer (ferf-butyl S-formyl-6-(trifluoromethanesulfonyloxy)-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate).

Preparation 1d: 2-fert-Butyl 5-methyl 6-bromo-2,3-dihydro-1H-iseindole-2,5-

dicarboxylate
Step A: 5-Bromobenzene-1,2,4-tricarboxylic acid

Bromotrimethyl benzene (40.7 g, 205 mmol) was added to a mixture of water (3.25 L),
potassium permanganate (232 g, 1.468 mol) and sodium carbonate (28.5 g, 206 mmol).
The mixture was stirred at reflux for 60 h. Ethanol (820 mlL) was added dropwise, and the
resultant mixture was {filtered hot through celite, then allowed to cool to ambient
temperature. The filtrate was acidified with concentrated aqueous HCI, and the organic

solvent was removed in vacuo. The solid product was isolated by filtration.
Step B: 6-Bromo-1,3-dioxo-2,3-dihydro-1H-isoindole-5-carboxylic acid

The product from Step A (42.8 g, 148 mmol) and ammonium bromide (43.5 g, 444 mmol)
were finely powdered, and homogenised. The resulting solid mixture was heated at 230 —
240 °C for 2 h while carefully mixing every 15 min. The mixture was allowed to cool to

ambient temperature, then added to water (230 mL), acidified to pH 1-2 with concentrated
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aqueous HCl, and extracted with multiple portions of ethyl acetate. The combined organic
extracts were evaporated, and the resultant solid was triturated with a minimal amount of

ethyl acetate, and then subsequently with ethanol to afford the desired product as a solid.

Step C: (4-Methoxyphenylymethyl 6-bromo-2-f(4-methoxyphenyl)methyl]-1,3-dioxo-2,3-
dihydro-1-iseindole-5-carboxylate

The product from Step B (40 g, 148 mmol), 1-(chloromethyl)-4-methoxybenzene (48.7 g,
311 mmol), and potassium carbonate (61.3 g, 444 mmol) were added to DMF (760 mL)
and the mixture was heated at 45 °C for ca 16 h. Water (1140 mL) was added, and the
resultant precipitate was isolated by filtration, dissolved in chloroform (1100 mL), and

dried (sodium sulphate). Evaporation afforded the desired product as a solid.
Step D: {6-Bromo-2-[(4-methoxyphenyl)methyl]-2,3-dihydro-1H-isoindol-5-yl}methanol

The product from Step C (55.4 g, 108.5 mmol) was suspended in dry THF (165 mL) and
borane-THF (1M in THF; 542 mL, 542 mmol) was added dropwise under argon. After 30
min the mixture was heated to 60 °C for 6 h. Methanol (244.5 mL) was added dropwise
(liberating gas) and the resultant solution was evaporated under reduced pressure to a
volume of 300 mL. Methanol (170 mL) and 10% aqueous HCI (220 mL) were added and
the resultant mixture was heated at 70 °C for 3.5 h. The solution was evaporated under
reduced pressure, and the residue was partitioned between saturated aqueous potassium
carbonate and dichloromethane. The aqueous phase was extracted with dichloromethane,
and the combined 01'gaﬁic extracts were concentrated in vacuo and purified by flash

column chromatography, eluting with a gradient of 5 — 60% ethy! acetate / hexane to afford

the desired product.
Step E: tert-Butyl 5-bromo-6-(hydroxymethyl)-2,3-diliydro-1H-isoindole-2-carboxylafte

A solution of the compound from Step D (11.3 g, 32.5 mmol) in trifluoroacetic acid (145
mlL) was heated as rapidly as possible at 200 °C under microwave irradiation for 7 min.
The trifluoroacetic acid was removed under vacuum, 10% aqueous sodium hydroxide (185
mlL) was added, and the resultant mixture was carefully triturated / homogenised, then
exftracted with several portions of dichloromethane. The combined organic extracts were

evaporated, then dissolved in a 1:1 mixture of methanol/dichloromethane (210 mL) and di-
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tert-butyl dicarbonate (1.2 eq) was added. After 40 min, the solvent was removed in vacuo
and the crude material was purified by flash column chromatography on silica, eluting with

1:1 hexane/ethy! acetate to afford the product.
Step F: tert-Butyl 5-bromo-6-formyl-2,3-diltydro-1H-isoindole-2-carboxylate

The product from Step E (5 g, 15.2 mmol) was dissolved in dichloromethane (63.5), and
Dess-Martin periodinane (8.4 g, 19.8 mmol} was added portion-wise. After 1 h, the
mixture was concentrated in vacuo and the crude material was purified by flash column
chromatography on silica, eluting with a gradient of 2%-15% ethyl acetate/hexane to

afford the desired product.
Step G: 2-tert-Butyl S-methyl 6-bromo-2,3-dihydro-1H-isoindole-2,5-dicarboxylate

The compound from Step F (1.63 g, 5.0 mmol), manganese dioxide (8.69 g, 100 mmol),
sodium cyanide (1.47 g, 30 mmol) and acetic acid (601 mg, 10.0 mmol) were suspended in
methanol (50 mL) and the mixture was stirred for ca 16 h. The reaction was filtered
through celite, concentrated in vacuo, and the residue partitioned between ethyl acetate and
water. The organic phase was concentrated in vacwo and purified by flash column
chromatography on silica, eluting with a gradient of 0% - 10% ethyl acetate/hexane to

afford the desired product.

Preparation le: fert-Butyl 5-bromo-6-[(3.5)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl|-2,3-dihydro-1 H-isoindole-2-carboxylate
Step A: 6-Bromo-2-{(tert-butoxy)carbonyl]-2,3-dilydro-1H-isoindole-5-carboxylic acid

To a solution of the product of Preparation 1d (1 g, 2.81 mmol) in dioxane (5 mL) is added
a solution of lithium hydroxide monohydrate (236 mg, 5.62 mmol) in water (5 mL), and
the reaction is heated to 90 °C. After 40 min, the reaction is allowed to cool, and is diluted
with water and acidified to ~ pH 2 with 2N aqueous HCl. The mixture is extracted with
ethyl acetate, and the organic extracts are dried and evaporated under reduced to pressure

to afford the product as a solid.

LC/MS (Cy4H;BiNOy) 342 [MH]'; RT 2.30 (Method A)
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Step B: tert-Butyl 5-bromo-6-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-2,3-diltydro-1H-isoindole-2-carboxylate

To a solution of the product from Step A (933 mg, 2.73 mmol) in DMF (10 mL) is added
triethylamine (1.33 mL, 9.55 mmol), HBTU (1.04 g, 2.73 mmol) followed by the product
of Préparation 2a (832 mg, 2.73 mmol) and the mixture is stirred at ambient temperature
for ca 16 h. The reaction is diluted with water and the resulting precipitate is filtered and
washed with water. The solid is taken-up in ethyl acetate, dried over magnesium sulphate,
filtered and evaporated. The crude material is purified by column chromatography over
silica gel, eluting with a gradient of iso-hexane to 1:1 ethyl acetate/iso-hexane to afford the

product as a foam.

LC/MS (C23H34B1‘N3O4) 556 [M+H]+; RT 2.35 (Method A)

Preparation 1f: tert-Butyl 5-bromo-6-[(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindole-2-carboxylate

The procedure is as in Preparation le, replacing the product of Preparation 2a used in Step
C with (3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline  hydrochloride obtained from
Preparation 2b.

LC/MS (C24H27B1'N203) 471 [M+H]+; RT 2.76 (Method A)

Preparation 1g: 6-Bromo-2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-

carboxylic acid

Step A: 2-(3-Bromo-4-methoxyphenyl)ethanamine

To a solution of 2-(4-methoxyphenyl)ethanamine (25.0 g, 0.165 mol) in glacial acetic acid
(300 mL) was added a solution of bromine (31.7 g, 0.198 mol) in glacial acetic acid (200
mL) dropwise. A white precipitate formed immediately, and the reaction was stirred at rt
for 48 h. The white solid was filtered off and washed with hexane to obtain the
hydrobromide salt. The mother liquor was evaporated and it was washed with a small

amount of acetic acid and hexane. These salts were dissolved in water and the pH was
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adjusted to 8. The suspension was extracted with DCM and dried, and concentrated under

reduced pressure. The crude product was used in the next step without further purification.

Step B: N-[2-(3-Bromo-4-methoxyplenyl)ethyl]-2,2,2-trifluoroacetamide

2-(3-bromo-4-methoxyphenyl)ethanamine (600 mg) was dissolved in 6 mL TFAA and 6
ml, DCM and the mixture was stirred for Th. It was cooled in ice bath and 24 mL water
was added to the mixture. The organic phase was washed with water several times, dried
and concentrated under reduced pressure. The crude product was used in the next step

without further purification.

Step C: 1-(6-Bromo-7-methoxy-3,4-diliydroisoquinolin-2(1 H)-yl)-2,2,2-

trifluoroethanone

To a solution of 40 % sulphuric acid in acetic acid (150 mL) was added N-[2-(3-bromo-4-
methoxyphenyl)ethyl]-2,2 2-trifluoroacetamide (15.5 g, 52.4 mmol) and paraformaldehyde
(2.4 g, 80 mmol). The reaction mixture was stirred at room temperature for 18 h, poured
into cold water and extracted with ethyl acetate. The combined organic layer was washed
with sodium hydrogen carbonate solution, dried and concentrated under reduced pressure.
The crude product was purified with flash chromatography (eluent: n-hexane:EtOAc

gradient).

Step D: 1-(6-Bromo-7-hydroxy-3,4-diliydroisoquinolin-2(1H)-pl)-2,2, 2-triflucroethanone
Under argon atmosphere a solution of 1-(6-bromo-7-methoxy-3,4-dihydroisoquinolin-
2(1H)-yl)-2,2,2-trifluoroethanone (1 mmol) in 20 mL DCM was slowly added to a
precooled solution of boron tribromide (1 mmol) in 30 mL DCM at -30 °C. The resulting
solution was slowly warmed to -12 °C and stirred for 16 h. The reaction was quenched by
adding ice and the product was extracted with EtOAc. The organic phase was washed with
water and saturated aqueous NaCl and dried, The crude product was purified with flash

chromatography (eluent: n-hexane:DCM gradient).

Step E: 6-Bromo-2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinolin-7-yl

trifluoromethanesulfonate
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1-(6-bromo-7-hydroxy-3,4-dihydroisoquinolin-2(1 H)-yl)-2,2,2-trifluoroethanone (5.72 g,
17.7 mmol) and 2.2 mL pyridine (2.12 g, 26.5 mmol) was dissolved in DCM (130 mL). At
0°C 21.2 mL (21.2 mmol) trifluoromethanesulfonic anhydride (1M in DCM) was added
dropwise and the temperature was left to be warmed to rt. When the reaction reached an
appropriate conversion it was diluted with brine. The layers were separated and the
organics were dried with NaySOy, filtered and concentrated under reduced pressure. The
crude product was purified wvia flash chromatography using heptane and ethyl acetate as
eluents to obtain 6-bromo-2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinolin-7-yl

trifluoromethanesulfonate.

Step F: 6-Bromo-2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-carboxylic acid

6-bromo-2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinolin-7-yl  triflunoromethanesulfonate
(912 mg, 2.0 mmol) and 146 mg (dppfH)PdCl; (0.2 mmol) were dissolved in 15 mL DMF
and 5 ml, HyO. 560 ul. TEA (404 mg, 4.0 mmol) was added and the mixture was stirred at
75°C under CO atmosphere (1 bar). When the reaction reached an appropriate conversion
it was diluted with DCM, extracted with 0.2 M HCl,q. The layers were separated, the
organics were dried with Na,SO, filtered and concentrated under reduced pressure. The
crude product was purified with flash chromatography using DCM and methanol as
eluents to obtain 6-bromo-2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-carboxylic

acid.

Preparation 1ha:  1-{6-Bromo-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-2-yl}-2,2,2-

triffluoroethan-1-one

To a solution of the acid from Preparation 1g (2 g, 0.01 mol) in N,N-dimethylformamide
(15 mL) was added N,N-diisopropylethylamine (1.98 mL, 11.36 mmol), the amine from
Preparation 2a (1.39 g, 5.96 mmol) and HBTU (2.15 g, 5.68 mmol), and the mixture was
stirred at ambient temperature for ca 16 h. The reaction was concentrated in vacuo then
redissolved in ethylacetate, and washed with water and brine. The organic extract was
dried over magnesium sulphate, concentrated in vacuo, and purified by flash column

chromatography (40 g silica, dichloromethane to 3% methanol in dichloromethane).
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LC/MS (CyHyyBrF4N303) 566 [M+H]+; RT 1.26 (Method B)

Preparation 1hb:  1-{6-Bromo-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinolin-2-yl}-2,2,2-trifluoroethan-1-one

The procedure is as in Preparation lha, replacing the amine from Preparation 2a with the

amine from Preparation 2b.

LC/MS (Col5oBrTF3N,0,) 481 [M+HT'; RT 1.46 (Method B)

Preparation 2a: (3.5)-3-(Morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline

dihydrochleride

Step A: Benzyl (35)-3-(4-morpholinyicarbonyl)-3,4-diltydro-2(1 H)-isoquinoline

carboxylate

To a solution of 5 g of (35)-2-|(benzyloxy)carbonyl]-1,2,3,4-tetrahydro-3-isoquinoline-
carboxylic acid (16 mmol) in 160 mL of dichloromethane there are added 1.5 mL of
morpholine (17.6 mmol) and then 9 mL of NN, N-triethylamine (64 mmol), 3.3 g of 1-
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 and is then poured onto a solution of ammonium chloride and
extracted with ethyl acetate. The organic phase is subsequently dried over magnesium
sulphate and then filtered and evaporated to dryness. The crude product so obtained is then
purified by chromatography over silica gel (dichloromethane/methanol gradient). The

product is obtained in the form of a foam.

"H-NMR: § (400 MHz; dmso-d6; 353°K): 7.30 (m, 5H benzyl); 7.15 (m, 4H aromatic);
52-50 (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™
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Step  B: Bengyl (38)-3-(4-morpholinylmethyl)-3,4-diltydro-2(1 H)-isoquinoline

carboxylate

To a solution of 5.3 g of the product obtained in Step A (13.9 mmol) in 278 mL of
tetrahydrofuran there are added 14 mL of BH;Me,S (27.8 mmol) at ambient temperature.
The whole is heated for 4 hours at 80°C. It is allowed to return to ambient temperature, and
then there are added 7 mL (14 mmol) of BHsMe;S. The reaction mixture is again heated at
80°C for 2 hours. The tetrahydrofuran is subsequently evaporated off, and there are then
added slowly methanol and then 5.6 mL of 5N hydrochloric acid (27.8 mmol). The mixture
is stirred at ambient temperature overnight and then at 80°C for one hour. There is
subsequently added a saturated NalICO; solution to the reaction mixture at 0°C until a pH
of 8 is reached, and then extraction with ethyl acetate is carried out. The organic phase is
subsequently dried over magnesium sulphate and then filtered and evaporated to dryness.

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

"H-NMR: $ (400 MHz; dmso-d6; 353°K): 7.43-7.30 (unresolved peak, SH benzyl); 7.19
{mm, 4H aromatic); 5.16 (m, 2H, 2H benzyl); 4.79-4.29 (d, 2H dihydroisoquinoline); 4.58
(m, 1H dihydroisoquinoline); 3.50 (m, 4H morpholine); 3.02-2.80 (dd, 2H
dihydroisoquinoline); 2.42-2.28 (unresolved peak, SH, 4H morpholine, 1H morpholine);
2.15 {dd, 1H morpholine)

IR: v: >CIL: 2810 cm’l; vi >C=0: 1694 em™; v: >C-0-C<: 1114 em’; vi >CH-Ar: 751;
697 cm’!

Step C: (38)-3-(4-Morpholinylmetiyi)-1,2,3,4-tetralyydroisoquinoline

To a solution of 4.9 g of the compound of Step B (13.4 mmol) in 67 mL of ethanol there is
added 0.980 g of palladium dihydroxide (20% by mass) at ambient temperature. The
reaction mixture is placed under 1.2 bar of hydrogen at ambient temperature for 4 hours. It
is subsequently passed over a Whatman filter, and then the palladium is rinsed several
times with ethanol. The filtrate is evaporated to dryness. The title product is obtained in the

form of an oil.

"H-NMR: & (400 MHz; dmso-d6; 300°K): 7.12-7.0 (unresolved peak, 4H aromatic); 3.92
(s, 2H tetrahydroisoquinoline); 3.60 (t, 4H morpholine); 298 (m, 1H
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tetrahydroisoquinoline); 2.68 (dd, |H tetrahydroisoquinoline); 2.5-2.3 (unresolved peak,
8H, 1H tetrahydroisoquinoline, 6H morpholine, 1H NH)
IR: v: >NH: 3322 cm™ v: >C-0-C<: 1115 em™ v: >CH-Ar: 742 cm’™!
Step D: (35)-3-(4-Morpholinylmethyl)-1,2,3,4-tetralydroisoquinofine dihydrochloride

The free base obtained in Step C is disselved in a minimum volume of dichloromethane.
To the stirred solution at room temperature is added 1M HCI solution in diethyl ether (3
equiv). The reaction is stirred for 15 minutes, after which time diethyl ether is added. The
resulting precipitate is filtered, washed with diethyl ether, then dried under vacuum to

afford the product.

Preparation 2b: (3R)-3-Methyl-1,2,3,4-tetrahydroisoquinoline

Step A: 3-Metlyl-1,2,3,4-tetraliydroisoquinoline

To a solution of 3-methylisoquinoline and NiCI2*¥*6H20 (1.2 eq) in methanol (3 mL
/mmol), cooled to 0°C, is added sodium borohydride (12 eq) portion-wise over 1 h. The
reaction mixture is stirred at ambient temperature for 1 h, then quenched by addition of
water. The solvent is removed under reduced pressure, and the residue is partitioned
between ethyl acetate and water. The organic phase is dried over sodium sulphate and

evaporated to afford the crude product.
Step B: (3R)-3-Methyi-1,2,3,4-tetraliydroisoquinoline

The product from Step A (4.5 g) is dissolved in a 1:9 isopropanol/heptane mixture (55
mL), and the resultant solution is repeat-injected onto an IC Column (50x500mm, 20 um
particle size), eluting with 5:95 mixture of 2-propanol/heptane containing 0.05%
diethylamine, with a flow rate of 50 ml/min at ambient temperature. Under these

conditions the (R)-1somer eluted as the second fraction.

Preparation 2¢: terf-Butyl [(35)-1,2,3,4-tetrahydroisoquinolin-3-ylmethyl]

carbamate

Step A: Benzyl (38)-3-(hydroxymethyl)-3,4-dilydro-1H-isoquinoline-2-carboxylute
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This compound is obtained using a protocol from the literature (R. B. Kawthekar ef a/
South Afiica Jouwrnal of Chemistry 63, 195, 2009) starting from 15 g of (35)-1,2,3,4-
tetrahydroisequinolin-3-ylmethanol (91.9 mmol) in the presence of benzyl chloroformate
and triethylamine dissolved in dichloromethane. After purification on silica gel (gradient

petroleum ether/ AcOEt), the title product is obtained in the form of an oil.

"H NMR: & (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, CHy-Ph); 4.73 (d, 1H, H
tetrahydroisoquinoline); 4.47 (m, H, CH,OH); 4.36 (m, 1H, H tetrahydroisoquinoline);
4.28 (d, 1H, H tetrahydroisoquinoline); 3.39 (dd, 1H, CH,OH); 3.23 (dd, 1H, CH,OH);
2.93 (dd, 1H, H tetrahydroisoquinoline); 2.86 (dd, 1H, H tetrahydroisoquinoline).

IR: v OH: 3416 cm™; v <C=0 1694 cm™; v aromatic >C-H: 754 em’!

Step B: Benzyl (3S)-3-(azidomethyl)-3,4-dikpdroisoquinoline-2(1H)-carboxylate

This compound is obtained using a protocol from the literature (D. Pagé ef 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 dissolved in THF.
After purification on silica gel (gradient petroleum ether / AcOEt), the title product is

obtained in the form of an oil.

'"H NMR: 5 (400 MHz; DMSO0-d6; 300K): 7.36 (i, SH, aromatic Hs, O-benzyl); 7.19 (m,
4H, aromatic Hs, H tetrahydroisoquinoline); 5.16 (s, 2H, CHy-Ph); 4.76 (d, 1H, H
tetrahydroisoquinoline); 4.53 (m, 1H, H tetrahydroisoquinoline);, 4.30 (m, 1H, H
tetrahydreisoquinoline); 3.28 (m, 2H, CH;N3); 3.06 (dd, 1H, H tetrahydroisoquinoline);
2.78 (dd, 1H, H tetrahydroisoquinoline)

IR: v N3: 2095 cm’i; v <C=0:1694 cm ;v aromatic >C-H: 754 em’!

Step C: Benzyl (38)-3-(aminomethyl)-3,4-dilydroisoquinoline-2(1H)-carboxylate

To a solution of 20.9 g (64.5 mmol) of the azido compound obtained in Step B in 650 mL
of THF there are successively added 25.5 g (97.2 mmol) of triphenylphosphine and 157
mL of water. The complete batch is heated at reflux for 2 hours 30 minutes. The reaction

mixture is then concentrated to dryness and the residual oil is then taken up in isopropyl
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ether. A white precipitate appears, which is filtered off and washed with isopropy! ether.
The filtrate is then concentrated to dryness and is then purified by chromatography on

silica gel (gradient CHyCly/MeOH). The title product is obtained in the form of an oil.

"H NMR: § (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, CH,-Ph); 4.75-4.3 (m, 2H, H
tetrahydroisoquinoline); 4.30 (d, TH, H tetrahydroisoquinoline); 2.90 (m, 2H, CHNH,);
245 (m, 2H, H tetrahydroisoquinoline); 1.40 (m, 2H, NH;)

IR: v NHy: 3400-3300 cm™; v <C=0: 1688 cm™

Step D: Benzyl (3S5)-3-{[(tert-butoxycarbonyl}aminolmethyl}-3,4-dilydroisoquinoline-
2(1H}-carboxylate

To a solution of 184 g (62.1 mmol) of the compound obtained in Step C in 630 ml of
dichloromethane there are successively added 17.5 mL (124 mmol) of triethylamine and, in
portions, 14.9 g (68.3 mmol) of di-fert-butyl dicarbonate. The complete batch is stirred at
ambient temperature for 2 hours. The reaction mixture is then concentrated, and then ethyl
acetate is added. The organic phase is successively washed with 1M HCI solution,
saturated NaCl solution, saturated NaHCQO; solution and then saturated NaCl solution.
After drying, concentrating to dryness and purification by chromatography on silica gel

(gradient petroleum ether / AcOEt), the title product is obtained in the form of an oil.

'H NMR: & (400 MHz; DMSO-d6, 300K): 7.35 (m, 5H, aromatic Hs, O-benzyl); 7.15 (m,
4H, aromatic Hs, H tetrahydroisoquinoline); 6.51 (m, 1H, NHBoc); 5.12 (s, 2H, CH,-Ph);
4.76 (d, 1H, H tetrahydroisoquinoline); 4.51 (m, 1H, H tetrahydroisoquinoline); 4.36 (d,
[H, H tetrahydroisoquinoline); 2.95 (m, 3H, H tetrahydroisoquinoline + CH,NHBoc); 2.71
(d, TH, H tetrahydroisoquinoline); 1.34 (s, 9H, NHBoc)

IR: v NH: 3351 em™; v <C=0: 1686 cm™

Step E; tert-Butyl [(35)-1,2,3,4-tetraliydroisoquinolin-3-ylmethyljcarbamate
To a solution of 21 g (53 mmol} of the compound obtained in Step D in 600 mL of ethyl
acetate there are added 2.1 g of palladium-on-carbon 10 %. The complete batch is stirred at

ambient temperature under 1.3 bar of dihydrogen pressure for 5 hours. The reaction
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mixture is then filtered, and then concentrated to dryness. The title product is obtained in

the form of a solid.

'H NMR: § (400 MHz, DMSO-d6; 300K): 7.15 (m, 4H, aromatic Hs, H tetrahydro-
isoquinoline); 6.85 (t, 1H, NHBoc); 3.90 (m, 2H, H tetrahydroisoquinoline); 3.00 (m, 2H,
CH;NHBoc); 2.80 (m, 1H, H tetrahydroisoquinoline); 2.65 (dd, 1H, H tetrahydro-
isoquinoline); 2.40 (dd, 1H, H tetrahydroisoquinoline); 1.40 (s, 9H, NHBoc)

IR: v NH: 3386-3205 cm™ (NH amide); v <C=0: 1688 cm™; v NH: 1526 cm” (NH amine)

Preparation 2d: (35)-3-2-(Morpholin-4-yl)ethyl]-1,2,3,4-tetrahydroisoquinoline

hydrochloride

Step A: tert-Butyl (3S)-3-(2-morphofine-2-oxo-ethyl)-3,4-dihydro-1 H-isoquinoline-2-
carboxylate

To a solution of 3 g (10.30 mmol) of [(3S)-2-(tert-butoxycarbonyl)-1,2,3,4-tetrahydro-
isoquinolin-3-ylJacetic acid in 100 mL of dichloromethane there are added, dropwise,
1.10 mL (11.32 mmol) of morpholine and, dropwise throughout, 4.3 mL (30.9 mmol) of
tricthylamine, 2.20 g (12.40 mmol) of 1,2-dichloromethane and 1.70 g (1.68 mmol) of
hydroxybenzotriazole. The complete batch is stirred at ambient temperature for 15 hours.
The reaction mixture is then diluted with dichloromethane and washed successively with
IM HCI solution, saturated NaHCO; solution and then saturated NaCl solution until
neutral. The organic phase is then dried over MgSQy, filtered and concentrated to dryness.
After purification by column chromatography on silica gel (dichloromethane /MeOH), the

title product is obtained in the form of an oil.

'H NMR: & (400 MHz; dmso-d6; 300K): 7.20-7.10 (m, 4H, aromatic Hs,
tetrahydroisoquinoline); 4.70 (m, 1H, aliphatic Hs, CH tetrahydroisoquinoline); 4.75-4.20
(2m, 2H, aliphatic Hs, CH, alpha to tetrahydroisoquinoline N); 3.60 (m, 8H, aliphatic Hs,
morpholine); 3.00 and 2.70 (2 dd, 2H, aliphatic H, tetrahydroisoquinoline); 2.50-2.20 (2d,
2H, aliphatic Hs, CH,CO); 1.40 (s, 9H, Bu)

IR: v C=0: 1687; 1625 cm™
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Step B: 1-(Morpholin-4-pl)-2-{(35)-1,2,3 4-tetraliydroisoquinolin-3-yllethanone
hivdrochloride

To a solution of 2.88 g (7.18 mmol) of the compound obtained in Step A in 16 mlL of
dichloromethane there are added, dropwise, 80 mL (80 mmol) of 1M ethereal HCI
solution. The complete batch is stirred at ambient temperature for 15 hours, the suspension
is then filtered and the precipitate is washed with ether. After drying, the title product is

obtained in the form of a solid.

'H NMR: § (400 MHz; dmso-d6; 300K): 9.80-9.50 (m, 2H, NIL"); 7.30-7.10 (m, 4H,
aromatic Hs, tetrahydroisoquinoline); 4.30 (m, 2H, aliphatic Hs, CH, alpha to
tetrahydroisoquinoline N); 3.80 (m, 1H, aliphatic Hs, CH tetrahydroisoquinoline); 3.70-
3.40 (2m, 8H, aliphatic Hs, morpholine); 3.15 and 2.8 (m, 4H, aliphatic H, CH;
tetrahydroisoquinoline and CH,CO)

IR: v -NH": 2800-1900 cm™; v C=0: 1620 em™

Step C: (35)-3-[2-(Morpholin-4-yl)ethyl]-1,2,3,4-tetraliydroisoquinoline hydrochloride

A solution of 2.2 g (7.44 mmol) of the compound obtained in Step B in 22 mL of MTBE
and 5 ml, of dichloromethane is prepared. After cooling in an ice bath at 0°C, there are
then added, dropwise, 15 mL (15 mmol) of a 1M solution of LiAlH, in tetrahydrofuran.
The complete batch is then stirred at ambient temperature for 6 hours. It is placed at 0°C,
and there is then added, dropwise, 1 mL of 5M NaOH solution. The complete batch is
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 IM ethereal HCI solution. The complete batch is stirred at ambient temperature for 1
hour and then filtered. The crystals thereby obtained are washed with ethyl ether. After

drying, the title product is obtained in the form of a solid.

"H NMR: & (400 MHz; dmso-d6; 300K): 11.35 + 9.80 (2m, 2H, NHZ“L); 10.00 (m, H,
NH"); 7.20 (m, 4H, aromatic Hs, tetrahydroisoquinoline); 4.30 (s, 2H, aliphatic Hs, CHj;
alpha to tetrahydroisoquinoline N); 4.00 + 3.85 (2m, 4H, aliphatic Hs, CH; alpha to
morpholine N); 3.70 (m, 1H, aliphatic Hs, CH tetrahydroisoquinoline); 3.55-3.30 (m, 4H,
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aliphatic Hs, CH alpha to morpholine O and CHx-Morpholine ); 3.15 (dd, 1H, aliphatic H,
CH; tetrahydroisoquinoline); 3.10 (m, 2H, aliphatic H, CH alpha to morpholine O); 2.90
(dd, 1H, aliphatic H, CH, tetrahydroisoquinoline); 2.30 + 2.15 (2m, 2H, aliphatic H, CH»-
tetrahydroisoquinoline)

IR: v NH' / -NH,": between 3500 and 2250 em™: v C=C: weak 1593 e¢m™; v aromatic
C-H: 765 e’

Preparation 2e: tert-Butyl {2-[(35)-1,2,3,4-tetrahydroisoquinolin-3-yl]ethyl}

carbamate

Step A: Benzyl (38)-3-(2-hydroxyethyl)-3,4-diliydroisoquinoline-2(1 H)-carboxylate
The title compound is obtained starting from (35)-2-[(benzyloxy)carbonyl]-1,2,3,4-
tetrahydroisoquineline-3-carboxylic acid, based on a protocol from the literature (Jinlong

Tiang ef al Bioorganic & Medicinal Chemistry Letters, 14, 1795, 2004).

Step B: Benzyl (38)-3-{2-[(methylsulphonyl)oxylethyl}-3,4-diliydroisoquinoline-2(1 H)-
carboxylate

To a solution of 10.6 g of the compound of Step A (35.6 mmol) in 350 mL of anhydrous
CH,Cl,, placed at 0°C, there are successively added triethylamine 10.1 mL (71.2 mmol)
and then, dropwise, methanesulphonyl chloride 3.1 mL (39 mmol). The reaction mixture is
then stirred at ambient temperature for 2 hours. Hydrolysis is then carried out by slowly
adding water. The product is extracted several times with CH,Cl,. The organic phases are
then combined and successively washed with 1N HCI solution, saturated NaCl solution,
saturated NaHCOj solution and saturated NaCl solution until neutral. They are then dried
over MgSO, and concentrated to dryness. After purification by chromatography on silica
gel (gradient petroleum ether/ AcOEL), the expected product is obtained in the form of a

foam.
LC/MS: m/z = (M + H)" =375

Step C: Benzpl (35)-3-(cyanomethyl)-3,4-dilydroisoquinoline-2(11)-carboxylate
To a solution of 15.4 g of the compound obtained in Step B (41.02 mmol} in 250 ml of
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anhydrous DMSO there are added 22 g (449 mmol) of sodium cyanide. The complete
batch is then heated at 60°C for 12 hours. It is allowed to cool and then the reaction
mixture is diluted by adding ethyl acetate. Hydrolysis is then carried out using saturated
NaHCO; solution. After again extracting twice with ethyl acetate, the organic phases are
combined, washed with H,0, dried over MgSO, and concentrated to dryness. After
purification by chromatography on silica gel (hexane/ AcOEt 7/3), the expected product is

obtained in the form of an oil,
LC/MS: m/z = [M+H]' = 307.1

Step D: Benzyl (3S)-3-(2-aminoethyl)-3,4-diliydroisoquinoline-2(1 H)-carboxylate

To a solution of 15.4 g of the compound obtained in Step C (50.3 mmol) in 300 ml, of
anhydrous THF, placed at 0°C, there is added, dropwise, a 1N solution of BH3-THF. The
reaction mixture is allowed to gradually come back to ambient temperature and then the
complete batch is stirred for 14 hours. The reaction mixture is then hydrolysed by slowly
adding saturated NH4Cl solution. After extracting twice with ethyl acetate, the organic
phases are combined and dried over MgSOy4. After concentrating to dryness, the expected
product is obtained in the form of a foam which is used directly, without purification, in

the next, protection step.

Step E: Benzyl (35)-3-{2-[(fert-butoxycarbonyl)aminojethyl}-3,4-diliydroisoquinoline-
2(1H)-carboxylate

To a solution of 15.6 g of the compound obtained in Step D (50.3 mmol) in 670 mL of
CH,Cl,, there are successively added 13.2 g (60.36 mmol) of Boc,O in portions, 14 mL
(100.6 mmol) of triethylamine, and DMAP in a catalytic amount. The complete batch is
stirred at ambient temperature for 5 hours. The reaction mixture is then hydrolysed with
water and extracted twice with CH,Cl. The organic phases are combined, washed with
water and dried over MgSO4. After concentrating to dryness and purification by
chromatography on silica gel (gradient heptane/AcOEt), the expected product is obtained

in the form of an oil.

LC/MS: m/z= (M + H)" =411
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Step F: tert-Butyl {2-](38)-1,2,3,4-tetrahiydroisoquinolin-3-pifethylicarbamate

To a solution of 10.4 g of the compound obtained in Step E (25.5 mmol) in 210 mL of
anhydrous MeOH there are added 2.71 g (2.55 mmol) of Pd/C 10%. The complete batch is
degassed for 30 minutes and then stirred under a hydrogen atmosphere for 16 hours. The
reaction mixture is then filtered and concentrated to dryness. The expected product is
obtained in the form of a solid which is taken up in a mixture of pentane/Et,O (90/10),

triturated and filtered. After drying, the product is obtained in the form of a solid.

'H NMR: 5 (400 MHz; dmso-d6; 300K): 7.1-6.98 (m, 4H, aromatic Hs,
tetrahydroisoquinoline); 6.83 (m, 1H, CH,NHBoc); 3.85 (s, 2H, aliphatic Hs,
tetrahydroisoquineline); 3.09 (g, 2H, CH;NHBoc); 2.73 (m, 1H, aliphatic Hs,
tetrahydroisoquinoline); 2.70 and 2.39 (2m, 2H, aliphatic Hs, tetrahydroisoquinoline); 1.63
{m, 2H, aliphatic Hs); 1.38 (s, 9H, NHCOOtBu)

IR: v: >NH: 3378, -3201 cm™ (amine, amide), v: >C=0: 1683 em” (amide); v: >NH:
1524 cm™ (amide); v: >C=0: 1168 cm™

LC/MS: m/z = [M+H] =277

Preparation 2f : (3R)-3-[3-(Morpholin-4-yDpropyl}-1,2,3,4-tetrahydroisoquinoline
dihydrochloride

Step _A: {(3S)-2-[(4-Metlylphenyl)sulphonyi]-1,2,3,4-tetrahiydroisoquinolin-3-ylimethyl
4-metlylbenzenesulphonate

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

Step B: tert-Butyl 2-({(3R)-2-[(4-methylphenyl)sulphonyl]-1,2,3,4-tetraliydroisoquinolin-
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 fert-butyl 3-morpholino-3-oxopropanoate (21.81 mmol) in

20 mL of anhydrous MTBE. This suspension stirred at ambient temperature for 1 hour and
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then the compound obtained in Step A is added in the form of a powder. The batch is
stirred at 60°C for 30 hours. 100 mL of saturated ammonium chloride solution are added.
The resulting solution is extracted with dichloromethane. The organic phase is then dried
over MgSO,, filtered and concentrated to dryness. After purification by column
chromatography over silica gel (dichloromethane/MeOH), the expected product is obtained

in the form of an oil.

NMR 'H (500 MHz, dmso-d6) 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 (25, 9 H)

IR (ATR) em™: v >C=0 : 1731 (ester); v: >C=0 : 1644 (amide); v: -SO2 : 1334-
1156;v :>C-O-C<: 1115; v : >CH-Ar : 815-746-709

Step C: 2-({(3R)-2-[(4-Methylphenplsulphonyl]-1,2,3,4-tetralhydroisoquinolin-3-
yhmethyl)-3-(morpholin-4-yl)-3-oxopropanoic acid

To a solution of 9.5 g (17.97 mmol) of the compound obtained in Step B in 40 mL of
dioxane there are added, dropwise, 20 mL of a 4M solution of 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.

NMR "H (400 MHz, dmso-d6) & ppm : 12.75 (m, 1 1), 7.6 (2*d, 2 H), 7.3 (2*d, 2 H),
7.1/6.95 (2*m, 4 H), 4.7-4.2 (d, 2 H), 4.25/4.12 (2*m, 1 H), 3.9-3.3 (m, 9 H), 2.55 (d, 2 H),
2.3 (2*s,3H), 1.8 (t,2 H)

IR (ATR) cm™ : v: -OH : 3500 & 2000; v: >C=0 : 1727 (acide) ; v: >C=0 : 1634
{amide) ; v : -SO2 : 1330-1155

Step _D: 3-{(3R)-2-[(4-Methylphenyl)sulphonyl]-1,2,3,4-tetrahydroisoquinolin-3-yl}-1-
(morpholin-4-ylpropan-1-one

To a solution of 7.80 g (16.51 mmol) of the compound obtained in Step C in 100 mL of
DMSO there are added 1.16 g (19.83 mmol) of solid sodium chloride and then, dropwise,

5 mlL of water. The batch is stirred at 130°C for 1 hour and then the solution is
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concentrated to %. The reaction mixture is then diluted with dichloromethane and washed
successively with saturated lithium chloride solution and then with saturated NaCl
solution. The organic phase is then dried over MgSQOy, filtered and concentrated to dryness.
After purification by column chromatography over silica gel (cyclohexane/ethyl acetate),

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

NMR 'H (400 MHz, dmso-d6) & ppm : 7.65 (d, 2 1), 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 1), 3.5 (m, 4 II), 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 1)

IR (ATR) cm™ : v :>C=0: 1639 ; v : -SO2 : 1331-1156 ; v : >CH-Ar : 815-675

Step  E:  (3R)-2-f(4-Methylphenyl)sulphonyl]-3-[3-(morpholin-d-yl)propyl|-1,2,3,4-
tetrahydroisoquinoline

To a solution of 6.0 g (14.0 mmol) of the compound obtained in Step D in 60 mL of
MTBE and 14 mL of dichloromethane there are added 1.06 g (28 mmol) of LAH in
portions over 5 minutes. The batch is stirred at ambient temperature for 15 hours. There are
added, dropwise, 1.5 mL of water and stirring is catried out for 15 minutes. There are then
added, dropwise, 1.5 mL of 5M sodium hydroxide solution and stirring is carried out for
15 minutes. The reaction mixture is then diluted with MTBE and dichloromethane. The
suspension is then filtered and the precipitate is washed with MTBE and dichloromethane.
The organic phase is then dried over MgSQs, filtered and concentrated to dryness. After
purification by column chromatography over silica gel (dichloromethane/EtOH/NH4OH),

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

NMR 'H (400 MHz, dmso-d6) 6 ppm : 7.68 (d, 2 H), 7.32 (d, 2 H), 7.1 (massif, 4 H),
4.65/4.23 (AB, 2 H), 4.2 (m, 1 H), 3.55 (t, 4 H), 2.7/2.6 (ABx, 2 H), 2.35 (s, 3 H), 2.25 (t, 4
H), 2.2 (t, 2 H), 1.4/1.3 (2m, 4 H)

IR (ATR) cm™ : v:-SO2 : 1333-1158

Step F: (3R)-3-[3-(Morpholin-4-yl)propyl]-1,2,3,4-tetrahydroisoquinoline
To a solution of 1.50 g (3.62 mmol) of the compound obtained in Step E in 20 mL of

anhydrous methanol there are added 2.0 g (82.3 mmol), in portions, of magnesium
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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 filtzate is
concentrated to dryness. After purification by column chromatography over silica gel

{dichloromethane/EtOH/NH4OH), the expected product is obtained in the form of an oil.

NMR "H (400 MHz, dmso-d6) 8 ppm : 7.3 (d, 2 H), 7.1 (t, 2 H), 7.1 (d+, 3 H), 7 (d, 2 H),
39(s,2H),3.55(t,4H),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) em™ : v : >NH2+/NH+ : 3500-2300 ;v >C-0-C<: 1115

High-resolution mass spectroscopy (ESI+-/FIA/HR) :
Formule brute : C;4 H,, N, O
[M-+H]" calculated: 261.1961
[M-+H]" measured: 261.1959

Step G: (3R)-3-[3-(Morpholin-4-ylhpropyl]-1,2,3,4-tetraliydroisoquinoline
dihydrochloride

The free base obtained in Step F is dissolved in a minimum volume of dichloromethane.
To the stirred solution at room temperature is added 1M HCI solution in diethyl ether (3
equiv). The reaction is stirred for 15 minutes, after which time diethyl ether is added. The
resulting precipitate is filtered, washed with diethyl ether, then dried under vacuum to

afford the product.

Preparation 2g: N,N-Dimethyl|(35)-1,2,3,4-tetrahydroisoquinolin-3-

ylmethyl]amine dihydrochloride

The procedure is as in the process of Preparation 2a, replacing the morpholine used in

Step A by N, N-dimethylamine.
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. Preparation 2h: (38)-3-[(4-Methylpiperazin-1-yDmethyl]-1,2,3,4-

tetrahydroisoquinoline trihydrochloride

The procedure is as in the process of Preparation 2a, replacing the morpholine used in
Step A by I-methyl-piperazine and using 4.5 equivalents of 1M HCI solution in diethyl
ether in Step D (salification step).

Preparation 3a: 4-|(fert-Butyldimethylsilyl)oxy]-N-methylaniline

To a solution of 3.69 g 4-methylamino-phenol (30 mmol) and 3.20 g imidazole (47 mmol)
in 65 mL of dichloromethane containing 1% ethanol, 5.88 g ters-butyl-dimethylsilyl
chloride (39 mmol) is added with rapid stirring at ambient temperature. After 30 minutes
the mixture is poured onto 160 mL water. The organic phase is separated and the aqueous
phase is exfracted with 50 mL dichloromethane. The combined organic phases are
subsequently dried over magnesium sulphate and then filtered and evaporated to dryness.
The crude product so obtained is then purified by chromatography over silica gel

(hexane/ethyl acetate 100:1) to give the product (6.2 g, 87%) as an oil.

Preparation 3b: 4-(Benzyloxy)-/N-phenylaniline

Benzyl bromide (1.79 mL, 15.08 mmol) was added to a mixture of 4-
hydroxydiphenylamine (2.54 g, 13.71 mmol), cesium carbonate (5.58g, 1.25 equiv) and
potassium iodide (283 mg, 0.1 equiv) in acetone (20 mL).

The mixture was stitred and heated at 50°C for 1.25 h. After this time, a further portion of
benzyl bromide (0.2 eq) and cesium carbonate (0.2 eq) were added and the mixture was
heated for 45 min. The reaction mixture was allowed to cool to ambient temperature, then
diluted with ethyl acetate, filtered, and the solvent removed in vacuo. The residue was
purified by flash chromatography (Combiflash; 120g SilaSep Silica column) eluting with
0-20% ethyl acetate in hexane gradient to afford the desired product as a solid.

LC/MS (C1oHyNO) 276 [M+H]'; RT 1.48 (Method B)
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Preparation 3¢: 4-(Benzyloxy)-N-ethylaniline

Step A: tert-Butyl-N-[4-(benzyloxy)phenyljcarbamate

To a mixture of fert-butyl-N-(4-hydroxyphenyl)carbamate (25 g, 0.12 mol) and potassium
carbonate (24.77 g, 0.18 mol) in DMF (400 mL) was added benzyl bromide (22.48 g, 0.13
mmol) and the reaction was heated at S0 °C for 16 h. The reaction was allowed to cool to
ambient temperature, and water (100 mL) was added, causing the precipitation of a white
solid. Further water (500 mL) was added and the resultant suspension was stirred for 30
min. The solid material was isolated by filtration, washed with water and dried under
vacuum. This solid material was then dissolved in dichloromethane (250 mL), dried over
magnesium sulfate and concentrated in vacio to afford the desired material (32.05 g, 0.11

mmol) as a white crystalline solid.
LC/MS (C1s12iNO;3) 200 [M-Boc+H]"; RT 1.45 (Method B)
Step B: tert-Butyl-N-{4-(benzyloxy)plhenyl]-N-ethylcarbamate

To a cooled solution of the compound obtained in Step A (5 g, 16.7 mmol) in THF (50
ml,) was added sodium hydride (1.34 g, 33.4 mmol) portion-wise, and the resultant
mixture was allowed to stir for 40 min. lodoethane (2.69 mL, 33.4 mimol) was added and
the reaction was allowed to stir at ambient temperature for 1 h and then at 40 °C for ca 16
h. The reaction was cooled, quenched with water and then extracted with ethyl acetate. The
organic phase was washed successively with aqueous sodium thiosulfate solution, aqueous
sodium bicarbonate solution, and brine. The organic extract was dried over magnesium
sulphate, filtered and concentrated in vacuo, and then adsorbed onto isolute and purified by
chromatography (CombiFlash Rg, 80 g RediSep™ silica cartridge) eluting in a gradient of
iso-hexane to 15 % ethyl acetate in iso-hexane to afford the desired product (537 g, 16.4

mmol).
LC/MS (C2oHzsNO3) 228 [M-Boc+H]"; RT 1.52 (Method B)
Step C: 4-(Benzyloxy)-N-ethvlaniline

To a solution of compound obtained in Step B (537 g, 164 mmol, 1 eq)in

dichloromethane (50 mL) was added trifluroacetic acid (5 mL) and the mixture was stirred
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at ambient temperature for 2 hours. The reaction mixture was diluted with water and
basified with aqueous 1M sodium hydroxide. The organic extract was dried over
magnesium sulphate, filtered, concentrated in vacuo and then adsorbed onto isolute
and purified by chromatography (CombiFlash Ry, 40 g RediSep™ silica cartridge) eluting
in a gradient of iso-hexane to 25 % ethyl acetate in iso-hexane to afford the product as a

yellow o1l (3.24 g, 14.25 mmol).

LC/MS (CsH;yNO) 228 [M+H]"; RT 1.03 (Method B)

Preparation 3d: 4-(Benzyloxy)-N-propylaniline

The procedure is as in Preparation 3c, replacing iodoethane used in Step B with 1-

todopropane.

LC/MS (C1sH1sNO) 242 [M+H]"; RT 1.21 (Method B)

Preparation 3e: 4-(Benzyloxy)-N-butylaniline

The procedure is as in Preparation 3c, replacing iodoethane used in Step B with 1-

iodobutane,

LC/MS (C7Hy NO) 256 [M+H]'; RT 1.56 (Method B)

Preparation 3f: 4-({4-|(tert-Butyldimethylsilyl)oxy] phenyl}amino)-1,5-dimethyl-

1H-pyrrole-2-carbonitrile

Step A: 4-Bromo-1,5-dimethyl-1H-pyrrole-2-carbonitrile

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 1,5-dimethyl-1/{-pyrrole-2-carbonitrile
(15.0 g, 0.12 mol) in acetic acid (300 ml.). The whole is stirred at ambient temperature for
24 hours, The reaction mixutre is then poured into a beaker containing 300 ml, of water.

The solid formed is filtered off and rinsed with water. It is then dissolved in
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dichloromethane (300 mL) and the organic phase is washed with brine, dried over sodium
sulphate, filtered and concentrated in vacuo to give the expected product in the form of a

solid.
'H NMR (CDCl3) & ppm: 2.25 (s, 3 H), 3.67 (s, 3 H), 6.74 (s, 1 H)

Step  B:  4-({4-[(tert-Butyldimethylsilyl) oxy [phenyllamino)-1,5-dimethyl-1 H-pyrrole-2-
carhonitrile

A solution of the compound of the preceding step (1.5 g, 7.53 mmol), 4-[(fert-
butyldimethylsilyl)oxylaniline (2.02 g, 9.04 mmol), sodium fert-butoxide (1.45 g,
15.06 mmol) and  2-di-fert-butylphosphino-2',4',6'-triisopropylbiphenyl ~ (0.13 g,
0.30 mmol) in toluene (20 mL}) is purged with nitrogen.
Tris(dibenzylideneacetone)dipalladium(0) (0.28 g, 0.30 mmol) is added, and then the
reaction mixture is heated at 90°C until the reaction is complete (monitored by TLC).
Heating 1s 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 on silica gel and purified by flash chromatography over silica gel with a
mixture of ethyl acetate and heptane (0 to 30%). The product so obtained is dissolved
while hot in heptane and is allowed to precipitate with stirring at ambient temperature and
then at 0°C. The solid is filtered off and the operation is repeated on the filtrate to give the

expected compound in the form of a solid.

'H NMR (400 MHz, CDCl3) & ppm: 0.15 (s, 6 F), 0.97 (s, 9 H), 2.13 (s, 3 H), 3.66 (s, 3
H), 4.68 (br. s, 1 1), 6.49 (d, J= 8.5 Hz, 2 H), 6.64 (s, 1 H), 6.66 (d,.J=8.7 Hz, 2 H)

B¢ NMR (100 MHz, CDCls) 6 ppm: 4.34, 9.72, 18.30, 25.88, 32.94, 101.27, 114.37,
114.70, 116.41, 120.73, 124.52, 131.23, 141.54, 148.27

MS (ESI+): [M+H]" measured: 342.3

Preparation 4a: N-[4-(Benzyloxy)phenyl]-NV-methyl-3-(tetramethyl-1,3,2-

dioxaborolan-2-yl)-5,6,7,8-tetrahydroindolizine-1-carboxamide
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Step A: I-Formylpiperidine-2-carboxylic acid

To a mixture of DL-pipecolinic acid (33.45 g, 259 mmol) in formic acid (250 mL) cooled
to 0 °C, is added acetic anhydride (171 mL, 1.81 mol} drop-wise over ca 60 minutes. The
reaction mixture is allowed to warm to room temperature, stirred for ca 16 hours and then
cooled in an ice-water bath, Water (250 ml) is added, the mixture is stirred for 10 minutes
and then concentrated in vacuo. Toluene is added and evaporated in vacuo (3 x 50 mL) to
azeotropically remove water and acetic acid, and then the residue is dissolved in
dichloromethane (60 mL), filtered through a hydrophobic frit and the filtrate evaporated in

vacuo to afford the product as an oil.
Step B: Methyl 5,6,7,8-tetraltydroindolizine-1-carboxylate

To a stirring solution of formylated pipecolinic acid obtained in Step A (13.26g 84.48
mmol) in dichloroethane (100 mL) is added tosyl chloride (17.69 g, 92.8 mmol) followed
by methyl-alpha-chloroacrylate (15.4 mL, 151.86 mmol). Triethylamine (23.52 mL, 168.74
mmol) is then added dropwise. The reaction mixture is stirred for 10 minutes, before
heating to reflux. After 3 hours the reaction is cooled to room temperature and a further
portion of methyl-alpha-chloroacrylate (6.0 mL, 59.1 mmol) is added followed by
dropwise addition of triethylamine (11 mL, 78.9 mmol) and the reaction is heated at reflux
for ca. 16 h. The reaction mixture is allowed to cool to room temperature, partitioned
between dichloromethane and IM HCI, filtered through a pad of celite and the phases
separated. The organic phase is washed sequentially with 1IN HCI, saturated NaHCO;
solution and then brine. The organic extract is dried over magnesium sulphate, filtered and
concentrated in vacio and then adsorbed onto silica gel and purified by chromatography
{CombiFlash Ry, 220g RediSep™ silica cartridge) eluting in a gradient of iso-hexane to

30% ethyl acetate in iso-hexane to obtain an oil.
LC/MS (CioH13NO,) 180 [M+H]'; RT 1.13 (Method B)
Step C: 5,6,7,8-Tetrahydroindolizine-1-carboxylic acid

To a solution of the ester obtained in Step B (2 g, 11.2 mnol) in dioxane (15 mL) 1s added a
solution of LiOH (936 mg, 22.3 mmol) in water (15 mL) and the reaction stirred at 100 °C
for 5 hours. The reaction is cooled, diluted with water, acidified to ~ pH 2 with 2M HCI
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and the resulting precipitate is filtered and washed with water and then dried under vacuum

to afford the product as a powder.
LC/MS (CoHNOy) 166 [MH+H]"; RT 1.72 (Method A)
Step D: N-[4-(Benzyloxy)phenyl]-N-methyl-5,6,7,8-tetraliydroindolizine-1-carboxamide

The acid obtained in Step C (1 g, 6.05 mmol) is azeotroped with a minimal volume of
toluene and then dissolved in anhydrous dichloromethane (50 mL). This is cooled to -10
°C under nitrogen and oxalyl chloride (2M in dichloromethane, 3 mL, 6.05 mmol) is added
dropwise and then stirred for an hour maintaining the temperature at -10 °C. A solution of
pyridine (0.73 mL, 9.08 mmol) and 4-(benzyloxy)-N-methylaniline (1.42 g, 6.7 mmol) in
dichloromethane (3 mL)} is added drop-wise to the reaction mixture at -10 °C and then
allowed to warm to ambient temperature. Further pyridine (0.24 ml.,, 3 mmol) is added
after 4 hours and stirring is maintained at ambient temperature for ca. 16 h. The reaction
mixture is loaded onto a pre-packed silica column and purified in a gradient of iso-hexane

to 40% ethyl acetate/iso-hexane to afford the desired product as a powder.
LC/MS (Cp3HasN20;) 361 [M+H]; RT 2.68 (Method A)

Step E: N-[4-(Bengyloxy)phenyl]-3-bromo-N-methyl-5,6,7,8-tetraliydroindolizine-1-

carboxamide

To a solution of the compound obtained in Step D (3.49 g, 9.68 mmol) in tetrahydrofuran
(35 mL), cooled to -78 °C under nitrogen, is added N-bromosuccinimide (1 eq) portion-
wise and then the resultant mixture is stirred for 1 hour. The reaction is allowed to warm
to ambient temperature, then diluted with ethyl acetate and washed with 10% sodium
thiosulphate solution, saturated sodium bicarbonate solution and brine. The organic phase
is subsequently dried over magnesium sulphate, filtered and concentrated in vacuo. The
crude product is purified by chromatography over silica gel in a gradient of iso-hexane to

1:1 ethyl acetate/iso-hexane, then triturated with ether and filtered to afford a powder.
LC/MS (C3H23N,0,Br) 439 [M+H]"; RT 2.74 (Method A)

Step F: N-{4-(Benzyloxy)phenyl]-N-methyl-3-(tetramethyl-1,3,2-dioxaborolan-2-yl)-

3,6,7,8-tetrahydroindolizine-1-carboxamide
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To a solution of the bromide obtained in Step E (6.47g, 14.73 mmol) in anhydrous
tetrahydrofuran (83 mL), cooled to -78°C, is added n-butyl lithium solution in hexanes
(2.17 M, 7.47 mL, 16.20 mmol) drop-wise over ca 20 mins. After a further 15 minutes, 2-
isoproyl-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3.61 ml, 17.67 mmol) is added drop-
wise and stirring is continued for 15 min. The reaction mixture is quenched at -78°C by the
addition of 20 mL saturated ammonium chloride solution, and then allowed to warm to
ambient temperature. The reaction mixture is partitioned between water and ethyl acetate
and the phases separated. The organic phase is washed with water, saturated NaCl
solution, then dried over magnesium sulphate, filtered and the filtrate concentrated in
vacuo to a solid. The solid is then triturated with diethyl ether, filtered, washed with

cold ether and dried in vacuo to afford the product as a powder.

LC/MS (CaollsBN,Oy) 487 [M+H]"; RT 1.59 (Method B)

Preparation 4b: N-|4-(Benzyloxy)phenyl]-V,1,2-trimethyl-5-(tetramethyl-1,3,2-

dioxaborolan-2-yl)-1H-pyrrole-3-carboxamide
Step A: Ethyl 1,2-dimethyl-1 H-pyrrole-3-carboxylate

To a cooled solution of 2-methyl-7/ H-pyrrole-3-carboxylate (5 g, 32.64 mmol) in THF (50
ml) is added 60% Nall in mineral oil (2.61 g, 65.28 mmol) and the resultant mixture is
stirred at 0 °C for 40 minutes. Methyl iodide (4.07 ml, 65.28 mmol) is then added and
allowed to stir for 1 hour. The reaction is quenched by the dropwise addition of water (20
ml) and then extracted with ethyl acetate (20 mL x 2). The organic extracts are washed
sequentially with 10% aqueous thiosulphate solution and brine, then dried over magnesium
sulphate, filtered and concentrated. The crude produét is taken-up in dichloromethane and
loaded onto isolute for purification on CombiFlash (120 g silica, Hex to 20% EtOAc/Hex)

to yield the desired product as an oil.
LC/MS (CoHsNO,) 168 [M+H]"; RT 1.11 (Method B)

Step B: 1,2-Dimethyl-1H-pyrrole-3-carboxylic acid
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To a solution of the product from Step A (5.3 g, 31.7 mmol) in 1,4-dioxane (60 mL) is
added 1M LiOH (2.66 g, 63.4 mmol) in water (60 ml) and the reaction stirred at 100 °C for
ca 16 h. The reaction is allowed to cool to ambient temperature, diluted with water and
acidified with 2M HCI. The resulting precipitate is collected by vacuum filtration to afford
the desired product. The filtrate is extracted with ethyl acetate and the organic extracts
dried over magnesium sulphate, filtered and concentrated to obtain an additional crop of

desired product,
LC/MS (C7HgNO,) no ionisation; RT 0.71 (Method B)
Step C: N-{f4-(Benzyloxy)phenyl]-N, 1,2-trimethyl-1H-pyrrole-3-carboxamide

The acid obtained from Step B (1 g, 7.19 mmol) is dissolved in dichloromethane (20 mi)
and to this is added 1-chloro-N,N,2-trimethyl-1-propenylamine (1.15 g, 8.62 mmol) and
stirred at ambient temperature for 2 hours. The mixture is concentrated to an oil which is
re-dissolved in toluene (50 mL). A solution of 4-(benzyloxy)-N-methylaniline (1.84 g, 8.62
mmuol) in toluene (10 ml) is added and the resultant mixture is stirred at reflux for 2 hours.
The reaction is allowed to cool to ambient temperature and left to stand for ca 16 h. The
reaction is partitioned between ethyl acetate and water, separated, and the organics are
washed with water, dried over magnesium sulphate, filtered and concentrated. The crude
product is purified on CombiFlash (80 g silica, Hex to 60% EtOAc) to obtain the desired

product as a solid.
LC/MS (Cy HyN;00) 335 [M+H]™; RT 1.33 (Method B)
Step D: N-[4-(Benzyloxy)phenylj-5-bromo-N,1,2-trimethyl-1H-pyrrole-3-carboxamide

The product from Step C (1.74 g, 5.19 mmol) is dissolved in THF (20 m}) and cooled to -
78 °C. N-Bromosuccinimide (924 mg, 5.19 mmol) is then added portion-wise until
complete addition and then stirred for 15 minutes. The reaction mixture is allowed to
warm to ambient temperature, diluted with ethyl acetate and washed sequentially with 10%
sodium thiosulfate solution, saturated sodium bicarbonate solution and brine. The organics
are then dried over magnesium sulphate, filtered and concentrated. The crude material is
taken-up in dichloromethane, loaded onto isolute and purified on CombiFlash (80 g silica,

Hex to 70 % EtOAc/Hex) to afford the product as a solid.
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LC/MS (Co1Ha21N,05Br) 413 [M+H]'; RT 1.42 (Method B)

Step E: N-[4-(Benzyloxy)phenyl]-N, 1, 2-trimethyl-5-(tetramethyl-1,3,2-dioxaborolan-2-
yl)-1H-pyrrole-3-carboxamide

The bromide from Step D (1.74 g, 4.21 mmol) and 2-isopropoxy-4.4,5,5-tetramethyl-1,3,2-
dioxaborolane (0.94 g, 5.05 mmol) are combined and dissolved in anhydrous THF (20 ml).
The reaction mixture is cooled to - 78 °C under nitrogen, followed by the dropwise
addition of 2M »-BuLi (2.13 ml, 4.25 mmol) over 50 minutes. The reaction is then
quenched by the addition of saturated aqueous ammonium chloride solution, and allowed
to warm to ambient temperature, diluted in ethyl acetate and then washed with water
followed by brine. The organics are dried over magnesium sulphate, filtered and
concentrated to an oil, which solidifies on addition of ether. Re-evaporation and drying in

vacuo affords the desired product.

LC/MS (C2;Hy3BN2Og) 461 [M+H]'; RT 1.51 (Method B)

Preparation 4c¢: N,1,2-Trimethyl-N-phenyl-5-(tetramethyl-1,3,2-dioxaborolan-2-

y)-1H-pyrrole-3-carboxamide

The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-N-methylaniline used in

Step C with N-methylaniline.

LC/MS (CaoHzBN,03) 355 [MAII]"; RT 1.39 (Method B)

Preparation 4d: N,N-Dibutyl-1,2-dimethyl-5-(tetramethyl-1,3,2-dioxaborolan-2-

yl)-1H-pyrrole-3-carboxamide

The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-N-methylaniline used in

Step C with dibutylamine

LC/MS (CyH3BN,03) 377 [M+H]"; RT 1.55 (Method B)
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Preparation 4e: N-{4-[(fert-Butyldimethylsilyl)oxy |phenyl}-N-methyl-3-
(tetramethyl-1,3,2-dioxaborelan-2-y1)-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in Preparation 4a, replacing 4-(benzyloxy)-N-methylaniline in Step D

with 4-[(tert-butyldimethylsilyl)oxy]-N-methylaniline from Preparation 3a.

Preparation 4f: N-[4-(Benzyloxy)phenyl|-N-phenyl-3-(tetramethyl-1,3,2-

dioxaborolan-2-yl1}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in Preparation 4a, replacing 4-(benzyloxy)-N-methylaniline in Step D

with 4-(benzyloxy)-N-phenylaniline from Preparation 3b.

Preparation 4g: N-[4-(Benzyloxy)phenylj-N-ethyl-1,2-dimethyl-5-(tetramethyl-

1,3,2-dioxaborolan-2-yl)-1 H-pyrrole-3-carboxamide

The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-N-methylaniline used in

Step C with 4-(benzyloxy)-N-ethylaniline from Preparation 3c.

LC/MS (CasT13sBN,04) 475 [M+H]"; RT 1.49 (Method B)

Preparation 4h: N-[4-(Benzyloxy)phenylj-1,2-dimethyl-N-propyl-5-(tetramethyl-

1,3,2-dioxaboroelan-2-yl)-1 H-pyrrole-3-carboxamide

The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-N-methylaniline used in

Step C with 4-(benzyloxy)-N-propylantline from Preparation 3d.

LC/MS (CaoH3,BN,04) 489 [M+H]'; RT 1.57 (Method B)

Preparation 4i: N-{4-(Benzyloxy)phenyl}-N-butyl-1,2-dimethyl-5-(tetramethyl-

1,3,2-dioxaborolan-2-yl)-1 H-pyrrole-3-carboxamide
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The procedure is as in Preparation 4b, replacing 4-(benzyloxy)-N-methylaniline used in

Step C with 4-(benzyloxy)-N-butylaniline from Preparation 3e.

LC/MS (C30lT36BN,0y) 503 [M+H]*; RT 1.55 (Method B)

Preparation 5a: 6-(1-{[4-(Benzyloxy)phenyl|{(methyl)carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-y1)-2-|(fert-butoxy)earbonyl]-1,2,3,4-tetrahydroisoquinoline-7-

carboxylic acid

Step A: 2-tert-Butyl 7-methyl 6-(1-{f4-(benzyloxy)phenyll(methyl)carbamoyl}-5,6,7,8-
tetralhydroindolizin-3-yl)-1,2,3,4-tetrahydroisoquinoline-2, 7-dicarboxylate

The boronic ester obtained in Preparation 4a (1.22 g, 2.50 mmol} and the triflate obtained
in Preparation 1b (1.1 g, 2.50 mmol) are suspended in 15 mL of anhydrous N,N-
dimethylformamide and the mixture is degassed (bubbling with N,) for 45 minutes.
CsCO; (1.63 g, 5 mmol) and bis(di-rert-butyl{4-dimethylaminophenyl)-phosphine)
dichloroplladium(II} (88.5 mg, 0.13 mmol) are added and the resultant mixture is sealed
and immediately heated in the microwave at 130°C for 30 minutes. The reaction mixture
is concentrated and re-dissolved in ethyl acetate, washed with brine, dried over magnesium
sulphate, filtered and concentrated. The crude product is purified by flash chromatography

on CombiFlash (120 g silica, dichloromethane to 20% methanol/dichloromethane) to

afford the desired product,
LC/MS (C3oHy3N304) 650 [M+H]"; RT 1.54 (Method B)

Step B: 6-(1-{{4-(Benzyloxy)phenyl](methyl)carbamoyi}-5,6,7,8-tetrahydroindolizin-3-
yh-2-[(tert-butoxy)carbonyl]-1,2,3,4-tetrahydroisoquinoline-7-carboxylic acid

To a solution of the ester obtained in Step A (730 mg, 1.12 mmol) in dioxane (10 mL) is
added a solution of LiOH (94 mg, 2.24 mmol) in water (5 mL). The reaction is then heated
at 90 °C for ca 16 h. A further 94 mg of LiOH (2.24 mmol) in water (5 mlL) is added and
stirred for 1 hour to complete the reaction. The mixture is cooled, diluted with water and

acidified to ~ pH 4 with dilute aqueous HCL. The precipitate which forms is stirred for 30
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minutes and then filtered off, washed with cold water and dried under vacuum to afford the

desired product.

LC/MS (C3gHuN3Og) 636 [M+H]"; RT 1.46 (Method B)

Preparation Sh: 2-fert-Butyl 7-lithio 6-(4-{{4-
(benzyloxy)phenylj(methyl)carbamoyl}-1,5-dimethyl-1 H-pyrrol-2-y1)-1,2,3,4-

tetrahydroisoguinoline-2,7-dicarboxylate

Step A: 2-tert-Butyl 7-methyl 6-(4-{f4-(benzyloxy)phenyl](methiyl)carbamoyl}-1,5-
dimethyl-1H-pyrrol-2-yl}-1,2,3 4-tetraltydroisoquinoline-2,7-dicarboxylate

The boronic ester from Preparation 4b (1 g, 1.7 mmol) and the nonaflate from Preparation
Ia (0.94 g, 2.04 mmol) are dissolved in DMF (20 mL) and degassed (bubbling nitrogen)
for 20 minutes. Cesium carbonate (1.3 g, 4.04 mmol) and bis(di-tert-butyl(4-
dimethylaminophenyl)phosphine)dichloropalladium(Il) (60 mg, 0.085 mmol) are added
and the resultant mixture is immediately heated in the microwave at 130 °C for 30 minutes.
The DMF is evaporated, and the residue dissolved in ethyl acetate, washed with brine, then
dried over magnesium sulphate, filtered and concentrated. The crude material is taken up
in dichloromethane, loaded onto isolute and purified on CombiFlash (120 g silica, Hex to

70 % EtOAc/Hex to obtain the product as a foam,
LC/MS (C37H4iN3Og) 624 [M+H]"; RT 1.55 (Method B)

Step B: 2-tert-Butyl 7-lithio 6-(4-{[4-(benzyloxy)phenyll(methyl)carbamoyl}-1,5-
dimethyl-1H-pyrrol-2-yl)-1,2,3 4-tetrahydroisoquinoline-2,7-dicarboxylate

To a solution of the ester obtained in Step A (2.17 g, 3.48 mmol} in dioxane (20 ml) is
added an aqueous solution of LIOH (2 M; 3.48 ml., 6.96 mmol), and the resultant mixture
is heated at reflux for co 16 h. The reaction mixture is allowed to cool to ambient
temperature and the solids removed by filtration. The solution is concentrated to obtain the

desired product as a solid.

LC/MS (C6H3oN3Og) 610 [MHH]"; RT 1.47 (Method B)




10

15

20

WO 2015/011164 PCT/EP2014/065764

-59.

Preparation Sc: 2-{(tert-Butoxy)carbonyl]-6-{1,5-dimethyl-4-

[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-1,2,3,4-tetrahydroisoquinoline-7-

carboxylic acid

Step A: 2-tert-Butyl 7-methyl 6-{1,5-dimethyl-4-{methyl(phenyl}carbamoyl]-1H-pyrrol-2-
yi}-1,2,3,4-tetraliydroisoquinoline-2, 7-dicarboxylate

The procedure is as in Step A of Procedure 5b, replacing N-[4-(benzyloxy)phenylj-¥,1,2-
trimethyl-5-(tetramethyl-1,3,2-dioxaborolan-2-yi)-1 H-pyrrole-3-carboxamide  with  the

product from Procedure 4c.

Step B: 2-[(tert-Butoxy)carbonyl]-6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-
pyrrol-2-yl}-1,2,3,4-tetralydroisoquinoline-7-carboxylic acid

The procedure is as in Step B from Procedure 5a, replacing 2-fert-butyl 7-methyl 6-(1-{[4-
(benzyloxy)phenylj(methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-yl)-1,2,3,4-
tetrahydroisoquinoline-2,7-dicarboxylate with the product from Step A.

Preparation 5d: 2-tert-Butyl 7-lithio 6-]4-(dibutylcarbamoyl}-1,5-dimethyl-1 H-

pyrrol-2-yl]-1,2,3,4-tetrahydroisoquinoline-2,7-dicarboxylate

The procedure is as in Preparation 5b, replacing N-[4-(benzyloxy)phenyl}-N,1,2-trimethyl-
5-(tetramethyl-1,3,2-dioxaborolan-2-yl)-1 H-pyrrole-3-carboxamide with the product from
Procedure 4d.

Preparation Se: 2-|(fert-Butoxy)carbonyl]-6-{1-[(4-
hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yi}-1,2,3,4-

tetrahydroisoquinoline-7-carboxylic acid

Step A: tert-Butyl 6-[1-({4-[(tert-butyldimethylsilyl)oxy]phenyi}(methyl)carbamoyl)-
5,6,7,8-tetrahydroindolizin-3-yi]-7-formyl-1,2,3,4-tetraliydroisoquinoline-2-carboxylate
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The triflate from Preparation 1c (610 mg, 1.49 mmol), the boronic ester from Preparation
4e (910 mg, 1.79 mmol) and potassium carbonate (412 mg, 2.98 mmol) are dissolved in
THF/Water and degassed (nitrogen bubbling) for 15 mins. To this is added
tetrakis(triphenylphosphine)palladium(0) (5mol%) and the resultant mixture is stirred at
room temperature for 45 min. The reaction is diluted with ethyl acetate, washed with
water followed by brine, and the organics dried over magnesium sulphate and evaporated
under reduced pressure. The crude product thus obtained is purified on CombiFlash (40 g

silica; isohexane to ethyl acetate), affording the desired product.
LC/MS (Ca7HyoN30581) 644 [M+H["; RT 1.71 (Method B)

Step B: 2-tert-Butyl 7-methyl 6-{1-{(4-hydroxyphenyl)(methyl)carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-yl}-1,2,3,4-tetrahydroisogquinoline-2,7-dicarboxylate

The procedure is as in Step B of Preparation 1a, replacing the 2:1 isomer mixture of fer-
butyl 7-formyl-6-hydroxy-1,2,3,4-tetrahydroisoquinoline-2-carboxylate and teri-butyl 5-
formyl-6-hydroxy-1,2,3,4-tetrahydroisoquinoline-2-carboxylate with fert-butyl 6-[1-({4-
[(ferr-butyldimethylsilyljoxy]phenyl} (methyl)carbamoyl)-5,6,7,8-tetrahydroindotizin-3-

yl]-7-formyl-1,2,3,4-tetrahydroisoquinoline-2-carboxylate. The reaction was heated at 45
°C external temperature for 24 h to facilitate completion of the observed partial de-

silylation.

Step C: 2-[(tert-Butoxy)carbonyl]-6-{1-{(4-hiydroxyphenyl)(methyl)carbanmoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-1,2,3,4-tetrahydroisoquinoline-7-carboxylic acid

The procedure is as in Step B of Preparation 5a, replacing 2-ferr-butyl 7-methyl 6-(1-{[4-
(benzyloxy)phenyl](methyl)carbamoy!}-5,6,7,8-tetrahydroindolizin-3-yi)-1,2,3,4-
tetrahydroisoquinoline-2,7-dicarboxylate ~ with  2-fert-butyl  7-methyl  6-{1-[(4-
hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-y1}-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate.

Pyreparation 3f: 2-tert-butyl 7-lithio 6-(4-{[4-
(benzyloxy)phenyl](ethyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate
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The procedure is as in Preparation 5b, replacing N-[4-(benzyloxy)phenyl]-N,1,2-trimethyl-
S-(tetramethyl-1,3,2-dioxaborolan-2-y1)-1 H-pyrrole-3-carboxamide with the product from
Procedure 4g.

LC/MS (C3;HyN3Og) 624 [M+H]"; RT 1.50 (Method B)

Preparation Sg: 2-tert-butyl 7-lithio 6-(4-{[4-
(benzyloxy)phenyl}(propyDcarbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl)-1,2,3,4-

tetrahydroisoquinoline-2,7-dicarboxylate

The procedure is as in Preparation 5b, replacing N-[4-(benzyloxy)phenyl]-N,1,2-trimethyl-
5-(tetramethyl-1,3,2-dioxaborolan-2-yl)-1 H-pyrrole-3-carboxamide with the product from

Procedure 4h. |

LC/MS (CasHiaN30g) 638 [M+H]'; RT 1.54 (Method B)

Preparation 6aa:  N-|4-(Benzyloxy)phenyl]-N-methyl-3-{7-[(35)-3-(morpholin-4-
ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-carbonylj-1,2,3,4-tetrahydroisoquinolin-6-

yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide, bis-trifluoroacetic acid salt

Step A: tert-Butyl 6-(1-{{4-(benzyloxy)phenyl[(methyl)carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-yl)-7-{(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetraliydroisoquinoline-2-carbonyl]-1,2,3,4-tetraliydroisoquinoline-2-carboxylate

To a solution of the acid obtained in Preparafion 5a (150 mg, 0.24 mmol) in N,N-
dimethylformamide (2 mL) is added triethylamine (0.13 mL, 0.96 mmol}, HBTU (91 mg,
0.24 mmol) and the (35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline
dihydrochloride obtained in Preparation 2a (72 mg, 0.24 mmol). The reaction is stirred at
room temperature for 15 minutes and then diluted with water, and the resulting suspension
stirred. The product is then extracted with ethyl acetate and the organic extract dried over
magnesium sulphate, filtered and concentrated, The crude material is purified on
CombiFlash (12 g silica, dichloromethane to 4% methanol/dichloromethane) and then

dried in vacuo to obtain the product as a glassy solid.
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LC/MS (Cs;HsoNsOg) 850 [MHI]; RT 1.49 (Method B)

Step B: N-[4-(Benzyloxy)phenylf-N-methyl-3-{7-[(3S)-3-(morpholin-4-plmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetralyydroisoquinolin-6-y1}-5,6,7,8-

tetrahydroindolizine-1-carboxamide, bis-trifluoroacetic acid salt

The Boc-protected material obtained in Step A (173 mg, 0.2 mmol) is dissolved in
dichloromethane (10 mL) and to this is added trifluoroacetic acid (1 mL). The reaction is
allowed to stir for 1 hour at ambient temperature and then concentrated in vacuo. The
residue is triturated in diethyl ether to afford a precipitate which is filtered off and dried

under vacuum.

LC/MS (Ca7HsiNsOy) 750 [M+H]*; RT 1.10 (Method B)

Preparation 6ab:  N-[4-(Benzyloxy)phenyl}-N-methyl-3-{7-[(3R)-3-methyl-1,2,3 4-

tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-1-carboxamide; trifluoroacetic acid salt

Step A: tert-Butyl 6-(1-{{4-(benzyloxy)phenyll(methyl)carbamoyl}-5,6,7,8-
tetraliydroindolizin-3-yl)-7-[(3R)-3-methyl-1,2,3 4-tetrahydroisoquinoline-2-carbonyl]-

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

To a stirring solution of the acid obtained from Preparation 5a (0.87 g, 1.36 mmol) in
DMF (10 mL) was added diisopropylethylamine (0.47 mL, 2.72 mmol) and (3R)-3-methyi-
1,2,3,4-tetrahydroisoquinoline from Preparation 2b (210 mg, 1.43 mmol) followed by
HBTU (516 mg, 1.36 mmol). The reaction was stirred for 1 h, then diluted with water and
extracted with ethyl acetate. The organic extracts were sequentially washed with aqueous
sodium bicarbonate and brine, then dried over magnesium sulphate and evaporated in
vacuo. The crude procuct was taken-up in dichloromethane, loaded onto isolute and
purified on CombiFlash (40 g silica, isohexane to ethyl acetate gradient) to afford the

desired product as a foam.

LC/MS (CasHsaN4Os) 765 [MHH]™; RT 1.62 (Method B)
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Step B: N-f4-(Benzyloxy)phenyl]-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tfetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-1-carboxamide; triffuoroacetic acid salt

The Boc-protected product from Step A (0.90 g, 1.18 mmol) was dissolved in
dichloromethane (10 mL) and to this was added TFA (1 mL). The reaction was stirred for
1 h, then solvent was removed under reduced pressure, and residual solvent was removed
under high vacuum. Addition of ether to the resultant oil induced the oil to solidify. The
mixture was stirred for 45 min, then cooled, filtered, and washed with cold ether to afford
the desired product. Concentration of the filtrate afforded further solid product. The

combined solids were dried under vacuum to afford the product.

LC/MS (C43HuN4O3) 665 [M+H]"; RT 1.24 (Method B)

Preparation 6ba:  N-[4-(Benzyloxy)phenyl]-V,1,2-trimethyl-5-{7-](35)-3-
(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonylj-1,2,3,4-

tetrahydroisoquinolin-6-yl}-/H-pyrrole-3-carboxamide; bis trifluoreacetic acid salt

Step A: tert-Butyl 6-(4-{{4-(benzyloxy)phenyl[(methyl)carbamoyl}-1,5-dimethyl-1H-
pyrrol-2-yl)-7-[(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyll-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

The lithium salt from Preparation 5b (1.07 g, 1.74 mmol) is taken-up in DMF (10 mL) and
to this is added triethylamine (0.97 ml, 6.96 mmol), HBTU (660 mg, 1.74 mmol), and the
(3.5)-3-(morpholin-4-ytmethyl)-1,2,3,4-tetrahydroisoquinoline dihydrochloride obtained in
Preparation 2a  (0.58 g, 1.91 mmol) and the resultant mixtare is then stirred for 15
minutes at ambient temperature. The reaction is diluted with water and extracted with
ethyl acetate, The organic extract is dried over magnesium sulphate, filtered and
concentrated. The crude material is taken up in dichloromethane, loaded onto isolute and
purified on CombiFlash (40 g silica, dichloromethane to 5% MeOH/dichloromethane) to
afford the desired product.

LC/MS (CsoHs7NsOg) 824 [M+H]"; RT 1.44 (Method B)
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Step B: N-[4-(Benzyloxy)phenyl]-N, 1, 2-trimethyl-5-{7-[(3S)-3-(morpholin-4-ylmethyl)-
1,2,3,4-tetralydroisoquinoline-2-carbonyl]-1,2,3,4-tetraliydroisoquinolin-6-yl}-1H-

pyrirole-3-carboxamide; bis trifluoroacetic acid salt

The Boc-protected product from Step A (705 mg, 0.86 mmol) is dissolved in
dichloromethane and to this is added trifluoroacetic acid (1.33 ml). The resultant mixture
is then allowed to stir at ambient temperature for ca 16 h. The reaction is concentrated in
vacuo and the residue triturated with ether to afford a precipitate which is filtered and dried

under vacuum to yield the desired product.

LC/MS (CasHioNsOy) 724 [M+H]'; RT 1.07 (Method B)

Preparation 6bb:  N-[4-(Benzyloxy)phenyl]-V,1,2-trimethyl-5-{7-[(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl}-1H-

pyrrole-3-carboxamide; trifluoroacetic acid salt

The procedure is as in Preparation 6ba, replacing (35)-3-(morpholin-4-yIimethyl)-1,2,3,4-
tetrahydroisoquinoline  dihydrochloride in  Step A with  (3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline from Preparation 2b.

LC/MS (CyHpN4O3) 639 [M+H]"; RT 1.18 (Method B)

Preparation 6be:  N-[4-(Benzyloxy)phenyl}-V,1,2-trimethyl-5-{7-[(35)-3-| 2~
(morpholin-4-yl)ethyl}-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinolin-6-yl1}-1H-pyrrole-3-carboxamide; bis-trifluoreacetic acid salt

The procedure is as in Preparation 6ba, replacing (35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline dihydrochloride in Step A with (35)-3-[2-(morpholin-4-yl)ethyl]-
1,2,3,4-tetrahydroisoquinoline dihydrochloride obtained from Preparation 2d.

LC/MS (CysHs1N5Oy) 738 [M+H]"; RT 1.07 (Method B)
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Preparation 6bd:  N-[4-(Benzyloxy)phenyl]-V,1,2-trimethyl-5-{7-[(3R)-3-|3-

{morpholin-4-yl)propyl]-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-
tetrahydroisoquinolin-6-yI}-1 H-pyrrole-3-carboxamide

The procedure is as in Preparation 6ba, replacing (3.5)-3-(morpholin-4-ylmethyl)-1,2,3.4-
tetrahydroisoquinoline dihydrochloride in Step A with (3R)-3-[3-(morpholin-4-yl)propyl}-
1,2,3,4-tetrahydroisoquinoline dihydrochloride from Preparation 2f. The intermediate was

isolated as the free base.

LC/MS (Cy753N504) 752 [M+H]"; RT 1.03 (Method B)

Preparation 6be:  N-{4-(Benzyloxy)phenyl]-5-{7-[(35)-3-[(dimethylamino)methyl]-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl}-V,1,2-

trimethyl-1H-pyrrole-3-carboxamide; bis-trifluoroacetic acid salt

The procedure is as in Preparation 6ba, replacing (35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline  dihydrochloride in  Step A with dimethyl[(35)-1,2,3,4-

tetrahydroisoquinolin-3-ylmethyl]amine dihydrochloride from Preparation 2g.

LC/MS (C43H47N503) 682 [M+H]'; RT 1.02 (Method B)

Preparation 6bf:  N-[4-(Benzyloxy)phenylj-¥,1,2-trimethyl-5-{7-[(35)-3-[(4-
methylpiperazin-1-yhmethyl]-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoguinolin-6-yl}-1 H-pyrrole-3-carboxamide; tris-trifluoroacetic acid salt

The procedure is as in Preparation 6ba, replacing (35)-3-(morpholin-4-ylmethy1)-1,2,3,4-
tetrahydroisoquinoline dihydrochloride in Step A with (35)-3-[(4-methylpiperazin-1-
yl)methyl]-1,2,3,4-tetrahydroisoquinoline trihydrochloride from Preparation 2h.

LC/MS (CagHs2Ng05) 737 [M+H]"; RT 1.04 (Method B)
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Preparation 6ca:  N,1,2-Trimethyl-5-{7-[(35)-3-(morpholin-4-ylmethyD-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-y1}-N-phenyl-1 H-

pyrrole-3-carboxamide; bis-trifluoroacetic acid salt

The procedure is as in Preparation 6ba, replacing 2-fert-butyl 7-lithio 6-(4-{[4-
(benzyloxy)phenyl|(methyl)carbamoyl}-1,5-dimethyl-1 H-pyrrol-2-yl1}-1,2.3 .4~
tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-[(tert-butoxy)carbonyl]-6-{1,5-
dimethyl-4-[methyl(phenyl)carbamoyl]-1 H-pyrrol-2-yl}-1,2.3 4-tetrahydroisoquinoline-7-

carboxylic acid from Preparation 5c.

LC/MS (Cs5HisNsOy) 618 [M+HT™; RT 0.93 (Method B)

Preparation 6¢b:  N,1,2-Trimethyl-5-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-yl}-N-phenyl-1 H-

pyrrole-3-carboxamide; trifluoroacetic acid salt

The procedure is as in Preparation 6ba, replacing (35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline  dihydrochloride in  Step A with (3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline from Preparation 2b; and replacing 2-fert-butyl 7-lithio 6-(4-{[4-
(benzyloxy)phenyl)(methyl)carbamoyl}-1,5-dimethyl-1 H-pyrrol-2-y1)-1,2,3 ,4-
tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-[(fert-butoxy)carbonyl]-6-{1,5-
dimethyl-4-[methyl(phenyl)carbamoyl -1 H-pyrrol-2-y1}-1,2,3 4-tetrahydroisoquinoline-7-

carboxylic acid from Preparation 5c.

Preparation 6cd:  N,1,2-Trimethyl-5-{7-{(3R)-3-[3-(morpholin-4-yl)propylj-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-yl}-N-phenyl-1. H-

pyrrole-3-carboxamide

The procedure is as in Preparation 6ba, replacing (35)-3-(morpholin-4-ylmethyl)-1,2,3 4-
tetrahydroisoquinoline dihydrochloride in Step A with (3R)-3-[3-(morpholin-4-yl)propyl]-
1,2,3,4-tetrahydroisoquinoline dihydrochloride from Preparation 2f; and replacing 2-fert-
butyl 7-lithio 6-(4-{[4-(benzyloxy)phenyl](methyl)carbamoyl}-1,5-dimethyl-1.H-pyrrol-2-
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yD)-1,2,3,4-tetrahydroisoquinoline-2,7-dicarboxylate in  Step A with  2-[(ters-
Butoxy)carbonyl]-6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1 H-pyrrol-2-y1}-1,2,3,4-
tetrahydroisoquinoline-7-carboxylic acid from Preparation Sc. The intermediate was

isolated as the free base.

LC/MS (C4oHa7N503) 646 [M+H]"; RT 0.91 (Method B)

Preparation 6¢ce:  N,1,2-trimethyl-5-{7-[(35)-3-|(4-methylpiperazin-1-ylymethyl]-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-yl}-/V-

phenyl-1H-pyrrole-3-carboxamide; tris-trifluoroacetic acid salt

The procedure is as in Preparation 6ba, replacing (3S5)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline dihydrochloride in Step A with (3S)-3-[(4-methylpiperazin-1-
yDmethyl]-1,2,3,4-tetrahydroisoquinoline trihydrochloride from Preparation 2h, and
replacing  2-fert-butyl  7-lithio  6-(4-{[4-(benzyloxy)phenylj(methyl)carbamoy!}-1,5-
dimethyl-1H-pyrrol-2-y1)-1,2,3 4-tetrahydroisoquinoline-2,7-dicarboxylate in Step A with
2-[{tert-butoxy)carbonyl]-6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1 H-pyrrol-2-yl } -

1,2,3 4-tetrahydroisoquinoline-7-carboxylic acid from Preparation Sc.

LC/MS (CasHigNGOz) 631 [M+H]"; RT 0.91 (Method B)

Preparation 6da:  N,N-Dibutyl-1,2-dimethyl-5-{7-[(3S5)-3-(morpholin-4-ylmethyl)-
1,2,3,4-tetrahydroisoguinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-yl}-1 H-

pyrrole-3-carboxamide; bis-trifluoroacetic acid salt

The procedure is as in Preparation 6ba, replacing 2-fert-butyl 7-lithio 6-(4-{[4-
(benzyloxy)phenyl |(methyl)carbamoyl}-1,5-dimethyl-1 H-pyrrol-2-y1)-1,2,3 4-
tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-fert-butyl 7-lithio 6-[4-
(dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-1,2,3,4-tetrahydroisoquinoline-2,7-

dicarboxylate from Preparation 5d.

LC/MS (C39Hs3NsO3) 640 [M+H]"; RT 1.10 (Method B)
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Preparation 6db:  N,N-Dibutyl-1,2-dimethyl-5-{7-[(3R)-3-methyl-1,2,3 4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-y1}-1 H-pyrrole-3-

carboxamide; trifluoroacetic acid salt

The procedure is as in Preparation 6ba, replacing (3.5)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline  dihydrochloride in Step A  with  (3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline from Preparation 2b; and replacing 2-fers-butyl 7-lithio 6-(4-{[4-
(benzyloxy)phenylj(methyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl)-1,2,3,4-
tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-fert-butyl 7-lithio 6-[4-
(dibutylcarbamoyl)-1,5-dimethy!-1 H-pyrrol-2-yl}-1,2,3,4-tetrahydroisoquinoline-2,7-

dicarboxylate from Preparation 5d.

Preparation 6dc:  N,N-Dibutyl-1,2-dimethyl-5-[7-(1,2,3,4-tetrahydroisoquinoline-2-

carbonyl)-1,2,3,4-tetrahydroisoguinolin-6-yl|-1 H-pyrrole-3-carboxamide

The procedure is as in Preparation 6ba, replacing (35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline dihydrochloride in Step A with tetrahydroisoquinoline; and

neutralising the product solution in Step B with dilute aqueous sodium hydroxide solution.

LC/MS (C3aHygN4O;) 541 [M+H]"; RT 1.14 (Method B)

Preparation Ge: N-(4-Hydroxyphenyl)-N-methyl-3-{7-](35)-3-(morpholin-4-
yvlmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-

y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide dihydrochloride

Step A: tert-Butyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yl}-7-[(38)-3-(morpholin-4-ylmethyl}-1,2,3,4-

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

The procedure is as in Step A of Preparation 6aa, replacing 6-(1-{[4-
{benzyloxy)phenyl}(methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-y1)-2-[(tert-
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butoxy)carbonyl]-1,2,3,4-tetrahydroisoquinoline-7-carboxylic acid in Step A with 2-{(fert-
butoxy)carbonyl]-6-{ 1-[(4-hydroxyphenyl }(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yl}-1,2,3 4-tetrahydroisoquinoline-7-carboxylic acid from

Preparation Se.
LC/MS (C45Hs3NsOg) 760 [M+H]'; RT 1.25 (Method B)

Step B: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(358)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-1-carboxamide diftydroclloride

The compound obtained in Step A (135 mg, 0.18 mmol) is dissolved in ethyl acetate (6.75
mL) and to this concentrated HCI (148 ul,, 1.78 mmol) is added and allowed to stir for 30
minutes. Minimal IPA is then added dropwise to encourage precipitation. The solid is then

filtered off, washed with ethyl acetate and dried under vacuum overnight to afford a solid.

LC/MS (Ciol1asNsOy) 660 [M+H]'; RT 0.89 (Method B)

Preparation 61 N-|4-(Benzyloxy)phenyl]-V-ethyl-1,2-dimethyl-5-{7-}(3.5)-3-
(morphoelin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonylj-1,2,3,4-

tetrahydroisoquinolin-6-yl}-1H-pyrrole-3-carboxamide

The procedure is as in Preparation 6ba, replacing 2-ferr-butyl 7-lithio 6-(4-{[4-
(benzyloxy)phenyl}(methyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl)-1,2,3,4-
tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-tert-butyl 7-lithio 6-(4-{[4-
(benzyloxy)phenyl](ethyl)carbamoyl}-1,5-dimethyl-1H-pyirol-2-y1)-1,2,3,4-
tetrahydroisoquinoline-2,7-dicarboxylate from Preparation 5f; and neutralising the product

solution in Step B with dilute aqueous sodium hydroxide solution.

LC/MS (CagHsiN5Oy) 738 [M+H]"; RT 1.08 (Method B)
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Preparation 6g: N-{4-(Benzyloxy)phenyl]-1,2-dimethyl-5-{7-[(35)-3-(morpholin-
4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisogquinolin-

6-yl}-N-propyl-1H-pyrrole-3-carboxamide

The procedure is as in Preparation 6ba, replacing 2-fert-butyl 7-lithio 6-(4-{[4-
(benzyloxy)phenyl}(methyl)carbamoyl}-1,5-dimethyl-1 H-pyrrol-2-y1)-1,2.3,4-
tetrahydroisoquinoline-2,7-dicarboxylate in Step A with 2-tert-butyl 7-lithio 6-(4-{[4-
(benzyloxy)phenyl|(propyl)carbamoyl}-1,5-dimethyl-1H-pyirol-2-y1)-1,2,3,4-
tetrahydroisoquinoline-2,7-dicarboxylate from Preparation 5g; and neutralising the product

solution in Step B with dilute aqueous sodium hydroxide solution.

LC/MS (C47H53NsOy) 752 [M+H]'; RT 1.17 (Method B)

Preparation 6h: N-[4-(Benzyloxy)phenyl]-N-butyl-1,2-dimethyl-5-{7-](35)-3-
(morpholin-4-yimethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl|-1,2,3,4-

tetrahydroisoquinolin-6-yl}-1 H-pyrrole-3-carboxamide

Step A: N-[4-(benzyloxy)phenyl]-N-butyl-1,2-dimethyl-5-{7-[(35)-3-(morpholin-4-
Vimethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(trifluoroacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yI}-1H-pyrrole-3-carboxamide

A solution of tetrahydrofuran/ water (5:1, 7 mL) was degassed for 20 min. To a mixture of
the boronate ester from Preparation 4i (246 mg, 0.49 mmol) and the bromide from
Preparation 1ha (332.78 mg, 0.59 mmol) followed by 7mL of the stock solution. This was
degassed for a further 5 min and to this solution was added cesium carbonate (319.05 mg,
0.98 mmol, 2 eq) and bis(di-tert-butyl(4-dimethylaminophenyl)phosphine)
dichloropalladium(ii) (17.33 mg, 0.02 mmol, 0.05 eq) and then heated to 95 °C in the
microwave for 40 min. The reaction was diluted in ethyl acetate and washed with brine,
The organic extract was dried over magnesium sulfate and concentrated in vacuo, and
adsorbed onto isolute and purified on CombiFlash (12 g silica, dichloromethane to 4%

methanol in dichloromethane).

LC/MS (CsoHsaF3Ns0s5) 862 [M+H]'; RT 1.53 (Method B)
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Step B: N-[4-(bengyloxy)phenyl]-N-butyl-1,2-dimethyl-5-{7-{(35)-3-(morpholin-4-
vimethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-
yi}-1H-pyrrole-3-carboxamide

To a solution of the product from Step A (138 mg, 0.16 mmol) in ethanol (6 mL) was
added a solution of potassium carbonate (132.75 mg, 0.96 mmol) in water (1.2 mL) and the
mixture was allowed to stir at reflux for 1 h. The reaction was allowed to cool to ambient
temperature and the organic solvent was concentrated in vacuo. The solution left behind
was washed with Ethyl Acetate. The organic phase was washed with water and saturated
sodium chloride. The organic extract was dried over magnesium sulfate and concentrated
in vacuo. The product was used directly in the next step assuming quantitative

transformation.

LC/MS (CisHssNsOy) 766 [M+H]™; RT 1.23 (Method B)

Preparation 7aa:  N-[4-(Benzyloxy)phenyl]-V-methyl-3-{6-[(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1 H-isoindol-5-yl}-

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

Step A: tert-Butyl 5-(1-{{4-(benzyloxy)plenylj(methyl)carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-yl)-6-[(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetraliydroisoquinoline-2-carbonyll-2,3-dihydro-1 H-isoindole-2-carboxylate

A mixture of bromide from Preparation le (845 mg, 1.45 mmol) , the boronic ester from
Preparation 4a (886 mg, 1.82 mmol) and cesium carbonate (991 mg, 3.04 mmol) in THF
(9.0 mL) and water (3.6 mL) is degassed by purging with nitrogen, followed by bubbling
nitrogen through for 5 min. The mixture is heated to 60 C, at which point the PdCIy(Ata-
Phos); catalyst (54 mg, 0.08 mmol) is added and the reaction is allowed to stir for 3 h.

The mixture is allowed to cool to ambient temperature, then diluted with ethyl acetate, and
washed sequentially with water and brine. The organic phase is dried over magnesium

sulphate, and concentrated in vacuo.
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The crude material was purified on by flash column chromatography (40 g silica;

dichloromethane to 5 % MeOH/dichloromethane) to afford the product as a glassy solid.
LC/MS (Cs1Hs;N504) 836 [M+H]"; RT 1.53 (Method B)

Step B: N-[4-(Benzyloxy)phenyl|-N-methyl-3-{6-{(3S)-3-(morpholin-4-yImethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-y1}-5,6,7,8-

tetrahydroindolizine-1-carboxamide

To a stirred solution of the product from Step A (850 mg, 1.02 mmol) in dichloromethane
(20 mL) is added trifluoroacetic acid (5 mL) and the mixture is stirred for for 1 h. Water is
added, followed by 2N aqueous sodium hydroxide solution until the aqueous phase was
basic. The organic phase is then separated, dried over magnesium sulphate, and

concentrated in vacuo to afford the product as a solid.

LC/MS (CysHioNsOy) 736 [M+H]%; RT 1.12 (Method B)

Preparation 7ab:  N-[4-(Benzyloxy)phenyl]-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-y1}-5,6,7,8-

tetrahydroindolizine-1-carboxamide; trifluoroacetic acid salt

Step A: tert-Butyl 5-(1-{{4-(benzyloxy)phenyl](methyl)carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-yl)-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisogquinoline-2-carbonylj-
2,3-diltydro-1H-isoindole-2-carboxylate

A mixture of THF (20 mL) and water (8 mL) is degassed by multiple evacuation / nitrogen
purge cycles and bubbling nitrogen through the mix. 20 mL of this mixture is subsequently
added via syringe to a mixture of the bromide from Preparation 1f (0.88g, 1.87 mmol), the
boronic ester from Preparation 4a (1.09 g, 2.25 mmol) and cesium carbonate (1.22 g, 3.74
mmol) under nitrogen, PdChy(Ata-Phos), (66 mg, 0.09 mmol) is then added and the

reaction is immediately heated under microwave irradiation at 95°C for 20 min.

The reaction mixture is diluted with ethyl acetate (100 mL) and sequentially washed with
water (2 x 50 mL), then saturated NaCl (aq) (2 x 50 mL), dried over magnesium sulphate,

filtered and concentrated in vacuo. The crude product was purified by flash
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chromatography (Combiflash, 80g, eluting with gradient 0 to 80% ethyl acetate in hexane)

to afford the product as a foam.
LC/MS (C47HsoN4Os) 751 [M+H]"; RT 1.61 (Method B)

Step B: N-[4-(Benzyloxy)phenyl]-N-metlyl-3-{6-{(3R)-3-methyl-1,2,3,4-
tefrahydroisoquinoline-2-carbonyl]-2,3-diftydro-1 H-isoindol-5-y1}-5,6,7,8-

tetrahydroindolizine-I1-carboxamide; trifluoroacetic acid salt

To a solution of the product from Step A (152 mg, 0.20 mmol) in dichloromethane (3 mL)
is added trifluoroacetic acid (0.7 mL) and the reaction is stirred at ambient temperature for
ca 16 h, Solvent was removed in vacuo and the resulting solid is triturated with ether

collected by filtration.

LC/MS (CypHpN4O3) 651 [M+H]"; RT 2.39 (Method A)

Preparation 7ba:  N-(4-Benzyloxyphenyl)-N,1,2-trimethyl-5-]6-[(3S)-3-
(morpholinomethyl)-3,4-dihydro-1 H-isoquinoline-2-carbonyljisoindolin-5-yl]pyrrole-

3-carboxamide hydrochloride

Step A: tert-Butyl 5-bromo-6-[(38)-3-(morpholinomethyl)-3,4-dilydro-1 H-isoquinoline-

2-carbonylfisoindoline-2-carboxylate

6-Bromo-2-fert-butoxycarbonyl-isoindoline-5-carboxylic acid (0.70 g), TBTU (0.823 g)
and DMAP (25 mg) was dissolved dichloromethane (35 ml) and diisopropylethylamine
(1.75 ml) was added. After 3 minutes stirring at room temperature 4-[[(35)-1,2,3,4-
tetrahydroisoquinolin-3-yl|methyljmorpholine hydrochloride (0.656 g) was added and
stirred for 1h. After the completition of the reaction it was diluted with dichloromethane
(100 ml) and washed with water (50 ml), dried over sodium sulfate and evaporated. The
crude product was purified by flash chromatography over silicagel (dichloromethane /

methanol, gradient 1-10%) to give the title compound.
High-resolution mass (ESI+):

Empirical formula; CogH34BriN;Oy
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[M+H]" calculated: 556.1813
[M+H]" measured: 556.1790
IR v: C-H: 2930 om™; >C=0: 1697, 1635 cm™; C-O-C: 1113 em™

Step B: tert-Butyl 5-[4-[(4-benzyloxyphenyl)-methyl-carbamoyl]-1,5-dimethyl-pyrrol-2-
VI[-6-[(3S)-3-(morpholinomethyl)-3,4-dihydro-1H-isoquinoline-2-carbonylfisoindoline-

2-carboxylate

The product from Step A (284 mg, 0.51 mmol) and N-(4-benzyloxyphenyl)-N,1,2-
trimethyl-pyrrole-3-carboxamide (205 mg, 0.61 mmol) from Step C of Preparation 4b were
dissolved in dimethylacetamide (5 ml.) then nitrogen was bubbled through the solution for
5 min. Potassium acetate (0.11 g, 1.12 mmol} and bis(triphenylphosphine)palladium(Il)
dichloride (20 mg) were added to the mixture then it was heated up to 140 °C then after 20
min stirring water (20 pL) was added. Stirring at 140 °C under nitrogen atmosphere was
continued for additional 16 hours. The reaction mixture was allowed to cool to room
temperature then evaporated. The residue was partitioned between dichloromethane (50
mL) and water (10 mL). The organic phase was washed with water (10 mL), dried over
NapSOy4 and evaporated. The crude product was purified by flash chromatography over

silicagel (dichloromethane / methanol, gradient 1-10%) to give the title compound.

Step C: N-(4-benzyloxyphenyl)-N, 1, 2-trimetlyl-5-[6-{(3S)-3-(morpholinomethyl)-3,4-
dihydro-1H-isoquinoline-2-carbonyllisoindolin-5-yljpyrrole-3-carboxamide
hydrochloride

The product from Step B (140 mg) was stirred in a 4M HCl in dioxane (15 mi)} solution for

30 min at room temperature. After the completition of the reaction all the solvents were

removed to yield 170 mg of the title product.

Preparation 7bb:  N-[4-(Benzyloxy)phenyl]-V,1,2-trimethyl-5-{6-[(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-2,3-dihydro-1 H-isoindol-5-y1}-1 H-pyrrole-

3-carboxamide
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Step A: tert-Butyl 5-(4-{{4-(benzyloxy)phenyl](methyl)carbamoyl}-1,5-dimethyl-1H-
pyirrol-2-ypl)-6-[(3R)-3-methyl-1,2,3 4-tetrahydroisoquinoline-2-carbonylf-2,3-dilydro-

1H-isoindole-2-carboxylate

A mixture of N-[4-(Benzyloxy)phenyl]-N,1,2-trimethyl-1 H-pyrrole-3-carboxamide from
Step C of Preparation 4b (150 mg, 0.45 mmol), the bromide from Preparation 1f (317 mg,
0.67 mmol), potassium acetate (88 mg, 0.9 mmol) in dimethylacetamide (2 mL) is
degassed by bubbling with nitrogen gas for 20 min. Bis(triphenylphosphine)palladium
dichloride (31.5 mg, 0.04 mmol) is added, and the reaction is heated at 144 °C. Over the
next 8 h, 2 further 0.1 eq portions of bis(triphenylphosphinepalladium dichloride are
added. The reaction is then left stirring for ca 16 h. The reaction is allowed to cool to
ambient temperature, and is concentrated in vacuo. The residue is partitioned between
ethyl acetate and water, separated, and the organic phase is washed with water, dried
(magnesium sulphate), and concentrated in vacuo. The crude material is purified by flash
column chromatography (24 g silica, ischexane to ethyl acetate gradient) to afford the

desired product,
LC/MS (CysHegNyOs) 725 [M+H]"; RT 1.57 (Method B)

Step B: N-fd-(Benzyloxy)phenyl]-N,1,2-trimethyl-5-{6-{(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2,3-dilydro-1H-isoindol-5-yl}- 1 H-pyrrole-3-

carboxamide

To a solution of the product from Step A (260 mg, 0.36 mmol) in dichloromethane (5 mL)
is added trifluoroacetic acid (1 mL) and the mixture is stirred at ambient temperature for ca
16 h. The mixture is partitioned between water and dichloromethane, and basified with
IM aqueous sodium hydroxide. The organic phase is dried (magnesium sulphate),
evaporated, and purified on CombiFlash (12 g silica, dichloromethane to 5%

methanol/dichloromethane) to afford the product as a glassy solid.

LC/MS (C30HggN403) 625 [M+H]; RT 1.20 (Method B)
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Preparation 7fa:  N-(4-Benzyloxyphenyl)-N-methyl-3-[6-[(3.5)-3-
{morpholinomethyl)-3,4-dihydro-1 H-isoquinoline-2-carbonyl]isoindolin-5-

yljindolizine-1-carboxamide hydrochloride
Step A: N-(4-Benzyloxyphenyl)-N-methyl-indolizine-I-carboxamide

Indolizine-1-carboxylic acid (0.4 g, 5.6 mmol) was dissolved in dichloromethane/THF
mixture (40/40 ml) then 1-chloro-N,N,2-trimethyl-1-propenylamine (0.8 mL) was added
and the mixture was stirred at room temperature for 10 minutes. After the completion of
the acyl chloride formation, the mixture was evaporated and redissolved in dry
dichloromethane (50 mL.). 4-Benzyloxy-N-methylaniline hydrochloride (1.67 g, 6.7 mmol)
and triethylamine (2.34 mL, 16.75 mmol) were added and the reaction was stirred at
ambient temperature for ca. 16 h. The solution was washed with saturated aqueous
NaHCOj3 solution, and brine, then dried over Na;SO, and evaporated. The crude product
was purified by flash chromatography over silicagel (dichloromethane / methanol, gradient

1-10%) to give the desired material.

Step B: tert-Butyl 5-{1-[(4-benzyloxyphenyl)-methyl-carbamoyl]indolizin-3-yl]-6-[(35)-3-

(morpholinomethyl)-3,4-dilyydro-1H-isoquinoline-2-carbonyljisoindoline-2-carboxylate

The compound of Preparation le (278 mg, 0.5 mmol) and the product from Step A (240
mg, 0.70 mmol) were dissolved in dimethylacetamide (5 mL) then nitrogen was bubbled
through the solution for 5 min. Potassium acetate (0.11 g, 1.12 mmol) and
bis(triphenylphosphine)palladium(1l) dichloride (20 mg) were added to the mixture, it was
heated to 110 °C then after 20 min stirring water (20 nl) was added. Stirring at 110 °C
under a nitrogen atmosphere was continued for additional 5 hours. The reaction mixture
was allowed to cool to ambient temperature then evaporated. The residue was dissolved in
THF, filtered through a pad of Celite and after removal of solvent by evaporation the crude
product was purified by preparative HPLC (H>O-TFA/acetonitrile; gradient elution). The
pH of the appropriate combined fractions was adjusted to 10 by Na,CO; then the
acetonitrile was removed under reduced pressure. The precipitated solid was filtered then

dried to yield the title compound.

Step C: N-(4-Benzgyloxyphenyl)-N-methyl-3-[{6-[(3S)-3-(morpholinomethyl)-3,4-dilhydro-

1H-jsoquinoline-2-carbonylfisoindolin-5-yljindolizine-1-carboxamide hydrochloride
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The product from Step B (167 mg) was stirred in a 4M HCI in dioxane (15 ml) solution for
30 min at room temperature. After the completition of the reaction all the solvents were

removed to afford the desired product.

Preparation 7fb:  N-{(4-Benzyloxyphenyl)-NV-methyl-3-[6-{(3R)-3-methyl-3,4-

dihydro-1H-isoquinoline-2-carbonyl]isoindolin-5-yljindolizine-1-carboxamide

hydrochloride

Step A: tert-Butyl 5-[1-{(4-benzyloxyphenyl)-methyl-carbamoyljindolizin-3-yi]-6-[(3R)-3-

methyl-3,4-dihydro-1H-isoquinoline-2-carbonylfisoindoline-2-carboxylate

The procedure is as in Step B of Preparation 7fa, replacing ter-Butyl 5-bromo-6-[(35)-3-
(morpholinomethyl)-3,4-dihydro-1H-isoquinoline-2-carbonyljisoindoline-2-carboxylate
with the compound of Preparation 1f. The product is purified by preparative HPLC (H,0-

TFA/acetonitrile; gradient elution).

Step B: N-(4-benzyloxyphenyl)-N-methyl-3-[6-{(3R)-3-methyl-3,4-diliyydro-1H-

isoquinoline-2-carbonylfisoindolin-5-yllindolizine-1-carboxamide hydrochloride

The procedure is as in Step C of Preparation 7fa, replacing feri-butyl 5-[1-[(4-
benzyloxyphenyl)-methyl-carbamoyl]indolizin-3-yl}-6-[(35)-3-(morpholinomethyl)-3,4-
dihydro-1 H-isoquinoline-2-carbonyljisoindoline-2-carboxylate with the product from Step

A.

The following Examples are obtained using the compounds of the appropriate Preparations
described above. When no specific procedure is detailed, the corresponding Example can
be obtained by repeating the procedure described for analogues Examples (i.e. whose
structure 1s close) detailed elsewhere in the specification, choosing the appropriate starting

materials and using the basic knowledge of the man skilled in the art.
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Example 1: fert-Butyl 6-{1-[(4-hydroxyphenyl}(methyl)carbamoyl|-5,6,7,8-
tetrahydroindolizin-3-yl}-7-|(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate
The procedure is described in Step A of Preparation 6e.

LC/MS (CysHs3sNsOg) 760 [M+H]+; RT 1.25 (Method B)

Example 2: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-
yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide dihydrochloride

The procedure is described in Step B of Preparation 6e.
LC/MS (C4oHysN50;4) 660 [M+H]; RT 0.89 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4oHss5NsO4

[M+H]" calculated: 660.3544

[M+H]" measured: 660.3522

Example 3: 3-[2-(Benzenesulfonyl)-7-[(35)-3-(morpholin-4-ylmethyh-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-ylj-N-(4-
hydroxyphenyl)-~N-methyl-5,6,7,8-tetrahydroindelizine-1-carboxamide

Step A: 4-{N-methyl 3-[2-(benzenesulfonyl)-7-[(3S5)-3-(morpholin-4-ylmethyi)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyll-1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-1-amido}pheny! benzenesulfonate

To a solution of the product of Preparation 6e (35 mg, 0.05 mmol) in dichloromethane (1
mL) is added triethylamine (52 pL, 0.375 mmol) and the mixture is cooled to 0 °C.

Benzenesulfonyl chloride (17 pl, 0.13 mmol) is added dropwise, and the resultant mixture
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is stirred at 0 °C for 1 h. The reaction is diluted with dichloromethane, washed with 1M
aqueous sodium hydroxide solution, followed by brine, and dried over magnesium
sulphate. The solvent is removed i vacuo, and the crude product is purified on

CombiFlash (4 g silica; dichloromethane to 5% MeOH/dichloromethane).
LC/MS (Cs;Hs3N505S;) 798 [M-CgHsSO:]; RT 1.41 (Method B)

Step B: 3-[2-(Benzenesulfonyl)-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-ylJ-N-(4-
hydroxyphenyl)-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide

The product from Step A is dissolved in methanol (2 mL), potassium hydroxide (10 eq) is
added, and the resultant mixture is allowed to stir at ambient temperature for 7 h.
Concentration i# vacuo, and purification on CombiFlash (4 g silica; dichloromethane to

5% methanol/dichloromethane} affords the desired product as a solid.
LC/MS (CysHaoN5068) 800 [M+H]"; RT 1.21 (Method B)
High-resofution mass (ESI+):

Empirical formula: CseHaoNsQOgS

[M+H]" calculated: 800.3476

[M+H]" measured: 800.3485

Example 4; N-(4-Hydroxyphenyl)-N-methyl-3-{7-|(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-phenylmethanesulfonyl-
1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in the process of Example 3, replacing benzenesulfonyl chloride in

Step A with phenylmethanesulfonyl chloride.
LC/MS (Cy47H5:N5068) 814 [M+H]"; RT 1.23 (Method B)
High-resolution mass (ESIF):

Empirical formula: Cyq7Hs NsOgS
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[M+H]" calculated: 814.3633
[M+H]" measured: 814.3602
Example 5: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(35)-3-(morpholin-4-

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(naphthalene-2-sulfonyl)-
1,2,3,4-tetrahydroisoquinolin-6-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure 1s as in the process of Example 3, replacing benzenesulfonyl chloride in

Step A with naphthalene-2-sulfonyl chloride.

LC/MS (CsgHsiNsOgS) 850 [M-+H]'; RT 1.31 (Method B)
High—resolutioﬁ mass (ES1+):

Empirical formula: CsglHsNsOgS

[M+H]" calculated: 850.3633

[M+H]" measured: 850.3624

Example 6: tfert-Butyl 5-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-y1}-6-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonylj-2,3-dihydro-1H-isoindole-2-carboxylate

A solution of the product from Step A of Preparation 7aa (16 mg, 0.02 mmol) in ethanol
(10 mL) is added to 10% Pd/C (catalytic amount) and the mixture is shaken under an
atmosphere of hydrogen for ca 16 h. The mixture is filtered through celite, subsequently

eluting with methanol, and removing the solvents under reduced pressure.
LC/MS (C44Hs NsOg) 746 [M+H]'; RT 1.25 (Method B)
High-resolution mass (ESIt):

Empirical formula: CyyHsN;5Oq

[M+H]" calculated: 746.3912
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[M+H]" measured: 746.3909
Example 7: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(35)-3-(morpholin-4-

yimethyl)-1,2,3,4-tetrahydreisoquinoline-2-carbonyl}-2,3-dihydro-1H-isoindol-5-yl}-

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

Example 6 (45 mg, 0.05 mmol) was dissolved in a minimal amount of methanol and to this
was added 4M solution of HCI in 1,4-dioxane (1 mL), and the mixture was allowed to stir
at ambient temperature for ca 1 hr. The reaction was then diluted with dry diethyl ether (ca
5 mL) and the precipitate was collected by filtration and washed with a mintmum of cold

diethyl ether to afford the product.

LC/MS (C3oH43N504) 646 [M+H]"; RT 0.89 (Method B)
High-resolution mass (ESI+):

Empirical formula: C3eIl;3N504

[IM+H]" calculated: 646.3388

[M+H]" measured: 646.3385

Example 8: N-(4-Hydroxyphenyl)-N-methyl-3-{6-{(3.5)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-2,3-dihydro-
1H-isoindol-5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide; hydrochloride salt

Step A: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetraliydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-2,3-diliydro-1H-isoindol-5-pl}-

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

To a solution of product obtained from Preparation 7aa (50 mg, 0.07 mmol) in
dichloromethane (2 mL) was added N,N-diisopropylethylamine (0.1 mmol) and the
mixture was cooled to 0 °C. To the resultant solution was added dropwise 2-phenylacetyl

chloride (0.102 mmol) and after 5 min the reaction was diluted with dichloromethane, and
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washed sequentially with aqueous 1M sodium hydroxide, and brine. The organic extract
was dried over magnesium sulfate, filtered and concentrated in vacuo, adsorbed onto
isolute, and purified by chromatography (CombiFlash R, 40 g RediSep™ silica cartridge)
eluting in a gradient of iso-hexane to 25 % ethyl acetate. The residue was then dissolved in
ethanol (5 mL) and to this was added 10% Pd/C (catalytic amount) and the mixture stirred
under a hydrogen atmosphere for ca 16 h. The mixture was filtered through celite,
subsequently eluting with methanol, and solvent was removed under reduced pressure.
The residue was adsorbed onto isolute and purified by chromatography (CombiFiash Ry, 4
g RediSep™ silica cartridge) eluting in a gradient of dichloromethane to 5 % methanel in

dichloromethane to afford the desired product.
LC/MS (C47H4oN505) 764 [M+H]"; RT 1.18 (Method B)

Step B: N-(4-Hydroxyphenyl)-N-methyl-3-{6-{(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-2,3-diltydro-1H-isoindol-5-yl}-

3,6,7,8-tetralydroindolizine-I-carboxamide; hydrochloride salf

The product from Step A was dissolved in isopropyl alcohol (0.5 mL) and ethereal HCI
(IM; 0.13 mL) was added. The mixture was stirred for 30 min, then concentrated in

vacuo. Trituration of the residue with ether afforded the desired product as a solid.
LC/MS (C47H4oN505) 764 [M+H]; RT 1.16 (Method B)

High-resolution mass (EST+):

Empirical formula: C47H4oNsOs

[M+H]" calculated: 764.3806

[M+H]* measured: 764.3807

Example 9: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl|-2-(3-phenylpropanoyl)-2,3-
dihydro-1H-isoindol-5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide hydrochloride
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The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 3-
phenylpropanoyl chloride.

LC/MS (C4gHs/NsOs) 778 [M+H]"; RT 1.19 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4gHsN505

[M+H]" calculated: 778.3963

[M+H]" measured: 778.3973

Example 10: N-(4-Hydroxyphenyl)-N-methyl-3-{6-|(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl-2,3-dikydro-1H-isoindol-5-y1}-5,6,7,8-

tetrahydroindolizine-1-carboxamide

The procedure is as described in Example 7, replacing Example 6 with product from

Preparation 7ab.

LC/MS (C35H3gN403) 561 [M+H]*; RT 1.04

Example 11: N-(4-Hydroxyphenyl)-V-methyl-3-{6-[(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-propanoyl-2,3-dihydro-11-
isoindol-5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide hydrochloride

Step A: N-[4-(Benzyloxy)phenyl]-N-methyl-3-{6-[(3S)-3-(morpholin-4-ylmetiyl)-1,2,3,4-
tetrahydroisoquinolin e-2-carbon ylf-2-propanoyl-2,3-dilydro-1H-isoindol-5-yl}-5,6,7,8-

tetralydroindolizine-1-carboxamide

To a solution of the compound from Preparation 7aa (50 mg, 0.068 mmol) in
dichloromethane (2 mL) is added DIPEA (17 uL, 0.10 mmol) and the mixture is cooled to
0 °C. Propionyl chloride (9 uL, 0.10 mmol) is added dropwise, and after 30 min the
mixture is diluted with dichloromethane, washed sequentially with 1M aqueous NaOIH and

brine, dried over magnesium sulphate, and concentrated in vacuo.  Purification by flash
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column chromatography (4 g silica; dichloromethane to 5% MeOH/dichloromethane)

afforded the product as a glassy solid.
LC/MS (CagHs53N505) 792 [M+H]"; RT 1.30 (Method B)

Step B: N-(4-Hydroxyphenyl)-N-methyl-3-{6-{(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-propanoyl-2,3-diltydro-1H-isoindol-5-y1}-5,6,7,8-

tetraliydroindolizine-1-carboxamide

A solution of the product from Step A (18.7 mg, 0.024 mmol) in ethanol (5 mL) is added
to 10% Pd/C (catalytic amount) and the mixture is shaken under an atmosphere of
hydrogen for ca 16 h. The mixture is filtered through celite, subsequently eluting with
methanol, and removing the solvents under reduced pressure. The crude product is
purified by flash column chromatography (4 g silica; dichloromethane to 5%
MeOH/dichloromethane) to afford the desired product as a glassy solid.

LC/MS (CyoHyyNsO3) 702 [M+H]"; RT 1.08 (Method B)

Step C: N-(4-Hydroxyplenyl)-N-methyl-3-{6-[(3S8)-3-(morpholin-4-ylmethyl})-1,2,3,4-
tetraliydroisoquinoline-2-carbonyll-2-propanoyl-2,3-dilyydro-1H-isoindol-5-y1}-5,6,7,8-

tetrahydroindolizine-I-carboxamide hydrochloride

The product from Step B is dissolved in isopropyl alcohol (0.5 mL) and ethereal HCI (1M;
0.13 mL) is added. The mixture is stitred for 30 min, then concentrated in vacuo.

Trituration of the residue with ether afforded the desired product as a solid.
LC/MS (C4H47N505) 702 [M+H]"; RT 1.10 (Method B)

High-resolution mass (ESI+):

Empirical formula: CyoH47N505

[M+H]'" calculated: 702.3650

[M-+H]" measured: 702.3684
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Example 12: 3-{2-Benzoyl-6-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-2,3-dihydro-1 H-isoindol-5-y1}-N-(4-
hydroxyphenyl)-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide hydrochloride

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with
benzoyl chloride.

LC/MS (CysHyyNsOs) 750 [M+H]"; RT 1.17 (Method B)
High-resolution mass (EST+):;

Empirical formula: CyHysNsOs

[M+H]" calculated: 750.3650

[M+H]" measured; 750.3648

Example 13: tert-Butyl 5-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dihydro-1H-isoindole-2-carboxylate

The procedure is described in Example 6, replacing the product obtained in Step A of
Preparation 7aa with the product obtained in Step A of Preparation 7ab.

LC/MS (C4oHaaN4Os) 661 [M+H]"; RT 1.42 (Method B)
Higl-resolution mass (ESI+):

Empirical formula: CygHg4N4Os

IM+H]" calculated: 661.3384

[M+H]" measured: 661.3352

Example 14: N-(4-Hydroxyphenyl)-N-methyl-3-{6-|(31t)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-2,3-dihydro-1 H-isoindol-5-y1}-

5,6,7,8-tetrahydroindolizine-1-carboxamide
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The procedure is as described in Step A of Example 8, replacing the product from

Preparation 7aa in Step A with the product from Preparation 7ab.
LC/MS (C;3HiaN4O4) 679 [M+H]; RT 1.31 (Method B)
High-resolution mass (ESI+):

Empirical formula: C43H3N4Oy

[M+H]" calculated: 679.3279

[M+H]" measured: 679.3298

Example 15: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-2-(3-phenylpropanoyl)-2,3-dihydro-1 H-isoindol-
5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Step A of Example 8, replacing the product from
Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2-

phenylacetyl chloride in Step A with 3-phenylpropanoyi chloride.
LC/MS (CqHyqN,4Oy4) 693 [M+H]"; RT 2.57 (Method A)
High-resolution mass (ESI+):

Empirical formula: CgqHggN4gO4

[M+H]" calculated: 693.3435

[M+H]" measured: 693.3441

Example 16: Phenyl 5-{1-[(4-hydroxyphenyl)(methyl}carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-yl}-6-[(35)-3-(morpholin-4-ylmethyl)-1,2,3 4-
tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1 H-isoindole-2-carboxylate
hydrochloride
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The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with phenyl

chloroformate.

LC/MS (CysHa7NsOg) 766 [M+H]'; RT 1.24 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4gH47NsOg

[M+H]" calculated: 766.3599

[M+H]" measured: 766.3602

Example 17: N-tert-Butyl-5-{1-](4-hydroxyphenyl)(methyl)carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-y1}-6-](35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonylj-2,3-dihydro-1H-isoindole-2-earboxamide

hydrochloride

Step A: 5-(1-{{4-(Benzyloxy)phenyl](methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-
YD-N-tert-butyl-6-{(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dilyydro-1H-isoindole-2-carboxamide

To a solation of the compound of Preparation 7aa (30 mg, 0.04 mmol) in dichloromethane
(2 mL) is added DIPEA (10 uL, 0.06 mmol) and the mixture is cooled to 0 °C. tert-Butyl
isocyanate (7 ul., 0.06 mmol) is added and the reaction is stirred for 10 min, then diluted
with dichloromethane and washed sequentially with 1M aqueous NaOH and brine. The
organic phase is dried over magnesium sulphate, filtered and concentrated in vacuo. The
crude material is taken-up in dichloromethane, loaded onto isolute and purified on
CombiFlash (4 g silica, dichloromethane to 5% methanol/ dichloromethane) to afford the

desired product as a glassy solid that was used directly in the next step.

Step B: N-tert-Butyl-5-{1-[(4-lhydroxyphenyl) (methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-y1}-6-[(38)-3-(morpholin-4-yimethyl)-1,2,3,4-

tetraliydroisoquinoline-2-carbonylf-2,3-dihydro-1H-isoindole-2-carboxamide



i0

20

25

WO 2015/011164 PCT/EP2014/065764

-88 -

The product from Step A (25 mg) is dissolved in EtOH and to this is added 10% Pd/C
(catalytic amount) and the mixture is allowed to stir under an atmosphere of hydrogen for
ca 16 h. The reaction is filtered through celite, eluting with methanol and concentrated in

vacuo to afford the desired product.
LC/MS (CyqHs5:NgOs) 745 [M+H]"; RT 2.20 (Method A)

Step C: N-tert-Butyl-5-{1-[(4-hydroxyphenyl)(methyl}carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yl}-6-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetraliydroisoquinoline-2-carbonyl]-2,3-dilydro-1H-isoindole-2-carboxamide

hydrochloride

To a solution of the product from Step B in isopropyl alcohol (0.5 mL) is added ethereal
HCI (1M; 0.17 mL, 0.17 mmol) and the mixture is stirred for 30 min. The solvent is

removed in vacuo and trituration with ether affords the desired product as a solid.
LC/MS (Cy4Hs;NgOs) 745 [M+H]'; RT 1,10 (Method B)

High-resolution mass (ESI+):

Empirical formula: Cy4Hs:NgOs

[M+H]" calculated: 745.4072

[M+H]" measured: 745.4081

Example 18: 3-[2-(Ethanesulfonyl)-6-[(35)-3-(merpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-2,3-dihydro-1 H-isoindol-5-y1]-N-(4-
hydroxyphenyl)-V-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide hydrochloride

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with

ethanesulfonyl chloride.
LC/MS (C4Hy7N5068) 738 [M+H]"; RT 1.07 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4;Hs7N50¢S
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[M+H]" calculated: 738.3320
[M+H]" measured: 738.3316
Example 19: 3-|2-(Benzenesulfonyl)-6-{(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-y}l]-/N-(4-
hydroxyphenyl)-N-methyl-5,6,7,8-tetrahydreindolizine-1-carboxamide hydrochloride

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with

benzenesulfonyl chloride.

LC/MS (C45Hy7N5068) 786 [M+H]"; RT 1.16 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4sH47N506S

[M+H]" calculated: 786.3320

[M+H]" measured: 786.3339

Example 20: 3-{2-Cyclopropanecarbonyl-6-[(3R)-3-methyl-1,2,3,4-
tetrahydroeisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-yl}-/V-(4-
hydroxyphenyl)-N-methyi-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Step A and Step B of Example 8, replacing the product
from Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2-

phenylacetyl chloride in Step A with cyclopropanecarbonyl chloride.
LC/MS (C30HyoN40;5) 629.7 [M+H]"; RT 2.41 (Method A)
High-resolution mass (ESIF);

Empirical formula: CsoldyoN4O4

[M+H]" calculated: 629.3122
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[M+H]" measured: 629.3129
Example 21: N-(4-Hydroxyphenyl)-NV-methyl-3-{6-[(35)-3-(morpholin-4-

ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-2-(2-phenylethanesualfonyl)-2,3-
dihydro-1H-isoindol-5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide hydrochloride

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with 2-
phenylethane-1-sulfonyl chloride.

LC/MS (C47Hs;NsOgS) 814 [M+H]"; RT 1.21 (Method B)

Example 22: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(35)-3-(morpholin-4-
yimethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(pyridine-3-sulfonyl}-2,3-
dihydro-1H-iseindol-5-yi}-5,6,7,8-tetrahydroindolizine-1-carboxamide hydrochloride

The procedure is as in Example 8, replacing 2-phenylacetyl chloride in Step A with
pyridine-3-sulfonyl chloride.

LC/MS (Cy4HygNgO6S) 787 [M+H]; RT 1.09 (Method B)
High-resolution mass (ESI+):

Empirical formula: Ci4HigNgOgS

[M+H]" calculated: 787.3272

[M+H]" measured: 787.3243

Example 23: 3-[2-(2-Benzylpropanoyl)-6-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-yl}-/V-(4-
hydroxyphenyl)-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide
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Step A: N-[4-(benzyloxy)phenyl]-3-[2-(2-benzylpropanoyl)-6-[(3R)-3-methyl-1,2,3,4-
tetralydroisoquinoline-2-carbonyi]-2,3-dilyydro-1H-isoindol-5-ylJ-N-methyl-5,6,7,8-

tetraliydroindolizine-1-carboxamide

To a solution of the product from Preparation 7ab (52 mg, 0.07 mmol) in tetrahydrofuran
(3 mL) was added N,N-diisopropylethylamine (37 pl, 0.21 mmol) and HBTU (27 mg,
0.07 mmol), followed by 2-methyl-3-phenylpropanoic acid (17 mg, 0.10 mmol). The
reaction was stirred at ambient temperature for ca 16 h, then partitioned between ethyl
acetate and water, dried over magnesium sulphate, and concentrated in vacuo. Purification

by flash column chromatography (silica; iso-hexane to ethyl acetate gradient) afforded the

desired product.
LC/MS (Cs;Hs5aNOy) 797 [M+H]"; RT 2.91 (Method A)

Step B: 3-[2-(2-Benzylpropanoyl)-6-{(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dilipdro-1 H-isoindol-5-ylI[-N-(4-hydroxyphenyl)-N-methyl-5,6,7.8-

tetraliydroindolizine-1-carboxamide

The product from Step A was dissolved in ethanol (10 mL) and to this was added 10%
Pd/C (catalytic amount) and the mixture was allowed to stir under an atmosphere of
hydrogen for ca 16 h. The reaction was filtered through celite, eluting with methanol and
concentrated in vacuo. Purification by flash column chromatography (silica; iso-hexane to

ethyl actetate gradient) afforded the desired product.
LC/MS (Cy4sHygN4O4) 707 [M+H]'; RT 2.64 (Method A)
High-resolution mass (ESI+):

Empirical formula: CysHysN4O4

[M+H]" calculated: 707.3592

[M+H]|" measured: 707.3600
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Example 24: 3-(2-{2-|(4-Chlorophenyl)methyl]propanoyl}-6-](3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1 H-isoindol-5-y1)-N-(4-
hydroxyphenyl)-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide

To a solution of the product from Example 10 (20 mg, 0.03 mmol) in dichloromethane (3
ml) was added TEA (13 ul, 0.09 mmol), HATU (12 mg, 0.03 mmol) and the 3-(4-
chlorophenyl)-2-methylpropanocic acid (6 mg, 0.03 mmol), and stirred at ambient
temperature for ca 16 h. The reaction was diluted with dichloromethane and washed with
water, dried over magnesium sulphate, filtered and concentrated in vacuo. The crude
material was purified by column chromatography in a gradient of dichloromethane to 10%

methanol/dichloromethane.

LC/MS (Cy5HysN4O4C1) 741 [MAH]T RT 2.71 (Method A)
High-resolution mass (ESI+);

Empirical formula: Cy45HysN404Cl

[M+H]" calculated: 741.3202

[M+H]" measured: 741.3246

Example 25: N-(4-Hydroxyphenyl)-N-methyl-3-{6-|(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-{2-{(4-methylphenyl)methyl]propanoyl}-2,3-
dihydro-1H-isoindol-5-yl1}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Example 23, replacing 2-methyl-3-phenylpropanoic acid

in Step A with 2-methyl-3-(4-methylphenyl)propanoic acid.
LC/MS (CysHlagNsOy) 721 [M+H]T; RT 2,70 (Method A)
High-resolution mass (ESI+):

Empirical formula: CygHagN4O4

[M+H]" calculated: 721.3748

[M+H]" measured: 721.3740
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Example 26: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-{2-[4-(triflnoromethoxy)phenyl]acetyl}-2,3-
dihydro-1H-isoindol-5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Example 23, replacing 2-methyl-3-phenylpropanoic acid
in Step A with 2-[4-(trifluoromethoxy)phenyljacetic acid.

LC/MS (CyglLyiN4OsF3) 763 [M+H]"; RT 2.70 (Method A)
High-resolution mass (ESI+):

Empirical formula: Cy4HyN4OsF3

[M+H]" calculated: 763.3102

[M+H]" measured: 763.3102

Example 27: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-y1}-5,6,7,8-

tetrahydroindolizine-1-carboxamide; trifluoroacetic acid salt

Step A: tert-Butyl 6-{1-|(4-hydroxyphenyl)(methyl)carbamoyl}-5,6,7,8-
tetraliydroindolizin-3-yl}-7-[(3R)-3-methyl-1,2,3,4-tetraliydroisoquinoline-2-carbonyl}-

1,2,3,4-tetraliydroisoquinoline-2-carboxylate

The product from Preparation 6ab (95 mg, 0.12 mmol) is dissolved in ethanol (5 mlL.) and
to this is added 10% Pd/C (catalytic amount) and the mixture is allowed to stir under an
atmosphere of hydrogen for ca 6 h. The reaction is filtered through celite, eluting with

methanol and concentrated in vacuo to afford the desired product.
LC/MS (C41HsN4Os) 675 [MHH]': RT 1.43 (Method B)

Step B: N-(4-Hydroxyphenyl)-N-methyl-3-{7-{(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetraltydroindolizine-1-carboxamide; trifluoroacetic acid salt
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The product from Step A is dissolved in dichloromethane (2 mL) and trifluoroacetic acid
(0.1 mL) is added. After stirring at for ca. 16 h at ambient temperature the reaction is
concentrated in vacuo and azeotroped with toluene (x3) to afford the desired product as the

trifluoroacetic acid salt.

LC/MS (C36H3gN4O3) 575 [M+H]'; RT 1.00 (Method B)
High-resolution mass (ESI+):

Empirical formula: C3¢H3sN4O;

[M+H]" calculated: 575.3017

[M+H]" measured: 575.2998

Example 28: N-(4-Hydroxyphenyl)-N-methyl-3-{6-{(3R)-3-methyl-1,2,3,4-
tetrahydroisoquineline-2-carbonyl}-2-(pyridin-2-ylmethyl)-2,3-dihydro-1H-iseindol-
5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Step B of Example 29, replacing the compound from Step

A with Example 10, and replacing cyclohexylacetaldehyde with pyridine-2-carbaldehyde.
LC/MS (CyqHyN35O3) 652 [M+H]"; RT 1.06 (Method B)

High-resolution mass (ESI+):

Empirical formula: Cq;Hs NsOs

[M+H]" calculated: 652.3282

[M+H]" measured: 652.3269

Example 29: 3-|2-(2-Cyclohexylethyl)-6-[(3R)-3-methyl-1,2,3.4-
tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-yl]|-NV-(4-
hydroxyphenyl)-/V-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide
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Step A: N-[4-(Benzyloxy)phenyl]-N-methyl-3-{6-{(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonylf-2,3-diliydro-1 H-isoindol-5-yl}-5,6,7,8-

tetralydroindolizine-1-carboxamide

To a solution of the compound of Step A of Preparation 7ab (150 mg, 0.20 mmol) in
dichloromethane (5 mL) is added trifluoroacetic acid (0.5 mL) and the reaction is stirred
for ca 16 h. The mixture is diluted with dichloromethane, washed with IN aqueous
sodium hydroxide, dried (magnesium sulphate) and condensed under reduced pressure.
Purification on  CombiFlash (4 g  silica, dichloromethane to  10%

methanol/dichloromethane) afforded the desired product as a gum.
LC/MS (CyHpN40O3) 651 [M+H]; RT 1.2 (Method B)

Step B: N-[4-(Benzyloxy)phenyl]-3-f2-(2-cyclohexylethyl}-6-{(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2,3-diliydro-1 H-isoindol-5-yl]-N-methyl-5,6,7,8-

tetraliydroindolizine-1-carboxamide

To a stirring solution of the product from Step A (57.5 mg, 0.088 mmol) in THF (2 mL) is
added cyclohexylacetaldehyde (134 mg, 0.11 mmol) followed by sodium
triacetoxyborohydride (22.5 mg, 0.106 mmol) and the reaction was stirred for ca 16 h. The
mixture is concentrated under reduced pressure, and purified on CombiFlash (4 g silica,

dichloromethane to 3% methanol/dichloromethane) to afford the desired product as a gum.
LC/MS (CsgHsgN4O3) 761 [M+H]"; RT 1.37 (Method B)

Step C: 3-[2-(2-Cyclohexylethyl)-6-[(3R)-3-methyl-1,2,3,4-tetralydroisoquinoline-2-
carbonyl]-2,3-diltydro-1 H-isoindol-5-pl]-N-(4-hydroxyphenyl)-N-methyl-5,6,7,8-

tetrahydroindolizine-1-carboxamide

To a solution of the product from Step B (13 mg, 0.019 mmol) in dichloromethane (2 mL),
cooled to 0 °C, is added boron trichloride (ZM solution in dichloromethane; 0.1 mL, 0.2
mmol). After 5 h the reaction is quenched by addition of methanol, and concentrated in

vacuo. Purification by preparative HPLC afforded the desired product.
LC/MS (CasHsoN4O3) 671 [M+HT; RT 1.16 (Method B)

High-resolution mass (ESI+):
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Empirical formula: Cy3H350N40;3
[M+H]" calculated: 671.3956
IM+H]" measured: 671.3955
Example 30: N-(4-Hydroxyphenyl)-N-methyl-3-{6-| (3R)-3-methyl-1,2,3,4~

tetrahydroisoquinoline-2-carbonyl]-2-(3-phenylpropyl)-2,3-dihydro-1H-isoindol-5-
yI}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Step B of Example 29, replacing the compound from Step
A with Example 10, and replacing cyclohexylacetaldehyde with 3-phenylpropanal.

LC/MS (CaaHigN4O3) 679 [M+H]"; RT 1.16 (Method B)
High-resolution mass (ESI+):

Empirical formula: CysHagN4O3

[M+H]" calculated: 679.3643

[M+H]" measured: 679.3612

Example 31: N-(4-Hydroxyphenyl)-N-methyl-3-{6-](3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-{2-[2-(pyrazin-2-yl)-1,3-thiazol-4-yljacetyl}-2,3-
dihydro-1H-isoindol-5-yI}-5,6,7,8-tetrahydroindolizine-1-carboxamide

Step A: N-f4-(benzyloxy)phenyl[-N-methyi-3-{6-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-2-[2-(pyrazin-2-yi)-1,3-thiazol-4-yllacetyl}-2,3-
dihydro-1H-isoindol-5-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

To a solution of the product from Preparation 7ab (50 mg, 0.07 mmol) in dichloromethane
(3 ml) was added triethylamine (29.2 pl, 0.21 mmol) and HATU (27 mg, 0.07 mmol),
followed by 2-[2-(pyrazin-2-yl)-1,3-thiazol-4-yl]acetic acid (14.46 mg, 0.07 mmol), and
the mixture was stirred at ambient temperature for ca 16 h. The reaction was diluted with

dichloromethane and washed with water. The organic phase was dried over magnesium




10

15

20

25

WO 2015/011164 PCT/EP2014/065764

-97.

sulphate, filtered and concentrated in vacuo. Purification by flash column chromatography

(silica; dichloromethane to 5% methanol in dichloromethane gradient) afforded the desired

product.
LC/MS (Cs51H47N7048) 854 [M+H]™; RT 2.77 (Method A)

Step B: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4-
tetralydroisoquinoline-2-carbonyl]-2-{2-[2-(pyrazin-2-yl)-1,3-thiazol-4-yljacetyl}-2,3-
diliydro-1H-isoindol-5-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

A solution of the product from Step A (1 eq, 46 mg) in dichloromethane (5 ml) was cooled
to 0 °C and to this was added was added boron trichloride (1M in dichloromethane, 100
pL). The reaction was allowed to warm to ambient temperature for ¢a 16 h, and was then
quenched with methanol and partitioned between dichloromethane and water. The organic
extract was dried over magnesium sulphate, filtered and concentrated in vacuo.
Purification by flash column chromatography (silica; dichloromethane to 10% methanol in

dichloromethane gradient) afforded the desired product.
LC/MS (CasHiN7048) 764 [M+H]"; RT 2.44 (Method A)
High-resolution mass (ESI+):

Empirical formula: CyqHs N7O,4S

[M+H]" calculated: 764.3014

IM+H]" measured: 764.2994

Example 32: 3-[2-(3-Cyclohexylpropanoyl)-6-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoguinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-yl]-N-(4-
hydroxyphenyl)-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide

Step A: N-[4-(Benzyloxy)phenyl]-3-[2-(3-cyclohexylpropanoyl}-6-[(3R)-3-methyl-1,2,3,4-
tetralydroisoquinoline-2-carbonyl}-2,3-dihydro-1H-isoindol-5-yl|-N-methyl-5,6,7,8-

tetralydroindolizine-1-carboxamide
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To a solution of the compound from Preparation 7ab (52 mg, 0.066 minol) in THF (3 mL)
are added DIPEA (37 uL, 0.21 mmol) and HBTU (27 mg, 0.07 mmol) followed by 3-
cyclohexylpropionic acid (18 pl., 0.10 mmol) and the mixture is stirred at ambient

temperature for c¢ 16 h.

The reaction is partitioned between water and ethyl acetate, separated, and the organic
phase is dried (magnesium sulphate) and concentrated /n vacuo. Purification by flash
column chromatography on silica gel, eluting with a gradient of iso-hexane to ethyl acetate

afforded the product as a gum.
LC/MS (Cs;Hs6N4O4) 789 [M'T-H]+; RT 3.00 (Method A)

Step B: 3-[2-(3-Cyclohexylpropanoyl)-6-[(3R)-3-methyl-1,2,3,4-tetraliydroisoquinoline-
2-carbonyl]-2,3-diltydro-1H-isoindol-5-pl]-N-(4-liydroxypltenyl)-N-methyl-5,6,7,8-

retraliydroindolizine-1-carboxamide

A solution of the product from Step A (50 mg, 0.06 mmol) in ethanol (10 mL) is added to
Pd/C (catalytic), and the mixture is shaken under an atmosphere of hydrogen for ca 16 h.
The mixture is filtered through celite, eluting with methanol, and then concentrated in
vacuo. The crude material is purified by flash column chromatography on silica, eluting
with a gradient of dichloromethane to 5% methanol/dichioromethane to afford the product

as a solid.

LC/MS (Cy4HsoN4Oy) 699 [M+H]"; RT 2.76 (Method A)
High-resolution mass (EST+):

Empirical formula: CygHsoN4Oy4

[M+H]" calculated: 699.3905

IM+H]" measured: 699.3926

Example 33: 3-{2-Benzyl-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dihydro-1H-isoindol-5-yI}-N-(4-hydroxyphenyl)-N-methyl-5,6,7,8-

tetrahydroindolizine-1-carboxamide
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The procedure is as described in Step B of Example 29, replacing the compound from Step
A with the compound from Example 10, and replacing cyclohexylacetaldehyde with
benzaldehyde.

LC/MS (CaHiN4O3) 651 {M+H]"; RT 1.11 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4;HgaN4Os

[M+H]" calculated: 651.3330

[M+H]" measured: 651.3300

Example 34: N-(4-Hydroxyphenyl)-V-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoguinoline-2-carbonyl]-2-propanoyl-1,2,3,4-tetrahydreisoquinolin-6-yl}-

5,6,7,8-tetrahydroindolizine-I-carboxamide

The procedure is as described in Step A of Example 8, replacing the product from
Preparation 7aa in Step A with the product from Preparation 6ab, and replacing 2-
phenylacetyl chloride in Step A with propanoyl chloride.

LC/MS (C3gH4aN4Oy) 631 [M+H]"; RT 1.24 (Method B)
High-resolution mass (ESI+):

Empirical formula: C3oHy4aN4O4

[M+H]" calculated: 631.3279

IM+H]" measured: 631.3252

Example 35: 3-{2-Benzoyl-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl|-1,2,3,4-tetrahydroisoquinolin-6-yl}-V-(4-hydroxyphenyl)-N-methyl-5,6,7,8-

tetrahydroindolizine-1-carboxamide
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The procedure is as described in Step A of Example 8, replacing the product from
Preparation 7aa in Step A with the product from Preparation 6ab, and replacing 2-

phenylacetyl chloride in Step A with benzoyl chloride.
LC/MS (Cy3HiNyOy) 679 [M+H]™; RT 1.31 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy3HgaN4Oy

[M+H]" calculated: 679.3279

[M+H]" measured: 679.3331

Example 36: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-tetrahydroisoguinolin-
6-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Step A of Example 8, replacing the product from
Preparation 7aa in Step A with the product from Preparation 6ab.

LC/MS (CyqHagN4O04) 693 [M+H]; RT 1.32 (Method B)
High-resolution mass (EST+):

Empirical formula: CqqHa4N4Oy

[IM+H]" calculated: 693.3435

[M+H]" measured: 693.3447

Example 37: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-2-(3-phenylpropanoyl)-1,2,3,4-

tetrahydroisoquinolin-6-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide
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The procedure is as described in Step A of Example 8, replacing the product from
Preparation 7aa in Step A with the product from Preparation 6ab, and replacing 2-
phenylacetyl chloride in Step A with 3-phenylpropanoyl chloride.

LC/MS (Cy4sHigN4Oy) 707 [M+H]'; RT 1.36 (Method B)
High-resolution mass (ESIt):

Empirical formula: CgsHyeN4O4

[M+H]" calculated: 707.3592

[M+H]" measured: 707.3557

Example 38: N-(4-Hydroxyphenyl)-V-methyl-3-{6-{(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-phenylmethanesulfonyl-2,3-
dihydro-1H-isoindol-5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Step A of Example 8, replacing 2-phenylacetyl chloride in
Step A with phenylmethanesulfonyl chloride.

LC/MS (Ca6HioNsO6S) 800 [MHH]"; RT 1.15 (Method B)
High-resolution mass (ESI+):

Empirical formula: CysgHgoNsO6S

[M+H]" calculated: 800.3476

[M+H]" measured: 800.3487

Example 39: 3-[2-(Benzenesulfonyl)-7-[(3K)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl]-N-(4-
hydroxyphenyl)-NV-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide
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The procedure is as described in Step A of Example 8, replacing the product from
Preparation 7aa with the product from Preparation 6ab, and replacing 2-phenylacetyl

chloride in Step A with benzenesulfony! chloride.

LC/MS (C4HpN4OsS) 715 [M+H]"; RT 1.37 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4HsoN4O5S

[M+H]" calculated: 715.2949

[M+H]" measured: 715.2937

Example 40: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-phenylmethanesulfonyl-1,2,3,4-

tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Step A of Example 8, replacing the product from
Preparation 7aa with the product from Preparation 6ab, and replacing 2-phenylacetyl

chloride in Step A with phenylmethanesulfonyl chloride.
LC/MS (Cy3HaN4O5S) 729 [M+H]"; RT 1.37 (Method B)
High-resolution mass (ESI+):;

Empirical formula: Cj3HgyNsO5S

[M+H]’ calculated: 729.3105

IM+H]" measured: 729.3135

Example 41: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-(naphthalene-2-sulfonyl)-1,2,3,4-

tetrahydroisoquinolin-6-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide
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The procedure is as described in Step A of Example 8, replacing the product from
Preparation 7aa with the product from Preparation 6ab, and replacing 2-phenylacetyl
chloride in Step A with naphthalene-2-sulfonyl chloride.

LC/MS (Ci6H14N4O5S) 765 [M+H]'; RT 1.44 (Method B)
High-resolution mass (ESI+):

Empirical formula: CyelT44N4O05S

[M+H]" calculated: 765.3105

[M-+TH]" measured: 765.3140

Example 42; N-(4-Hydroxyphenyl}-N-methyl-3-{6-[(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoguinoline-2-carbonylj-2-|2-(pyridin-3-yDacetyl|-2,3-
dihydro-1H-isoindol-5-yI}-5,6,7,8-tetrahydroindolizine-1-carboxamide

Step A: N-{4-(benzyloxy)phenyl]-N-methyl-3-{6-{(3S)-3-(morpholin-4-ylmethyl}-1,2,3,4-
tetraltydroisoquinoline-2-carbonyl]-2-{2-(pyridin-3-yl)acetyl]-2,3-dihydro-1 H-isoindol-5-

Yi}-5,6,7,8-tetrahydroindolizine-1-carboxamide

To a solution of the product from Preparation 7aa (40 mg, 0.05 mmol) in DMF (2 mL) was
added triethylamine (28 pl., 0.2 mmol), and HBTU (19 mg, 0.05 mmol) followed by 2-
(pyridin-3-yDacetic acid hydrochloride (9.4 mg, 0.05 mmol), and the mixture was stirred at
ambient temperature for 1 h. The reaction was concentrated in vacuo and directly used in

the next step.
LC/MS (Cs3Hs54NgOs) no ionisation; RT 1.20 (Method B)

Step B: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(3.5)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-[2-(pyridin-3-yl}acetyl]-2,3-dihydro-1H-

isoindol-5-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The product from Step A (25 mg, 0.03 mmol) was dissolved in dichloromethane (2 mL)
and cooled to 0 °C. To this was added boron trichloride (1M; 0.15 mL, 0.15 mmol) and the
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mixture was stirred at ambient temperature for 2 h. The reaction was poured onto ice/water
and extracted with dichloromethane, The organic extract was washed with brine, dried over
magnesium sulfate, filtered and concentrated i vacuo. Purification by flash column
chromatography (4 g silica; dichloromethane to 5% methanol/ dichloromethane) afforded

the desired product.

LC/MS (CsHagNgQs) 765 [M+H]"; RT 0.95 (Method B)
Higl-vesolution mass (ESI):

Empirical formula: C4H4gNgOs

[M+2H]"" calculated: 383.1916

[M-+2H7" measured: 383.1952

Example 43: tert-Buty!l 5-{1-|(4-hydroxyphenyl)(phenyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yl}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl}-2,3-dihydro-1H-iseindole-2-carboxylate

The procedure is described in Steps A and B of Example 44.
LC/MS (C45HyN4Os) 723 [M+H]"; RT 1.47 (Method B)
High-resolution mass (ESI+):

Empirical formula: CysHagN4Os

[M+H]" calculated: 723.3541

[M+H]" measured: 723.3546

Example 44: N-{(4-Hydroxyphenyl)-3-{6-|(3R)-3-methyl-1,2,3 4-
tetrahydroisoquinoline-2-carbonyl}-2,3-dihydro-1 H-isoindol-5-y1}-N-phenyl-5,6,7,8-

tetrahydroindelizine-I-carboxamide




10

15

20

25

WO 2015/011164 PCT/EP2014/065764

- 105 -

Step A: tert-Butyl 5-(1-{f4-(benzgyloxy)phenyl](phenyl)carbamoyl}-5,6,7,8-
tetraltydroindolizin-3-yl)-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoguinoline-2-carbonyl|-
2,3-diltydro-1H-isoindole-2-carboxylate

A mix of THF (20 mL) and water (8 mL) is degassed by multiple evacuation / nitrogen
purge cycles and bubbling nitrogen through. 4 mL of this mixture is added vig syringe to
a mixture of the boronic ester from Preparation 4f (117 mg, 0.28 mmol), the bromide from
Preparation 1f (169 mg, 0.36 mmol) and cesium carbonate (182 mg, 0.56 mmol). Nitrogen
is  bubbled through the mix for another 3 mins. Bis(di-tert-butyl{4-
dimethylaminophenyl)phosphine)dichloropalladium(Il) (10 mg, 5 mole%) is added and the

reaction is immediately heated at 95 °C under microwave irradiation for 30 mins.
The reaction mixture 1s diluted with ethyl acetate (30 mL) and washed

sequentially with water (2 x 30 mL) and saturated NaCl (aq) (1 x 50 mL), dried over
magnesium sulphate, filtered and evaporated. The crude material is purified by flash
chromatography (Combiflash, 12g silica, eluting with gradient 0 to 100% ethy! acetate in

hexane) to afford the product as an oil.
LC/MS (C521'152N405) 813 [M+H]+; RT 1.66 (Method B)

Step B: tert-Butyl 5-{1-{(4-hydroxyphenyl)(phenyl)carbamoyl}-5,6,7,8-
tetralydroindolizin-3-pl}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonylf-
2,3-dilyydro-1H-isoindole-2-carboxylate

A solution of the product from Step A (94 mg, 0.12 mmol) in ethanol (5 mL) is
hydrogenated over 10% Pd/C catalyst under an atmosphere of hydrogen for ca 16 h. The
mixture was filtered through celite, eluting with ethanol, and concentrated in vacuo.
Purification by flash chromatography on silica gel (CombiFlash Rf, 4g SiO2 silica column)
eluting with 0 to 100% ethyl acetate in hexane afforded the product as a solid.

LC/MS (CasHagNOs) 723 [M+H]"; RT 1.47 (Method B)

Step C: N-(4-Hydroxyphenyl)-3-{6-f{(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dihydro-1H-isoindol-5-yl}-N-phenyl-5,6,7,8-fetrahydroindolizine-1-

carboxamide
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To a solution of the product from Step B (40 mg, 0.055 mmol) in anhydrous
dichloromethane (4 mL) under nitrogen is added trifluoroacetic acid (180 uL, 2.33 mmol)
and the reaction is stirred for ca 16 h. The mixture is diluted with dichloromethane (25
ml.) and washed sequentially with 1M NaOH (aq) solution (20 mL) and saturated NaCl
(aq) solution (20 mL). The organic phase is dried over sodium sulphate, filtered and
evaporated. The crude material is purified by flash chromatography on silica gel
(CombiFlash Rf, 4g, SilaSep column) eluting with 0 to 15% Methanol in dichloromethane
to afford a glassy solid. Trituration with diethyl ether and evaporation afforded the desired

product as a solid.

LC/MS (CyqpH3gN4O3) 623 [M+H]"; RT 1.08 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4oH33N4O4

[M+H]" calculated: 623.3017

IM+H]" measured: 623.3028

Example 45: Phenyl 5-{1-[(4-hydroxyphenyl)(methylcarbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yB}-6-[{(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dihydro-1H-isoindole-2-carboxylate

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa
with the product from Preparation 7ab, and replacing 2-phenylacetyl chloride with phenyl

chloroformate.

LC/MS (C4oHagN4Os) 681 [M+H]'; RT 1.36 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy2HyoN4Os

[M-+T1]" calculated: 681.3071

[M+H]" measured: 681.3057
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Example 46: Phenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7.8-
tetrahydroindolizin-3-yB-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquineline-2-carboxylate

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa
with the product from Preparation 6ab, and replacing 2-phenylacetyl chloride with pheny!

chloroformate.

LC/MS (C43HN4Os) 695 [M+H]'; RT 1.41 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy3H2N4Os

IM+H]" calculated: 695.3228

[M+H]" measured: 695.3193

Example 47: tert-Butyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yB}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl|-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

Step A: tert-Butyl 6-(1-{{4-(benzyloxy)phenylf(methyl)carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-yl)-7-{(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl[-

1,2,3,4-tetralydroisoquinoline-2-carboxylate
The procedure is described in Step A of Preparation 6ab.
LC/MS (CyH5:N405) 765 [M+H]"; RT 1.62 (Method B)

Step B: tert-Butyl 6-{1-{(4-liydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yl}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonylf-

1,2,3,4-tetraliydroisoquinoline-2-carboxylate

A solution of the product from Step A (50 mg, 0.07 mmol) in ethanol (5 mlL) is added to
Pd/C (catalytic), and the mixture is shaken under an atmosphere of hydrogen for ca 16 h.
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The mixture is filtered through celite, eluting with methanol, and then concentrated in
vacuo. The crude material is purified by flash column chromatography on silica, eluting

with a gradient of dichloromethane to 5% methanol/dichloromethane to afford the product

as a solid.

LC/MS (C4HyN4O5) 675 [M+H]; RT 1.42 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy;HaeN4Os

[M+H]" calculated: 675.3541

[M+H]" measured: 675.3571

Example 48: N-tfert-Butyl-6-{1-{(4-hydroxyphenyl}(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxamide

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa
with the product from Preparation 6ab, and replacing 2-phenylacetyl chloride with 2-

isocyanato-2-methylpropane.

LC/MS (Cy4iHg:N50y) 674 [M+H]"; RT 1.33 (Method B)
High-resolution mass (ESI+):

Empirical formula: C41H47N504

[M+H]" calculated: 674.3701

[M+H]" measured: 674.3706

Example 49: 3-{2-]2-(4-Chlorophenoxy)acetyl]-6-| (3R)-3-methyl-1,2,3,4-
tetrahydroisoguinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-yl}-N-(4-
hydroxyphenyl}-V-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide
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Step A: N-[4-(Benzyloxy)phenyl]-3-{2-[2-(4-chlorophenoxy)acetyll-6-[(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-yl}-N-methyl-

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

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa
with the product from Preparation 7ab, and replacing 2-phenylacetyl chloride with 2-(4-
chlorophenoxy)acetyl chloride.

LC/MS (CsoHy7N4OsCl) 819 [M+H]; RT 1.56 (Method B)

Step B: 3-{2-[2-(4-Chlorophenoxy)acetyl]-6-{(3R)-3-methyl-1,2,3,4-
tetralydroisoquinoline-2-carbonyl]-2,3-diliydro-1H-isoindol-5-yl}-N-(4-ltydroxyplenyl)-

N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in Step B of Example 42, replacing with the product from Step A of
Example 42 with the product from Step A of Example 49.

LC/MS (C43Hy N;OsCl) 729 [M+H]"; RT 1.37 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy3HyN4OsCl

[M+H]" calculated: 729.2838

[M+H]" measured: 729.2809

Example 50: 3-{2-[2-(3-Chlorophenoxy)acetyl]-6-|(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1-isoindol-5-yl}-N-(4-
hydroxyphenyl)-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in Example 49, replacing 2-(4-chlorophenoxy)acetyl chloride in Step

A with 2-(3-chlorophenoxy)acety! chloride.
LC/MS (Cy31yN405Cl) 729 [M+H]"; RT 1.37 (Method B)

High-resolution mass (ESI+):
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Empirical formula: CysHyIN4OsCl
[M+H]" calculated: 729.2838
[M+H]" measured: 729.2871
Example 51: N-(4-Hydroxyphenyl)-3-{2-|2-(4-methoxyphenyl)acetyl]-6-[(3R)-

3-methyl-1,2,3,4-tetrahydroisequinoline-2-carbonyl]-2,3-dihydro-1 H-iseindol-5-yl}-/V-

methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide
High-resolution mass (ESI+):

Empirical formula: C4qFH44N4O5

[M-+H]" calculated: 709.3392

[M+H]" measured: 709.3382

Example 52: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-(2-phenoxyacetyl)-2,3-dihydro-1 H-isoindol-5-
vi}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Step A of Example 8, replacing the product from
Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2-

phenylacetyl chloride in Step A with 2-phenoxyacetyl chloride.
LCY/MS (Cy3HyaN4Os) 695 [M+H]; RT 1.31 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cq3HyoN4Os5

[M+H]" calculated: 695.3228

[M-+H]" measured: 695.3252
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Example 53: 3-{2-]2-(4-Cyanophenylacetyl}-7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1}-N-(4-
hydroxyphenyl)-NV-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in Example 24, replacing the product from Example 10 with the
product from Example 27, and replacing 3-(4-chlorophenyl)-2-methylpropanoic acid with
2-(4-cyanophenylacetic acid.

LC/MS (Cy4sHa3NsO4) 718 [M+H]™; RT 1.29

Example 54: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-[2-(4-methyiphenyl)acetyl}-1,2,3,4-

tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide
LC/MS (Cy5sHygN4Oy) 707 [M+H]"; RT 2.65 (Method A)

High-resolution mass (ESI+):

Empirical formula: CssHsgN4O4

[M+H]" calculated: 707.3592

IM+H]" measured: 707.3556

Example 55: 5-{1-[(4-Hydroxyphenyl}(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yl}-N-methyl-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-
2-carbenyl]-2,3-dihydro-1H-isoindole-2-carboxamide

Step A: tert-Butyl 5-{1-[(4-lydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yl}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl|-
2,3-dilydro-1H-isoindole-2-carboxylate

To a solution of the compound of Step A of Preparation 7ab (400 mg, 0.53 mmeol) in
ethanol (10 mL) is added 10% Pd/C (catalytic), and the mixture is stitrred under an

atmosphere of hydrogen for ca 16 h. The mixture is filtered through celite, concentrated
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under reduced pressure, and purified by flash column chromatography on silica to afford

the product as a glassy solid.
LC/MS (C4{)H44N405) 661 [M+H]+; RT 1.41 (Method B)

Step B: N-(4-Hydroxyplienyl)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4-
tetralydroisoquinoline-2-carbonyl]-2,3-diliydro-1H-isoindol-5-yl}-5,6,7,8-

tetralydroindolizine-1-carboxamide; trifluoroacetic acid salt

To a solution of the product from Step A (300 mg) in dichloromethane (5 mL) is added
trifluoroacetic acid (excess) and the mixture is allowed to stir at ambient temperature for ca
16 h. The reaction is concentrated in vacuo and triturated with ether to afford the product

as a solid,
LC/MS (CssH36N403) 561 [M+H]": RT 1.01 (Method B)

Step C: 5-{1-[(4-Hydroxyphenyl)(methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-yl}-6-
[(GR)-3-methyl-1,2,3,4-tetraliydroisoquinoline-2-carbonyl]-2,3-dilyydro-1H-isoindole-2-

carbonyl chloride

To a solution of the product from Step B (100 mg, 0.15 mmol) in dichloromethane (2 mL),
cooled to 0 °C, is added DIPEA (61 uL, 0.37 mmol) followed by portion-wise addition of
triphosgene (44 mg, 0.15 mmol). The reaction is allowed to warm to ambient temperature
and stirred for 1 h, then partitioned between dichloromethane and 1M aqueous HCL. The
organic phase is dried over magnesium sulphate and concentrated in vacuo to afford the
product as a‘ mixture of trichloromethyl 5-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-
5,6,7,8-tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-1,2,3 4-tetrahydroisoguinoline-2-
carbonyl]-2,3-dihydro-1H-isoindole-2-carboxylate and 5-{1-](4-
hydroxyphenyl)(methyl)carbamoyl!]-5,6,7,8-tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindole-2-carbonyl ~ chloride

that was used directly in the next step without further purification.

LC/MS (CazHssCLNgOs) 721 [M+H]:; RT 1.44, (CagHasCINGOg) 623 [MAT]; RT 1.32
(Method B)
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Step D: 5-{1-[(4-Hydroxyphenyl) (methylcarbamoyl]-5,6,7,8-tetraltydroindolizin-3-yi}-N-
methyl-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonylf-2,3-dihydro- 1 H-

isoindole-2-carboxamide

To a solution of the product from Step C (50 mg, 0.07 mmol) in acetonitrile (2 mL) is
added methylamine (2M in THF; 346 uL, 0.69 mmol) and DIPEA (61 uL, 0.31 mmol) and
the mixture is stirred for ca 16 h. Solvent is removed in vacuo and the residue is
partitioned between ethyl acetate and water, the organic phase is dried over magnesium
sulphate, and the solvent is removed in vacuo. The residue is dissolved in 1,4-dioxane (2
mL) and a IM aqueous solution of NaOH (5 mL) was added dropwise. After 1 h the
mixture is diluted with water, acidified with 1M aqueous HCI, and extracted with ethyl
acetate. The organic extracts are dried over magnesium sulphate and concentrated under
reduced pressure. Purification on CombiFlash (4 g silica, dichloromethane to 5%

MeOTH/dichloromethane) afforded the desired product as a solid.
LC/MS (C37H30Ns0y) 618 [M+H]'; RT 2.27 (Method A)
High-resolution mass (ESI+):

Empirical formula: C37H30N504

[M+H]" calculated: 618.3075

[M+H]" measured: 618.3069

Example 56: 3-[2-(Ethanesulfonyl)-7-[(3R)-3-methy}-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-ylj-V-(4-
hydroxyphenyl)-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Step A and Step B of Example 8, replacing the product
from Preparation 7aa in Step A with the product from Preparation 6ab, and replacing 2-

phenylacetyl chloride in Step A with ethanesulfonyl chloride.
LC/MS (C35I14,N4058) 667 [M+H]"; RT 1.27 (Method B)

High-resolution mass (ESI+):
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Empirical formula: C33H4oN4OsS
[M+H]" calculated: 667.2949
[M-+11]" measured: 667.2935
Example 57: 3-{2-Ethyl-7-}(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-yl}-N-(4-hydroxyphenyl)-N-methyl-5,6,7,8-

tetrahydroindolizine-1-carboxamide

LC/MS (C3sHyaN4O3) 603 [M+H]": RT 1.05 (Method B)
High-resolution mass (ESI+):

Empirical formula: C33HsoN405

[M+H]" calculated: 603.3330

[M-+H]" measured: 603.3270

Example 58: 4-Aminophenyl 6-{1-{(4-hydroxyphenyl){(mmethyl)carbamoyl]-
5,6,7,8-tetrahydroindolizin-3-yl}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

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

Step A: 4-nitrophenyl 6-(1-{[4-(benzyloxy)phenyl](methyl)carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-yl)-7-{(3R)-3-methyl-1,2,3,4-tetralydroisoquineline-2-carbonyl}-

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

To a solution of the product from Preparation 7ab (43 mg, 0.07 mmol) in dichloromethane
(5 mL) was added 4-nitrophenyl chloroformate (18 mg, 0.09 mmol) and allowed to stir at
ambient temperature ca 16 h. The reaction was diluted with dichloromethane and washed
with IN HCI, NaHCO; and brine. The organic phase was dried over magnesium sulphate,
filtered and concentrated im vacwo, and taken forward assuming quantitative

transformation.

LC/MS (CsoHly7NsO7) 830 [M+H]*; RT 1.58 (Method B)
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Step B: 4-Aminophenyl 6-{1-f(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yl}-7-[(3R)-3-methyi-1,2,3,4-tetrahydroisogquinoline-2-carbonylj-

1,2,3,4-tetraltydroisoquinoline-2-carboxylate

To a solution of the compound of Step A (54 mg, 0.07 mmol) in ethanol (10 mL) is added
10% Pd/C (catalytic), and the mixture is stirred under an atmosphere of hydrogen for ca 16
h. The reaction mixture was filtered through celite and concentrated under reduced

pressure.
LC/MS (CHiNsOs) 708 [M-H]; RT 1.26 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cs3HgNsOs

[M+H]" calculated: 710.3337

[M+H]" measured: 710.3302

Example 59: 4-Acetamidophenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]
-5,6,7,8-tetrahydroindolizin-3-y1}-7-[ (3R)-3-methyl-1,2,3,4-tetrahydreisoquinoline-2-

carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

4-Aminophenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-
3-y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate [Example 58] (23 mg, 0.03 mmol) is dissolved in
dichloromethane (5 mL) followed by the addition of DIPEA (0.17 mL, 1 mmol) and cooled
to 0°C. Acetyl chloride (3 pL, 0.04 mmol) is added and the reaction mixture is stirred for
ca 16 h at ambient temperature. Ammonia in methanol (7 N; 1 mL) is added, and the
resuitant mixture is washed with saturated NaHCO; solution and brine, dried over
magnesium sulphate, filtered and concentrated. The product is purified by FlashChrom (24

g silica, dichloromethane to 5% methanol/ dichloromethane).
LC/MS (Cy45HysN50¢) 752 [M+H]"; RT 1.25 (Method B)

Highl-resolution mass (ESI+):
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Empirical formula: C45HasNsOs
[M+H]" calculated: 752.3443
[M-+H]" measured: 752.3461
Example 60: 5-{1-[(4-Hydroxyphenyl){methyl)carbamoyl|-5,6,7,8-

tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-N-phenyl-2,3-dihydre-1H-isoindole-2-carboxamide

The procedure is as described in Step A and Step B of Example 8, replacing the product
from Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2-

phenylacetyl chloride in Step A with phenyl isocyanate.
LC/MS (C4aH4NsO;) 680 [M+H]"; RT 1.29 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4yHaN504

[M+H]' calculated: 680.3231

[M+H]" measured: 680.3225

Example 61: N-Benzyl-5-{1-[(4-hydroxyphenyl}(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl}-2,3-dihydro-1H-isoindole-2-carboxamide

The procedure is as described in Step A and Step B of Example 8, replacing the product
from Preparation 7aa in Step A with the product from Preparation 7ab, and replacing 2-

phenylacetyl chloride in Step A with benzyl isocyanate.
LC/MS (C43H43N504) 694 [M+H]"; RT 1,28 (Method B)
Higl-resolution mass (ESI+):

Empirical formula: Cy43Hg3N50O4
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[M+H]" calculated: 694.3388
[M+H]" measured: 694.3392
Example 62: Benzyl 5-{1-[(4-hydrexyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dihydro-1H-isoindole-2-carboxylate

A solution of the product obtained from Example 10 (53 mg, 0.08 mmol) in
dichloromethane (5 mL) was cooled to 0 °C and to this was added N,N-
diisopropylethylamine (0.18 mmol) and benzyl chloroformate (14.7 mg, 0.09 mmol). The
reaction was stirred at ambient temperature for 15 min, then diluted with dichloromethane
and washed successively with 1M aqueous sodium hydroxide, and brine. The organic
extract was dried over magnesium sulphate, filtered and concentrated in vacuo.
Purification by tlash column chromatography (CombiFlash Re 4 g RediSep™ silica

cartridge; gradient of dichloromethane to 5 % methanol in dichloromethane) afforded the

desired product.

LC/MS (C3HyaN4Os) 695 [M+H]"; RT 1.40 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy3H4aN4Os

[M+H]" calculated: 695.3228

[M-+H]" measured: 695.3241

Example 63: Phenyl 5-{4-[(4-hydroxyphenyl)(methyl)earbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-6-|(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dihydro-1H-isoindole-2-carboxylate
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The procedure is as in Example 8, replacing the product from Preparation 7aa with the
product from Preparation 7bb, and replacing 2-phenylacetyl chloride in Step A with phenyl

chloroformate.

LC/MS (C4oH3gN405) 655 [M+H]"; RT 1.33 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4eH3sN4O5

[M-+H]" calculated: 655.2915

[M+H]" measured: 655.2897

Example 64: 1H-pyrrolo|2,3-b]pyridin-5-ylmethyl 5-{1-[(4-
hydroxyphenyl)(methyh)carbamoyl]-5,6,7,8-tetrahydreindolizin-3-y1}-6-[(3R)-3-
methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1 H-isoindole-2-

carboxylate
Step A: 4-Nitrophenyl 1H-pyrrolof2,3-blpyridin-5-ylmethyl carbonate

To a solution of 1H-pyrrolo[2,3-b]pyridin-5-ylmethanol (148 mg, 1 mmol) and N,N-
diisopropylethylamine (261 pl., 1.5 mmol) in DCM (10 mL) was added 4-nitrophenyl
chloroformate (202 mg, 1 mmol) and the mixture was stirred at ambient temperature. After
concentrating in vacuo, purification by flash column chromatography (silica; ethyl acetate)

afforded the desired material.
LC/MS (CysH;N50s) 314 [M+H[; RT 1.19 (Method B)

Step B: 1H-pyrrolof2,3-bJpyridin-5-ylmethyl 5-{1-[(4-
hydroxyphenyl)(metityl)carbamoyl]-5,6,7,8-tetraliydroindolizin-3-yl}-6-{(3R)-3-methyl-
1,2,3,4-tetralydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindole-2-carboxylate

To a solution of the product from Example 10 (10 mg, 0.02 mmol) in tetrahydrofuran (1
ml) was added N, N-diisopropylethylamine (11 pl., 0.06 mmol) followed by the product

from Step A (6 mg, 0.02 mmol), and the mixture was stirred at ambient temperature for ca
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16 h. After this time, further N,N-diisopropylethylamine (11 pL, 0.06 mmol) and product
from Step A (6 mg, 0.02 mmol) were added to affect full conversion. Purification by flash
column chromatography (silica; gradient of iso-hexane to ethyl acetate) followed by

evaporation and trituration with diethyl ether afforded the desired product.

LC/MS (CaHyaNgOs) 735 [M+H]"; RT 2.48 (Method A)

Example 65: 5-{1-|(4-Hydroxyphenyl){methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-y1}-6-](3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-N-[4-(4-methylpiperazin-1-yl)phenyl]-2,3-dihydro-1H-isoindole-2-

carboxamide

The procedure is as in Example 8, replacing the product from Preparation 7aa with the
product from Preparation 7ab, and replacing 2-phenylacetyl chloride in Step A with 1-(4-

isocyanatophenyl)-4-methylpiperazine.

LC/MS (Cy7H51N704) 776 {M-H]"; RT 2.18 (Method A)
High-resolution mass (ESIH):

Empirical formula: C47HsiN7Oy4

[M+2H]*" calculated: 389.7074

[M+2H}" measured: 389.7107

Example 66: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-(3-phenylpyrrolidine-1-carbonyl)-2,3-dihydro-
1H-isoindol-5-y1}-5,6,7,8-tetrahydroindelizine-1-carboxamide

Step A: 3-Phenylpyrrolidine-1-carbonyl chioride

A solution of the 3-phenylpyrrolidine hydrochloride (50 mg, 0.27 mmol) and N,N-
diisopropylethylamine (0.14 mL, 0.81 mmol) in dichloromethane (2 ml) was cooled to

0°C. To this was added triphosgene (81 mg, 0.27 mmol) and the mixture was stirred at
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ambient temperature. The reaction was subsequently diluted with water and the product
extracted into dichloromethane, dried over magnesium sulphate and purified by flash
column chromatography (silica; gradient of iso-hexane to 10% ethyl acetate in iso-hexane)

to afford the desired product.
LC/MS (CiHpNOCH) 210 [M+H] RT 2.56 (Method A)

Step B: N-(4-Hydroxyphenyl)-N-methyl-3-{6-{(3R)-3-methyl-1,2,3,4-
tetraliydroisoquinoline-2-carbonyl]-2-(3-phenylpyrrolidine-1-carbonyl)-2,3-dihydro-1H-

isoindol-5-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as for Example 8, replacing the product from Preparation 7aa with the
product from Preparation 7ab, and replacing 2-phenylacetyl chloride with the acid chloride

obtained in Step A of Example 66.

LC/MS (CysH47N50,) 734 [M+H]; RT 2.68 (Method A)
Higlr-resolution mass (ESI+):

Empirical formula: CysHy7N504

IM+H]" calculated: 734.3701

[M+H]" measured: 734.3673

Example 67: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl|-2-(3-phenylpyrrolidine-1-carbonyl)-1,2,3,4-

tetrahydroisoquinolin-6-y1}-5,6,7 8-tetrahydroindolizine-1-carboxamide

The procedure is as for Step A from Example 11, replacing the product from Preparation
7aa with the product from Example 27, and replacing propionyl chloride with the acid

chloride obtained in Step A of Example 66.
LC/MS (Cy7HgoN5Oy) 748 [M+H]'; RT 2.71 (Method A)
High-resolution mass (EST+):

Empirical formula: C47HaoNsOy
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[M+H]" calculated: 748.3857
[M+H]" measured: 748.3815
Example 68: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)earbamoyl|-1,5-

dimethyl-1H-pyrrol-2-yl}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

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

The procedure is as in Example 8, replacing the product from Preparation 7aa with the
product from Preparation 6bb, and replacing 2-phenylacetyl chloride in Step A with phenyl

chloroformate.

LC/MS (C4H4oN4O5) 669 [M+H]"; RT 1.35 (Method B)
High-resolution mass (ESIt):

Empirical formula: CyHgoN4O5

[M-+H]" calculated: 669.3071

[M+H]" measured: 669.3045

Example 69: Phenyl 6-{1-[(4-hydroxyphenyl)(imethyl)carbameyl]-5,6,7,8-
tetrahydroindolizin-3-yB}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

hydrochloride

Step A: N-f4-(Benzyloxy)phenpl]-N-methyl-3-{7-{(35)-3-(morpholin-4-yimethyl)-1,2,3,4-
tetrahydroisoguinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-1-carboxamide diliydrochloride

The product from Step A of Preparation 6aa (549 mg, 0.65 mmol) is dissolved in methanol
(5 mL), then a solution of HCI in dioxane (4 M; 10 mL) is added and the mixture is
allowed fo stir for ca 16 h. Ether is added, resulting in the precipitation of a solid which is

collected by filtration and washed with ether to afford the desired product.
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LC/MS (Cy7Hs;NsOy) 750[M+H]*; RT 1.09 (Method B)

Step B: Phenyl 6-(1-{]4-(benzyloxy)phenyll(methyl)carbamoyl}-5,6,7,8-
tetrafiydroindolizin-3-yl)-7-[(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

The product from Step A (100 mg, 0.12 mmol) is dissolved in dichloromethane (5 mL) and
to this is added DIPEA (174 ul, 1 mmol) and the solution cooled to 0°C. Phenyl
chloroformate (18 ul,, 0.14 mmol) is added and the mixture is stirred for 30 minutes before
diluting with dichloromethane, washing sequentially with 1M NaOH and brine, and then
drying over magnesium sulphate. The solvent is removed in vacuo, and the residue is
taken up in dichloromethane and purified on CombiFlash (12 g silica; dichloromethane to

5% methanol/dichloromethane) to afford the product as a solid.
LC/MS (CsylssNsOg) 870[M+H]"; RT 1.45 (Method B)

Step C: Phenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetralyydroindolizin-
3-pl}-7-f(385)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetraltydroisoquinoline-2-carbonyl}-

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

A solution of the product from Step B (96.6 mg, 0.11 mmol) in ethanol (5 mL) is added to
a catalytic amount of 10% Pd/C, and the mixture is shaken under an atmosphere of
hydrogen gas for ca 16 h. The mixture is filtered through celite and evaporated, whereby
the residue is dissolved in a minimum amount of isopropyl alcohol. To the resultant
solution is added ethereal HCI (1M, 0.5 mL), followed by ether, and the solid product is

collected by vacuum filtration.

LC/MS (Cy47HsoN50¢) 780[M-+H]"; RT 1.21 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy7H49N505

IM+H]" calculated: 780.3756

[M+H]" measured: 780.3791
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Ixample 70: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(35)-3-(merpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-yB}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in Example 8, replacing the product from Preparation 7aa in Step A

with the product from Preparation 6aa.

LC/MS (CysHsiNsOs) 778 [M+H]"; RT 1.14 (Method B)

Example 71: 6-{1-](4-Hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-N-phenyl-1,2,3,4-tetrahydroisoquinoline-2-carboxamide

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa in
Step A with the product from Preparation 6aa, and replacing 2-phenylacetyl chloride with

phenyl isocyanate.

LC/MS (C43HysNs5Oy) 694 [M+H]; RT 1.31 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy3Ha3NsOy

[M+H]" calculated: 694.3388

IM-+H]" measured: 694.3356

Example 72: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinolihe-2-carbonyl]-2-(2—pllenyiethyl)—2,3-dihydro-IH’-isoindol—S—yl}-

5,6,7,8-tetrahydroindolizine-1-carboxamide
LC/MS (Cy43HyaN4O3) 665 [M+H]+; RT 1.10 (Method B)
High-resolution mass (ES1+):

Empirical formula: Cy3H44N4O3
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[M+H]" calculated: 665.3486
[M+H]" measured: 665.3477
Example 73: N-Benzyl-6-{1-|(4-hydroxyphenyl)(methyl}carbamoyi]-5,6,7,8-

tetrahydroindolizin-3-yI}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

carbonylj-1,2,3,4-tetrahydroisoquinoline-2-carboxamide

The procedure is as in Example 8, replacing the product from Preparation 7aa in Step A
with the product from Preparation 6aa, and replacing 2-phenylacety! chloride with benzyl

isocyanate,

LC/MS (C44HisNsO,) 708 [M+H]'; RT 1.3 (Method B)
High-resolution mass (ESI+):

Empirical formula: CyqH45N5O4

[M+H]" calculated: 708.3544

fM+H]" measured: 708.3556

Example 74: 6-{1-[(4-Hydroxyphenyl){(methyl)carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-yl}-N-methyl-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-
2-carbonyl]-N-phenyl-1,2,3,4-tetrahydroisoquinoline-2-carboxamide

Step A: 6-(1-{{4-(benzyloxy)phenylf(methyl)carbamoyl}-5,6,7,8-tetraltydroindolizin-3-yi)-
7-{(3R)-3-methyl-1,2,3,4-tetraliydroisoquinoline-2-carbonyl]-1,2,3,4-

tetraliydroisoquinoline-2-carbonyl chloride

A solution of the product from Preparation 6ab (50 mg, 0.08 mmol) in dichloromethane (5
mL) was cooled to 0 °C and to this was added N,N-diisopropylethylamine (0.3 mmol)
followed by triphosgene (22.3 mg, (.08 mmol), and the mixture was allowed to stir at
ambient temperature for 1 h. The reaction was partitioned between dichloromethane and

IM aqueous HCI, and the organic extract was dried over magnesium sulphate. After
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concentration in vacuo, the material was used directly in the next step assuming

quantitative transformation.
LC/MS (CggHysN4O4Cl) 727 [M+H]"; RT 1.54 (Method B)

Step B: 6-(1-{f4-(benzyloxy)phenyll(methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-yl)-
N-methyl-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-N-phenyl-1,2,3,4-

tetrahydroisoquinoline-2-carboxamide

To a solution of product obtained from Step A (62 mg, 0.08 mmol) in Acetonitrile (5
mL) was added N,N-diisopropylethylamine (0.40 mmol) and N-methylaniline (80.4 mg,
0.75 mmol), and the mixture was stirred at ambient temperature for ca 16 h. The reaction
mixture was diluted with ethyl acetate and successively washed with aqueous sodium
bicarbonate, and brine. The organic extract was dried over magnesium sulfate, filtered, and
concentrated in vacuo. Purification by flash column chromatography (4 g silica,

dichloromethane to 5% methanol in dichloromethane) afforded the desired product.
LC/MS (Cs;Hs5NsO4) 798 [M+H]"; RT 1.56 (Method B)

Step C: 6-{1-[(4-Hydroxyphenyl)(methyl)carbamoyi]-5,6,7,8-tetrahydroindolizin-3-yl}-N-
methpl-7-[(3R)-3-methyl-1,2,3 4-tetralyydroisoquinoline-2-carbonyl]-N-phenyi-1,2,3,4-

tetralydroisoquinoline-2-carboxamide

To a solution of product obtained in Step B (60 mg, 0.08 mmol) in ethanol (5 mL) was
added 10% Pd/C (catalytic amount) and the mixture was shaken under an atmosphere of
hydrogen for ca 16 h. The mixture was filtered through celite, subsequently eluting with
methanol, and the solvent was removed in vacuo. Purification by flash column
chromatography (4 g silica; dichloromethane to 5% methanol in dichloromethane) afforded

the desired product as a solid.

LC/MS (C44HysNs0,) 708 [M+H]'; RT 1.35 (Method B)
Higl-resolution mass (ESI+):

Empirical formula: C44HgsNsOy

[M+H]" calculated: 708.3544
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[M-+H]" measured: 708.3543
Example 75: N-(4-Hydroxyphenyl)-N,1,2-trimethyl-5-{7-[(3R)-3-methyl-

1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-2-(2-phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-1H-pyrrole-3-carboxamide

The procedure is as in Example 8, replacing the product from Preparation 7aa in Step A

with the product from Preparation 6bb.,

LC/MS (C2HipN4Oy) 667 [MH)': RT 1.27 (Method B)

Example 76: N-tert-Butyl-5-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yl}-6-[(3R}-3-methyl-1,2,3.4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dihydro-1H-isoindole-2-carboxamide

The procedure is as in Example 8, replacing the product from Preparation 7aa with the
product from Preparation 7ab, and replacing 2-phenylacetyl chloride with ferst-butyl

isocyanate.

LC/MS (CqHysNsOy) 660 [M+H]; RT 1.29 (Method B)
High-resolution mass (ESI+):

Empirical formula: CsoHasN5O4

[M+H] calculated: 660.3544

[M+H]" measured: 660.3529

Example 77: 6-{1-{(4-Hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yl}-7-[(38)-3-(morpholin-4-ylmethyl)-1,2,3 4~
tetrahydroisoquinoline-2-carbonyl]-N-phenyl-1,2,3,4-tetrahydroisoquinoline-2-

carboxamide
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The procedure is as in Example 8, replacing the product from Preparation 7aa with the
product from Preparation 6aa, and replacing 2-phenylacetyl chloride with phenyl

isocyanate,

LC/MS (C47HsoNgOs) 779 [M+H]"; RT 1.12

Example 78: N-Benzyl-6-{1-[(4-hydroxyphenyl){(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxamide

The procedure is as in Example 8, replacing the product from Preparation 7aa with the
product from Preparation 6aa, and replacing 2-phenylacetyl chloride with benzyl

isocyanate.

LC/MS (CysHsoNgOs) 793 [M+H]'; RT 1.12
High-resolution mass (ESI+):

Empirical formula: CagHs2NgOs

[M+H]" calculated: 793.4072

[M+H]" measured: 793.4067

Example 79: 6-{1-[(4-Hydroxyphenyl)(methyl)carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-y1}-N-methyl-7-| (3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-

2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxamide

The procedure is as in Example 74, replacing N-methylaniline in Step B with N-

benzylmethylamine.
LC/MS (CsgHgNsOy) 632 [M+H]"; RT 1.16 (Method B)
High-resolution mass (ESI+):

Empirical formula: CsgHgyiNsOy
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[M+H]" calculated: 632.3231
[M+H]" measured: 632.3232
Example 80: N-(4-Hydroxyphenyl)-N,1,2-trimethyl-5-{6-[(3R)-3-methyl-

1,2,3,4-tetrahydroisoquinoline-2-carbonylj-2-(2-phenylacetyl)-2,3-dihydro-1H-
isoindol-5-yl}-1 H-pyrrole-3-carboxamide

Step A: N-[4-(Benzyloxy)phenyl]-N, 1,2-trimethyl-5-{6-[(3R)-3-methyi-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-2,3-dilydro-1H-isoindol-5-yl}-
1H-pyrrole-3-carboxamide

To a solution of the compound from Preparation 7bb (50 mg, 0.08 mmol} in
dichloromethane (2 ml.), cooled to 0 °C, are added DIPEA (28 uL, 0.16 mmol) and
phenylacetyl chloride (13 uL, 0.10 mmol). After stirring for 10 min, the reaction is diluted
with dichloromethane, sequentially washed with 1M aqueous NaOH and brine, dried
(magnesium sulphate), and concentrated in vacuo. The crude material is purified on

CombiFlash (4 g silica, dichloromethane to 3% methanol/dichloromethane) to afford the

product.
LC/MS (C4gHyN4Oy) 743 [M+H]'; RT 1.47 (Method B)

Step B: N-(4-Hydroxyphenyl)-N, 1,2-trimethyl-5-{6-[(3R)-3-metlyl-1,2,3,4-
tetralydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-2,3-dilyydro-1 H-isoindol-5-yl}-
1H-pyrrole-3-carboxamide

A solution of the product from Step A (59 mg, 0.08 mmol) in ethanol was added to 10%
Pd/C (catalytic) and the mixture was shaken at ambient temperature under an atmosphere
of hydrogen for ca 16 h. Filtration through celite, evaporation of solvents under vacuum,
and purification on CombiFlash (4 g silica, dichloromethane to 5%

methanol/dichloromethane) afforded the desired product.
LC/MS (CqHyN4Og) 653 [M+H]"; RT 1.25 (Method B)

High-resolution mass (ESI+):
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Empirical formula: C4 1H40N404
[M+H]" calculated: 653.3122
[M+H]" measured: 653.3137
Example 81: N-tert-Butyl-5-{1-| (4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-N-methyl-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-
2-carbonyl]-2,3-dihydre-1H-isoindole-2-carboxamide

The procedure is as in Example 74, replacing the product from Preparation 6ab in Step A
with the product from Preparation 7ab, and replacing N-methyl aniline in Step B with N-

tert-butylmethylamine.

LC/MS (C4Hy7N504) 674 [M+H]'; RT 1.38 (Method B)
High-resolution mass (ES1+):

Empirical formula: C4q;Hq7NsO4

[M+H]" calculated: 674.3701

[M+H]" measured: 674.3720

Example 82: 5-{1-|(4-Hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-y1}-N-methyl-6-[ (3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-
2-carbonyl]-N-phenyl-2,3-dihydro-1 H-isoindole-2-carboxamide

The procedure is as in Example 74, replacing the product from Preparation 6ab with the

product from Preparation 7ab.
LC/MS (C43HgaNsOy) 694 [MHT]; RT 1.33 (Method B)
High-resolution mass (EST+);

Empirical formula: C43HgNsOy
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[M+H]" calculated: 694.3388
IM+H]" measured: 694.3395
Example 83: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonylj-2-(3-phenylazetidine-1-carbonyl)-2,3-dihydro-
1H-isoindol-5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in Example 74, replacing the product from Preparation 7aa with the
product from Preparation 7ab, and replacing N-methylaniline with 3-phenylazetidine

hydrochloride.

LC/MS (Cy45HasNsOyq) 720 [M+H]'; RT 2.62 (Method A)
High-resolution mass (ESI+):

Empirical formula: CysHsNsOy

[M+H]" calculated: 720.3544

[M+H]" measured: 720.3536

Example 84: N-(4-Hydroxyphenyl)-NV-methyl-3-{7-[(3R)-3-methy}-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-(3-phenylazetidine-1-carbonyl)-1,2,3 4~

tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in Example 74, replacing the product from Preparation 7aa with the
product from Preparation 6ab, and replacing N-methylaniline with 3-phenylazetidine

hydrochloride.

LC/MS (C46HyN50y) 734 [M+H]"; RT 2.66 (Method A)
High-resolution mass (ESI+):

Empirical formula: CyeHa7NsOy

[M+H]" calculated: 734.3701
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[M+H]" measured: 734.3668
Example 85: N-Benzyl-5-{1-[(4-hydroxyphenyl)}(methyl)carbamoyl]-5,6,7,8-

tetrahydroindolizin-3-yl}-V-methyl-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquineline-
2-carbonyl]-2,3-dikydro-1H-isoindole-2-carboxamide

Step A: N-Benzyl-5-(1-{f4-(benzyloxy)phenylf(methyl)carbamoyl}-5,6,7,8-
tetraltydroindolizin-3-yl}-N-metiyl-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl[-2,3-dilyydro-1H-isoindole-2-carboxamide

The procedure is as in Step A and Step B of Example 74, replacing the product from
Preparation 6ab in Step A with the product from Preparation 7ab, and replacing N-
methylaniline in Step B with N-benzylmethylamine.

LC/MS (CsHsyNsOz) 798 [M+H]; RT 1.55 (Method B)

Step B: N-Benzyl-5-{1-[(4-hydroxyphenyl)(methyl)carbamoyl}]-5,6,7,8-
tetraliydroindolizin-3-yl}-N-methyl-6-{(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dilydro-1H-isoindole-2-carboxamide

The product from Step A (46 mg, 0.06 mmol) was dissolved in dichloromethane (5 mL)
and cooled to 0 °C. To this was added boron trichloride (1M in dichloromethane; 0.18
mmol) dropwise. The reaction was stirred at ambient temperature for 1 h, then quenched
by the addition of methanol (5 mL) and concentrated in vacuo. The crude material was
partitioned between ethyl acetate and water, and the organic extract was washed with
brine, dried (magnesium sulphate) and concentrated in vacuo. Purification by flash column

chromatography (4 g silica, dichloromethane to 5% methanol in dichloromethane) afforded

the desired product.

LC/MS (Cy4HysNsOy) 708 [IM+H]"; RT 1.36 (Method B)
High-resolution mass (ESI+):

Empirical formula: C44Hg5N504

[M+H]" calculated: 708.3544
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[M+H]" measured: 708.3542
Example 86: 3-{2-[2-(2-Chlorophenoxy)acetyl]-6-[ (3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1 H-isoindol-5-y1}-/V-(4-
hydroxyphenyl)-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide

Step A: N-[4-(Benzyloxy)phenyl]-3-{2-{2-(2-chlorophenoxy)acetyl]-6-f(3R)-3-methyl-
1,2,3,4-tetraltydroisoquinoline-2-carbonyl}]-2,3-diliydro-1 H-isoindol-5-yl}-N-methyl-

3,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in Step A of Example 11, replacing the product from Preparation 7aa
with the product from Preparation 7ab, and replacing propionyl chloride with 2-(2-

chlorophenoxy)acetyl chloride.
LC/MS (CsoHy7N,O5Cl) 819 [M+H]"; RT 1.53 (Method B)

Step B: 3-{2-[2-(2-Chlorophenoxy)acetyl]-6-{(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonylf-2,3-dilyydro-1 H-isoindol-5-yl}-N-(4-hydroxyphenyl)-

N-methyl-5,0,7,8-tetralydroindolizine-1-carboxamide

The procedure 1s as in Step B of Example 85, replacing the product in Step A of Example
85 with the product of Step A in Example 86.

LC/MS (CysHyN4OsC1) 729 [M+H]'; RT 1.35 (Method B)
High-resolution mass (ESI+):

Empirical formula: C43HgN4OsCl

[M+H]" calculated: 729.2838

[M+H]" measured: 729.2820

Example 87: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-[2-(phenylamine)acetyl]-2,3-dihydro-1 H-

isoindol-5-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide
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The procedure is as described in Example 23, replacing 2-methyl-3-phenylpropanoic acid
in Step A with 2-(phenylamino)acetic acid.

LC/MS (Cy3HyaNsO4) 694 [MHH]; RT 2.58 (Method A)
High-resolution mass (ESI+):

Empirical formula: C43H43N504

[M-+H]" calculated: 694.3388

[M+H]" measured: 694.3357

Example 88: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

hydrechloride

The procedure was as described for Example 69, replacing the compound from Preparation

6aa with the compound from Preparation 6ba.

LC/MS (CysHy7NsOg) 754 [M+H]"; RT 1.17 (Method B)
High-resolution mass (ESI+):

Empirical formula: CysHa7N504

[M+H]" calculated: 754.3599

[M+H]" measured: 754.3598

Example 89: N-(4-Hydroxyphenyl)-V,1,2-trimethy}l-5-{7-[(3.5)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-1H-pyrrole-3-carboxamide

The procedure is as in Example 8, replacing the product from Preparation 7aa with the

product from Preparation 6aa.
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LC/MS (C45HsoN350s) 752 [M+H]; RT 1.10 (Method B)
High-resolution mass (ESI+):
Empirical formula: CygHagN5Os5
[M+H]" calculated: 752.3806

[M+H]" measured: 752.3797

Example 90: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[{(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-[(25)-2-phenylpropanoyl]-1,2,3,4-

tetrahydroisoquinoelin-6-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Example 23, replacing the product of 7ab with the product
of Preparation 6ab, and replacing 2-methyl-3-phenylpropanoic acid in Step A with (25)-2-
phenylpropanoic acid.

LC/MS (CasHagN4O4) 707 [M+H]"; RT 2.65 (Method A)
High-resolution mass (ESIF);

Empirical formula: CysHagN4O,4

[M+H]" calculated: 707.3592

[M+H]" measured: 707.3589

Example 91: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methy}l-1,2,3,4-
tetrahydreisoquinoline-2-carbonyl}-2-[{2R)-2-phenylpropanoyl]-1,2,3,4-

tetrahydroisoquinolin-6-yI}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Example 23, replacing the product of 7ab with the product
of Preparation 6ab, and replacing 2-methyl-3-phenylpropanoic acid in Step A with (2R)-2-

phenylpropanoic acid.

LC/MS (CssHygNyOg) 707 [MH+H]"; RT 2.66 (Method A)
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High-resolution mass (ESI+):
Empirical formula: CysHysN4O4
[M+HT" calculated: 707.3592

[M+H]" measured: 707.3589

Example 92: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(3R)-3-methy!-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-[{phenylcarbamoyl)methyl]-2,3-dihydro-1H-

isoindol-5-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in Example 8, replacing the product from Preparation 7aa in Step A
with the product from Preparation 7ab, and replacing 2-phenylacetyl chloride in Step A
with 2-chloro-N-phenylacetamide

LC/MS (CasHisNsOy) 694 [MAI]"; RT 1.18 (Method B)

Example 93: Benzyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yl}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

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

The procedure is as in Example 62, replacing the product from Example 10 with the

product from Example 27.

LC/MS (Cy4HygN4O5) 709 [M+H]"; RT 1.41 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy4H44N4Os

[M+H]" calculated: 709.3384

[M+H]" measured: 709.3387
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Example 94: Benzyl 6-{1-[(4-hydroxyphenyl)(methyl}carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-y1}-7-|(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

Step A: N-(4-Hydroxyphenyl)-N-methyl-3-{7-{(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyll-1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-1-carboxamide, trifluoroacetic acid salt

To a solution of the product from Siep A of Preparation 6aa (43 mg, 0.065 mmol) in
dichloromethane (5 mL) is added trifluoroacetic acid (0.4 mL), and the mixture is stirred at
ambient temperature for ca 16 h. The solvent is removed in vacuo to afford the desired

product which is used directly in the next step without further purification.
LC/MS (CaoHysNsOy) 660 [M+H]'; RT 0.87 (Method B)

Step B: Benzyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetraliydroindolizin-
3-yl3-7-1(38)-3-(morpholin-4-ylmethyl)-1,2,3, 4-tetrahydroisoquinoline-2-carbonyl|-

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

The product from Step A (43 mg, 0.06 mmol) is dissolved in dichloromethane (2 mL) and
cooled to 0°C. To this is added triethylamine (42 ul., 0.3 mmol) followed by benzyl
chloroformate (9 ul) and the mixture is stirred for 15 minutes. The reaction mixture is
diluted with dichloromethane and washed sequentially with 1M aqueous NaOH, and brine.
The organics are dried over magnesium sulphate, filtered and concentrated and the residue
taken-up in methanol. To the methanolic solution is added IM aqueous NaOH and the
mixture is heated for 2 hours at 50°C. The reaction mixture is concentrated in vacuo,
partitioned between ethyl acetate and brine, and the organics dried over magnesium
sulphate. After evaporation, the crude product is purified by flash column chromatography
over silica (4 g), eluting with a gradient of dichloromethane to 5%

methanol/dichloromethane.
LC/MS (C43H5;N505) 704 [M*HT; RT 1.21 (Method B)
High-resolution mass (ESI+):

Empirical formula: Ci43HsiNsOg
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[M+H]" calculated: 794.3912
[M+H]" measured: 794.3908
Example 95: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl}-2-(2-phenylbutanoyl)-1,2,3,4-

tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as described in Example 23, replacing the product of 7ab with the product
of Preparation 6ab, and replacing 2-methyl-3-phenylpropanoic acid in Step A with 1-

phenylcyclopropane-1-carboxylic acid.

LC/MS (CyH4sN404) 721 [MHI]"; RT 2,72 (Method A)
High-resolution mass (ESIt):

Empirical formula; CyHsgN4O4

[M+H]" calculated: 721.3748

[M+H]" measured: 721.3740

Example 96: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-[2-(4-{|2-(morpholin-4-
yl)ethyl]amino}phenyl)acetyl]-1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-1-carboxamide

Step A: Ethyl 2-(4-{{2-(morpholin-4-ylethyllaminolphenylacetate

To a boiling tube was added ethyl 2-(4-bromophenyl)acetate (317 mg, 1.3 mmol), the 2-
(morpholin-4-yl)ethan-1-amine (257 pl., 1.96 mmol), potassium phosphate tribasic (386
mg, 1.82 mmol) and (2-biphenyl)di-fert-butylphosphine (0.1 mol%) followed by toluene
(6 mL). The reaction was degassed with nitrogen followed by the addition of
bis(dibenzylidencacetone)palladium(0) (0.05 mol%). The reaction was then heated at 100

°C under nitrogen for ¢a 6 h. The reaction was diluted with dichloromethane and washed
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with water. The organic extract was dried over magnesium sulphate, filtered and loaded

onto a column for purification on silica in a gradient of iso-hexane to ethyl acetate.

LC/MS (CisH24N,03) 293 [M+H]'; RT 1.74 (Method A)
Step B: Sodium 2-(4-{[2-(morpholin-4-yhethyllamino}phenyl)acetate

To a solution of the product obtained in Step A (61 mg, 0.21 mmol) in methanol (5 ml)
was added 2M NaOH (21 pl., 042 mmol). The reaction was stirred at ambient
temperature for ca 16 h. The reaction was then filtered through a cotton wool plug and

concentrated in vacuo, then triturated with ether, filtered and solvents removed i» vacuo.
LC/MS (C4HyN,03) 265 [M+H]; RT 0.50 (Method A)

Step C: N-[4-(Benzyloxy)phenyl]-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-{2-(4-{{2-(morpholin-4-
yhetlljaminolphenylacetyl]-1,2,3,4-tetraliydroisoquinolin-6-yl}-5,6,7,8-

tetraltydroindolizine-1-carboxamide

To a solution of the product from Preparation 6ab (40 mg, 0.05 mmol) in dichloromethane
(3 ml) was added N,N-diisopropylethylamine (20 pL, 0.15 mmol) and HBTU (20 mg, 0.5
mmol} followed by the sodium salt from Step B (23 mg, 0.8 mmol). The reaction was
stirred at ambient temperature for ca 16 h. The reaction was diluted with dichloromethane
and washed with water. The organic extract was dried over magnesium sulphate, filtered
and concenfrated im vacuo. Purification by flash column chromatography (silica;
dichloromethane to 5% methanol in dichloromethane) followed by trituration with ether

afforded the desired product as a cream powder.
LC/MS (Cs7HgNgOs) 911 [M+H]"; RT 2.51 (Method A)

Step D: N-(4-Hydroxyphenyl)-N-methyl-3-{7-{(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-[{2-(4-{{2-(morpholin-4-
yhethvljamino}phenylacetyl-1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetraliydroindolizine-1-carboxamide

A solution of the product from Step C (68 mg, 0.07 mmol) in ethanol (5 mL) was added to

10% Pd/C (catalytic) and the mixture was shaken at ambient temperature under an
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atmosphere of hydrogen for ca 16 h. Filtration through celite, evaporation of solvents
under vacuum, and purification on CombiFlash (4 g silica, dichloromethane to 5%

methanol in dichloromethane) afforded the desired product.

LC/MS (CsoHssNgOs) 819 [M-H]; RT 2.21 (Method A)

Example 97: N-(4-Hydroxyphenyl)-N-methy}-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-{2-|4-(4-methylpiperazin-1-yl)phenyljacetyl}-
1,2,3,4-tetrahydroisoquinolin-6-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in Example 96, replacing 2-(morpholin-4-yl)ethan-1-amine in Step A

with 1-methylpiperazine.

LC/MS (C4oHs4NgOy4) 791 [M+H]"; RT 2.20 (Method A)
High-resolution mass (ES1+):

Empirical formula: C4Hs4NgO4

[M+H]" calculated: 791.4279

[MAT]" measured: 791.4268

Example 98: 4-Methylphenyl 6-{1-[(4-hydroxyphenyl)(methylcarbamoylj-
5,6,7,8-tetrahydroindolizin-3-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

hydrochloride

The procedure was as described for Example 99, replacing 3-methylphenol in Step B with

4-methylphenol.

LC/MS (C4sHs5NsOg) 794 [M+H]"; RT 1.25 (Method B)
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Example 99: 3-Methylphenyl 6-{1-[{4-hydroxyphenyl)(methyl)carbamoyl]-
5,6,7,8-tetrahydroindolizin-3-y1}-7-[(35)-3-(morpholin-4-ylmethyh-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl|-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

Step A:  6-(1-{{4-(Benzyloxy)phenyl](methyl)carbamoyl}-5,6,7,8-tetraltydroindolizin-3-
y)-7-[(38)-3-(morpholin-4-ylmetliyl)-1,2,3,4-tetralydroisoguinoline-2-carbonylj-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl chioride

To a solution of the compound from Preparation 6aa (150 mg, 0.17 mmol) in
dichloromethane (5 mL), cooled to 0 °C, is added DIPEA (89 uL, 0.51 mmol) followed by
the portion-wise addition of triphosgene (52 mg, 0.17 mmol). After stirring for 1 h, the
reaction mixture is partitioned between dichloromethane and 1M aqueous HCI, and the
phase is dried over magnesium sulphate, filtered and concentrated to afford a mixtwe of
trichloromethy]l 6-(1-{[4-(benzyloxy)phenyl](methyl)carbamoyl }-5,6,7,8-
tetrahydroindolizin-3-yl)-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2.3 4-tetrahydroisoquinoline-2-carboxylate and 6-(1-
{[4-(benzyloxy)phenyl|(methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-y1)-7-[(35)-3-
(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3 ,4-
tetrahydroisoquinoline-2-carbonyl chloride that is used directly in the next step without

further purification, and assuming quantitative transformation.

Step B: 3-Methylphenyl 6-(1-{[4-(benzyloxy)phenylf(methyl)carbanoyl}-5,6,7,8-
tetraliydroindolizin-3-yl)-7-{(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

To a solution of the product from Step A (30 mg) in acetonitrile (5 ml) is added potassium
carbonate (17 mg, 0.123 mmol) and 3-methylphenol (13 ul, 0.123 mmol) and the mixture
is heated at 65°C for 2 hours. The reaction is cooled to room temperature, diluted in ethyl
acetate and washed with brine. The organics are dried over magnesium sulphate, filtered
and concentrated. The crude material is taken-up in dichloromethane, loaded onto isolute
and purified on CombiFlash (4 g silica, dichloromethane to 5%

methanol/dichloromethanc).
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Step C: 3-Methylphenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-yl}-7-{(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

A solution of the product from Step B (30 mg, 0.03 mmol) in ethanol is added to 10% Pd/C
(catalytic) and the mixture is shaken under an atmosphere of hydrogen for ca 16 h.
Filtration through celite, evaporation, and purification on CombiFlash (4 g silica,
dichloromethane to 5% MeOHM/dichloromethane) afforded the desired product . The

appropriate fractions were combined and concentrated to obtain the desired product.
LC/MS (Cy3HsNsOg) 794 [M+H]"; RT 1.25 (Method B)

High-resolution mass (ESI+):

Empirical formula; C4gHsiNsOg

[M+H][" calculated: 794.3912

[M+H]" measured: 794.3925

Example 100: 2-Methylphenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-
5,6,7,8-tetrahydroindolizin-3-yl}-7-[(35)-3-(morpholin-4-ylmethy})-1,2,3,4-

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

The procedure was as described for Example 99, replacing 3-methylphenol in Step B with

2~-methylphenol.

LC/MS (CysHsiNsOg) 794 [M+H]"; RT 1.25 (Method B)
High-resolution mass (ESI1):

Empirical formula: CygHs NsOg

[M+H]" calculated: 794.3912

[MH+H]" measured: 794.3877
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Example 101: N-(4-Hydroxyphenyl)-5-{2-[2-(4-methoxyphenyl)acetyl]-6-[ (3R)-
3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-ylI}-
N,1,2-trimethyl-1 H-pyrrole-3-carboxamide

High-resolution mass (ESI+):
Empirical formula: CyyH4aN4O5
[M+H]" calculated: 683.3235

[M+H]" measured: 683.3213

Example 102: 5-{2-|2-(4-Fluorophenyl)acetyl]-6-](3R)-3-methyl-1,2,3.4-
tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-y1}-N-(4-
hydroxyphenyl)-V,1,2-trimethyl-1 H-pyrrole-3-carboxamide

High-resolution mass (ESIE+):
Empirical formula: C41H39FN404
[M+H]" calculated: 671,3035

[M+H]" measured: 671.3039

Example 103: N-(4-Hydroxyphenyl)-V,1,2-trimethyl-5-{6-[(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl|-2-(2-phenoxyacetyl)-2,3-dihydro-1H-
isoindol-5-yI}-1H-pyrrole-3-carboxamide

High-resolution mass (ESI+):
Empirical formula: CyHyoN4Os
[M+H]" calculated: 669.3079

[M+H]" measured: 669.3084
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Example 104: N-(4-hydroxyphenyl)-NV,1,2-trimethy}-5-{6-[(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-2-(2-phenoxypropanoyl)-2,3-dihydro-111-
isoindol-5-yl}-1H-pyrrole-3-carboxamide

High-resolution mass (ESI+):
Empirical formula: C4;H4oN4Os5
[M+H]" calculated: 683.3235

[M+H]" measured: 683.3210

Example 105: 4-Chlorophenyl 5-{4-{(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dihydro-1H-isoindole-2-carboxylate

High-resolation mass (ESI+):
Empirical formula: CsH37CIN4O5
[M+H]" calculated: 689.2532

[M-+H|" measured: 689.2539

Example 106: 4-Fluorophenyl 5-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1 H-pyrrol-2-yB}-6-}(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl}-2,3-dihydro-1H-isoindole-2-carboxylate

High-resolution mass (ESI+):
Empirical formula: CsH37FN4Os
[M+H]" calculated: 673.2828

[M-+H]" measured: 673.2832
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Example 107: 4-Methylphenyl 5-{4-[(4-hydroxyphenyl){(mmethyl)carbamoyl}-
1,5-dimethyl-1H-pyrrol-2-yl1}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dihydro-1H-isoindole-2-carboxylate

High-resolution mass (ESI+):
Empirical formula: Cq;HsoN4O5
[M+H]" calculated: 669.3079

[M+H]" measured: 669.3065

Example 108: 3-{2-[2-(4-{[|2-(Dimethylamino)ethyl]amino}phenylacetyl]-7-
[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl|-1,2,3,4-
tetrahydroisoquinolin-6-yl}-N-(4-hydroxyphenyl)-N-methyl-5,6,7,8-

tetrahydroindolizine-1-carboxamide hydrochloride

The procedure is as in Example 96, replacing 2-(morpholin-4-yl)ethan-1-amine in Step A

with (2-aminoethyl)dimethylamine.

LC/MS (Cy4sHs54NeOy) 777 [M-H]; RT 2.20 (Method A)

Example 109: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-(1-phenylcyclopropanecarbonyl)-1,2,3,4-

tetrahydroisoquinolin-6-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide

Step A: N-f4-(benzyloxy)phenyl]-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetraliydroisoquinoline-2-carbonyl]-2-(1-phenylcyclopropanecarbonyl)-1,2,3,4-

tetrahydroisoquinolin-6-yi}-5,6,7,8-tetralydroindolizine-1-carboxamide

To a solution of the product from Preparation 6ab (43 mg, 0.06 mmol) in dichloromethane
(5 ml) was added Hunig’s Base (32 pl, 0.18 mmol) and HBTU (23 mg, 0.06 mmol)
followed by 1-phenylcyclopropane-1-carboxylic acid {9 mg, 0.06 mmol), and stirred at

ambient temperature for ca 16 h. The reaction was diluted with dichloromethane and
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washed with water, followed by aqueous IM HCI and then brine. The organic extract was
dried over magnesium sulfate, filtered and loaded onto a column and purified in ethyl

acetate to obtain the desired product.
LC/MS {Cs3Hs;N4O4) 809 [M+H}+; RT 2.92 (Method A)

Step B: N-(4-Hydroxyphenyl)-N-methyl-3-{7-{(3R)-3-methyl-1,2,3,4-
tetraliydroisoquinoline-2-carbonyl]-2-(I-phenyicyclopropanecarbonyl)-1,2,3,4-

tetrahydroisogquinolin-6-yl}-5,6,7,8-fetrahydroindolizine-1-carboxamide

A solution of the product from Step A (47.6 mg, 0.06 mmol) in anhydrous
dichloromethane (5 ml) was cooled to 0 °C and to this was added boron trichloride (1M in
DCM, 120 uL, 0.12 mmol). The reaction was stirred at ambient temperature for ca 16 h.
The reaction was quenched with methanol (5 mL), and the reaction was diluted with
dichloromethane. The organic phase was washed with water, dried over magnesium
sulfate, filtered and concentrated in vacuo. The crude product was purified by column
chromatography in a gradient of dichloromethane to 5% methanol in dichloromethane

followed by trituration with ether and dried in vacuo.
LC/MS (CysHagN4Og) 719 [M+H]"; RT 2.65 (Method A)
High-resolution mass (ESI+):

Empirical formula: C4gHagN4O4

[M+H]" calculated: 719.3592

[M+H]" measured: 719.3556

Example 110: N-Ethy}-5-{4-](4-hydrexyphenyl)(methyl}carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yB}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl-2,3-dihydro-1H-isoindole-2-carboxamide

High-resolution mass (ESI+):

Empirical formula: C36H39N504
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[M+H]" calculated; 606.3082
[M+H]" measured: 606.3078
Example 111: N-Benzyl-5-{4-|(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-

dimethyl-1H-pyrrol-2-yl}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonylj-2,3-dihydro-1H-iseindole-2-carboxamide

High-resolution mass (ESI+):
Empirical formula: C4HyN5Oy
[M+H]" calculated: 668.3239

[M+H]" measured: 668.3203

Example 112: 5-{2-Acetyl-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyi]-2,3-dihydro-1H-isoindol-5-yl}-N-(4-hydroxyphenyl)-V,1,2-trimethyl-1 H-

pyrrole-3-carboxamide
High-resolution mass (ESI+):
Empirical formula; C3sH36N404
[M+H]" calculated: 577.2817

[M+H]" measured: 577.2782

Example 113: N-(4-Hydroxyphenyl)-N-methyl-3-{7-|(3R)-3-methyl-1,2,3,4-
tetrahydroisoquineline-2-carbonyl]-2-(2-{4-[(4-methylpiperazin-1-
y)methyl|phenyBacetyl)-1,2,3,4-tetrahydroisoquinolin-6-y1}-5,6,7,8-

tetrahydroindolizine-1-carboxamide

Step A: 2-{4-[(4-methylpiperazin-1-yD)methyllphenyl}acetic acid
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To a suspension of 4(bromomethyl)pheny! acetic acid (100 mg, 0.44 mmol) in acetonitrile
(2 ml) was added potassium carbonate (126 mg, 0.88 mmol) and N-methylpiperazine (100
uL, 0.88 mmol), and the reaction stirred at ambient temperature for ca 16 h. The reaction
was filtered and washed with ethyl acetate. The filtrate was basified with methanolic
sodium hydroxide and then concentrated in vacwo. The crude material was dissolved in
methanol and loaded onto a PE-AX column which had been pre-wetted with
dichloromethane. The column was then washed with dichloromethane and methanol, and

the product eluted with 10% formic acid/dichloromethane.
LC/MS (C14H30N,0,) 249 [M+H]"; RT 0.42 (Method A)

Step B: N-[4-(benzyloxy)phenyl]-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetraliydroisoquinoline-2-carbonyl]-2-(2-{4-[(4-methylpiperazin-1-
ylhymethyllphenyllacetyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-

tetraltydroindolizine-1-carboxamide

To a solution of the product from Preparation 6ab (50 mg, 0.08 mmol) in dichloromethane
(3 mL) was added triethylamine (56 pl, 0.4 mmol) and HBTU (30 mg, 0.08 mmol)
followed by the acid obtained in Step A (30 mg, 0.1 mmol) in dichloromethane (2 mL).
The reaction was stirred at ambient temperature for ca 2 h. The reaction was diluted with
dichloromethane and washed with water, dried over magnesium sulphate, filtered and
concentrated in vacuo. The reaction was purified by column chromatography on 10 g

silica column in a gradient of dichloromethane to 5% methanol in dichloromethane.
LC/MS (Cs7HgNgOs) 448 [M+2H"; RT 2.51 (Method A)

Step C: N-(4-Hydroxyphenyl)-N-methyi-3-{7-{(3R)-3-methyi-1,2,3,4-
tetraliydroisoquinoline-2-carbonyl]-2-(2-{4-{(4-methylpiperazin-1-
yhmethyllphenyljacetyl)-1,2,3,4-tetralyydroisoquinolin-6-yl}-5,6,7,8-

tetrahydroindolizine-1-carboxamide

A solution of the product from Step B (44 mg, 0.05 mmol) in ethanol (10 mL) is added to
10% Pd/C (catalytic) and the mixture is shaken under an atmosphere of hydrogen for ca 16

h. Filtration through celite, evaporation, and purification on column chromatography (4 g
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silica, dichloromethane to 5% methanol in dichloromethane) afforded the desired product.

Trituration with diethyl ether afforded the desired product.
LC/MS (CsoHssNgOy) 803 [M-H]'; RT 2.20 (Method A)
High-resolution mass (ESI+):

Empirical formula: CspHsgNgOy

[M+2H]** calculated: 403.2254

[M+2H]*" measured: 403.2252

Example 114: Phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl|-1H-pyrrol-
2-y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-1,2,3 4-

tetrahydroisoquinoline-2-carboxylate

A solution of the product obtained from Preparation 6¢b (50 mg, 0.08 mmol) and N,N-
diisopropylethylamine (70 pL, 0.4 mmol) was dissolved in dichloromethane (5 ml.) and
cooled to 0 °C. To this was added phenylchloroformate (11 pL, 0.09 mmol), and the
mixture was stirred at ambient temperature for 15 min, The reaction was diluted with
dichloromethane, then washed with aqueous 1M sodium hydroxide, and brine. The organic
extract was dried over magnesium sulfate, filtered and concentrated in vacuo. Purification
by flash column chromatography (4 g silica, dichloromethane to 4% methanol in

dichloromethane) afforded the desired product.

LC/MS (C4H4oN4Oy) 653 [M+H]"; RT 1.48 (Method B)
Higl-resolution mass (ESI+):

Empirical formula: CyqiHgoN4O4

[M+H]" calculated: 653.3122 |

[M+H]" measured: 653.3159
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Example 115: Phenyl 6-{1,5-dimethyl-4-Jmethyl(phenyl)carbamoyl]-1H-pyrrol-
2-y1}-7-[(3.5)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonylj-

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

The procedure is as in Example 114, replacing the product from Preparation 6¢b with the

product from Preparation 6c¢a.

LC/MS (CysH4N505) 738 [M+H]"; RT 1.28 (Method B)
High-resolution mass (ESI+):

Empirical formula; C45H47N505

[M+H]" calculated: 738.3650

[M+H]" measured: 738.3655

Example 116: N-(4-Hydroxyphenyl)-5-{2-{3-(4-methoxyphenyl)propyl]-6-[(3R)-
3-methyl-1,2,3,4-tetrahydiroisoquinoline-2-carbonylj-2,3-dihydro-1H-isoindol-5-yl} -
N,1,2-trimethyl-1H-pyrrole-3-carboxamide

High-resolution mass (ESI+):
Empirical formula: Ca3HysN4O4
[M+H]" calculated: 683.3599

[M+H]" measured: 683.3608

Example 117: N,1,2-trimethyl-5-{7-[(35)-3-(morpholin-4-yhmnethyl)-1,2,3,4-
tetrahydroisoguinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-tetrahydroisoguinolin-
6-y1}-N-phenyl-1LH-pyrrole-3-carboxamide

The procedure is as in Example 114, replacing the product from Preparation 6¢cb with the
product from preparation 6ca, and replacing phenyl chloroformate with phenylacetyl

chloride.
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LC/MS (CyllgoNsO4) 736 [M+H]"; RT 1.23 (Method B)
High-resolution mass (ESI+):
Empirical formula: C4sHigN5O4
[M+H]" calculated: 736.3857

[M+H]" measured: 736.3828

Example 118: N,1,2-Trimethyl-5-{7-[(3R)-3-methyl-1,2,3,4~
tetrahydroisoquinoline-2-carbonyl}-2-(2-phenylacetyl)-1,2,3,4-tetrahydreisoquinolin-
6-yl}-N-phenyl-1 H-pyrrole-3-carboxamide

The procedure is as in Example 114, replacing phenyl chloroformate with phenylacetyl

chloride.

LC/MS (C4aHypN4O3) 651 [M+H]"; RT 1.40 (Method B)
High-resolution mass (ESI+):

Empirical formula: C42HspN4O3

[M+H]" calculated: 651.3330

[M+H]" measured: 651.3344

Example 119: N,1,2-Trimethyl-5-{7-}(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonylj-1,2,3,4-tetrahydroisoquinolin-6-y1}-N-phenyl-1H-

pyrrole-3-carboxamide hydrochloride

The product from Preparation 6¢b (22 mg, 0.03 mmol) was dissolved in ethyl acetate (10
mL) and washed with saturated sodium bicarbonate (10 mL). The organic phase was
separated, dried over magnesium sulfate and concentrated in vacuo. The solid was then
dissolved in methanol (2 mL.) and to this was added 1M HCI in diethyl ether (0.15 mL, §

eq.), stirred for 30 min, and then concentrated in vacuo. The solid was then triturated in a
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small amount of diethyl ether and the solids were isolated by filtration. They were washed

with cold ether before being dried under vacuum for 1 h.

LC/MS (CaqF3gN4O5) 533 [M+H]"; RT 1.08 (Method B)

Example 120: 4-Fluorophenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-
5,6,7,8-tetrahydroindolizin-3-y1}-7-{(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

The procedure is as described in Step A of Example 8, replacing the product from
Preparation 7aa in Step A with the product from Preparation 6aa, and replacing 2-

phenylacetyl chloride in Step A with 4-fluorophenyl chloroformate.
LC/MS (Cy47H4sNsOgF) 798 [M+H]; RT 1.22 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cs7HagNsQgF

[M+H]" calculated: 798.3661

[M+H]" measured: 798.3663

Example 121: 4-Methoxyphenyl 6-{1-|(4-hydroxyphenyl)(methyl)carbamoyl]-
5,6,7,8-tetrahydroindolizin-3-y1}-7-[{(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

The procedure is as described in Step A of Example 8, replacing the product from
Preparation 7aa in Step A with the product from Preparation 6aa, and replacing 2-

phenylacetyl chloride in Step A with 4-methoxypheny] chloroformate.
LC/MS (CagHsNsO7) 810 [IM+H]"; RT 1.21 (Method B)
High-resolution mass (£S1+):

Empirical formula; C4gHs1NsO7
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[M+H]" calculated: 810.3861
[M+H]" measured: 810.3826
Example 122: 4-Chlorophenyl 6-{1-[(4-hydrexyphenyl)(methyl)carbamoyl]-

5,6,7,8-tetrahydroindolizin-3-yl}-7-[(3.5)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

Step A: 4-Chlorophenyl 6-(1-{{4-(benzyloxy)phenyll(methyl)carbamoyl}-5,6,7,8-
tetrahydroindolizin-3-pl)-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetraliydroisoquinoline-2-carbonyl]-1,2,3,4-tetraltydroisoquinoline-2-carboxylate

The procedure is as in Step A of Example 11, replacing the product from Preparation 7aa
in Step A with the product from Preparation 6aa, and replacing propionyl chloride with 4-

chlorophenyl chloroformate,
LC/MS (Cs4H5yCINsOg) 904 [M+H]; RT 1.51 (Method B)

Step B: 4-Chlorophenyl 6-{1-f(4-liydroxyphenyl) (methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-pl}-7-{(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

The procedure is as in Step B of Example 85, replacing the product of Step A in Example
85 with the product of Step A in Example 122,

LC/MS (CiyHigCINsOg) 814 [M+H]"; RT 1.27 (Method B)

Example 123: 3-{2-[2-(3-{{2-(Dimethylamino)ethyljamino} phenyl)acetyl]-7-
I(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-
tetrahydroisoquinolin-6-y1}-NV-(4-hydroxyphenyl)-N-methyl-5,6,7,8-

tetrahydroindolizine-1-carboxamide
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The procedure is as in Example 96, replacing 2-(motpholin-4-yl)ethan-1-amine in Step A
with (2-aminoethyl)dimethylamine, and replacing ethyl 2-(4-bromophenyl)acetate in Step
A with methyl 2-(3-bromophenyl)acetate.

LC/MS (C4sHsiNgOy) 777 [M-HT; RT 2.23 (Method A)

Example 124:; 4-(Trifluoromethyl)phenyl 6-{1-[(4-
hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-y1}-7-[(35)-3-
(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyt}-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 74, replacing the product from Preparation 6ab in Step A
with the product from Preparation 6aa, and replacing N-methylaniline in Step B with 4-

(trifluoromethyl)phenol.

LC/MS (CygHagNsOgF3) 848 [M+H]"; RT 1.31 (Method B)
High-resolution mass (EST+):

Empirical formula: CygHagNsOgl

[M+H]" calculated: 848.3629

[M+H]" measured: 848.3615

Example 125: 4-(Trifluoromethoxy)phenyl 6-{1-[{4-
hydroxyphenyl)(methyl)carbamoyl}-5,6,7,8-tetrahydroindolizin-3-y}}-7-[(3.5)-3-
(morpholin-d-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 74, replacing the product from Preparation 6ab in Step A
with the product from Preparation 6aa, and replacing N-methylaniline in Step B with 4-

(trifluoromethoxy)phenol.

LC/MS (CygHasNsO7F3) 864 [M+H]"; RT 1.31 (Method B)
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High-resolution mass (ESI+):
Empirical formula: CygHasNsO7F3
[M+H]" calculated: 864.3579

[M+H]" measured; 864.3576

Example 126: 4-Ethylphenyl 6-{1-{(4-hydroxyphenyh){(methyl)carbamoyl}-
5,6,7,8-tetrahydroindolizin-3-y1}-7-[(3.5)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

The procedure is as in Example 74, replacing the product from Preparation 6ab in Step A
with the product from Preparation 6aa, and replacing N-methylaniline in Step B with 4-

ethylphenol.

LC/MS (Ci9Hs53N504) 808 [M+H]"; RT 1.32 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4oHs3NsOg

[M+H]" calculated: 808.4069

[M+H]" measured: 808.4026

Example 127: 4-Cyanophenyl 6-{1-[(4-hydroxyphenyl){methyl)carbamoyl]-
5,6,7,8-tetrahydroindolizin-3-ylI}-7-[(35)-3- (morpholin-4-ylmethyl)-1,2,3,4-

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

The procedure is as in Example 74, replacing the product from Preparation 6ab in Step A
with the product from Preparation 6aa, and replacing N-methylaniline in Step B with 4-

hydroxybenzonitrile.

LC/MS (CysT3sNeOg) 805 [M+H]™; RT 1.18 (Method B)
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Example 128: 2-Methoxyphenyl 6-{1-[{(4-hydroxyphenyl)(methyl)carbamoyl}-
5,6,7,8-tetrahydroindolizin-3-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

The procedure is as in Step A of Example 8, replacing the product from Preparation 7aa in
Step A with the product from Preparation 6aa, and replacing 2-phenylacetyl chloride with

2-methoxyphenyl chloroformate.

LC/MS (CysHs(NsO7) 810 [M+H]"; RT 1.20 (Method B)

Example 129: N-(4-Hydroxyphenyh)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-{2-[4-(morpholin-4-ylmethyl)phenyljacetyl}-
1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

Step A: N-[4-(Benzyloxy)phenyl]-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-{2-[4-(morpholin-4-ylmethylphenyllacetyl}-

1,2,3,4-tetraliydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-I-carboxamide

The procedure is as in Step A and B of Example 113, replacing N-methylpiperazine in Step

A with morpholine.
LC/MS (CssHsoNsOs) 882 [M+H]"; RT 2.51 (Method A)

Step B: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-{2-{4-(morpholin-4-ylmethyl)phenyllacetyl}-
1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-tetralydroindolizine-1-carboxamide

A solution of the product from Step A (49 mg, (.06 mmol) in anhydrous dichloromethane
{5 ml) was cooled to 0 °C and to this was added boron trichloride (iM in DCM, 170 pL,
0.17 mmol). The reaction was stirred at ambient temperature for ca 16 h. The reaction was
quenched with methanol (5 mL), and the reaction was diluted with dichloromethane. The
organic phase was washed with water, dried over magnesium sulfate, filtered and
concentrated in vacuo. The crude product was purified by column chromatography in a
gradient of dichloromethane to 7% methanol in dichloromethane followed by trituration

with ether and dried in vacuo.
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LC/MS (CyoHs3NsOs) 792 [M+H]"; RT 2.20 (Method A)
High-resolution mass (ESI+):
Empirical formuia: C49H353N505
[M+2H]*" calculated: 396.7096

[M+2H]*" measured: 396.7104

Example 130: N-(4-Hydroxyphenyl)-N,1,2-trimethyl-5-{7-|(35)-3-(morphelin-4-
ylmethyl)-1,2,3.4-tetrahydroisoquinoline-2-carbonyl]-2-(3-phenylpropanoyl)-1,2,3,4-
tetrahydroisoquinolin-6-yI}-1/-pyrrole-3-carboxamide

The procedure was as in Example 23, replacing the product from Preparation 7ab in Step A
with the product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid in

Step A with 3-phenylpropanoic acid.

LC/MS (Cy47H51N505) 766 [M-+H]"; RT 1.14 (Method B)
High-resolution mass (ESI+):

Empirical formula: C47Hs(N5O;

[M+H]* calculateci: 766.3963

[M+H]" measured: 766.3955

Example 131: N-(4-Hydroxyphenyl)-V,1,2-trimethyl-5-{7-[(35)-3-(morpholin-4-
yimethyl)-1,2,3,4-tetrahydroisoguinoline-2-carbonyl]-2-[ (2E)-3-phenylprop-2-enoyl}-
1,2,3,4-tetrahydroisoquinolin-6-yl}-1 H-pyrrole-3-carboxamide

The procedure was as in Example 109, replacing the product from Preparation 6ab with the
produet from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid with (2£)-3-
phenylprop-2-enoic actd.

LC/MS (C47H40N:05) 764 [M+H]|"; RT 1.15 (Method B)
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High-resolution mass (ESI+):;
Empirical formula: C47H4N505
[M+H]" calculated: 764.3806

[MHI]" measured: 764.3779

Example 132: 5-[2-(3-Cyclohexylpropanoyl)-7-[(35)-3-(morpholin-4-ylmethyl)-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-yl]-N-(4-
hydroxyphenyl)-V,1,2-trimethyl-1H-pyrrole-3-carboxamide

The procedure was as in Example 23, replacing the product from Preparation 7ab in Step A
with the product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid in

Step A with 3-cyclohexylpropanoic acid.

LC/MS (Cy7Hs;N5Os) 772 [M+H]'; RT 1.25 (Method B)

Example 133: Phenyl 5-{1-[(4-hydroxyphenyl)(phenyl}carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonylj-2,3-dihydro-1H-isoindole-2-carboxylate

High-resolution mass (ESI+):
Empirical formula: C47Hy3N4O5
[M+H]" calculated: 743.3228

[M+H]" measured: 743.3234

Example 134: N-(4-hydroxyphenyl)-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-2-(2-phenylacetyl)-1,2,3,4-fetrahydroisoquinolin-
6-yl}-N-phenyl-5,6,7,8-tetrahydroindolizine-1-carboxamide

High-resolution mass (ESI+):
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Empirical formula: CygHy7N404
[M+H]" calculated: 755.3592
[M+H]" measured: 755.3595
Example 135: N-(4-Hydroxyphenyl)-5-{2-[3-(3-methoxyphenyl)propanoyl]-7-

[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-
tetrahydroisoquinolin-6-yl}-V,1,2-trimethyl-1-pyrrole-3-carboxamide

‘The procedure was as in Example 23, replacing the product from Preparation 7ab in Step A
with the product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid in

Step A with 3-(2-methoxyphenyl)propanoic acid.
LC/MS (CygH53N5Og) 796 [MHH]"; RT 1.14 (Method B)
High-resolution mass (ESI+):

Empirical formula: CysHs3N50g

[M+H]" calculated: 796.4069

[M+H]" measured: 796.4068

Example 136: N-(4-Hydroxyphenyl)-5-{2-[(2E)-3-(3-methoxyphenyl)prop-2-
enoyl]-7-{(3.5)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-
1,2,3,4-tetrahydroisoquinolin-6-yB}-V,1,2-trimethyl-1 H-pyrrole-3-carboxamide

The procedure was as in Example 109, replacing the product from Preparation 6ab with the
product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid with (2F)-3-
(2-methoxyphenyl)prop-2-enoic acid.

LC/MS (C45Hs5/N5Og) 794 [M+H]"; RT 1.16 (Mecthod B)
High-resolution mass (ESI+):

Empiricai formula: C43H5;N506
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[M+H]" calculated: 794.3912
[M+H]" measured: 794.3908
Example 137: 5-{2-[(2E)-3-(3,4-dichlorophenyl)prop-2-enoyl}-7-{(35)-3-

(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonylj-1,2,3,4-
tetrahydroisoguinolin-6-yl}-N-(4-hydroxyphenyl)-V,1,2-trimethyl-111-pyxrole-3-

carboxamide

The procedure was as in Example 109, replacing the product from Preparation 6ab with the
product from Preparation 6ba, and replacing 2-methyl-3-phenylpropanoic acid with (2£)-3-
(3.4-dichlorophenyl)prop-2-enoic acid.

LC/MS (Cy47H4sNsOsCly) 832 [M+H]"; RT 1.27 (Method B)
High-resolution mass (ESI+):

Empirical formula: C47H47Ns05Cl,

[M+H]" calculated: 832.3027

[M+H]" measured: 832.3000

Example 138: 3-{2-[3-(4-{]2-(Dimethylamino)ethyl]amino}phenyl}propanoyl]-
7-1{3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-
tetrahydroisoquinolin-6-yl}-N-(4-hydroxyphenyl)-N-methyl-5,6,7,8-

tetrahydroindolizine-1-carboxamide

The procedure is as described in Example 96, replacing 2-(morpholin-4-yl)ethan-1-amine
in Step A with (2-aminoethyl)dimethylamine, and replacing ethyl 2-(4-
bromophenyl)acetate in Step A with methyl 3-(4-bromophenyl)propanoate.

LC/MS (CsHseNsOu) 791 [M-H]; RT 2.22 (Method A)

High-resolution mass (ESI+):
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Empirical formula: CyoHseNgO4
[M+H]" calculated: 793.4436
[M+H]" measured: 793.4411
Example 139: 4-Methylphenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-

1,5-dimethyl-1H-pyrrol-2-yl}-7-{(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 11, replacing the product from Preparation 7aa with the
Product from Preparation 6ba, and replacing propionyl chloride with 4-methylphenyl

chloroformate.

LC/MS (Cy6H4sNsOQg) 768 [M+H]"; RT 1.22 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4sHyoN5O4

[M+H]" calculated: 768.3756

[M+H]" measured: 768.3723

Example 140: 4-Chlorophenyl 6-{4-[(4-hydroxyphenyl)(methyl}carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

Step A: 4-Chlorophenyl 6-(4-{{4-(benzyloxy)phenyl](methyl)carbamoyl}-1,5-dimethyl-
1H-pyrrol-2-pl)-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetraltydroisoquinoline-2-

carbonyl]-1,2,3,4-tetraliydroisoquinoline-2-carboxylate

The procedure is as in Step A of Example 11, replacing the product from Preparation 7aa
in Step A with the product from Preparation 6ba, and replacing propionyl chloride with 4-

chlorophenyl chloroformate.
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LC/MS (Cs;HsNsO4Cl) 878[M+H]"; RT 1.48 (Method B)

Step B: 4-Chlilorophenyl 6-{4-[(4-hydroxyphenyl) (methyl}carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl}-7-[(3S)-3-(morpholin-4-yimethyi)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyll-1,2,3,4-tetraliydroisoquinoline-2-carboxylate

The procedure is as in Step B of Example 85, replacing product in Step A of Example 85
with product of Step A in Example 140.

LC/MS (C4sHiNsOgCl) 788 [M+H]"; RT 1.24 (Method B)
High-resolution mass (ESI+):

Empirical formula: CysHisN5O6Cl

[M+H]" calculated: 788.3209

IM+H]" measured: 788.3191

Example 141; 4-Carbamoylphenyl 6-{1-[(4-
hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl1}-7-[ (38)-3-
(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 74, replacing the product from Preparation 7aa in Step A
with the product from Preparation 6aa, and replacing N-methylaniline with 4-

hydroxybenzamide.

LC/MS (CygHsoNgO7) 823 [M+H]"; RT 1.06 (Method B)
High-resolution mass (ESI+):

Empirical formula: CsgHsoNgO5

[M+H]" calculated: 823.3814

[M+H]" measured: 823.3788
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Example 142: 4-(Dimethylcarbamoyl)phenyl 6-{1-](4-
hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindelizin-3-y1}-7-{(35)-3-
(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 74, replacing the product from Preparation 7aa in Step A
with the product from Preparation 6aa, and replacing N-methylaniline with 4-hydroxy-N,N-

dimethylbenzamide.

LC/MS (CsoHsgNgO7) 851 [M+H]; RT 1.11 (Method B)
High-resolution mass (ESI+):

Empirical formula; CsoHls4NgO7

[M+H]" calculated: 851.4127

[M+H]" measured: 851.4094

Example 143: 4-(1H-imidazol-1-yl)phenyl 6-{1-[(4-
hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl}-7-[(35)-3-
(morpholin-4-ylmethyl)-1,2,3,4-tefrahydroisoquinoline-2-carbonylj-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 74, replacing the product from Preparation 7aa in Step A
with the product from Preparation 6aa, and replacing N-methylaniline with 4-(1H-
imidazol-1-yDphenol.

LC/MS (CsoHs1N7Og) 846 [MHH]; RT 1.03 (Method B)
High-resolution mass (ESI+);

Empirical formula: CspHsN7Os

[M+2H]** calculated: 423.7023

[M+2H]*" measured: 423.7023
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Example 144: 3-[2-(2-{4-[(Dimethylamino)methyl]phenyl acetyl)-7-[(3R)-3-
methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-
yl}-N-(4-hydroxyphenyl)-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide

The procedure is as in Example 113, replacing replacing N-methylpiperazine in Step A

with dimethylamine.

LC/MS (C47Hs5N50,) 748 [M-H|; RT 2.18 (Method A)
High-resolution mass (ESI+):

Empirical formula: C47HsN5Oy

[M+H]" calculated: 750.4014

[M+H]" measured: 750.3984

Example 145: 5-{2-]2-(4-Cyanophenyl)acetyl}-7-| (3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl|-1,2,3,4-tetrahydroisoquinolin-6-y1}-/¥-(4-
hydroxyphenyl)-N,1,2-trimethyl-1H-pyrrole-3-carboxamide

The procedure is as in Example 109, replacing the product from Preparation 6ab in Step A
with the product from Preparation 6bb, and replacing 1-phenylcyclopropane-1-carboxylic

acid in Step A with 2-(4-cyanophenyl)acetic acid.
LC/MS (C43H41N50,) 692 [M+H]"; RT 1.24 (Method B)
High-resolution mass (ESIt):

Empirical formula: Cy3Hy NsOy

[M+H]" calculated: 692.3231

[M+H]" measured: 692.3199
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Example 146: 4-Cyanophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-7-|(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 573, replacing 3,4-dichlorophenol in Step B with 4-

hydroxybenzonitrile.

LC/MS (CagligNgOg) 779 [M+HT"; RT 1.14 (Method B)

Example 147: 4-Cyanophenyl 6-{4-|(4-hydroxyphenyl){(methyl}carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-7-{(3R)-3-methyl-1,2,3 4-tetrahydroisoquinoline-2-

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

The procedure is as in Example 573, replacing the product from Preparation 6ba with the
product from Preparation 6bb, and replacing 3,4-dichlorophenol in Step B with 4-

hydroxybenzonitrile.

LC/MS (CyHioNsOs) 694 [M+H]™; RT 1.29 (Method B)
High-resolution mass (ESI+):

Empirical formula: C43H39N50s5

[M+H]" calculated: 694.3024

[M+H]" measured: 694.3044

Example 148: 4-Cyano-2-methoxyphenyl 6-{1-[(4-
hydroxyphenyl}(methyl)carbamoyl}-3,6,7,8-tetrahydroindolizin-3-y1}-7-[(38)-3-
(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 573, replacing the product from Preparation 6ba with the
product from Preparation 7aa, and replacing 3.,4-dichlorophenol in Step B with 4-

hydroxybenzonitrile.
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LC/MS (Cs9HsoNsO7) 835 [M+H]"; RT 1.19 (Method B)
High-resolution mass (ESI+):
Empirical formula: C4HsoNgO-
[M+H]" calculated: 835.3814

[M+H]" measured: 835.3833

Example 149: 5-{2-2-(4-{[2-(Dimethylamino)ethyl]amino} phenyl)acetyl}-7-
[(3R)-3-methy)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-
tetrahydroisoquinolin-6-yl}-N,1,2-trimethyl-NV-phenyl-1 H-pyrrole-3-carboxamide

The procedure is as in Example 96, replacing 2-(morpholin-4-yl)ethan-1-amine in Step A
with (2-aminoethyl)dimethylamine, and replacing the product from Preparation 6ba in Step

C with the product obtained from Preparation 6¢cb.
LC/MS (Cy6H52Ng03) 737 [M+H]"; RT 1.13 (Method B)
High-resolution mass (ESI+):

Empirical formula: CagHs2NgO3

[M+H]" calculated: 737.4174

[M+H]" measured: 737.4173

Example 150: S-{2-[2-(4-Cyanophenyl)acetyl]-7-[(3R)-3-methy!-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-yl1}-/V,1,2-
trimethyl-N-phenyl-1H-pyrrole-3-carboxamide

The procedure is as in Example 109, replacing the product from Preparation 6ab in Step A
with the product from Preparation 6¢b, and replacing 1-phenyleyclopropane-1-carboxylic

acid in Step A with 2-(4-cyanophenyl)acetic acid.

LC/MS (C43H41N503) 676 [M+H]+; RT 1.36 (MCthOd B)
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High-resolution mass (ESI+):
Empirical formula: Cy3H4;N503
[M+H]" calculated: 676.3282

[M-+H]" measured: 676.3249

Example 151: 5-{2-|2-(4-Cyanophenyhacetyl]-7-[ (35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-
v1}-V,1,2-trimethyl-N-phenyl-1 H-pyrrole-3-carboxamide

The procedure is as in Example 109, replacing the product from Preparation 6ab in Step A
with the product from Preparation 6ca, and replacing 1-phenyleyclopropane-1-carboxylic

acid in Step A with 2-(4-cyanopheny!)acetic acid.
LC/MS (C47HagNsOy) 761 [M+H]+; RT 1.19 (Method B)
High-resolution mass (EST+):

Empirical formula: Ca7HsgNO4

[M-+H]" calculated: 761,3810

[M+H]" measured: 761.3811

Example 152: 4-Cyanopheny! 6-{1,5-dimethyl-4-jmethyl{phenyl)carbamoyl]-
1H-pyrrol-2-y1l}-7-{(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

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

The procedure is as in Step A and B Example 573, replacing 3,4-dichlorophenol in Step B
with 4-hydroxybenzonitrile.

LC/MS (CysHasNgOs) 763 [M+H]"; RT 1.26 (Method B)

High-resolution mass (ESI+):
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Empirical formula: CysHagNgOs
[M+H]" calculated: 763.3602
[M+H]" measured: 763.3572
Example 153: 4-{]2-(Dimethylamino)ethyljamino}phenyl 6-{1-|(4-

hydroxyphenyl)(methyl)carbamoyl|-5,6,7,8-tetrahydroindolizin-3-yl}-7-[ (3R)-3-
methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-

carboxylate

The procedure is as in Example 489, replacing the product from Preparation 6cb with the

product from Preparation 6ab.

LC/MS (C47Hs5pNgOs) 779 [M-HJ'; RT 2.27 (Method A)
High-resolution mass (ESI+):

Empirical formula: C47Hs:NgOs

[M+2H]*" calculated: 391.2072

[M+2I]** measured: 391.2081

Example 154: 3-[2-(2-{4-]2-(Dimethylamino)ethoxy]phenyl}acetyl)-7-[(3R)-3-
methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoguinolin-6-
yl}-N-(4-hydroxyphenyl)-NV-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide

Step A: methyl 2-{4-[2-(dimethylamino)ethoxy]phenyllacetate

To a solution of methyl 4-hydroxyphenylacetate (50 mg, 0.3 mmol) in acetone (5 mL) was
added cesium carbonate {196 mg, 0.6 mmol) followed by 2-dimethylaminoethyl chloride
hydrochloride (45 mg, 0.31 mmol) and the reaction stirred at ambient temperature for ca
16 h. To this was added sodium iodide (45 mg, 0.3 mmol) and the mixture was heated at
60 °C for ca 48 h. The reaction was cooled to ambient temperature, diluted with

dichloromethane and washed with water, dried over magnesium sulphate, filtered and
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concentrated in vacuwo and loaded onto a pre-packed 10 g silica column and purified by
column chromatography in a gradient of dichloromethane to 10% methanol in

dichloromethane to afford the desired product.
LC/MS (C13HgNO3) 238 [M+H]"; RT 1.49 (Method A)
Step B: sodium 2-{4-{2-(dimethylamino)ethoxyphenyllacetate

To a solution of methyl 2-{4-[2-(dimethylamino)ethoxy]phenyl}acetate (19 mg, 0.08
mmol) in methanol (3 mL) was added sodium hydroxide (2M, 80 pL, 0.16 mmol) and the
reaction stirred at ambient temperature for ca 48 h. The reaction was concentrated in vacuo

to afford the desired product and taken on assuming quantitative transformation.
LC/MS (C12H;7NO;3) 224 [M+H]"; RT 0.53 (Method A)

Step C: N-f4-(benzyloxy)phenyl]-3-{2-(2-{4-[2-(dimethylamino)ethoxy [phenyllacetyl)-7-
[(BR)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl|-1,2,3,4-

tetraliydroisoquinolin-6-ylj-N-methyl-5,6,7,8-tetrahydroindolizine-1-carboxamide

To a suspension of the product from Step B (16 mg, 0.06 mmol) in dichloromethane (5
mL) was added the product from Preparation 6ab (50 mg, 0.06 mmol) followed by
triethylamine (27 pL, 0.19 mmol) and HBTU (24 mg, 0.06 mmol) and the reaction stirred
at ambient temperature for ¢ 16 h. The reaction was diluted with dichloromethane and
washed with water, dried over magnesium sulphate, filtered and concentrated in vacuo and
loaded onto a pre-packed 10 g silica column in dichloromethane and purified by column

chromatography in a gradient of dichloromethane to 10% methanol in dichloromethane
LC/MS (CssHsoNsOs) 435.5 [M+2H]™*; RT 2.54 (Method A)

Step D: 3-{2-(2-{4-[2-(Dimethylamino)ethoxy[phenyllacetyl)-7-{(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetraliydroisoquinolin-6-ylj-N-(4-
hydroxyphenyl)-N-methyl-5,6,7,8-tetrahydroindolizine-I-carboxamide

To a solution of the product obtained from Step C (51.8 mg, 0.04 mmol, 1 eq) in ethanol
(5 mL) was added 10% Pd/C (catalytic). The reaction was stirred under a hydrogen

atmosphere for ca 48. The reaction was filtered through a celite cartridge and washed with
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methanol and concentrated in vacwo and purified by reverse phase preparative HPLC

(H20-TFA/acetonitrile; gradient elution).

LC/MS (C4sHs3NsOs) 778 [M-HT; RT 2.20 (Method A)

Example 155: 4-[2-(Dimethylcarbamoyl)ethyl]phenyl 6-{1-[(4-
hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-y1}-7-| (3R)-3-
methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-

carboxylate

The procedure is as in Example 786, replacing the product from Preparation 6¢b in Step A
with the product from Preparation 6ab, and 4-hydroxybenzonitrile in Step B with 3-(4-
hydroxyphenyl)-N,N-dimethylpropanamide..

L.C/MS (C4sHsiNsOg) 794 [M+H]"; RT 2.57 (Method A)
High-resolution mass (ESI+):;

Empirical formula: C4gHsNsOg

[M+H]" calculated: 794.3912

IM+H]" measured: 794.3950

Example 156: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenoxyacetyl)-2,3-
dihydro-1H-isocindol-3-y1}-5,6,7,8-tetrahydroindolizine-1-carboxamide

High-resolution mass (ES1+);
Empirical formula; C47H49N504
[M+H]" calculated: 780.3763

[M+H]" measured: 780.3759
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Example 157: 1,1-Dioxo-11°-thiolan-3-yl 5-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-y1}-6-[(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1 H-isoindole-2-carboxylate

High-resolution mass (ESI+):
Empirical formula: C3gHyoN4O5S
[M+H]" calculated: 697.2698

[M+H]" measured: 697.2696

Example 158: N-(4-Hydroxyphenyl)-3-{6-}(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonylf-2-(2-phenoxyacetyl)-2,3-dihydro-1H-isoindol-5-
yI}-N-{1-methyl-1 H-pyrrolo[2,3-b]|pyridin-5-yl}-5,6,7,8-tetrahydroindolizine-1-

carboxamide

Example 159: N-(4-Hydroxyphenyl)-NV,1,2-trimethyl-5-{6-[(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenoxyacetyl)-2,3-
dihydro-1H-isoindol-5-yl}-1 H-pyrrole-3-carboxamide

High-resolution mass (ESI+):
Empirical formula: C4sHa7N5Og
[M+H]" calculated: 754.3606

[M+H]" measured: 754.3574

Example 160: 5-{2-[2-(Benzyloxy)acetyl]-6-|(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-y1}-N-(4-
hydroxyphenyl)-N,1,2-trimethyl-1 H-pyrrole-3-carboxamide

High-resolution mass (ESI+):
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Empirical formula: CypHspN4Os
[M+H]" calculated: 683.3235
[IM+H]|" measured: 683.3238
Example 161: Phenyl 6-{4-(dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-yl}-7-

(1,2,3,4-tetrahydroisoquinoline-2-carbonyl)-1,2,3,4-tetrahydroisoquinoline-2-

carboxylate

The product from Preparation 6dc (81 mg, 0.15 mmol, 1 eq)in dichloromethane (5
mL) was cooled to 0°C. To this was added N,N-diisopropylethylamine (52 pl, 0.3
mmol) followed by phenyl chloroformate (21 pL, 0.16 mmol) and the mixture was allowed
to stir for 15 min. The reaction was diluted with dichloromethane and washed sequentially
with 1M aqueous NaOH, and brine. The organic extracts were dried over magnesium
sulphate, filtered and concentrated in vacuo. Purification by flash column chromatography
(CombiFlash R, 12 g RediSep™ silica cartridge; gradient of dichloromethane to 5 %

methanol in dichloromethane) afforded the desired product.
LC/MS (Cy1HysN4Oy) 661 [M+H]'; RT 1.57 (Method B)

High-resolution mass (EST+):
Empirical formula: Cg;HigN4Oy4
[M+H]" calculated: 661.3748

[M-+H]" measured: 661.3769

Example 162: N,N-Dibutyl-1,2-dimethyl-5-[2-(2-phenylacetyl)-7-(1,2,3,4-
tetrahydroisoquinoline-2-carbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-1H-pyrrole-3-

carboxamide
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The procedure is as in Example 161, replacing phenyl chloroformate with phenylacetyl

chloride.

LC/MS (CpHsN403) 659 [M+H]; RT 1.52 (Method B)
High-resolution mass (ESI+):

Empirical formula: C42HsoNsO3

[M+H]" calculated: 659.3956

[M+H]" measured: 659.3969

Example 163: Phenyl 6-[4-(dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-7-
[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 161, replacing the product from Preparation 6dc with

product from Preparation 6db.

LC/MS (CpHsoN4O4) 675 [M+H]"; RT 1.52 (Method B)
High-resolution mass (ESI+):

Empirical formula: CgpHspN4Oy4

[M+H]" calculated: 675.3905

[M+H]" measured: 675.3900

Example 164: N,N-Dibutyl-1,2-dimethyl-5-{7-[(3R)-3-methy}-1,2,3.4-
tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-
6-y1}-1H-pyrrole-3-carboxamide

The procedure is as in Example 161, replacing the product from Preparation 6dc with
product from Preparation 6db, and replacing phenyl chloroformate with phenylacetyl

chloride,




10

15

20

WO 2015/011164 PCT/EP2014/065764

-173 -

LC/MS (Cy3Hs:Ns03) 673 [M+H]': RT 1.51 (Method B)

High-resolution mass (ESI+):
Empirical formula: C4HsaNsOs
[M+H]" calculated: 673.4112

[M+H]" measured: 673.4087

Example 165: N,N-Dibutyl-1,2-dimethyl-5-{7-[(35)-3-(morpholin-4-ylmethyl)-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yI}-1 H-pyrrole-3-carboxamide

To a solution of the product of Preparation 6da (112 mg, 0.13 mmol) in dichloromethane
(5 mL)was added N,N-diisopropylethylamine (112 pL, 0.64 mmol) followed by
phenylacetyl chloride (17 ul., 0.14 mmol) and the mixture was allowed to stir for 15 min.
The reaction was diluted with dichloromethane and washed sequentially with 1M aqueous
sodium hydroxide, and brine. The organic extracts were dried over magnesium sulphate,
filtered and concentrated. Purification by flash column chromatography (CombiFlash Ry,
12 g RediSep™ silica cartridge) eluting with a gradient of dichloromethane to 5 %

methano] in dichloromethane afforded the desired product.
LC/MS (Cy7HsoNsO4) 758 [M+H]'; RT 1.40 (Method B)
High-resolution mass (ESI+):

Empirical formula: CyqIsoN5O04

[M+H]" calculated: 758.4640

[M+H]" measured: 758.4648
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Example 166: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenoxyacetyl)-2,3-
dihydro-1H-isoindol-5-yl}indolizine-1-carboxamide

High-resolution mass (ESI+):
Empirical formula: C47H,45N504
[M+H]" calculated: 776.3450

[M+H]" measured: 776.3430

Example 167: N-(4-Hydroxyphenyl)-N-methyl-3-{6-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl|-2-(2-phenoxyacetyl)-2,3-dihydro-1 H-isoind ol-5-

yl}indolizine-1-carboxamide
High-resolution mass (EST+):
Empirical formula; Cs3H3N405
[M+H]" calculated: 691.2922

[M+H]" measured: 691.2913

Example 168: 4-Methylphenyl 5-{1-](4-hydroxyphenyl)(methyl)carbamoyi}-
5,6,7,8-tetrahydroindolizin-3-y1}-6-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-2,3-dihydro-1H-isoindole-2-carboxylate

High-resolution mass (ESI+):
Empirical formula: Cy3HiaN4Os
[M+H]" calculated: 695.3235

[M+H]" measured: 695.3230
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Example 169: N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methy}-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-{2-[3-(4-methylpiperazin-1-yl)phenyl]acetyl}-
1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

Step A: methyl 2-[3-(4-methylpiperazin-1-yl)phenyljacetate

To a boiling tube was added methyl 2-(3-bromophenyl)acetate (250 mg, 1.09 mmol), 1-
methylpiperazine (0.18 mL, 1.64 mmol), di-tert-butyl(2-phenylphenyl)phosphane, (32.57
mg, 0.11 mmol) and potassium phosphate tribasic (463.32 mg, 2.18 mmol) which were
then suspended in toluene (5 mL)and degassed by sparging with nitrogen for 5 min.
Tris(Dibenzylideneacetone)Dipalladium(0) (49.97 mg, 0.05 mmol) was then added to the
reaction and stitred at 90 °C under nitrogen for ca 16 h. The reaction was filtered and
solids washed with dichloromethane and concentrated in vacuo, and then loaded onto a
pre-packed 10 g silica column in dichloromethane and purified by column chromatography

in a gradient of dichloromethane to 5% methanol in dichloromethane.
LC/MS (CmHz()Np_Oz) 249 [M+H]+; RT 1.56 (Method B)

Step B: sodium 2-{3-(4-methylpiperazin-1-yl)phenyllacetate

To a solution of the product from Step A (39.3 mg, 0.16 mmol) in methanol (5 mL) was
added sodium hydroxide (2M, 0.16 mL, 0.32 mmol) and the reaction stirred at ambient
temperature for ca 16 h. The reaction was concentrated in vacuo and triturated with diethyl

ether to afford the desired product.
LC/MS (C13HgN,05) 235 [M+H]T; RT 0.69 (Method B)

Step C : N-[4-(benzyloxy)phenyl]-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetralyydroisoquinoline-2-carbonyl]-2-{2-[3-(4-methylpiperazin-1-yl)phenyllacetyl}-

1,2,3,4-tetraliydroisoquinolin-6-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide

To a solution of the product from Preparation 6ab (50 mg, 0.06 mmol) in dichloromethane
(3 mL) was added HBTU (24.35 mg, 0.06 mmol) and ftriethylamine (26.79 pL, 0.19
mmo}) followed by the product from Step B (24.68 mg, 0.1 mmol) and the reaction stirred
at ambient temperature for ca 16 h. The reaction was diluted with dichloromethane and
washed with water and brine, The organic extract was dried over magnesium sulphate,

filtered and concentrated in vacuo, and loaded onto a pre-packed 5 g silica column in
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dichloromethane and purified by column chromatography in a gradient of dichloromethane

in 5% methanol in dichloromethane.
LC/MS (CssHeoNgOy) 881 [M+H]"; RT 2.52 (Method B)

Step D : N-(4-Hydroxyphenyl}-N-methyl-3-{7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-{2-[3-(4-methylpiperazin-1-yl)phenyllacetyl}-
1,2,3,4-tetraliydroisoquinolin-6-yl}-5,6,7,8-tetraliydroindolizine-1-carboxamide

To a solution the product from Step C (45 mg, 0.05 mmol) in ethanol (10 mL) was added
10% Pd/C (catalytic), and stirred under a hydrogen atmosphere at ambient temperature for
ca 16 h. The reaction was filtered through a celite cartridge, which was washed with
methanol and the filtrate was concentrated in vacuo, and loaded onto a pre-packed 5 g
silica column in dichloromethane and purified by column chromatography in a gradient of

dichloromethane to 5% methano! in dichloromethane.
LC/MS (Cq9HssNgOy) 791 [MHH]"; RT 2.21 (Method B)
High-resolution mass (ESI+):

Empirical formula: CyoHs4NgO4

[M+2H]** calculated: 396.2176

[M+2H]*" measured: 396.2176

Example 170: 5-{4-[(4-Hydroxyphenyl)(methyl)earbamoylj-1,5-dimethyl-1/-
pyrrol-2-yl}-IN-methyl-6-[(3R)-3-methyl-1,2,3 4-tetrahydroisoquinoline-2-carbonylj-
2,3-dihydro-1H-isoindole-2-carboxamide

High-resolution mass (ESI+):

Empirical formula: C3sHz7NsO4

[M+H]" calculated: 592.2926

[M+H]" measured: 592.2925
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Example 171: N-(4-Hydroxyphenyl)-N-methyl-3-{6-](3R)-3-methy}-1,2,3,4-
tetrahydroisoquinoline-2-carbonylj-2-[2-(phenylsulfanyl)acetylj-2,3-dihydro-11-

1o

15

20

isoindol-5-yl}-5,6,7,8-tetrahydroindolizine-1-carboxamide
High-resolution mass (ESI+):

Empirical formula: C3HgpoNgO4S

[M+H]" calculated: 711.3007

[M-+H]|" measured: 711.3001

Example 172: 5-{2-|2-(2H-1,3-Benzodioxol-5-yl)acetyl}-6-[ (3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-y1}-N-(4-
hydroxyphenyl)-V,1,2-trimethyl-1H-pyrrole-3-carboxamide

High-resolution mass (ESI+):

Empirical tormula: CyHagN4Oyg

[M+H]" calculated: 697.3028

[M+H]" measured: 697.2994

Example 173: 5-(2-[(28)-2-Amino-2-phenylacetyl]-6-{[ (3K)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-2,3-dihydro-1H-isoindol-5-yl)-N-(4-
hydroxyphenyh-NV,1,2-trimethyl-1H-pyrrole-3-carboxamide

High-resolution mass (ESI+):
Empirical formula: Cyq1HyiNsOy
IM+H]" calculated: 668.3239

[M+H]" measured: 668.3238
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Example 174:5-(2-[(2R)-2-Amino-2-phenylacetyl]-6-{|(3R)-3-methyl-3,4-
dihydreisoquinolin-2(1H)-yl]carbonyl}-2,3-dihydro-1H-isoindol-5-yl)-N-(4-
hydroxyphenyl}-V,1,2-trimethyl-1H-pyrrole-3-carboxamide

High-resolution mass (ESI+):
Empirical formula; CyqHyN5Oy
[M+H]" calculated: 668.3239

[M+H]" measured: 668.3247

Iixample 175: N-(4-Hydroxyphenyl)-5-(2-[(2R)-2-hydroxy-2-phenylacetylj-6-{| (3R)-3-
methyl-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-2,3-dihydro-1H-isoindol-5-yl)-
N,1,2-trimethyl-1 H-pyrrole-3-carboxamide

High-resolution mass (ESI+):
Empirical formula: C4HyoN4Os
[M+H]" calculated: 669.3079

[M+H]" measured: 669.3063

Example 176:5-{2-|2-(1-Piperidylyacetyl]-6-[(3R)-3-methyl-1,2,3,4-tetrahydro
isoquinoline-2-carbonyl]-2,3-dihydro-1H-isoindol-5-y1}-N-(4-hy droxyphenyl)-V,1,2-
trimethyl-1 H-pyrrole-3-carboxamide

High-resolution mass (ESI+):
Empirical formula; C4oHasN504
[M+H]" calculated: 660.3552

[M+H]" measured: 660.3512




10

15

20

WO 2015/011164 PCT/EP2014/065764

- 179 -

Example 177:5-{2-[2-(1,3-Benzodioxol-5-yl)acetyl]-6-[(3R)-3-methyl-3,4-dihydro-1H-
isoquinoline-2-carbonyl]iseindolin-5-yI]-V,1,2-trimethyl-NV-(1-methylpyrrolo[2,3-
b]pyridin-5-yl)pyrrole-3-carboxamide

Example 178:5-[2-[2-(1,3-Benzodioxol-5-yl)acetyl}-6-[(3R)-3-methyl-3,4-dihydro-1/1-
isoquinoline-2-carbonyl}isoindolin-5-y1]-N-(4-hydroxyphenyl)-1,2-dimethyl-N-(1 -
methyl-1H-pyrazol-4-yl)pyrrole-3-carboxamide

Example 179: N-(4-Hydroxyphenyl)-N,1,2-trimethyl-5-|6-| (3R)-3-methyl-3,4-dihydre
1H-isoquinoline-2-carbonyl}-2-[(2R)-2-phenylpropanoyl}isoindolin-5-yl|pyrrole-3-

carboxamide

Example 180: N-(4-Hydroxyphenyh-N,1,2-trimethyl-5-{6-[(3R)-3-methyl-3,4-dihydro
1H-isoquinoline-2-carbonyl]-2-]2-(3-thienyi)acetyl}isoindolin-5-yijpyrrole-3-

carboxamide

Example 181:N-(4-Hydroxyphenyl)-V,1,2-trimethyl-5-[6-[(3R)-3-methyl-3,4-dihydro
1H-isoquinoline-2-carbonyl]-2-[(2S)-2-phenylpropanoyl]iscindolin-5-yl}pyrrole-3-

carboxamide

Example 182:5-[2-]3-(4-Chlorophenoxy)propanoyl]-6-[(3R)-3-methyl-3,4-dihydro-1H-
isoquinoline-2-carbonyl]isoindolin-5-yl]-N-(4-hydroxyphenyl)-V,1,2-trimethyl-

pyrrole-3-carboxamide

Ixample 183: N-(4-Hydroxyphenyl)-V,1,2-trimethyl-5-[6-[(3R)-3-methyl-3,4-dihydro-
1H-isoquinoline-2-carbonyl]-2-(2-pyrrol-1-ylacetyDisoindolin-5-ylj pyrrole-3-

carboxamide

Example 184: Phenyl 6-{4-{(4-hydroxyphenyl)(methyl)carbamoyl}-1,5-dimethyl-1H-
pyrrol-2-y1}-7-{| (35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-2 (1 H)-
¥l]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 185: Phenyl 6-{4-[ethy)(4-hydroxyphenyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yI}-7-[(3.5)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

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

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with product from Preparation 6f, and replacing phenylacetyl chloride in Step A with

phenyl chloroformate.

LC/MS (CyHeoN50;) 768 [M+H]"; RT 1.21 (Method B)
High-resolution mass (ESI+):

Empirical formula: CysH49N5O¢

[M+H]" calculated: 768.3756

[M+H]" measured: 768.3741

Example 186: Phenyl 6-{4-[(4-hydroxyphenyl)(propyl)carbamoyl]-1,5-dimethyl-1 H-
pyrrol-2-yl}-7-[(35)-3-(merpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

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

The procedure is as in Example 777, replacing the product from Preparation 6be in Step A
with the product from Preparation 6g, and replacing phenylacetyl chloride in Step A with

phenyl chloroformate.

LC/MS (Cy7HsiNsOg) 782 [M+H]'; RT 1.24 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cys7Hs;N5O4

[M+H]" calculated: 782.3912

[M+H]" measured: 782.3927
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Example 187: Phenyl 6-{4-[butyl(4-hydroxyphenyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-y1}-7-1(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 777, replacing the product from Preparation 6be in Step A
with the product from Preparation 6h, and replacing phenylacetyl chloride in Step A with

pheny! chloroformate.

LC/MS (CasHs3Ns50g) 796 [M+HT"; RT 1.29 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4gHs3NsOq

[M+2HJ** caleulated: 398.7071

[M%ZH}2+ measured: 398.7075

Example 188: Phenyl 6-{4-[(4-hydroxyphenyl)(phenyljearbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl}-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-dithydroisoquinolin-2(1 H)-
yllcarbonyi}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 189: Phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-
7-{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl|carbonyl}-3,4-
dihydroisoguinoline-2(1H)-carboxylate

Example 190: Phenyl 6-{4-[ethyl{(phenyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl}-7-
{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisequinoline-2(11)-carboxylate
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Example 191:Phenyl 6-{1,5-dimethyl-4-[phenyl(propyl)carbamoyl]-1 H-pyrrol-2-yl}-
7-{1{35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3 ,4-
dihydroisoquinoline-2(1H)-carboxylate

Iixample 192: Phenyl 6-{4-|butyl(phenyljcarbamoyl}-1,5-dimethyl-1H-pyrrol-2-y}}-7-
{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1 H)-carboxylate

Example 193: Phenyl 6-[4-(diphenylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl}-7-
{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisogquinolin-2(1 H)-yljcarbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 194: Phenyl 6-{4-[butyl(methyl)carbamoyl|-1,5-dimethyl-1H-pyrrol-2-y1}-7-
{1(35)-3-(morpholin-4-yImethyl)-3,4-dihydreisoquinolin-2(1 )-yljcarbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 195:Phenyl 6-{4-{butyl(ethyDearbamoyl}-1,5-dimethyl-1H-pyrrol-2-yi}-7-
{I(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 #)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1 H)-carboxylate

Example 196: Phenyl 6-{4-[butyl(propyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl}-7-
{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyi}-3,4-
dihydroeisoquinoline-2(1 H)-carboxylate
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Example 197: Phenyl 6-[4-(dibutylcarbamoyl)-1,S-dimethyl-1H-pyrrol-2-y1]-7-[(35)-3-

(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonylj-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 165, replacing phenylacetyl chloride with phenyl

chloroformate.

LC/MS (Cy4sH57N505) 760 [M+H]"; RT 1.40 (Method B)
High-resolution mass (ESI+):

Empirical formula: CycHs7NsOs

[M+HT" calculated: 760.4432

[M+H]" measured: 760.4449

Example 198: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl|-1,5-dimethyl-1/1-
pyrrol-2-y1}-7-{|(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]earbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 199: Phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-
7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 200: Phenyl 6-{4-[(4-hydroxyphenyl}(phenyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 201: Phenyl 6-[4-(diphenylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-7-
{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]earbonyl}-3,4-dihydroisoquinoline-
2(1H)-carboxylate
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Example 202: Phenyl 6-{4-[butyl(methyl)carbamoyl}-1,5-dimethyl-1 H-pyrrol-2-yl}-7-
{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-
2(1H)-carboxylate

Example 203: Phenyl 6-[4-(dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-y1]-7-{[ (3R)-
3-methyl-3,4-dihydreisoquinelin-2(1LH)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-

carboxylate

Example 204: Phenyl 7-(3,4-dihydroisoquinolin-2(1 H)-ylcarbonyl)-6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 205;: Phenyl 7-(3,4-dihydroisoquinolin-2(1 H)-ylcarbonyl)-6-{1,5-dimethyl-4-
[methyl{phenyl)carbamoyl]-1/-pyrrol-2-yl}-3,4-dihydroisoquinoline-2(1L.H)-

carboxylate

Example 206: Phenyl 7-(3,4-dihydroisoquinolin-2(1H)-ylearbonyl)-6-{4-{(4-
hydroxyphenyl}(phenyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl}-3,4-
dihydroisoquinoline-2(1/)-carboxylate

Example 207: Phenyl 7-(3,4-dihydroisogquinolin-2(1H)-ylcarbonyl)-6-[4-
(diphenylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl}-3,4-dihydroisoquinoline-2 (1 H)-

carboxylate
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Example 208: Phenyl 6-{4-|butyl(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-yl}-7-
(3,4-dihydroisoquinolin-2(1 H)-ylearbonyl)-3,4-dihydroisoquineline-2(1H)-

carboxylate

Example 209; Phenyl 6-[4-(dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-yl]-7-(3,4-
dihydroisoquinolin-2(1H)-ylcarbonyl)-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 210: Phenyl 7-{[(3.5)-3-(aminomethyl)-3,4-dihydroisoquinolin-2(1H)-
yl|carbonyl}-6-{4-|(4-hydroxyphenyl}(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-
yl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 211: Phenyl 7-[(35)-3-[(dimethylamino)methylj-1,2,3,4-
tetrahydroisoqguinoline-2-carbonyl]-6-{4-[(4-hydroxyphenyl)}(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-1,2,3 4-tetrahydroisoquinoline-2-carboxylate

Step A: Phenyl 6-(4-{{4-(benzyloxy)phenyl](methyl}carbamoyl}-1,5-dimethyl-1H-pyrrol-
2-yl)-7-{(38)-3-[(dimethylamino)methyl]-1,2,3,4-tetralydroisoquinoline-2-carbonyl}-

1,2,3,4-tetraliydroisoquinoline-2-carboxylate
The procedure is as in Step A of Example 777, replacing phenylacetyl chloride with phenyl
chloroformate.

LC/MS (CsoHsNsOs) 802 [M+H]"; RT 1.34 (Method B)

Step B: Phenyl 7-[(38)-3-[(dimethylamino)methyl]-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-6-{4-[(4-hydroxyphenyl)(metiyl) carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl}-
1,2,3,4-tetraliydroisoquinoline-2-carboxylute

The procedure is as in Step B of Example 777, but purification was via preparative HPLC
(H,O-TFA/acetonitrile; gradient elution).

LC/MS (Cy3HasNsOs) 712 [M+H]"; RT 1.13 (Method B)
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High-resolution mass (ESI+):
Empirical formula: C43HysN5Os
IM+H]" calculated: 712.3493

[M+H]" measured: 712.3496

Example 212:Phenyl 6-{4-[(4-hydroxyphenyl){methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yI}-7-{[(35)-3-(pyrrolidin-1-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]earbonyl}-3,4-dihydroisoguinoline-2(1H)-carboxylate

Example 213: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-y1}-7-{[(3.5)-3-(piperidin-1-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 214:Phenyl 6-{4-[(4-hydrexyphenyl}(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl}-7-[(35)-3-[(4-methylpiperazin-1-yl)methyl]-1,2,3,4-

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

Step A: Phenyl 6-(4-{{4-(benzyloxy)phenyl](methyDcarbamoyl}-1,5-dimethyl-1 H-pyrrol-
2-yl}-7-{(35)-3-{(4-methylpiperazin-1-ylmethyl]-1,2,3,4-tetraliydroisoquinoline-2-

carbonyl]-1,2,3, 4-tetralydroisoquinoline-2-carboxylate

The procedure is as in Step A of Example 777, replacing the compound from Preparation
6be with the compound from Preparation 6bf, and replacing phenylacetyl chloride with

phenyl chloroformate.

LC/MS (Cs3HsgNgOs) 857 [M+H]"; RT 1.34 (Method B)
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Step B: Phenyl 6-{4-f(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-
Y3-7-[(38)-3-[(4-methylpiperazin-1-yl)methyl]-1,2,3,4-tetraliydroisoquinoline-2-

carbonyl]-1,2,3,4-tetraliydroisoquinoline-2-carboxylate

The procedure is as in Step B of Example 777, but purification was via preparative HPLC
(H2O-TTF A/acetonitrile; gradient elution).

LC/MS (CasHsoNgOs) 767 [M+H]™; RT 1.14 (Method B)
High-resolution mass (ESI+):
Empirical formula: C4HsoNgOs
[M+2H]*" calculated: 384.1994

[M+2H]*" measured: 384.1995

Example 215: Phenyl 7-{[(35)-3-[2-(dimethylamino)ethyl]-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-6-{4-|(4-hydroxyphenyl)(methyl)carbamoyl}-1,5-dimethyl-1H-
pyrrol-2-yl}-3,4-dihydroisoquinoline-2(1)-carboxylate

Example 216: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl}-7-[(35)-3-|2-(morpholin-4-yl)ethyl}-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tefrahydroisoquinoline-2-carboxylate

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with product from Preparation 6bc, and replacing phenyiacetyl chloride in Step A with

phenyl chloroformate.

LC/MS (CysHaoN50) 768 [M+H]'; RT 1.14 (Method B)
High-resolution mass (ESI+):

Empirical formula: CysH4oNsOg

[M+H]" calculated: 768.3756



10

15

WO 2015/011164 PCT/EP2014/065764

- 188 -

[M+H]" measured: 768.3756

Example 217:Phenyl 7-{[(35)-3-(aminomethyl)-3,4-dihydroisoquinolin-2(1H)-
yl]earbonyl}-6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl}-1 H-pyrrol-2-yl}-3,4-
dihydroisoquinoline-2(1 H)-carboxylate

Example 218: Phenyl 7-{[(35)-3-|(dimethylamino)methyl]-3,4-dihydroisoquinolin-
2(1H)-yljcarbonyl}-6-{1,5-dimethyl-4-[methyl(phenylycarbamoyl]-1H-pyrrol-2-yl}-
3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 219: Phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-
7-{1(35)-3-(pyrrolidin-1-ylmethyl)-3,4-dihydroisoquinelin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 220: ’henyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl]-1 H-pyrrol-2-yl}-
7-{1(35)-3-(piperidin-1-ylmethyl)-3,4-dihydroisoequinolin-2(1H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 221: Phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-
7-{[(35)-3-[(4-methylpiperazin-1-yl)methyl]-3,4-dihydroisoquinolin-2(1 H)-
yljearbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 222:Phenyl 7-{[(35)-3-[2-(dimethylamino)ethyl]-3,4-dihydreisoquinolin-
2(1H)-yl]carbonyl}-6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl}-1H-pyrrol-2-yl}-
3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 223: Phenyl 6-{1,5-dimethyl-4-]methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-
7-{[(35)-3-|2-(morpholin-4-yl)ethyl]-3,4-dihydroisoquinolin-2 (1 H)-yl carbonyl}-3,4-
dihydroeisoquinoline-2(1H)-carboxylate

Example 224: Phenyl 7-{[(35)-3-(aminomethyl)-3,4-dihydroisoquinelin-2(1H)-
yljecarbonyl}-6-[4-(dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-3,4-
dihydreisoquinoline-2(1H)-carboxylate

Example 225: Phenyl 6-[4-(dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-yl]-7-{[(35)-
3-[(dimethylamino)methyl}-3,4-dihydroisequinolin-2(1H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1 H)-carboxylate

Example 226: Phenyl 6-[4-(dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl}-7-{[(35)-
3-(pyrrolidin-1-ylmethyl)-3,4-dihydroisoquinolin-2(1:}-yl}carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 227: phenyl 6-[4-(dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-yl}-7-{[(35)-
3-(piperidin-1-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroeisoquinoline-2(1H)-carboxylate

Example 228: Phenyl 6-[4-(dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-7-{[(35)-
3-|(4-methylpiperazin-1-yl)methyl}-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate
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Example 229: Phenyl 6-[4-(dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-yi]-7-{[(3.5)-
3-|2-(dimethylamino)ethyl}-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 230: Phenyl 6-{4-(dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-yl}-7-{[ (35)-
3-[2-(morpholin-4-yl)ethyl|-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1 H)-carboxylate

Example 231: N-(4-Hydroxyphenyl)-N,1,2-trimethy}-5-[7-{[ (35)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-yl|-1 H-pyrrole-3-carboxamide

Example 232: N-Butyl-N-(4-hydroxyphenyl)-1,2-dimethyl-5-{7-[(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-1 H-pyrrole-3-carboxamide

The procedure is as in Example 777, replacing the product from Preparation 6be in Step A

with the product from Preparation 6h.

LC/MS (CaoHs5N505) 794 [M+H]'; RT 1.23 (Method B)
High-resolution mass (ESI+):

Empirical formula: CyoHssNsOs

[M+2H}*" calculated: 397.7174

[M+2H]2+ measured: 397.7178

Example 233: N-(4-Hydroxyphenyl)-1,2-dimethyl-5-[7-{[(35)-3-(inorpholin-4-
ylmethyl)-3,4-dihydroisoquinelin-2(1 H)-yljcarbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yI}-N-pheny}-1 H-pyrrole-3-carboxamide
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Example 234: N,1,2-Trimethyl-5-[7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroeisoquinolin-2(1H)-yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-N-phenyl-1H-pyrrole-3-carboxamide

Example 235: N-Butyl-1,2-dimethyl-5-[7-{[(35)-3-(morphelin-4-ylmethyl)-3,4-
dihydreisoquinolin-2(1 H)-yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-NV-phenyl-1H-pyrrole-3-carboxamide

Example 236: 1,2-Dimethyl-5-[7-{[(35)-3-(morpholin-4-yIlmethyl)-3,4-
dihydroisoquinolin-2(1 H)-yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl|-N,N-diphenyl-1fI-pyrrole-3-carboxamide

Example 237: N-Butyl-V,1,2-trimethyl-5-|7-{[(35)-3-(morpholin-4-ylmethy})-3,4-
dihydroisoquinelin-2(1 H)-yl|carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-1 H-pyrrole-3-carboxamide

Example 238: N,N-Dibutyl-1,2-dimethyl-5-[ 7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-
dihydroeisoquineltin-2(LH)-yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-yl}-1 H-pyrrole-3-carboxamide

Example 239: N-(4-Hydroxyphenyl)-V,1,2-trimethyl-5-| 7-{{(3R)-3-methy]-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-1H-pyrrole-3-carboxamide
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Example 240:N,1,2-Trimethyl-5-]7-{[(3R)-3-methyl-3,4-dihydreisoquinolin-2 (1 H}-
yllcarbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-N-phenyl-1H-

pyrrole-3-carboxamide

Example 241: N-(4-Hydroxyphenyl)-1,2-dimethyl-5-[7-{| (3R)-3-methyl-3,4-
dihydroeisoquinolin-2(1H)-yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-V-phenyl-1 H-pyrrole-3-carboxamide

Example 242:1,2-Dimethyl-5-| 7-{[(3R)-3-methy]-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-N,N-diphenyl-1H-

pyrrole-3-carboxamide

Example 243: N-Butyl-N,1,2-trimethyl-5-| 7-{| (3R)-3-methyl-3,4-dihydroisoquinolin-
2(1H)-yljcarbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-y1]-1 H-pyrrole-3-

carboxamide

Example 244: N,N-Dibutyl-1,2-dimethyl-5-| 7-{| (3R)-3-methyl-3,4-dihydroisoquinolin-
2(LH)-yljcarbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-1 H-pyrrole-3-

carboxamide

Example 245: 6-{4-[(4-Hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-
y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-/V-
phenyl-1,2,3,4-tetrahydroisoquinoline-2-carboxamide

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with

benzyl iscocyanate.

LC/MS (C45H43N605) 753 [M“FHT; RT 1.14 (Method B)
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High-resolution mass (IESI+):
Empirical formula: C;5H4gNgOs5
[M+H)]" calculated: 753.3740

[M+H]" measured: 753.3759

Example 246: 6-{4-[Butyl(4-hydroxyphenyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl}-
7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1LH)-yl]carbonyl}-/NV-
phenyl-3,4-dihydroisoquinoline-2(1H)-carboxamide

Example 247: 6-{4-|(4-Hydroxyphenyl){phenyl)carbamoylj-1,5-dimethyl-1 H-pyrrol-2-
yI}-7-{{(3.5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 #)-yl}carbonyl}-/N-
phenyl-3,4-dihydreisequineline-2(1H)-carboxamide

Example 248: 6-{1,5-Dimethyl-4-|methyl(phenyl)carbamoyl}-1H-pyrrol-2-yl}-7-{[ (3.5)-
3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-N-phenyl-3,4-

dihydroisoquinoline-2(1 H)-carboxamide

Example 249: 6-{4-|Butyl(phenyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-yl}-7-{[(3.5)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-N-phenyl-3,4-

dihydroeisoquinoline-2(1H)-carboxamide

Example 250: 6-|4-(Diphenylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-y1]-7-{{(35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-N-phenyl-3,4-

dihydroisoquinoline-2(1H)-carboxamide
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Example 251:6-{4-[Butyl(methyl)carbamoyl}-1,5-dimethyl-1 H-pyrrol-2-yl}-7-{] (35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1)-yl}carbonyl}-N-phenyl-3,4-

dihydroisoquinoline-2(1 H)-carboxamide

Example 252: 6-}4-(Dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-y1]-7-{[(35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-N-phenyl-3,4-
dihydreisoquinoline-2(1 H)-carboxamide

Example 253:6-{4-[(4-Hydroxyphenyl)(methyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-
yl}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-N-phenyl-1,2,3 ,4-

tetrahydroisoquinoline-2-carboxamide

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6bb, and replacing phenylacetyl chloride with

benzyl iscocyanate.

LC/MS (C4H4NsOy) 668 [M+H]"; RT 1.31 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4;H41N;504

[M+H]" calculated: 668.3231

[M+H]" measured: 668.3211

Example 254: 6-{1,5-Dimethyl-4-|methyl(phenyl)carbamoyl]-1H-pyrrol-2-y1}-7-{[(3R)-
3-methyl-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-N-phenyl-3,4-
dihydroisoquinoline-2(1H)-carboxamide
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Example 255: 6-{4-[(4-Hydroxyphenyl)(phenyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-
yl}-7-{|(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl}carbonyl}-N-phenyl-3,4-

dihydroisequinoline-2(1H)-carboxamide

Example 256: 6-]4-(Diphenylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-y1]-7-{| (3K)-3-
methyl-3,4-dihydroisoquinolin-2(1 H)-yl carbonyl}-/N-phenyl-3,4-dihydroisoquinoline-
2(1H)-carboxamide

Example 257: 6-{4-| Butyl(methylcarbamoyl]-1,5-dimethy}-1H-pyrrol-2-y1}-7-{[(3R)-
3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-N-phenyl-3,4-

dihydroisoquinoline-2(1H)-carboxamide

Example 258: 6-|4-(Dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-y}|-7-{| (3R)-3-
methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-N-phenyl-3,4-dihydroisoquinoline-
2(1H)-carboxamide

Example 259: N-(4-Hydroxyphenyl)-N,1,2-trimethy}-5-[7-{[(3R)-3-methy]-3,4-
dihydroeisoquinolin-2(1 H)-yl|carbonyl}-2-(2-phenylethyl)-1,2,3,4-
tetrahydroisoguinolin-6-yl]-1-pyrrole-3-carboxamide

Example 260: Benzyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-
pyrrol-2-yi}-7-{[(35)-3-(morpheolin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 261:N-(4-Hydroxyphenyl)-N,1,2-trimethyl-5-| 7-{[(35)-3-(morphelin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-2-(phenoxyacetyl)-1,2,3,4-

tetrahydroisoquinolin-6-yl]-1 H-pyrrole-3-carboxamide

Example 262: N-(4-Hydroxyphenyl)}-N,1,2-trimethyl-5-(7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl}carbonyl}-2-[2-0x0-2-(phenylamino)ethyl]-1,2,3,4-

tetrahydreisoquinolin-6-y1)-1 H-pyrrole-3-carboxamide

Example 263:5-(2-Benzoyl-7-{[(35)-3-(morphelin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H2)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl)-/V-(4-hydroxyphenyl)-N,1,2-
trimethyl-1H-pyrrole-3-carboxamide

Example 264: N-(4-Hydroxyphenyl)-V,1,2-trimethyl-5-(7-{[(35)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl] carbonyl}-2-[(2E)-3-phenylprop-2-enoyl)-
1,2,3,4-tetrahydroisoguinolin-6-y})-1 H-pyrrole-3-carboxamide

Example 265: N-(4-Ilydroxyphenyl)-V,1,2-trimethyl-5-[ 7-{[(35)-3-(moxpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-2-(3-phenylpropanoyl)-1,2,3,4-

tetrahydroisoquinolin-6-yl]-1 H-pyrrole-3-carboxamide

Example 266: 6-{4-|(4-Hydroxyphenyl)(methyl)earbamoyl]-1,5-dimethyl-1 H-pyrrol-2-
yI}-N-methyl-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoguinolin-2 (1.H)-
yl]carbonyl}-N-phenyl-3,4-dihydroisoquinoline-2(1H)-carboxamide
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Example 267: 6-{4-| Butyl(4-hydroxyphenyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-yl}-
N-methyl-7-{|(35)-3-(morpholin-4-ylmethyl}-3,4-dihydroisoquinolin-2(1 H)-
yl]carbonyl}-/N-phenyl-3,4-dihydroisoquinoline-2(1 H)-carboxamide

Example 268:6-{4-[(4-Hydroxyphenyl)(phenyl)carbamoyl}-1,5-dimethyl-1-pyrrol-2-
y1}-N-methyl-7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1.H)-
yl]carbonyl}-/N-phenyl-3,4-dihydroisoquinoline-2(1H)-carboxamide

Example 269: 6-{1,5-Dimethyl-4-[methyl(phenyl)carbamoylj-1H-pyrrol-2-yl}-N-
methyl-7-{|(3.5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-
N-phenyl-3,4-dihydroisoquinoline-2(1H)-carboxamide

Example 270: 6-{4-[Butyl{phenyl)carbamoyl}-1,5-dimethyl-1 H-pyrrol-2-yl}-N-methyl-
7-{1(35)-3-(morpholin-4-yhnethyl)-3,4-dihydroeisoquinolin-2(1H)-yl]carbonyl}-N-
phenyl-3,4-dihydroisoquinoline-2(1H)-carboxamide

Example 271:6-[4-(Diphenylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-N-methyl-7-
{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-N-
phenyl-3,4-dihydroisoquinoline-2(1 H)-carboxamide

Example 272: 6-{4-jButyl(methyl)carbamoyl]-1,5-dimethyl-1-pyrrol-2-yl}-N-methyl-
7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-/V-
phenyl-3,4-dihydroisoquinoline-2(1H)-carboxamide
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Example 273: 6-[4-(Dibutylcarbamoyl)-1,5-dimethyl-1/-pyrrol-2-ylj-N-methyl-7-
{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1.H)-yl)carbonyl}-/N-
phenyl-3,4-dihydroisoquinoline-2(1H)-carboxamide

Example 274:6-{4-[(4-HydroxyphenyD)(methyl)carbamoylj-1,5-dimethyl-1 H-pyrrol-2-
yl}-N-methyl-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl|carbonyl}-N-phenyl-
3,4-dihydroisoquinoline-2(1H)-carboxamide

Example 275: 6-{1,5-Dimethyl-4-[methyl(phenyl)carbamoyl]-1-pyrrol-2-yl}-N-
methyl-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-N-phenyl-3,4-

dihydroisoquinoline-2(1H)-carboxamide

Example 276: 6-{4-{(4-Hydroxyphenyl)(phenyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-
yl}-N-methyl-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-N-phenyl-
3,4-dihydroisoquinoline-2(1 H)-carboxamide

Example 277: 6-{4-(Diphenylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-yl}-N-methyl-7-
{I(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-N-phenyl-3,4-

dihydroisoquinoline-2(1 H)-carboxamide

Example 278: 6-{4-[Butyl(methyl)carbamoyl|-1,5-dimethyl-1 H-pyrrol-2-yl}-N-methyl-
7-{l(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]|carbonyl}-N-phenyl-3,4-

dihydroisoquinoline-2(1H)-carboxamide
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Example 279: 6-[4-(Dibutylcarbamoy!})-1,5-dimethyl-1H-pyrrol-2-yl]-N-methyl-7-
{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl carbonyl}-N-phenyl-3,4-

dibydroisoquinoline-2(1H)-carboxamide

Example 280: 5-[2-(Benzylsulfony})-7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl]-/N-(4-
hydroxyphenyl)-V,1,2-trimethyl-1H-pyrrole-3-carboxamide

Example 281: 5-|2-(Benzylsulfonyl)-7-{|(35)-3-(morpholin-4-ylmethy})-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl]-N,1,2-
trimethyl-N-phenyl-1H-pyrrole-3-carboxamide

Example 282:5-[2-(Benzylsulfonyl)-7-{[ (35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinelin-2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yj-N-(4-
hydroxyphenyl)-1,2-dimethyl-N-phenyl-1H-pyrrole-3-carboxamide

Example 283:5-[2-(Benzylsulfonyl)-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl]-/V,/N-
dibutyl-1,2-dimethyl-1H-pyrrole-3-carboxamide

Example 284:5-|2-(Benzylsulfony])-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-

yl]earbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl]-/N~(4-hydroxyphenyl)-V,1,2-

trimethyl-1H-pyrrole-3-carboxamide
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Example 285:5-]2-(Benzylsulfonyl)-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-
vl]earbonyl}-1,2,3 4-tetrahydroisequinolin-6-yl|-N,1,2-trimethyl-N-phenyl-1 H-

pyrrole-3-carboxamide

Example 286:5-|2-(Benzylsulfonyl)-7-{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-
ylJcarbenyl}-1,2,3,4-tetrahydroisoquinolin-6-yl]-N-(4-hydroxyphenyl)-1,2-dimethyl-
N-phenyl-1H-pyrrole-3-carboxamide

Example 287:5-[2-(Benzylsulfonyl)-7-{| (3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-
yljearbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl1]-NV,N-dibutyl-1,2-dimethyl-1 H-

pyrrole-3-carboxamide

Example 288: V-(4-Hydroxyphenyl)-N,1,2-trimethyl-5-|7-{| (3R)-3-methyl-3,4-
dihydroeisequinolin-2(1H)-yl]carbonyl}-2-(phenylsulfamoyl)-1,2,3,4-

tetrahydroisoquinolin-6-ylj-1H-pyrrole-3-carboxamide

Example 289:/V,1,2-Trimethyl-5-[7-{[(3R)-3-methyl-3,4-dihydreisoquinolin-2(1H)-
yljearbonyl}-2-(phenylsulfamoyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-N-phenyl-1 H-

pyrrole-3-carboxamide

Example 290: N-(4-Hydroxyphenyl)-1,2-dimethy}-5-| 7-{| (31)-3-methy]-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-2-(phenylsulfamoyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-NV-phenyl-1 H-pyrrole-3-carboxamide
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Example 291: N,N-Dibutyl-1,2-dimethy}-5-[ 7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-
2(1H)-yljcarbonyl}-2-(phenylsulfamoyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-1H-

pyrrole-3-carboxamide

Example 292: N-(4-Hydroxyphenyl)-/V,1,2-trimethyl-5-(2-|methyl(phenyl)sulfamoy}]-
7-{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl] carbonyl}-1,2,3,4-
tetrahydroisoguinolin-6-yl)-1H-pyrrole-3-carboxamide

Example 293: ¥,1,2-Trimethyl-5-(2-| methyl(phenyl)sulfamoyl]-7-{|(3.5)-3-(morpholin-
4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-

6-y)-N-phenyl-1H-pyrrole-3-carboxamide

Example 294: N-(4-Hydroxyphenyl)-1,2-dimethyl-5-(2-|methyl{phenyl)sulfamoyl]-7-
{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 Hj-yl]carbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-N-phenyl-1H-pyrrole-3-carboxamide

Example 295: N,N-Dibutyl-1,2-dimethyl-5-(2-| methyl(phenyl)sulfamoyl]-7-{[(35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-1,2,3,4-

tetrahydroisoquinolin-6-yl)-1H-pyrrole-3-carboxamide

Example 296: N-(4-Hydroxyphenyl)-N,1,2-trimethyl-5-(7-{|(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-2-[methyl(phenyl)sulfamoyl]-1,2,3,4-
tetrahydroisoquinolin-6-yl)-1H-pyrrole-3-carboxamide
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Example 297: NV,1,2-Trimethyl-5-(7-{](3R)-3-methyl-3,4-dihydroisoquinolin-2(1.H)-
yl]earbonyl}-2-|methyl(phenyl)sulfamoyl]-1,2,3,4-tetrahydroisoquinolin-6-y1)-/V-
phenyl-1H-pyrrole-3-carboxamide

Example 298: N-(4-Hydroxyphenyl)-1,2-dimethyl-5-(7-{[(3R)-3-methyl-3,4-
dihydroisoquinelin-2(1H)-yl]carbonyl}-2-|methyl(phenyDsulfamoyl]-1,2,3,4-
tetrahydroisoquinelin-6-y1)-N-phenyl-1 H-pyrrole-3-carboxamide

Example 299: N,N-Dibutyl-1,2-dimethyl-5-(7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-
2(1H)-yllcarbonyl}-2-[methyl(phenyl)sulfamoylj-1,2,3,4-tetrahydroisoquinolin-6-yl)-

1H-pyrrole-3-carboxamide

Example 300: N-(4-Hydroxyphenyl)-V,1,2-trimethyl-5-[7-{[(35)-3-(morpholin-4-
ylmethyD)-3,4-dihydroisoquinolin-2(1 H)-yl]earbonyl}-2-(phenylsulfonyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-1H-pyrrole-3-carboxamide

Example 301:V,1,2-Trimethyl-5-|7-{[(35)-3-(inorpholin-4-ylmethyl)-3,4-
dihydroeisoquinolin-2(1H)-yljcarbonyl}-2-(phenylsulfonyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-N-phenyl-1H-pyrrole-3-carboxamide

Example 302: N-(4-Hydroxyphenyl)-1,2-dimethyl-5-[7-{[(3.5)-3-(morpholin-4-
yimethyl)-3,4-dihydroisoquinolin-2(1H)-yl|carbonyl}-2-(phenylsulfonyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-N-phenyl-1 H-pyrrole-3-carboxamide
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Example 303: N,N-Dibutyl-1,2-dimethyl-5-[ 7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-2-(phenylsulfonyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-1H-pyrrole-3-carboxamide

Example 304: N-(4-Hydroxyphenyl)-V,1,2-trimethy}-5-[ 7-{[(3R)-3-methy]-3,4-
dihydroeisoquinolin-2(1H)-yl]carbonyl}-2-(phenylsulfonyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-1H-pyrrole-3-carboxamide

Example 305: N,1,2-Trimethyl-5-[7-{[(3R)-3-methyl-3,4-dihydreisoquinolin-2(1H)-
yl]Jcarbonyl}-2-(phenylsulfonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-N-phenyl-1H-

pyrrole-3-carboxamide

Example 306: N-(4-Hydroxyphenyl)-1,2-dimethyl-5-| 7-{{(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-2-(phenylsulfonyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-N-phenyl-1H-pyrrole-3-carboxamide

Example 307: N,N-Dibutyl-1,2-dimethy}-S-[7-{[(3R)-3-methyl-3,4-dihydroisequinolin-
2(1H)-yljcarbonyi}-2-(phenylsulfonyl)-1,2,3,4-tetrahydroisoquinelin-6-yl]-1-

pyrrole-3-carboxamide

Example 308: Phenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-y1}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-
2(1 H)-yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 309: Pheny! 6-{1-[methyl(phenyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-
yi}-7-{{(3%)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1 H)-yl}carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 310: Phenyl 6-{1-[(4-hydroxyphenyl)(phenyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yljcarbonyl}-3,4-dihydreisequinoline-2(1H)-carboxylate

Example 311: Phenyl 6-[1-(diphenylcarbamoyl)-5,6,7,8-tetrahydroindolizin-3-yl}-7-
{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 312: Phenyl 6-{1-[butyl(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-
y1}-7-{[(35)-3-(morphelin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 #)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 313: Phenyl 6-[1-(dibutylcarbameyl)-5,6,7,8-tetrahydroindolizin-3-yl]-7-
{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yI]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 314: Phenyl 6-{1-[(4-hydroxypheny)(methyl)carbamoyl]-5,6,7,8-
tetrahydroindolizin-3-yI}-7-{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 315: Phenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]indolizin-3-yl}-7-
{{(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 316: Phenyl 6-{1-[methyl(phenyl)carbamoyljindolizin-3-yI}-7-{{(35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 317; Phenyl 6-{1-](4-hydroxyphenyl)(phenyl)carbamoyl]indolizin-3-y1}-7-
{{(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-3,4-
dihydroeisoquinoline-2(1H)-carboxylate

Example 318: Phenyl 6-[1-(diphenylearbamoyl)indolizin-3-yl]-7-{[(35)-3-(morpholin-
4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl carbonyl}-3,4-dihydroisoquinoline-
2(1H)-carboxylate

Example 319: Phenyl 6-{1-[butyl(methylcarbamoyljindolizin-3-yl}-7-{[(35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(11)-yl]carbonyl}-3,4-
dihydroisoquineline-2(1 H)-carboxylate

Example 320: Phenyl 6-[1-(dibutylcarbamoyl)indolizin-3-yl}-7-{[(35)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-

carboxylate



10

15

WO 2015/011164 PCT/EP2014/065764

- 2006 -

Example 321:Phenyl 6-{1-|(4-hydroxyphenyl}(methyl)carbamoyl}indolizin-3-y1}-7-
{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-
2(1H)-carboxylate

Example 322:Phenyl 6-{3-[(4-hydroxyphenyl)(methyl)carbamoyl]|-1H-indol-1-yl}-7-
{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 323: Phenyl 6-{3-[mcthyl(phenyl)carbamoyl]-1H-indol-1-y1}-7-{[(35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 324: Phenyl 6-{3-{(4-hydroxyphenyl)(phenyl)carbamoyl]-1H-indol-1-yl}-7-
{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-ylcarbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 325: Phenyl 6-[3-(diphenylcarbamoyl)-1H-indol-1-y1}-7-{|(35)-3-(inorpholin-
4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-3,4-dihydroisoquinoline-
2(1H)-carboxylate

Example 326: Phenyl 6-{3-|butyl(methyl)carbamoyl]-1 H-indol-1-y1}-7-{[(35)-3-
(morpholin-4-yimethyl)-3,4-dihydroisoquinelin-2(1H)-yljcarbonyl}-3,4-
dihydreisoquinoline-2(1 H)-carboxylate
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Example 327: Phenyl 6-[3-(dibutylcarbamoyl)-17f-indol-1-y1}-7-{[(35)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-

carboxylate

Example 328: Phenyl 6-{3-[(4-hydroxyphenyl)(methyl)carbamoyl]-1 H-indol-1-y1}-7-
{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-
2(1H)-carboxylate

Example 329: Phenyl 6-{3-[(4-hydroxyphenyl)(methyl)carbamoyl}-1H-indazol-1-yl}-7-
{1(38)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-
dihydroisoquinoline-2(1 H)-carboxylate

Example 330: Phenyl 6-{3-[methyl(phenyl)carbamoyl]-1H-indazol-1-y1}-7-{[(35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 331:Phenyl 6-{3-[(4-hydroxyphenyl)(phenyl)carbamoyl]-1 H-indazol-1-yl}-7-
{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl|carbonyl}-3,4-
dihydroisogquinoline-2(1H)-carboxylate

Example 332: Phenyl 6-[3-(diphenylcarbamoyl)-1H-indazol-1-y1]-7-{[(35)-3~
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl}carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate
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Example 333: Phenyl 6-{3-[butyl(methyl)carbamoyl]-1 H-indazol-1-y1}-7-{{(35)-3-
(morpholin-4-yimethyl)-3,4-dihydreisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroeisoquinoline-2(1H)-carboxylate

Example 334: Phenyl 6-[3-(dibutylcarbamoyl)-1H-indazol-1-y1]-7-{[(35)-3-
(morpholin-4-ylmethyl)-3,4-dikydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 335: Phenyl 6-{3-](4-hydroxyphenyl)(methyl)carbamoyl]-1H-indazol-1-y1}-7-
{[(3R)-3-methyl-3,4-dihydroisequinolin-2(1H)-ylcarbonyl}-3,4-dihydroisoquinoline-
2(1H)-carboxylate

Example 336: Phenyl 6-{4-chloro—S-[(4~hydroxyphenyl)(methyl)carbamoyl]—S—methyl-
1H-pyrazol-1-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinelin-2(1 H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 337: Phenyl 6-{4-chloro-5-methyl-3-[methyl(phenyl)carbamoyl]-1H-pyrazol-
1-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-
3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 338: Phenyl 6-{4-chloro-3-[(4-hydroxyphenyl)(phenyl)carbamoyl]-5-methyl-
1H-pyrazol-1-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydreisoquinoline-2(1H)-carboxylate
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Example 339: Phenyl 6-[4-chloro-3-(diphenylcarbamoyl)-5-methyl-1H-pyrazol-1-yl]-
7-{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-3,4-
dihydroisoquinoline-2(1#)-carboxylate

Example 340: Pheny! 6-{3-|butyl(methyl)carbamoyl]-4-chloro-5-methyl-1H-pyrazol-1-
y1}-7-{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 341: Phenyl 6-[4-chloro-3-(dibutylcarbamoyl)-5-methyl-1H-pyrazol-1-yl]-7-
{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoelin-2(1H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 342: Phenyl 6-{4-chloro-3-|(4-hydroxyphenyl)(methyl)carbamoyl]-5-methyl-
LH-pyrazol-1-y1}-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-
dihydroeisoquinoline-2(1)-carboxylate

Example 343: Phenyl 6-{4-[(4-hydrexyphenyl){(methyl)carbamoyl]-2,3-dimethyl-1H-
pyrrol-1-yB-7-{}(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1 H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 344: Phenyl 6-{2,3-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-pyrrol-1-yl}-
7-{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-2(1H)-yl]carbonyl}-3,4-
dihydroeisoquinoline-2(1H)-carboxylate
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Example 345: Phenyl 6-{4-[(4-hydroxyphenyl)(phenyl)carbamoyl]-2,3-dimethyl-1H-
pyrrol-1-yi}-7-{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 346: Phenyl 6-[4-(diphenylcarbamoyl)-2,3-dimethyl-1 H-pyrrol-1-ylj-7-
{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1.H)-yl]carbonyl}-3,4-
dihydroeisequinoline-2(1H)-carboxylate

Example 347: Phenyl 6-{4-[butyl(methyl)carbamoyl]-2,3-dimethyl-1 H-pyrrol-1-yl}-7-
{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-3,4-
dihydroisoquinoline-2(1 H)-carboxylate

Example 348: Phenyl 6-[4-(dibutylearbamoyl)-2,3-dimethyl-1 H-pyrrol-1-yl}-7-{[ (35)-
3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 )-yljcarbonyl}-3,4-
dihydreisoquinoline-2(1H)-carboxylate

Example 349: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl}-2,3-dimethyl-1H-
pyrrol-1-yB}-7-{|(3R)-3-methyl-3,4-dihydreisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 350: Phenyl 6-{2-[(4-hydroxyphenyl)(methyl)carbamoyl}-5-methyl-1,3-
thiazol-4-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-
yljearbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 351; Phenyl 6-{5-methyl-2-[methyl(phenyl)carbamoyl]-1,3-thiazol-4-y}}-7-
{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 352: Phenyl 6-{2-](4-hydroxyphenyl){(phenyl)carbamoyl]-5-methy}-1,3-
thiazol-4-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 353: Pheny! 6-[2-(diphenylcarbamoyl)-S-methyl-1,3-thiazol-4-y1]-7-{[(3.5)-3-
(morpholin-d-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1)-carboxylate

Example 354: Phenyl 6-{2-[butyl(methyl)carbamoyl]-5-methyl-1,3-thiazol-4-y1}-7-
{{(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 355: Phenyl 6-[2-(dibutylcarbamoyl)-5-methyl-1,3-thiazol-4-y1]-7-{[(35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-3,4-
dihydreisoquinoline-2(1H)-carboxylate

Example 356:Phenyl 6-{2~[(4-hydroxyphenyl)(methyl)carbamoyl]-5-methyl-1,3-
thiazol-4-y1}-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate
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Example 357: Phenyl 5-{4-[(4-hydroxyphenyl}(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl}-6-{[(38)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-1,3-dihydro-2H-isoindole-2-carboxylate

Ixample 358: Phenyl 7-{4-|(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-
pyrrol-2-yl}-8-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yljearbonyl}-1,3,4,5-tetrahydro-2 H-2-benzazepine-2-carboxylate

Example 359: Phenyl 7-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl}-8-{](35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1 H)-
yl]earbonyl}-1,2.4,5-tetrahydro-3H-3-benzazepine-3-carboxylate

Example 360: N-(4-Hydroxyphenyl)-N,1,2-trimethyl-5-[ 7-{[(3.5)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-1-0x0-2-(2-phenylethyl)-1,2,3,4-
tetrahydroisoquinolin-6-ylj-1 H-pyrrole-3-carboxamide

Example 361:N-(4-Hydroxyphenyl)-N,1,2-trimethyl-5-[6-{|{35)-3-(morpholin-4-
yimethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1-0x0-2-(2-phenylethyl)-2,3-
dihydro-1H-isoindol-5-yl}-1H-pyrrole-3-carboxamide

Lxample 362: Phenyl 1,1-difluoro-6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl1}-5-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(LH)-ylearbonyl}-1,3-dihydro-2 H-isoindole-2-carboxylate
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Example 363: Phenyl 1,1,3,3-tetrafluoro-5-{4-|(4-hydroxyphenyl)(methyljcarbamoyl]-
1,5-dimethyl-1H-pyrrol-2-y1}-6-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2{1 H)-yljearbonyl}-1,3-dihydro-2 H-isoindole-2-carboxylate

Example 364:5-[3,3-Difluoro-6-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroeisoquinolin-2(1H)-yl|carbonyl}-1-0x0-2-(2-phenylethyl)-2,3-dihydro-1H-
isoindol-5-yl]-N-(4-hydroxyphenyl)-N,1,2-trimethyl-1H-pyrrole-3-carboxamide

Example 365: Phenyl 6-(4-{[2-(dimethylamino)ethyl](4-hydroxyphenylcarbamoyl}-
1,5-dimethyl-1 H-pyrrol-2-yl)-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 366: Phenyl 6-(4-{(4-hydroxyphenyl)[2-(morpholin-4-yl)ethyl]carbamoyl}-
1,5-dimethyl-1H-pyrrol-2-yl)-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2 (1H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 367;: N-[2-(Dimethylamino)ethyl]-N-(4-hydroxyphenyl)-1,2-dimethyl-5-[ 7-
{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-1H-pyrrole-3-carboxamide

Example 368: N-(4-Hydroxyphenyl)-1,2-dimethyl-5-[7-{[(3R)-3-methy}-3,4-
dihydroeisoquinolin-2(1H)-yljcarbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-N-{2-(morpholin-4-yl)ethyl]-1H-pyrrole-3-carboxamide
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Example 369: Phenyl 6-(4-{|2-(dimethylamino)ethyl}(phenyl)carbamoyl}-1,5-
dimethyl-1H-pyrrol-2-yl)-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 370: Pheny! 6-(1,5-dimethyl-4-{[2-(morpholin-4-
yhethylj(phenyl)carbamoyl}-1H-pyrrol-2-y1)-7-{[(3R)-3-methy}-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 371: N-[2-(Dimethylamino)ethyl]-1,2-dimethyl-5-[ 7-{[(3R)-3-methyl-3,4-
dihydroeisoquinolin-2(1 H)-yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl)-N-phenyl-1 H-pyrrole-3-carboxamide

Example 372:1,2-Dimethyl-5-[7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-
yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-ylI]-N-| 2-(morpholin-4-
yl)ethyl]-N-phenyl-1H-pyrrole-3-carboxamide

Example 373: Phenyl 6-(4-{butyl]2-(dimethylamino)ethyl]carbamoyl}-1,5-dimethyl-
1H-pyrrol-2-yl)-7-{[(3K)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinoeline-2(1H)-carboxylate

Example 374: Phenyl 6-(4- {butyl[2-(morpholin-4-yl)ethyl|carbamoyl}-1,5-dimethyl-
1H-pyrrol-2-y1)-7-{[(3R)-3-methyl-3,4-dihydroisoquinelin-2{1 H)-yl|carbonyl}-3,4-
dibydroisoquinoline-2(1H)-carboxylate
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Example 375: N-Butyl-N-|2-(dimethylamino)ethyl]-1,2-dimethyl-5-[7-{| (3R)-3-methy]-
3,4-dihydroisoquinolin-2(1H)-yl}carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-1H-pyrrole-3-carboxamide

Example 376: N-Butyl-1,2-dimethyl-5-[7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-y1}-N-|2-
(morpholin-4-yDethyl]-1H-pyrrole-3-carboxamide

Lxample 377: Phenyl 6-{1-[2-(dimethylamino)ethyl]-4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-5-methyl-1 H-pyrrol-2-y1}-7-{[(3R)-3-methy}-3,4-
dihydroeisoquinolin-2(1H)-yl|carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 378: Phenyl 6-{4-|(4-hydroxyphenyl)(methyl)carbamoyl]-5-methyl-1-]2-
(morpholin-4-yl)ethyl]-1H-pyrrol-2-yl}-7-{[(3R)-3-methy}-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 379:1-|2-(Dimethylamino)ethyl]-/V-(4-hydroxypheny])-/V,2-dimethyl-5-|7-
{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-ylj-1 H-pyrrole-3-carboxamide

Example 380: N-(4-Hydroxyphenyl)-N,2-dimethyl-5-}7-{{(3R)-3-methy]-3,4-
dihydroisoquinolin-2(1 H)-yl|carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-1-[2-(morpholin-4-yl)ethyl]-1 H-pyrrole-3-carboxamide
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Example 381:Phenyl 6-{1-[2-(dimethylamino)ethyl]-5-methyl-4-
[methyl(phenyl)carbamoyl]|-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl}-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 382:Phenyl 7-{|(3K)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-6-
{5-methyl-4-[methyl(phenyl)carbamoylj-1-[2-(morpholin-4-yl)ethyl]-1 H-pyrrol-2-yl}-
3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 383:1-[2-(Dimethylamino)ethyl]-N,2-dimethyl-5-[7-{| (3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl|carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-N-phenyl-1H-pyrrole-3-carboxamide

Example 384:N,2-Dimethyl-5-[7-{| (3R)-3-methyl-3,4-dihydroisoquinolin-2{1 H)-
yllearbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-1-|2-(morpholin-4-
yDethyl]-N-phenyl-1H-pyrrole-3-carboxamide

Example 385: Phenyl 6-{4-(dibutylcarbamoyl)-1-|2-(dimethylamino)ethyl]-5-methyl-
1H-pyrrol-2-yl}-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 386: Phenyl 6-{4-(dibutylcarbamoyl)-5-methyl-1-]2-(morpholin-4-yhHethyl}-
1H-pyrrol-2-yl}-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl}carbonyl}-3,4-
dihydroisoquinoline-2(1 H)-carboxylate
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Example 387: N,N-Dibutyl-1-[2-(dimethylamino)ethyl]-2-methyl-5-[ 7-{[(3R)-3-methyl-
3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-1H-pyrrele-3-carboxamide

Example 388: N,N-Dibutyl-2-methyl-5-[7-{{(3R)-3-methyl-3,4-dihydroisoquinolin-
2(1H)-yllcarbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-1-|2-
(morpholin-4-yl)ethyl]-1H-pyrrole-3-carboxamide

Example 389:2-(4-Methylpiperazin-1-yl)phenyl 6-{4-[(4-
hydroxyphenyD)(methyl)earbamoyl]-1,5-dimethyl-1 H-pyrrol-2-y1}-7-{{(3R)-3-methyl-
3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-3,4-dihydroisoquinoline-2(1 H)-

carboxylate

Example 390:2-{[2-(Dimethylamino)ethyl](methyhamino}phenyl 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1}-7-{|(3R)-3-methyl-
3,4-dihydroisoquinolin-2(11)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-

carboxylate

Example 391:2-{[2-(Dimethylamino)ethyljamino}phenyl 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-yl}-7-{|(3R)-3-methy]-
3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-

carboxylate

Example 392:2-[2-(Dimethylamino)ethoxy]phenyl 6-{4-[(4-hydroxyphenyl)
(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-y}}-7-{(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate
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The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A
with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step
B with 3-[2-(dimethylamino)ethoxy]phenol.

LC/MS (CysHyoNsOg) 754 [M-H|'; RT 2.27 (Method A)
High-resolution mass (ESI+):
Empirical formula: CysHgoN5Og
[M+2HP calculated: 378.6914

[M+2H]*" measured: 378.6926

Example 393:2-[2-(Dimethylamino)ethyl]pheny! 6-{4-[(4-
hydroxyphenyl){methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl}-7-{{(3R)-3-methyl-
3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-

carboxylate

Example 394:2-[(Dimethylamino)methyl]phenyl 6-{4-[(4-hydroxyphenyl)
(methylhcarbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquineline-2(1/7)-carboxylate

Example 395:2-[3-(Dimethylamino)prop-1-yn-1-yl]phenyl 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yI}-7-{[(3R)-3-methyl-
3,4-dihydroeisoquinolin-2(1H)-yl|carbonyl}-3,4-dihydroisoquinoline-2(1.H)-

carboxylate

Example 396: N-(4-Hydroxyphenyl)-V,1,2-trimethyl-5-(7-{[(3R)-3-methyl-3,4-
dihydreisoquinolin-2(1H)-yl]carbonyl}-2-{|2-(4-methylpiperazin-1-yl)phenyl]acetyl}-
1,2,3,4-tetrahydroisoquinolin-6-yl)-1 HH-pyrrole-3-carboxamide
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Example 397:5-(2-[(2-{]2-(Dimethylamine)ethylj(methy)amino}phenyl)acetyl]-7-
{1(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-y1)-N-(4-hydroxyphenyl)-N,1,2-trimethy}-1 H-pyrrole-3-

carboxamide

Example 398:5-(2-[(2-{|2-(Dimethylamino)ethyl]amino} phenylacetyl]-7-{[(3R)-3-
methyl-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yl)-N-(4-hydroxyphenyl)-N,1,2-trimethyl-1H-pyrrole-3-carboxamide

Example 399:5-]2-({2-]2-(Dimethylamino)ethoxy]phenyl}acetyl)-7-{[(3R)-3-methyl-
3,4-dihydroisoquinolin-2(i /H)-yljcarbonyl}-1,2,3,4-tetrahydroisoguinolin-6-y1}-N-(4-
hydroxyphenyl)-N,1,2-trimethyl-1H-pyrrole-3-carboxamide

Example 400: 5-[2-({2-]2-(Dimethylamino)ethyl]phenyl}acetyl)-7-{|(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl]-N-(4-
hydroxyphenyl)-V,1,2-trimethyl-1H-pyrrole-3-carboxamide

Example 401:5-]2-({2-[(Dimethylamino)methyl]phenyl}acetyl)-7-{[(3K)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisequinolin-6-y1]-N-(4-
hydroxyphenyl)-V,1,2-trimethyl-1 H-pyrrole-3-carboxamide

Example 402:5-[2-({2-|3-(Dimethylamino)prop-1-yn-1-yl|phenyl}acetyl)-7-{|(3R)-3-
methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yl]-N-(4-hydroxyphenyl)-N,1,2-trimethyl-1 H-pyrrole-3-carboxamide
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Example 403:2-(4-Methylpiperazin-1-yl)phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yB}-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yljcarbenyl}-3,4-dihydroisoquinoeline-2(1 H)-carboxylate

Example 404:2-{[2-(Dimethylamino)ethyl](methyl)amino}pheny! 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-{[(3R)-3-methy]-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 405:2-{{2-(Dimethylamino)ethyl]jamino}phenyl 6-{1,5-dimethyl-4-
|methyl(phenyl)carbamoyl]-1H-pyrrol-2-yI}-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 406:2-[2-(Dimethylamino)ethoxy|phenyl 6-{1,5-dimethyl-4-
|methyl(phenyl)carbameoyl]-1H-pyrrol-2-y1}-7-{[(3R)-3-methy!-3,4-
dihydroeisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 407:2-[2-(Dimethylamino)ethyl]phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-
dihydroeisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1/7)-carboxylate

Example 408:2-[(Dimethylamino)methyl]phenyl 6-{1,5-dimethyl-4-
[methyl{phenyl)carbamoyl]-1H-pyrrol-2-y1}-7-{}(3R)-3-methyl-3,4-
dihydroisequinoelin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 409:2-]3-(Dimethylamino)prop-1-yn-1-yl]phenyl 6-{1,5-dimethyl-4-
[methyl{phenylcarbamoyl}-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 410:V,1,2-Trimethyl-5-(7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1.H)-
yl]carbonyl}-2-{]2-(4-methylpiperazin-1-yl)phenyljacetyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-N-phenyl-1H-pyrrole-3-carboxamide

Example 411:5-(2-[(2-{|2-(Dimethylamino)ethyl](methyl)amino} phenyl)acetyl]-7-
{i(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yljearbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-y1)-V,1,2-trimethyl-/N-phenyl-1H-pyrrole-3-carboxamide

Example 412:5-(2-{(2-{[2-(Dimethylamino)ethyljamino} phenyl)acetyl]-7-{[(3R)-3-
methyl-3,4-dihydroisoquinolin-2(1)-ylJcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yI)-N,1,2~trimethyl-N-phenyl-1H-pyrrole-3-carboxamide

Example 413:5-]2-({2-]2-(Dimethylamino)ethoxy]phenyl}acetyl)-7-{[(3R)-3-methyl-
3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yI}-V,1,2-
trimethyl-N-phenyl-1H-pyrrole-3-carboxamide

Example 414:5-[2-({2-[2-(Dimethylamino)ethyl|phenyl}acetyl)-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1 H)-yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl]-V,1,2-
trimethyl-N-phenyl-1H-pyrrole-3-carboxamide
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Example 415:5-[2-({2-[(Dimethylamino)methyl]phenyljacetyl)-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl]-N,1,2-
trimethyl-N-phenyl-1H-pyrrole-3-carboxamide

Example 416:5-[2-({2-[3-(Dimethylamino)prop-1-yn-1-yl]phenyl}acetyl)-7-{|(3R)-3-
methyl-3,4-dihydroisoquinolin-2(1H)-yl|carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yl}-N,1,2-trimethyl-V-phenyl-1 H-pyrrole-3-carboxamide

Example 417:2-(4-Methylpiperazin-1-yl)phenyl 6-|4-(dibutylcarbamoyl)-1,5-
dimethyl-1H-pyrrol-2-yl}-7-{| (3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-
yl]carbonyl}-3,4-dihydreisoquinoline-2(1 H)-carboxylate

Example 418:2-{[2-(Dimethylamino)ethyl](methyl)amino}phenyl 6-[4-
(dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-y1}-7-{[ (3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-ylJcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 419:2-{[2-(Dimethylamino)ethyljamino}pheny! 6-[4-(dibutylcarbamoyl)-1,5-
dimethyl-1H-pyrrol-2-yl}-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-
ylcarbonyl}-3,4-dihydroisoquinoline-2(17)-carboxylate

Example 420:2-{2-(Dimethylamino)ethoxy]phenyl 6-[4-(dibutylcarbamoyl)-1,5-
dimethyl-1H-pyrrol-2-ylj-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 421:2-[2-(Dimethylamino)ethyl]phenyl 6-[4-(dibutylcarbamoyl)-1,5-
dimethyl-1H-pyrrol-2-yl]-7-{|(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-
yljearbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 422:2-[(Dimethylamino)methyl]phenyl 6-[4-(dibutylcarbamoyl)-1,5-
dimethyl-1 H-pyrrol-2-yl]-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 423:2-{3-(Dimethylamino)prop-1-yn-1-yl]phenyl 6-[4-(dibutylcarbamoyl)-
1,5-dimethyl-1H-pyrrol-2-yl|-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1LH}-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Lxample 424: N,N-Dibutyl-1,2-dimethyl-5-(7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-
2(1H)-ylJcarbonyl}-2-{{2-(4-methylpiperazin-1-yl)phenyljacetyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-1H-pyrrole-3-carboxamide

Example 425: N,N-Dibutyl-5-(2-[(2-{[2-(dimethylamino)ethyl](methyl)amino}
phenyl)acetyl]-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-1,2-dimethyl-1H-pyrrole-3-carboxamide

Example 426: N,N-Dibutyl-5-(2-[(2-{i2-(dimethylamino)ethyljamino}phenyl)acetyl]-7-
{[(3R)—3¥methyl—3,4-dihydr0isoquinolin-Z(lH)-yl]carbonyl}-l »2,3,4-
tetrahydroisoquinolin-6-yl)-1,2-dimethyl-1 H-pyrrole-3-carboxamide
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Example 427: N,N-Dibutyl-5-[2-({2-]2-(dimethylamino)ethoxy|phenyl}acetyl)-7-
{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-
tetrahydroisogquinolin-6-yl}-1,2-dimethyl-1 H-pyrrole-3-carboxamide

Example 428: N,N-Dibutyl-5-[2-({2-|2-(dimethylamino)ethyl]phenyl}acetyl)-7-{{(3R)-
3-methyl-3,4-dihydroisoquinolin-2(1/)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yl}-1,2-dimethyl-1 H-pyrrole-3-carboxamide

Example 429: N,N-Dibutyl-5-[2-({2-[(dimethylamino)methyl|phenyl}acetyl)-7-{|(3R)-
3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yl]-1,2-dimethyl-1H-pyrrole-3-carboxamide

Example 430: N,N-Dibutyl-5-[2-({2-[3-(dimethylamino)prop-1-yn-1-yljphenylacetyl)-
7-11(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl]-1,2-dimethyl-1 H-pyrrole-3-carboxamide

Example 431: 3-(4-Methylpiperazin-1-yljphenyl 6-{4-|(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-yl}-7-{{(3R)-3-methyl-
3,4-dihydroeisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-

carboxylate

Example 432: 3-{[2-(Dimethylamino)ethyl](imethyl)amino}pheny! 6-{4-[(4-
hydroxyphenyl)(methyDcarbamoyl}-1,5-dimethyl-1H-pyrrol-2-y}}-7-{| (3R)-3-methyl-
3,4-dihydroeisoquinelin-2{1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-

carboxylate
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Example 433: 3-{{2-(Dimethylamino)ethyl]amino}phenyl 6-{4-{(4-
hydroxyphenyl)(methyl)carbamoyl}-1,5-dimethyl-11-pyrrol-2-y1}-7-{[(3R)-3-methy]-
3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(11)-

carboxylate

Example 434: 3-{2-(Dimethylamino)ethoxy]phenyl 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1}-7-{(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-
carboxylate

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A
with product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step B
with 3-[2-(dimethylamino)ethoxyjphenol.

LC/MS (CysHioNsOg) 754 [M-HT; RT 2.24 (Method A)
High-resolution mass (ESIH):
Empirical formula: C45sHsoNsOg
[M+2H]** calculated: 378.6914

[M+2H]*" measured: 378.6918

Example 435: 3-[2-(Dimethylamino)ethyl]phenyl 6-{4-[(4-hydroxyphenyl)}(methyl)
carbamoyl]-1,5-dimethyl-1H-pyrrol-2-yl}-7-{| (3R)-3-methy!-3,4-dihydroisoquinolin-
2(11)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 436: 3-[(Dimethylamino)methyl]phenyl 6-{4-[(4-hydroxyphenyl)
(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-y}}-7-{| (3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 437:3-[3-(Dimethylamino)prop-1-yn-1-yljphenyl 6-{4-{(4-
hydroxyphenyl)(methyl)ycarbamoyl}-1,5-dimethyl-1H-pyrrol-2-y}}-7-{[(3R)-3-methyl-
3,4-dihydroisoquinolin-2(1H)-yl|carbonyl}-3,4-dihydroisoquinoline-2(1./)-

carboxylate

Example 438: N-(4-Hydroxyphenyl)-V,1,2-trimethyl-5-(7-{{(3R)-3-methyl-3,4-
dihydroisoquinelin-2(1H)-yl]carbonyl}-2-{[3-(4-methylpiperazin-1-yl)phenyl]acetyl}-
1,2,3,4-tetrahydroisoquinelin-6-yl)-1H-pyrrole-3-carboxamide

Example 439:5-(2-[(3-{|2-(Dimethylamino)ethyl](methyl)amino}phenyl)acetyl]-7-
{{(3R)-3-methyl-3,4-dihydroisequinolin-2(1 H)-yl]carbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-yh)-N-(4-hydroxyphenyl)-N,1,2-trimethyl-1 H-pyrrole-3-

carboxamide

Example 440:5-(2-[(3-{[2-(Dimethylamino)ethyl|amino}phenyl)acetyl]-7-{[(3R)-3-
methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yD-N-(4-hydroxyphenyl)-N,1,2-trimethyl-1 H-pyrrole-3-carboxamide

Example 441:5-]2-({3-]2-(Dimethylamino)ethoxy]phenyl}acetyl)-7-{[(3R)-3-methyl-
3,4-dihydreisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1j-/V-(4-
hydroxyphenyl)-V,1,2-trimethyl-1H-pyrrole-3-carboxamide

Example 442:5-|2-({3-[2-(Dimethylamino)ethyl|phenyl}acetyl)-7-{}(3R)-3-methyl-3,4-
dihydreisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl]-N-(4-
hydroxyphenyl)-V,1,2-trimethyl-1 H-pyrrole-3-carboxamide
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Example 443:5-[2-({3-[(Dimethylamino)methyl]phenyljacetyl)-7-{{(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1]-/N-(4-
hydroxyphenyl)-N,1,2-trimethyl-1 H-pyrrole-3-carboxamide

Example 444:5-[2-({3-]3-(Dimethylamino)prop-1-yn-1-yl|phenyl}acetyl)-7-{{(3R)-3-
methyl-3,4-dihydroisequinolin-2(1 H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yl]-NV-(4-hydroxyphenyl)-N,1,2-trimethyl-1H-pyrrole-3-carboxamide

Example 445:3-(4-Methylpiperazin-1-yl)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)
carbamoyl]-1H-pyrrol-2-yl}-7-{[(3R)-3-methyl-3,4-dihydroisoquinokin-2(1 H)-
yllcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 446:3-{[2-(Dimethylamino)ethyl](methyl)amino}phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl)earbamoyl]-1H-pyrrol-2-yB}-7-[ 3R)-3-methyl-1,2,3,4-

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

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 3-{]2-
(dimethylamino)ethyl|(methyl)amino} phenol.

LC/MS (CyHspNgO4) no ionisation; RT 2.44 (Method A)
High-resolution mass (ESI+):
Empirical formula: CaeHspNgOy
[M+2HJ*" calculated: 377.2098

[M+2HJ*" measured: 377.2100
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Example 447:3-{[2-(Dimethylamino)ethyl}amino}phenyl 6-{1,5-dimethyl-4-
|methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 448:3-[2-(Dimethylamino)ethoxy]phenyl 6-{1,5-dimethyl-4-
|[methyl(phenyl)carbamoyl]-1 H-pyrrol-2-yl}-7-[(3R)-3-methyl-1,2,3,4-

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

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 3-[2-
(dimethylamino)ethoxy]phenol.

LC/MS (C45HyoNs0O5) 740 [M+H]"; RT 1.20 (Method B)
High-resolution mass (ESI+):
Empirical formula: CysHgoNsOs
[M+2H]* calculated: 370.6940

[M+2H]*" measured: 370.6954

Example 449:3-[2-(Dimethylamino)ethyl]phenyl 6-{1,5-dimethyl-4-
|methyl(phenyl)carbamoyl]-1H-pyrrol-2-yB}-7-{[(3R)-3-methyl-3,4-
dihydroeisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroeisoquinoline-2(1H)-carboxylate

Example 450:3-[(Dimethylamino)methyl]phenyl 6-{1,5-dimethyl-4-
[methylphenyl)carbamoyl]-1H-pyrrol-2-yl}-7-{|(3R)-3-methyl-3,4-
dihydroisoquinelin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 451;3-[3-(Dimethylamino)prop-1-yn-1-yljphenyl 6-{1,5-dimethyl-4-
|methyl(phenyl)carbamoyl|-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3 4~
dihydreisoquinolin-2(1H)-yljecarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 452: N,1,2-Trimethyl-5-(7-{[(3R)-3-methyl-3,4-dihydroisoquinelin-2(1H)-
yl]carbonyl}-2-{[3-(4-methylpiperazin-1-yl)phenyl|acetyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-N-phenyl-1H-pyrrole-3-carboxamide

Example 453:5-(2-[(3-{[2-(Dimethylamino)ethylj(methyl)amino}phenyl}acetyl]-7-
{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-N,1,2-trimethyl-N-phenyl-1 H-pyrrole-3-carboxamide

Example 454:5-(2-|(3-{[2-(Dimethylamino)ethyl]amino}phenyl)acetyl]-7-{[(3R)-3-
methyl-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yD-N,1,2-trimethyl-N-phenyl-1 H-pyrrole-3-carboxamide

Example 455:5-]2-({3-|2-(Dimethylamino)ethoxylphenyl}acetyl)-7-{[(3R)-3-methyl-
3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl]-V,1,2-
trimethyl-N-phenyl-1H-pyrrole-3-carboxamide

Example 456:5-[2-({3-]2-(Dimethylamino)ethyl]phenyl}acetyl)-7-{| (3R)-3-methyl-3,4
dihydroisequinolin-2(1 H)-yl|carbonyl}-1,2,3,4-tetrahydreisoquinolin-6-ylj-¥,1,2-
trimethyl-N-phenyl-1H-pyrrole-3-carboxamide
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Example 457:5-[2-({3-[(Dimethylamino)methyl|phenyl}acetyl)-7-{|(3K)-3-methyl-3,4-
dihydroisoquinolin-2(1 H)-yl}carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yi}-V,1,2-
trimethyl-/V-phenyl-1H-pyrrole-3-carboxamide

Example 458:5-|2-({3-]3-(Dimethylamino)prop-1-yn-1-yl|phenyl}acetyl)-7-{[(3R)-3-
methyl-3,4-dihydroisoquinolin-2(1H)-ylcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yi]-V,1,2-trimethyl-N-phenyl-1 H-pyrrole-3-carboxamide

Example 459:3-(4-Methylpiperazin-1-yl)phenyl 6-[4-(dibutylcarbamoyl)-1,5-
dimethyl-1H-pyrrol-2-yl]-7-{[(3R)-3-methyl-3,4-dihydroeisoquinolin-2(1 H)-
yl)carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 460:3-{[2-(Dimethylamino)ethyl]{(methyl)amino}phenyl 6-]4-
(dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-7-{[ (3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 461:3-{[2-(Dimethylamino)ethyljamino}phenyl 6-[4-(dibutylcarbamoyl)-1,5-
dimethyl-1H-pyrrol-2-yl]-7-{|(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 462:3-]2-(Dimethylamino)ethoxy]phenyl 6-[4-(dibutylcarbamoyl)-1,5-
dimethyl-1H-pyrrol-2-yl]-7-{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-
yllcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 463:3-[2-(Dimethylamino)ethyl]pheny! 6-{4-(dibutylearbamoyl)-1,5-
dimethyl-1H-pyrrol-2-y1]-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-
ylJcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 464:3-[(Dimethylamino)methyl]phenyl 6-[4-(dibutylcarbamoyl)-1,5-
dimethyl-11-pyrrol-2-yl]-7-{{(3R)-3-methyl-3,4-dihydroisequinolin-2(1H)-
yllcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 465:3-[3-(Dimethylamino)prop-1-yn-1-yl|phenyl 6-[4-(dibutylcarbamoyl)-
1,5-dimethyl-1 H-pyrrol-2-yl]-7-{|(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 466: N,N-Dibutyl-1,2-dimethyl-5-(7-{[(3R)-3-methyl-3,4-dihydroeisoquinolin-
2(1H)-yl|carbonyl}-2-{[3-(4-methylpiperazin-1-yl)phenyl]acetyl}-1,2,3,4-

tetrahydroisoquinolin-6-yl)-1H-pyrrole-3-carboxamide

Example 467: N,N-Dibutyl-5-(2-[(3-{[2-(dimethylamino)ethyl](methyl)amino}
phenyl)acetyl]-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-1,2-dimethyl-1H-pyrrole-3-carboxamide

Example 468: N,N-Dibutyl-5-(2-[(3-{[2-(dimethylamino)ethyl]amino}phenylacetyl]-7-
{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-1,2-dimethyl-1H-pyrrole-3-carboxamide
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Example 469: N,N-Dibutyl-5-|2-({3-[2-(dimethylaminoe)ethoxy]phenyl}acetyl)-7-
{|(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-1,2,3,4-
tetrahydroisequinolin-6-yl]-1,2-dimethyl-1H-pyrrole-3-carboxamide

Example 470: N,N-Dibutyl-5-[2-({3-]2-(dimethylamino)ethyl] phenyB} acetyl)-7-{[ (3R)-
3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yi]-1,2-dimethyl-1H-pyrrole-3-carboxamide

Example 471: N,N-Dibutyl-5-[2-({3-[(dimethylamino)methyl] phenyl}acetyl)-7-{[(3R)-
3-methyl-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yl]-1,2-dimethyl-1 H-pyrrole-3-carboxamide

Example 472: N,N-Dibutyl-5-[2-({3-[3-(dimethylamino)prop-1-yn-1-yl|phenyl}acetyl)-
7-{[(3R)-3-methyl-3,4-dihydroisequinolin-2(1 H)-yl]carbony}}-1,2,3,4-
tetrahydroisoquinolin-6-yl|-1,2-dimethyl-1H-pyrrole-3-carboxamide

Example 473:4-(4-Methylpiperazin-1-yl)phenyl 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-y1}-7-{[(3R)-3-methyl-
3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-

carboxylate

Example 474:4-{|2-(Dimethylamino)ethyl}(methyl)amino}phenyl 6-{4-[(4-
hydroxyphenyl}(methyl)carbamoylj-1,5-dimethyl-1H-pyrrol-2-y1}-7-| (3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-

carboxylate
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The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A
with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step
B with 4-{[2-(dimethylamino)ethyl](methyl)amino } phenol.

LC/MS (C461{52N505) 767 [M-—H]-, RT 2.26 (Method A)

Example 475: 4-{[2-(Dimethylamino)ethyl]amino}phenyl 6-{4-[(4-
hydroxyphenyl)(methyl)ycarbamoyl|-1,5-dimethyl-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-
3,4-dihydreisoquinolin-2(1H)-yl|carbonyl}-3,4-dihydroisoquinoline-2(1H)-

carboxylate

Example 476; 4-]2-(Dimethylamino)ethoxy|phenyl 6-{4-[(4-
hydroxyphenyl)(methylearbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl}-7-1(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonylj-1,2,3,4-tetrahydroisoquinoline-2-

carboxylate

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A
with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step
B with 4-[2-(dimethylamino)ethoxy]phenol.

LC/MS (CysHagNsOg) 754 [M-H]; RT 2.21 (Method A)
High-resolution mass (ESI+):
Empirical formula: C45HoNsOg
[M+2H]** calculated: 378.6914

[M+2HP*" measured: 378.6926

Example 477:4-[2-(Dimethylamino)ethyl]phenyl 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-yI}-7-{[(3R)-3-methyl-
3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-

carboxylate
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Example 478:4-[(Dimethylamino)methyljpheny] 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl}-7-{[(3R)-3-methy]-
3,4-dihydroisequinolin-2(111)-yl|carbonyl}-3,4-dihydroisoquinoline-2(1 H)-

carboxylate

Example 479:4-]3-(Dimethylamino)prop-1-yn-1-yl|phenyl 6-{4-[{4-
hydroxyphenyl)(methyl)carbamoylj-1,5-dimethyl-1 H-pyrrol-2-yl}-7-{[(3R)-3-methyl-
3,4-dihydroisoquinolin-2(1H)-yllcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-

carboxylate

Example 480: N-(4-Hydroxyphenyl)-V,1,2-trimethy}-5-(7-{| (3R)-3-methy}-3,4-
dihydroisoquinolin-2(1H)-ylcarbonyl}-2-{[4-(4-methylpiperazin-1-yl)phenyljacetyl}-
1,2,3,4-tetrahydroisoquinolin-6-yl)-1H-pyrrole-3-carboxamide

Example 481:5-(2-[(4-{[2-(Dimethylamino)ethyl](methyl)amino}phenyl)acetyl]-7-
{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-N-(4-hydroxyphenyl)-N,1,2-trimethyl-1H-pyrrole-3-

carboxamide

Example 482:5-(2-|(4-{[2-(Dimethylamino)ethyl]amino}phenyl)acetyl]-7-{[(3R)-3-
methyl-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yl)-N-{(4-hydroxyphenyl)-V,1,2-trimethyl-1 H-pyrrole-3-carboxamide
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Example 483: 5-[2-({4-[2-(Dimethylamino)ethoxy]phenyl}acetyl)-7-{|(3R)-3-methyl-
3,4-dihydroisoquinelin-2(1 H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl]-N-(4-
hydroxyphenyl)-N,1,2-trimethyl-1H-pyrrole-3-carboxamide

Example 484: 5-[2-({4-[2-(Dimethylamino)ethyl|phenyl}acetyl)-7-{[(3R)-3-methyl-3,4-
dihydroeisoquinolin-2(1H)-yl|carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl|-/N-{4-
hydroxyphenyl)-N,1,2-trimethyl-1 H-pyrrole-3-carboxamide

Example 485:5-[2-({4-[(Dimethylamino)methyllphenyl}acety)-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1 H)-yl|carbonyl}-1,2,3,4-tetrahydreisoquinolin-6-yl]-/N-(4-
hydroxyphenyl)-N,1,2-trimethyl-1H-pyrrole-3-carboxamide

Example 486: 5-[2-({4-[3-(Dimethylamino)prop-1-yn-1-yl|phenyljacetyl)-7-{[(3R)-3-
methyl-3,4-dihydroisoguinolin-2(1 H)-yl|carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yl|-N-(4-hydroxyphenyl)-V,1,2-trimethyl-1H-pyrrole-3-carboxamide

Example 487: 4-(4-Methylpiperazin-1-yl)phenyl 6-{1,5-dimethyl-4-
|methylphenyl)carbamoyl|-1H-pyrrol-2-yl}-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydreisoquinoline-2(1H)-carboxylate

Example 488: 4-{[2-(Dimethylamino)ethyl](methyl)amino}phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-y}}-7-| (3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

Step A: 6-{1,5-Dimethyl-4-fmethyl(phenyl)carbamoylf-1H-pyrrol-2-yi}-7-[(3R)}-3-methyl-
1,2,3,4-tetraltydroisoquinoline-2-carbonyl]-1,2,3,4-tetraliydroisoquinoline-2-carbonyl

chioride



15

20

25

WO 2015/011164 PCT/EP2014/065764

-236 -

The procedure is as in Step A of Example 573, replacing the product from Preparation 6ba

with the product from Preparation 6cb.

LC/MS (C35HasCINGO3) 595 [M+H]"; RT 2.73 (Method A)

Step B: 4-{[2-(Dimethiylamino)ethyll(methyl)amino}phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

To a solution of the carbamoyl chloride obtained from Step A (55 mg, 0.09 mmol) in
acetonitrile (5 mL)was added potassium carbonate (128 mg, 0.92 mmol)and 4-
(dimethylamino)ethyl](methyl)amino}phenol (22 mg, 0.11 mmol), and the reaction was
stirred at 60 °C for ca 16 h. The reaction was allowed to cool to ambient temperature,
diluted with dichloromethane and washed with water, The organic extract was dried over
magnesium sulphate, filtered and concentrated in vacuo. Purification by flash column
chromatography (silica; dichloromethane to 10% methanol/dichloromethane) afforded the

desired product as a cream solid.

LC/MS (CysH35oNs0y4) 753 [IM+H]"; RT 2.42 (Method A)
High-resolution mass (ESI+):

Empirical formula: C4Hs52NgO4

[M+2HT* calculated: 377.2098

[M+2H])*" measured: 377.2102

Example 489:4-{[2-(Dimethylamino)ethyljamino}phenyl 6-{1,5-dimethyl-4-
|methyl(phenyl)earbamoyl]-1H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate
Step A: 6-{1,5-Dimethyl-4-fmethyl(phenyl)carbamoyl|-1H-pyrrol-2-yl}-7-[(3R)-3-methyl-
1,2,3,4-tetraliydroisoguinoline-2-carbonyl]-1,2,3,4-tetralydroisoquinoline-2-carbonyl

chioride
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The procedure is as in Step A of Example 573, replacing the product from Preparation 6ba

with the product from Preparation 6¢cb.

LC/MS (Cs5HisCINGO3) 595 [M+H]: RT 2.73 (Method A)

Step B: 4-{[(tert-Butoxyjcarbonyl][2-(dimethylamino)ethyllaminofphenyl 6-{1,5-
dimethyl-4-[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-[(3R)-3-methyl-1,2,3,4-
tetralydroisoquinoline-2-carbonylf-1,2,3,4-tetralydroisoquinofine-2-carboxylate

The procedure is as in Step B of Example 573, replacing the product of Step A in Example
573 with the product of Step A in Example 489, and replacing 3,4-dichlorophenol with
tert-butyl N-[2-(dimethylamino)ethyl]-N-(4-hydroxyphenyl)carbamate.

LC/MS (Cs9HssNgOg) no 1onisation; RT 2.54 (Method A)

Step C: 4-{{2-(Dimethylamino)ethyllamino}phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-[(3R)-3-methyl-1,2,3,4-

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

To a solution of product obtained in Step B (31 mg, 0.04 mmol, 1 eq) in dichloromethane
(5 mL) was added trifluoroacetic acid (0.5 mL) and the mixture was stirred at ambient
temperature for ca 4 h. The reaction was diluted with water and basified with aqueous 2M
sodium hydroxide. The phases were separated and the aqueous phase was extracted with
dichloromethane. The combined organic phases were dried over magnesium sulphate,
filtered and concentrated in vacuo. Purification by flash column chromatography (10 g
silica; dichloromethane to 10% methanol in dichloromethane) afforded the desired product

as a white powder.

LC/MS (C4sHsoNgO4) no ionisation; RT 2.38 (Method A)
High-resolution mass (ESI+):

Empirical formula: CgsHsoNgO4

[M+2H]*" calculated: 370.2020
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[I\/I-+~2H]2+ measured: 370.2038

Example 490: 4-[2-(Dimethylamino)ethoxy]phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-111-pyrrol-2-y1}-7-{| (3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 491:4-|2-(Dimethylamino)ethyl]phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl|carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 492:4-[(Dimethylamino)methyl]phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl}carbamoyl]-1H-pyrrol-2-yl}-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1H{)-carboxylate

Example 493:4-[3-(Dimethylamino)prop-1-yn-1-yl|phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1 H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yljearbonyl}-3,4-dihydroisequinoline-2(1H)-carboxylate

Example 494:N,1,2-Trimethyl-5-(7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-
yl]carbonyl}-2-{[4-(4-methylpiperazin-1-yl)phenyl]acetyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-N-phenyl-1H-pyrrole-3-carboxamide

Example 495:5-(2-|(4-{]2-(Dimethylamino)ethylj(methyl)amino}phenyl)acetyl]-7-
{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-/V,1,2-trimethyl-NV-phenyl-1 H-pyrrole-3-carboxamide
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Example 496:5-(2-[(4-{[2-(Dimethylamino)ethyljamino}phenyl)acetyl]-7-{[(3K)-3-
methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yD)-N,1,2-trimethyl-N-phenyl-1/-pyrrole-3-carboxamide

Example 497:5-|2-({4-[2-(Dimethylamino)ethoxy]phenyl}acetyl)-7-{[(3R)-3-methyl-
3,4-dihydroeisoquinolin-2(1H)-ylJcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl|-V,1,2-
trimethyl-N-phenyl-1H-pyrrole-3-carboxamide

Example 498: 5-[2-({4-[2-(Dimethylamino)ethyl|phenyl}acetyl)-7-{[(3R)-3-methyl-3,4~
dihydroeisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1]-N,1,2-
trimethyl-/N-phenyl-1 H-pyrrole-3-carboxamide

Example 499:5-12-({4-[(Dimethylamino)methyl|phenyl}acetyl)-7-{| (3R)-3-methyl-3,4-
dihydroeisoquinoelin-2(1H)-yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1j-N,1,2-
trimethyl-N-phenyl-1H-pyrrole-3-carboxamide

Example 500: 5-[2-({4-|3-(Dimethylamino)prop-1-yn-1-yl|phenyl}acetyl)-7-{|(3R)-3~
methyl-3,4-dihydroisoquinelin-2(1H)-yl}carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yl}-N,1,2-trimethyl-N-phenyl-1 H-pyrrole-3-carboxamide

Example 801:4-(4-Methylpiperazin-1-yl)phenyl 6-[4-(dibutylcarbamoyl)-1,5-
dimethyl-1H-pyrrol-2-ylj-7-{[ (3R)-3-methyl-3,4-dihydreisoquinolin-2(1H)}-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 502:4-{[2-(Dimethylamino)ethyl](methyl)amino}phenyl 6-[4-
(dibutylearbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 503:4-{{2-(Dimethylaminoe)ethyljamino}phenyl 6-[4-(dibutylcarbamoyl)-1,5-
dimethyl-1H-pyrrol-2-yl}-7-{{(3R)-3-methyl-3,4-dihydreisoquinolin-2(1 H)-
ylcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 504:4-|2-(Dimethylamino)ethoxy]phenyl 6-[4-(dibutylcarbamoyl)-1,5-
dimethyl-1H-pyrrol-2-yl]-7-{|(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-
yllcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 505:4-[2-(Dimethylamino)ethyl]phenyl 6-[4-(dibutylearbamoyl)-1,5-
dimethyl-1H-pyrrol-2-yl]-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(LH)-
ylcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 506:4-[(Dimethylamino)methyl|phenyl 6-[4-(dibutylcarbamoyl)-1,5-
dimethyl-1/-pyrrol-2-yl]-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydroisoquineline-2(1H)-carboxylate

Example 507:4-[3-(Dimethylamino)prop-1-yn-1-yl]pheny} 6-[4-(dibutylcarbamoyl)-
1,5-dimethyl-1H-pyrrol-2-yl}-7-{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(1LH)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 508: N,N-Dibutyl-1,2-dimethyl-5-(7-{| (3R)-3-methyl-3,4-dihydreisoquinolin-
2(1H)-yllcarbonyl}-2-{|4-(4-methylpiperazin-1-yl)phenyl]acetyl}-1,2,3,4-

tetrahydroisoquinolin-6-yl)-1H-pyrrole-3-carboxamide

Example 509: V,N-Dibutyl-5-(2-[(4-{[2-(dimethylamino)ethyl]|(methyl)amino}
phenyl)acetyl]-7-{[(3R)-3-methyl-3,4-dihydreisoquinolin-2(1)-yljcarbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-1,2-dimethyl-1H-pyrrole-3-carboxamide

Example 510: N,N-Dibutyl-5-(2-|(4-{|2-(dimethylamino)ethylJ]amino} phenyDacetyl]-7-
{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl)-1,2-dimethyl-1H-pyrrole-3-carboxamide

Example 511: N,N-Dibutyl-5-|2-({4-[2-(dimethylamino)ethoxy]phenyl}acetyl)-7-
{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-1,2,3,4-
tetrahydroisoquinolin-6-yl]-1,2-dimethyl-1H-pyrrole-3-carboxamide

Example 512: N,N-Dibutyl-5-{2-({4-[2-(dimethylamino)ethyl]phenyl} acetyl)-7-{| (3R)-
3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yl]-1,2-dimethyl-1H-pyrrole-3-carboxamide

Example 513: N,N-Dibutyl-5-|2-({4-|(dimethylamino)methyl]phenyl}acetyl)-7-{[(3R)-
3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-
yl]-1,2-dimethyl-1H-pyrrole-3-carboxamide
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Example 514: N,N-Dibuty}-5-2-({4-[3-(dimethylamino)prop-1-yn-1-yl]phenyljacetyl)-
7-{|(3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl|carbonyl}-1,2,3.4-
tetrahydroisoquinolin-6-yl]-1,2-dimethyl-1H-pyrrole-3-carboxamide

Example 515: Disodium 4-[({1,2-Dimethyl-5-]7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydreisoquinolin-2(1H)-yl]carbonyl}-2-(phenoxycarbonyl)-1,2,3,4-
tetrahydroisoquinolin-6-y}}-1H-pyrrol-3-yl}carbonyl)(imethyl)amino]phenyl
phosphate

Example 516: Disodium 4-[({1,2-dimethyl-5-|7-{[(35)-3-(morpholin-4-ylmethy})-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-y1]-1H-pyrrol-3-yl}carbonyl)(methyl)amino]phenyl
phosphate

Example 517: Disodium 4-Jmethyl({3-]7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-2-(phenoxycarbonyl)-1,2,3,4-
tetrahydroisoquinolin-6-y1]-5,6,7,8-tetrahydroindolizin-1-yl} carbonyl)amino}phenyl
phosphate

Example 518: Disodium 4-]methyl({3-[7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1)-yl]carbonyl}-2-(phenylacetyl)-1,2,3.4-
tetrahydroisoquinolin-6-yl1]-5,6,7,8-tetrahydroindolizin-1-yI} carbonyl)amino] phenyl
phosphate

Example 519: Disodium 4-[({1,2-dimethyl-5-[7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]|carbonyl}-2-(phenoxycarbonyl)-1,2,3,4-
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tetrahydroisoquinolin-6-yl]-1H-pyrrol-3-yl}carbonyl)(methyl)amino]phenyl
phosphate

Example 520: Disodium 4-[({1,2-dimethyl-5-|7-{[(3R)-3-methyl-3,4-
dihydroisoquinelin-2(1H)-yl|carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl]-1 H-pyrrol-3-yI} carbonyl)(methyl)amino] phenyl
phosphate

Example 521: Disodium 4-[methyl({3-[7-{[(3R)-3-methy}-3,4-dihydreisoquinolin-
2(1H)-yljcarbonyl}-2-(phenoxycarbonyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-5,6,7,8-
tetrahydroindolizin-1-yl}carbonyl)amino]|phenyl phosphate

Example 522: Disodium 4-|methyl({3-|7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-
2(1H)-yllcarbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-5,6,7,8-
tetrahydroindolizin-1-yl}carbony)amino]phenyl phosphate

Example 523: Phenyl 6-{1-ethyl-4-[(4-hydroxyphenyl)(methyl)carbamoyl]-5-methyl-
1H-pyrrol-2-y1}-7-{](3:5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
vljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Lxample 524: Phenyl 6-{1-(2-hydroxyethyl)-4-[(4-hydroxyphenyl)(methyl)carbamoyl]-
S-methyl-1H-pyrrol-2-yl1}-7-{[(38)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1LH)-yllcarbonyl}-3,4-dihydroisoquineline-2(1 H)-carboxylate
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Example 525: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1-(2-
methoxyethyl)-S-methyl-1H-pyrrol-2-yl1}-7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 526: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl}-5-methyl-1-(2,2,2-
trifluoroethyl)-1H-pyrrol-2-yB}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinelin-2(1 H)-yl|carbonyl}-3,4-dihydroisoquineline-2(1 H)-carboxylate

Example 527: Phenyl 6-{1-ethyl-5-methyl-4-[methyl(phenyl)carbameoyl]-1H-pyrrol-2-
y1}-7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinelin-2(1H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 528: Phenyl 6-{1-(2-hydroxyethyl)-5-methyl-4-|methyl(phenyl)carbamoyl}-
1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylinethyl)-3,4-dihydroisoquinolin-2(111)-
yi]earbonyl}-3,4-dihydroisoquinoline-2{(1H)-carboxylate

Example 529: Phenyl 6-{1-(2-methoxyethyl)-5-methyl-4-|methyl(phenylcarbamoyl]-
LH-pyrrol-2-y1}-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydreisoquinoline-2(1.H)-carboxylate

Example 530: Phenyl 6-{5-methyl-4-[methyl(phenyl)carbamoyl}-1-(2,2,2-
trifluoroethyl)-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(LH)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 531:Phenyl 6-[4-(dibutylcarbamoyl)-1-ethyl-5-methyl-1H-pyrrol-2-yl]-7-
{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-3,4-
dihydroeisoquinoline-2(1H)-carboxylate

Example 532:Phenyl 6-[4-(dibutylcarbamoyl}-1-(2-hydroxyethyl)-5-methyl-1H-
pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1 H)-
yl]earbonyl}-3,4-dihydreisoquinoline-2(1 H)-carboxylate

Example 533 Phenyl 6-[4-(dibutylcarbamoyl)-1-(2-methoxyethyl)-5-methyl-1 H-
pyrrol-2-yl]-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1.H)-
yl]lcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 534: Phenyl 6-14-(dibutylearbamoyl)-5-methyl-1-(2,2,2-trifluoroethyl)-1 H-
pyrrol-2-yl]-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoguinolin-2 (1 H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Lxample 535:2-Methylphenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoy}]-1,5-
dimethyl-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yljcarbonyl}-3,4-dihydroisoquineline-2(1 H)-carboxylate

Example 536:3-Methylphenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoylj-1,5-
dimethyl-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yl}carbonyl}-3,4-dihydroisequinoline-2(1H)-carboxylate
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Example 537:4-Methylphenyl 6-{4-[(4-hydroxyphenyl){methyl)carbamoyl|-1,5-
dimethyl-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1ED-yl]carbonyl}-3,4-dihydroisoquinoline-2(1LH)-carboxylate

Example 538:2-Chlorophenyl 6-{4-[(4-hydroxyphenyl)(methyljcarbamoyl}-1,5-
dimethyl-1H-pyrrob-2-yl}-7-{[ (35)-3-(morpholin-4-ylmethyl)-3,4-dihy droisoquinolin-
2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(11)-carboxylate

Example 539:3-Chlorophenyl 6-{4-|(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-7-{I(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-
2(1LH)-yljcarbonyl}-3,4-dihydreisoquinoline-2(1H)-carboxylate

Example 540:4-Chlorophenyl 6-{4-[(4-hydroxyphenyl){methyl)carbamoyl]-1,5-
dimethyl-1 H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-ylcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 541:2-Hydroxyphenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl}-1,5-
dimethyl-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yl}carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 542:3-Hydroxyphenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoylj-1,5-
dimethyl-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 543:4-Hydroxyphenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-7-{](35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 544:2-Methoxyphenyl 6-{4-[(4-hydroxyphenyl){(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 545:3-Methoxyphenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1-pyrrol-2-yl}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1F)-carboxylate

Example 546:4-Methoxyphenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl}-1,5-
dimethyl-1H-pyrrol-2-yl}-7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yljearbonyl}-3,4-dihydroisoquincline-2(LH)-carboxylate

Example 547:2-(Methylamino)phenyl 6-{4-}(4-hydroxyphenyl)(methyl)carbamoyl]-
1,5-dimethyl-1 H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydreisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 548:3-(Methylamino)phenyl 6-{4-|(4-hydroxyphenyl)(methyl)carbamoyl]-
1,5-dimethyl-1H-pyrrol-2-y1}-7-{|(3S)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1LH)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1)-carboxylate

Example 549:4-(Methylamino)phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl}-
1,5-dimethyl-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl|carbonyl}-3,4-dihydroisoquinoline-2{(1 H)-carboxylate
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Example 550:2-(Dimethylamino)phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl}-
1,5-dimethyl-1H-pyrrol-2-y1}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 551:3-(Dimethylamino)phenyl 6-{4-|(4-hydroxyphenyh)(methyl)carbamoyl]-
1,5-dimethyl-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinocline-2(1 H)-carboxylate

Example 552:4-(Dimethylamino)phenyl 6-{4-[(4-hydroxyphenyl)(inethyl)carbamoyl]-
1,5-dimethyl-1H-pyrrol-2-yl}-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroeisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2{1 H)-carboxylate

Example 553:2-(Acetylamino)phenyl 6-{4-[(4-hydroxyphenyl)(methyl}earbamoyl]-
1,5-dimethyl-1H-pyrrol-2-yB-7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl}carbonyl}-3,4-dihydroeisoquinoline-2(1 H)-carboxylate

Example 554:3-(Acetylamino)phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-
1,5-dimethyl-1H-pyrrol-2-yI}-7-{| (35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 555:4-(Acetylamino)phenyl 6-{4-|(4-hydroxyphenyl){(methyl}carbamoyl]-
1,5-dimethyl-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 556;2-(Trifluoromethyl)phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]
-1,5-dimethyl-1H-pyrrol-2-y1}-7-{|(35)-3-(morphelin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 557: 3-(Trifluoromethyl)phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]
-1,5-dimethyl-1 H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 558:4-(Trifluoromethyl)phenyl 6-{4-{(4-hydroxyphenyl)(methyl)carbamoyl]
-1,5-dimethyl-1H-pyrrol-2-yl1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquineline-2(1H)-carboxylate

Example 559:2-Cyanophenyl 6-{4-1(4-hydroxyphenyl){methyl}carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-y}}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-
2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 560:3-Cyanopheny! 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl}-1,5-
dimethyl-1H-pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

The procedure is an in Example 573, replacing 3.4-dichlorophenol in Step B with 3-

hydroxybenzonitrile.

LC/MS (Cy6HasNOg) 779 [M+H]'; RT 1.14 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4H4sNgOg

[M+H]' calculated: 779.3552

[M+H]" measured: 779.3515
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Example 561:4-Cyanophenyl 6-{4-|(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisequinolin-
2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 562:2-Ethynylphenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-y1}-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoguinolin-
2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1)-carboxylate

Example 563:3-Ethynylphenyl 6-{4-](4-hydroxyphenyl)(methyl)carbamoyl}-1,5-
dimethyl-1H-pyrrol-2-yl}-7-{}(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 564:4-Ethynylphenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1/{-pyrrol-2-yI}-7-[(385)-3-(morpholin-4-ylmethyl)-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

To a solution of the product obtained from Example 784 (53 mg, 0.06 mmol, 1 eq) and
triethylamine (10 pL, 0.1 mmol) in THF (1  mL)were added
bis(triphenylphosphine)palladium(IT) dichloride (5 mg, 0.01 mmol, 0.12 eq), copper(l)
iodide (0.7 mg, 3.84 pmol), and trimethylsilylacetylene (36 pl, 0.26 mmol, 4 eq) and the
mixture was heated at 60°C for ca 16 h. The reaction was allowed to cool to ambient
temperature, then evaporated and purified preparative HPLC (H,O-TFA/acetonitrile;
gradient elution) to afford the desired product.

LC/MS (Ca47Ha7N50g) 778 [M4H]"; RT 1.24 (Method B)
High-resolution mass (ESI+):

Empirical formula: C47Hs7N506
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IM+H]" calculated: 778.3599

[M+H]" measured: 778.3635

Example 565:2,3-Dichlorophenyl 6-{4-|(4-hydroxyphenyl}(methyl)carbamoyl]-1,5-
dimethyl-1 H-pyrrol-2-y1}-7-{| (35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yl}carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 566: Naphthalen-1-yl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl}-1,5-
dimethyl-1H-pyrrol-2-y1}-7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2{(1H)-carboxylate

Example 567:1H-Indol-7-yl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl}-1,5-
dimethyl-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1 H)-yljcarbonyl}-3,4-dihydroisoquinoline-2 (1 H)-carboxylate

Example 568: 1-Methyl-1H-indol-7-yl 6-{4-|(4-hydroxyphenyl)(mmethyl)carbamoyl]-
1,5-dimethyl-1 H-pyrrol-2-y}}-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroeisoquinolin-2(1 H)-yl]carbonyl}-3,4-dihydreisoquinoline-2(1 H)-carboxylate

Example 569: 1 H-Indol-4-yl 6-{4-|(4-hydroxyphenyl}(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-ylJcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 570: 1-Methyl-1 H-indol-4-yl 6-{4-](4-hydroxyphenyl)(methyl)carbamoyl}-
1,5-dimethyl-1H-pyrrol-2-y1}-7-{| (35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroeisoquinolin-2(1H)-y}jcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 571:1H-Pyrrolo|2,3-b]pyridin-4-yl 6-{4-[(4-hydroxyphenyl)(methyl)
carbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1}-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydreisoquinolin-2(1 H)-yl]carbenyl}-3,4-dihydroisoquineline-2(1 H)-carboxylate

Example 572:1-Methyl-1H-pyrrolo|2,3-5]pyridin-4-yl 6-{4-{(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-yB}-7-{[(35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1 H)-carboxylate

Example 573:3,4-Dichlorophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1 H-pyrrol-2-y1}-7-[(35)-3-(morpholin-4-yImethyl)-1,2,3,4-

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

Step A: 6-(4-{{4-(Benzyloxy)phenyi](methyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl}-7-
[(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonylf-1,2,3,4-

tetraliydroisoquinoline-2-carbonyl chioride

To a solution of the compound from Preparation 6ba (450 mg, 0.47 mmol)and N,N-
diisopropylethylamine (0.41 mL, 2.36 mmol) in dichloromethane (45 mL), cooled to 0 °C,
was added triphosgene (139 mg, 0.47 mmol) and the mix{ure was stirred for 1 h at ambient
temperature. The reaction was diluted with dichloromethane and was washed with 1M
aqueous HCIL. The organic extract was dried over magnesium sulfate, filtered and
concentrated in vacuo to afford a yellow solid that was used directly in the next step

without further purification, and assuming quantitative transformation.
LC/MS (C4HagCINsOs) 786 [M+H]"; RT 1.33 (Method B)

Step B: 3,4-Dichlorophenyl 6-(4-{[4-(benzyloxy)phenyl](methyl)carbamopl}-1,5-
dimethyl-1H-pyrrol-2-yl)-7-[(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate
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To a solution of the compound from Step A (41 mg, 0.05 mmol) in acetonitrile (5 mL) was
added potassium carbonate (72 mg, 0.52 mmol), DMAP (0.052 mmol) and 3,4-
dichlorophenol (0.52 mmol) and the mixture heated at 60 °C for ca 16 h. The reaction
mixture was diluted with ethyl acetate and was washed with saturated aqueous sodium
bicatbonate, and brine. The organic extract was dried over magnesium sulfate and
concentrated in vacuo. Purification by flash column chromatography (CombiFlash R, 4 g
RediSep™ silica cartridge; dichloromethane to 5 % methanol in dichloromethane) afforded

the desired product.
LC/MS (CsoHsiClNsOg) 912 [M+H]"; RT 1.48 (Method B)

Step C: 3,4-Dichlorophenyl 6-{4-[(4-liydroxyphenyl)(methylcarbamoyl]-1,5-dimethyl-
1H-pyrrol-2-y}-7-f(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetraliydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

To a solution of the compound from Step A in dichloromethane (5 mL), cooled to 0 °C,
was added drop-wise boron trichloride (1 M in dichloromethane; 5 eq.). The reaction was
then allowed to warm to ambient temperature and continue stirring for ca 16 h. The
reaction was quenched by the addition of water (10 mL) and the phases were separated.
The organic phase was washed successively with aqueous sodium bicarbonate, and brine.
The organic extract was dried over magnesium sulphate, filtered and concenirated in
vacuo. Purification by flash column chromatography (CombiFlash Ry, 4 g RediSep™

silica cartridge; dichloromethane to 5 % methanol in dichloromethane) afforded the desired

product.
LC/MS (C45H45C12N506) 822 [M+H]+, RT 1.28 (Method B)

High-resolution mass (IESI+):
Empirical formula: C4sH4sN506Cly
[M+H]" calculated: 822.2820

[M+H]" measured: §22.2832
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Example 574: Naphthalen-2-yl 6-{4-[(4-hydroxyphenyl){(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

The procedure is an in Example 573, replacing 3,4-dichloropheno! in Step B with
naphthalen-2-ol.

LC/MS (CyoHygN;504) 804 [M+H]; RT 1.24 (Method B)
High-resolution mass (ESI+):

Empirical formula: CyoHs9oN504

IM+H]" calculated: 804.3756

[M+H]}" measured: 804.3767

Example 575:1-Indol-6-yl 6-{4-|(4-hydroxyphenyl)(methyl}carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-7-[{35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 3/-
indol-6-ol.

LC/MS (Cy7HygNeOg) 793 [M+H]"; RT 1.15 (Method B)
High-resolution mass (ESI+):

Empirical formula: C47HsgNgOg

[IM+H]" calculated: 793.3708

[M+H}" measured: 793.3690

Example 576:1-Methyl-1H-indol-6-y1 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-
1,5-dimethyl-1H-pyrrol-2-y1}-7-{|(35)-3-(morphelin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 577:1H-Indol-5-yl 6-{4-[(4-hydroxyphenyl){(methyl)carbamoyl}-1,5-
dimethyl-1H-pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 1/4-
indol-5-ol.

LC/MS (C47HqsNgOg) 793 [M+H]™: RT 1.13 (Method B)
High-resolution mass (ESI+):
Empirical formula: Cy7H4gNOg
[M+2H]** calculated: 397.1890

[M4+2H]*" measured: 397.1879

Example 578:1-Methyl-1H-indol-5-yl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-
1,5-dimethyl-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroeisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example §79:1H-Pyrrolo[2,3-b]pyridin-5-yl 6-{4-|(4-hydroxyphenyl)(methyl)
carbamoyl|-1,5-dimethyl-1H-pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

The procedure is an in Example 573, replacing 3,4-dichlorophenol in Step B with 1/4-

pyrrolo[2,3-b]pyridin-5-ol.

LC/MS (Cy4sH47N;06) 794 [M+H]"; RT 1.07 (Method B)
High-resolution mass (ESE):

Empirical formula: CysHa7N704

[M+2H]** calculated: 397.6867
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[M+2H]*" measured: 397.6880

Example 580:1-Methyl-1H-pyrrolo|2,3-b]| pyridin-5-y}l 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-y1}-7-{[(35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinoline-2(1 H)-carboxylate

Example 581:1H-Pyrrolo|2,3-b]pyridin-4-yI 6-{4-[(4-hydroxyphenyl)(methyl)
carbamoyl}-1,5-dimethyl-1H-pyrrol-2-y1}-7-{|(3R)-3-methyl-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(111)-carboxylate

Example 582:1H-Pyrrolo|2,3-b]pyridin-5-yI 6-{4-[(4-hydroxyphenyl)(methyl)
carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl}-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2 (1 H)-carboxylate

Example 583:2-(Methylsulfanyl)phenyl 6-{4-](4-hydroxyphenyD(methyl)carbamoyl]-
1,5-dimethyl-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisequinolin-2(1H)-yl|carbonyl}-3,4-dihydreisoquinoline-2(1 H)-carboxylate

Example 584:3-(Methylsulfanyl)phenyl 6-{4-|(4-hydroxyphenyl){(methyl)carbamoyl]-
1,5-dimethyl-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl|carbonyl}-3,4-dihydreisoquinoline-2(1 H)-carboxylate

Example 585;4-(Methylsulfanyl)phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-
1,5-dimethyl-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydreisoquinoline-2(1 H)-carboxylate
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Example 586:2-(Dimethylcarbamoyl)phenyl 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1}-7-{| (3R)-3-methyl-
3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-

carboxylate

Example 587:3-(Dimethylcarbamoyl)phenyl 6-{4-|(4-hydroxyphenyl){(methyl)
carbamoylj-1,5-dimethyl-1H-pyrrol-2-y1}-7-{[ (3R)-3-methyl-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-3,4-dihydreisoquinoline-2(1 H)-carboxylate

Example 588:4-(Dimethylcarbamoyl)phenyl 6-{4-[(4-hydroxyphenyl)(methyl)
carbamoyl}-1,5-dimethyl-1 H-pyrrol-2-y1}-7-{|(3R)-3-methyl-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 589:2-Methylphenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-
pyrrol-2-yl}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisequinolin-2 (1 H})-

yljcarbonyl}-3,4-dihydreisoquinoline-2(1H)-carboxylate

Example 5§90:3-Methylphenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-
pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroeisoquinolin-2(1 H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 591:4-Methylphenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl]-1H-
pyrrol-2-yi}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

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



10

15

WO 2015/011164 PCT/EP2014/065764

-258 -
The procedure is as in Example 785, replacing the product from Preparation 6¢b with the

product from Preparation 6ca.

LC/MS (CasHaoN5O5) 752 [M+H]; RT 1.34 (Method B)

High-resolution mass (ESI+):
Empirical formula: CaH4oN505
[M+H]" calculated: 752.3806

[M-+H]" measured: 752.3836

Example 592:2-Chlorophenyl 6-{1,5-dimethyl-4-[methyl(phenylcarbamoyl}-1H-
pyrrol-2-yl}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
ylJearbonyl}-3,4-dihydroisoquinoline-2(1/)-carboxylate

Example §93:3-Chlorophenyl 6-{1,5-dimethyl-4-{methyl(pheny)carbamoyl}-1H-
pyrrol-2-yI}-7-{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2 (1 11)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 594:4-Chlorophenyl 6-{1,5-dimethyl-4-Jmethyl(phenyl)carbamoyl]-1H-
pyrrol-2-yI}-7-{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(1 H)-
yi]earbonyl}-3,4-dihydroeisoquinoline-2(1 H)-carboxylate

Example 595:2-Hydroxyphenyl 6-{1,5-dimethyl-4-lmethyl(phenyl)carbameyl]-1H-
pyrrol-2-yl}-7-{|(35)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2(1.H)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 596: 3-Hydroxyphenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl]-1H-
pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-yhmethyl)-3,4-dihydroisoquinolin-2(1LH)-
yllcarbonyl}-3,4-dihydroisequinoline-2(1 H)-carboxylate

Example 597:4-Hydroxyphenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl}-1H-
pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(17)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 598:2-Methoxyphenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-
pyrrol-2-yI}-7-{[ (35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 5§99:3-Methoxyphenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoylj-1H-
pyrrol-2-yl}-7-{|(3.5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1 H)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 600:4-Methoxyphenyl 6-{1,5-dimethyl-4-[methyl{phenyl)carbamoyl]-1H-
pyrrol-2-y1}-7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 601:2-(Methylamino)phenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl]-
1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroeisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 602:3-(Methylamino)phenyl 6-{1,5-dimethyl-4-|methyl(phenylcarbamoyl]-
LH-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinoelin-2(1H)-
yllearbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 603:4-(Methylamino)phenyl 6-{1,5-dimethyl-4-]methyl(phenyl)carbamoyl}-
1H-pyrrol-2-y1I}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 604:2-(Dimethylamino)pheny! 6-{1,5-dimethyl-4-[methyl(phenyl)
carbamoyl]-1H-pyrrol-2-yB}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihy droisoquinoline-2(1 H)-carboxylate

Example 605:3-(Dimethylamino)phenyl 6-{1,5-dimethyl-4-
imethyl(phenyl)carbamoyl]-1 H-pyrrol-2-yl}-7-{[ (35)-3-(morpholin-4-ylmethy})-3,4-
dihydreisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydreisoquineline-2(1 H)-carboxylate

Example 606:4-(Dimethylamino)phenyl 6-{1,5-dimethyl-4-jmethyl(phenyl)
carbamoyl]-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinelin-2(1H)-yl|carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Iixample 607:2-(Acetylamino)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl}-
1H-pyrrol-2-y1}-7-{](35)-3-(morpholin-4-ylmethy})-3,4-dihydroisoquinolin-2 (1 H)-
yllcarbonyl}-3,4-dihydroeisoquinoline-2(1 H)-carboxylate
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Example 608:3-(Acetylamino)phenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl]-
1H-pyrrol-2-y1}-7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisequinolin-2(1.H)-
yl]carbonyl}-3,4-dihydroisequinoline-2(1H)-carboxylate

Example 609:4-(Acetylamino)pheny! 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-
1H-pyrrol-2-y1}-7-{[ (35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 618:2-(Trifluoromethyl)phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1 H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-dihydroeisoquinoline-2(1H)-carboxylate

Example 611:3-(Trifluoromethyl)phenyl 6-{1,5-dimethyl-4-|methyl(phenyl)
carbameyl]-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroeisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 612;:4-(Trifluoromethyl)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)
carbamoyl]-1 H-pyrrol-2-y1}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 613:2-Cyanophenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl}-111-
pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]carbonyl}-3,4-dihydreisoquinoline-2(117)-carboxylate
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Example 614:3-Cyanophenyl 6-{1,5-dimethyl-4-[methyl(phenyl}carbamoyl}-1H-
pyrrol-2-yl}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 615:4-Cyanophenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl|-1H-
pyrrol-2-yl}-7-{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-
vljearbonyl}-3,4-dihydreisoquinoline-2(1H)-carboxylate

Example 616:2-Ethynylphenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-
pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 617:3-Ethynylphenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl|-1H-
pyrrol-2-yi}-7-{[(35)-3-(morxpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1 H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 618:4-Ethynylphenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-
pyrrol-2-yl1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 619:2,3-Dichlorophenyl 6-{1,5-dimethyl-4-[methyl{phenyl)carbamoyfj-1H-
pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1. 1)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 620: Naphthalen-1-yl 6-{1,5-dimethyl-4-[methyl{phenyl)carbamoyl]-1H-
pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1.H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 621:1H-Indol-7-y1 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl]-1H-pyrrol-
2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-
3,4-dihydroisoquinoline-2(1)-carboxylate

Example 622:1-Methyl-1H-indol-7-yl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-
1H-pyrrol-2-yl}-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 623:1H-Indol-4-yl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoylj-1H-pyrrol-
2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-2(1H)-yljcarbonyl}-
3,4-dihydroisoquinoline-2(1.H)-carboxylate

Example 624: 1-Methyl-1H-indol-4-y1 6-{1,5-dimethyl-4-]methyl(phenyl)carbamoyl]-
1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-2(1H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(117)-carboxylate

Example 625: 1 H-Pyrrolo|2,3-b]pyridin-4-yl 6-{1,5-dimethyl-4-
[methyl{(phenyl)carbamoyl]-1H-pyrrol-2-y1}-7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1)-carboxylate
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Example 626:1-Methyl-1H-pyrrolo|2,3-b]pyridin-4-yl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-y1}-7-{|(3.5)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisequinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoeline-2(1 H)-carboxylate

Example 627:3,4-Dichlorophenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-
pyrrol-2-yl}-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydroisoquineline-2(1 H)-carboxylate

Example 628: Naphthalen-2-yl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoy!]-1H-
pyrrol-2-yl}-7-{[(35)-3-(moxrpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1 H)-
yllearbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 629:1H-Indol-6-yI 6-{1,5-dimethyl-4-[methyl{phenyhcarbamoyl]-1LH-pyrrol-
2-y1}-7-1(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquineline-2-carbonyl]-

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

Step A: 6-{1,5-Dimethyl-4-{methyl(phenyl)carbamoyl]-1H-pyrrol-2-yI}-7-{(35)-3-
(morpholin-4-ylmethyl)-1,2,3,4-tetraltydroisoquinoline-2-carbonyl}-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl chloride and

Triclloromethyl 6-{1,5-dimethyl-4-fmethyl(phenyl)carbamoyl]-1H-pyrrol-2-y5}-7-{(35)-
3-(morpholin-4-ylmethyl)-1,2,3,4-tetralyydroisoquinoline-2-carbonylj-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

To a solution of product from Preparation 6ca (200 mg, 0.32 mmol)and N,N-
diisopropylethylamine (0.17 mL., 0.97 mmol) in dichloromethane (10 mL), cooled to 0 °C,
was added triphosgene (96 mg, 0.32 mmol) and the mixture was stirred at ambient
temperature 1 h. The reaction was diluted with dichloromethane and washed with 1M
aqueous HCl. The organic extract was dried with magnesium sulfate, filtered and

concentrated in vacuo to afford the desired products as a mixture,
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LC/MS (C30HypCINsOy) 680 [M+H]"; RT 1.27, and (CyoHypCLNsOs) 778 [M+H]; RT
1.36 (Method B)

Step B: 1H-Indol-6-yl 6-{1,5-dimethyl-4-fmethyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-
[(3S)-3-(morpholin-4-ylmetlyl)-1,2,3,4-fetraliydroisoquinoline-2-carbonylf-1,2,3,4-
tetrahydroisoquinoline-2-carboxylate

To a solution of the material from Step A (50 mg, (.06 mmol ) in acetonitrile (5 mL} was
added potassium carbonate (44 mg, 0.32 mmol) followed by 1H-indol-6-0l (1.5 eq) and the
mixture was heated at 60 °C for ca 16 h. The reaction was allowed to cool to ambient
temperature, and was diluted with ethyl acetate (20 mL) and washed successively with 1M
aqueous sodium hydroxide, and brine. The organic extract was dried over magnesium
sulfate, filtered and concentrated in vacuo. Purification by flash column chromatography
(CombiFlash Ry, 4 g RediSep™ silica cartridge; dichloromethane to 10 % methanol in
dichloromethane) afforded the desired product.

LO/MS (CartLigNeOs) 777 [M+HIT"; RT 1.26 (Method B)

High-resolution mass (ESI+):
Empirical formula: Cy7H4gNgOs
[M+H]" calculated: 777.3759

[M+H]" measured: 777.3795

Example 630: 1-Methyl-1 H-indol-6-yl 6-{1,5-dimethyl-4-|methyl{phenyl)carbamoyl]-
1H-pyrrol-2-y1}-7-{| (38)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 631: 1H-Indol-5-yI 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-pyrrol-
2-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoguinoline-2-carbonyl}-

1,2,3,4-tetrahydroisoquinoline-2-carboxylate
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The procedure is as in Example 629, replacing 1H-indol-6-ol in Step B with 1 H-indol-5-ol,
and purifying via preparative HPLC (H,O-TFA/acetonitrile; gradient elution).

LC/MS (C47H4sNgOs) 777 [M+H]"; RT 1.28 (Method B)
High-resolution mass (ESI+):

Empirical formula: C47H45NgOs

[M+H]" calculated: 777.3759

[M+H]" measured: 777.3742

Example 632:1-Methyl-1H-indol-5-y1 6-{1,5-dimethyl-4-[methyl(phenyl)earbamoyl]-
1H-pyrrol-2-y1}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinelin-2 (1 H)-
yllearbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 633:1H-Pyrrolo]2,3-b]pyridin-5-yl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-11-pyrrol-2-y1}-7-{(3S)-3-(morphelin-4-ylmethyl)-1,2,3,4-

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

The procedure is as in Example 629, replacing 1H-indol-6-ol in Step B with 1H-
pyrrolo]2,3-b]pyridin-5-ol.

LC/MS (CysHazN7Os) 778 [M+H]'; RT 1.18 (Method B)

High-resolution mass (ESI+):
Empirical formula: CysHy7N705
[M+2H]** calculated: 389.6892

[M+2H]** measured: 389.6874
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Example 634:1-Methyl-1H-pyrrolof2,3-b]pyridin-5-yI 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl|-1 H-pyrrol-2-yl}-7-|(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

The procedure is as in Example 629, replacing 1H-indol-6-0l in Step B with 1-methyl-1H-
pyrrolo|2,3-b]pyridin-5-ol, and purifying via preparative HPLC (H,O-TFA/acetonitrile;

gradient elution).

LC/MS (C47H4oN;05) 792 [M+H]'; RT 1.25 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cg7H4oN7O5

[M+2H]"" calculated: 396.6970

[M+2H]2+ measured: 396.6978

Example 635:1H-Pyrrolo[2,3-b]pyridin-4-yl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-{[(3R)-3-methy]-3,4-
dihydroisoquinolin-2(1 H)-yl|carbonyl}-3,4-dihydroisoquinoline-2(1H)-carhoxylate

Example 636:1H-Pyrrolo]2,3-b]pyridin-5-yl 6-{1,5-dimethy}-4-
|methyl(phenyl)carbamoylj-1H-pyrrol-2-yl}-7-[(3R)-3-methyl-1,2,3,4-

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

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 1/4-
pyrrolo[2,3-b|pyridin-5-ol.

LC/MS (CpHaoNOy) 693 [M+H]'; RT 1.34 (Method B)
High-resolution mass (ESI+):
Empirical formula: Cy2HsoNgO4

[M+2H]*" calculated: 347.1628
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[M+2H)*" measured: 347.1639

Example 637:2-(Methylsulfanyl)phenyl 6-{1,5-dimethyl-4-
[methyl(phenybDcarbamoyl]-1H-pyrrol-2-y1}-7-{[(35)-3-(morphoelin-4-ylmethyl)-3,4-
dihydroeisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1.H)-carboxylate

Example 638:3-(Methylsulfanyl)phenyl 6-{1,5-dimethyl-4-
|methyl(phenyDcarbamoyl]-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2{1 H)-yl]carbonyl}-3,4-dihydroisequinoline-2(1H)-carboxylate

Example 639:4-(Methylsulfanyl)phenyl 6-{1,5-dimethyl-4-
[methyl{phenyl)carbamoyl]-1H-pyrrol-2-y1}-7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-
dihydreisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 640:2-(Dimethylcarbamoyl)phenyl 6-{1,5-dimethyl-4-
[methyl{phenyl)carbamoyl-11-pyrrol-2-yl}-7-{[(3R)-3-methyl-3,4-
dihydroeisoquinolin-2(1H)-yHcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 641:3-(Dimethylcarbamoyl)phenyl 6-{1,5-dimethyl-4-
[methyl(phenyhcarbamoyl}-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquineline-2(1 H)-carboxylate

Example 642:4-(Dimethylcarbamoyl)phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl}carbamoyl]-1H-pyrrol-2-y1}-7-{[(3K)-3-methyl-3,4-
dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 643:2-Methylphenyl 6-[4-(dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-
7-{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl}carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 644:3-Methylphenyl 6-|4-(dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-
7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydreisoquinoline-2(1H)-carboxylate

Example 645:4-Methylphenyl 6-[4-(dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-
7-{[(38)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1 H)-yl]carbonyl}-3,4-
dihydroeisoquinoline-2(1H)-carboxylate

Example 646:2-Chloropheny! 6-|4-(dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-
7-§{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Ixample 647:3-Chlorophenyl 6-{1,5-dimethyl-4-|methyphenyl)carbamoyl]-1H-
pyrrol-2-yI}-7-{[ (35)-3-(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2 (1 H)-
yHcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 648:4-Chlorophenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl|-11-
pyrrol-2-y1}-7-{[(3.5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1 H)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 649:2-Hydroxyphenyl 6-{1,5-dimethyl-4-{methyl(phenyl)carbamoyl]-1H-
pyrrol-2-yI}-7-{}(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1.17)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 650:3-Hydroxyphenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl}-1H-
pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1 H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 651:4-Hydroxyphenyl 6-{1,5-dimethyl-4-[methyl(phenylyearbamoyl]-1H-
pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 652:2-methoxyphenyl 6-{1,5-dimethyl-4-[methyl(phenylcarbamoyl]-1H-
pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yljearbonyl}-3,4-dihydreisoquinoline-2(1 H)-carboxylate

Example 653:3-Methoxyphenyl 6-{1,5-dimethyl-4-Jmethyl(phenyl)carbamoylj-1H-
pyrrol-2-y1}-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisogquinolin-2(1 H)-
yl]carbonyl}-3,4-dihydroeisoquinoline-2(1 H)}-carboxylate

Example 654:4-Methoxyphenyl 6-{1,5-dimethyl-4-{methyl(phenylcarbamoyl]-1H-
pyrrol-2-y1}-7-{[(3S5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-
ylicarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 655:2-(Methylamino)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-
1H-pyrrol-2-y1}-7-{[(38)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1 H)-
yl]carbonyl}-3,4-dihydroisoquineline-2(1H)-carboxylate

Example 656:3-(Methylamino)phenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl]-
1H-pyrrol-2-yB-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-2 (1 H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 657:4-(Methylamino)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-
LH-pyrrol-2-y1}~7-{[(38)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2 (1 H)-
yl]earbonyl}-3,4-dihydreisoquinoline-2(1 H)-carboxylate

Example 658:2-(Dimethylamino)phenyl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-y1}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydreisoquinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 659:3-(Dimethylamino)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)
carbamoylj-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoguinolin-2(1 H)-yl|carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 660:4-(Dimethylamino)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)
carbamoyl]-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-ylJcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate
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Example 661:2-(Acetylamino)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-
1H-pyrrol-2-yl}-7-{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-
yljcarbonyl}-3,4-dihydroisoquincline-2(1H)-carboxylate

Example 662:3-(Acetylamino)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl}-
1H-pyrrol-2-yl}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihy dreisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 663:4-(Acetylamino)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-
1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2( 1 H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 664:2-(Trifluoromethyl)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)
carbamoyl}-1H-pyrrol-2-yl}-7-{[(35)-3-(merpholin-4-ylmethyl)-3,4-
dihydroisequinelin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 665:3-(Trifluoromethyl)phenyl 6-{1,5-dimethyl-4-|methyl(phenyl)
carbamoyl]-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1f7)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 666:4-(Triflnoromethyl)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)
carbamoyl}-1H-pyrrol-2-y1}-7-{{(3.5)-3-(morpholin-4-ylmethyl)-3,4-
dihydroeisoquinolin-2(1H)-yl|carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 667:2-Cyanophenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl|-1H-
pyrrol-2-y1}-7-{[ (35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]carbonyl}-3,4-dihydreisoquincline-2(1 H)-carboxylate

Example 668:3-Cyanophenyl 6-{1,5-dimethyl-4-|methyl{phenyl)carbamoyl]-1H-
pyrrol-2-y}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-2(1 H}-
yllecarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 669:4-Cyanophenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-111-
pyrrol-2-y1}-7-{[ (3S5)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Lxample 670:2-Ethynylphenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl]-1H-
pyrrol-2-yB-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisequinolin-2(1 H)-
yllcarbonyl}-3,4-dihydreisoquinoline-2(1 H)-carboxylate

Example 671:3-Ethynylphenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl]-1H-
pyrrol-2-yl}-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinelin-2 (1 H)-
ylJearbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 672:4-Ethynylphenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-11-
pyrrol-2-yI}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-2(1 H)-
yllearbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate



10

15

WO 2015/011164 PCT/EP2014/065764

- 274 -

Example 673:2,3-Dichlorophenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl]-1H-
pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 674: Naphthalen-1-yl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl|-1H-
pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihy droisoquinolin-2(1H)-
ylJcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 675: 11-Indol-7-yl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1 H-pyrrol-
2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2{1 H)-yl] carbonyl}-
3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 676:1-Methyl-1H-indol-7-yl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl}-
1H-pyrrol-2-y1}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(LH)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 677:1H-Indol-4-yl 6-{1,5-dimethyl-4-jmethyl(phenyl)carbamoyl]-1H-pyrrol-
2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-2(1 H)-yljcarbonyl}-
3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 678:1-Methyl-1H-indol-4-yl 6-{1,5-dimethyl-4-[methyl(phenylcarbamoyl]-
1H-pyrrol-2-yi}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-3,4-dihydroisequinoline-2(1H)-carboxylate
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Example 679:1H-Pyrrolo|2,3-b]pyridin-4-yl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 680: 1-Methyl-1H-pyrrolo[2,3-b]pyridin-4-yl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl}-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 681:3,4-Dichlorophenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-
pyrrol-2-yl}-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 682: Naphthalen-2-yl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoylj-1-
pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-2(1 H)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 683:1H-Indol-6-yl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl}-1H-pyrrol-
2-y1}-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-
3,4-dihydroeisoquinoline-2(1 H)-carboxylate

Example 684: 1-Methyl-1H-indol-6-yl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-
1H-pyrrol-2-y1}-7-{[ (35)-3-(morphelin-4-ylmethyl)-3,4-dihydroisoquinelin-2(111)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 685:1H-Indol-5-y1 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1 H-pyrrol-
2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1.H)-yl]carbonyl}-
3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 686:1-Methyl-1H-indol-5-y1 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-
1H-pyrrol-2-y1}-7-{{(35)-3-(morpholin-4-ylmethy})-3,4-dihydroisoquinolin-2(1 H)-
yl]earbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 687:1H-Pyrrolo[2,3-b]pyridin-5-yl 6-{1,5-dimethyl-4-
[methyl(phenyl)earbamoyl]-1H-pyrrol-2-yl1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 688:1-Methyl-1H-pyrrolo{2,3-b]pyridin-5-yl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 689: 1H-Pyrrolo|2,3-b]pyridin-4-yl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 690:1H-Pyrrolo|2,3-b]pyridin-5-yl 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-y1}-7-{[(3R)-3-methyl-3 4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 691:2-(Methylsulfanyl)phenyl 6-{1,5-dimethyl-4-|methyl(phenyl)
carbamoyl}-1H-pyrrol-2-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisequinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 692:3-(Methylsulfanyl)phenyl 6-{1,5-dimethyl-4-{methyl(phenyl)
carbamoyl}-1H-pyrrol-2-y1}-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-y} carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 693:4-(Methylsulfanyl)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)
carbamoyl|-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljecarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 694:2-(Dimethylcarbamoyl)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)
carbamoylj-1H-pyrrol-2-yl}-7-{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(LH)-
yljcarbonyl}-3,4-dihydroisoquinoline-2(1.H)-carboxylate

Example 695:3-(Dimethylcarbamoyl)phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)
carbamoyl}-1H-pyrrol-2-yl}-7-{| (3R)-3-methyl-3,4-dihydroisoquinolin-2(1LH)-
yl]carbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate

Example 696:4-(Dimethylcarbamoyl)phenyl 6-{1,5-dimethyl-4-
[methyl{phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-{[(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-carboxylate
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Example 697: Phenyl 7-{{(35)-3-(hydroxymethyl)-3,4-dihydroisequinoelin-2(1H)-
yl}carbonyl}-6-{4-[(4-hydroxyphenyl){(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-
y1}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 698:5-{7-{{(35)-3-(Hydroxymethyl)-3,4-dihydroisoquinolin-2 (1 H)-
yl]earbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-/N-(4-
hydroxyphenyl)-V,1,2-trimethyl-1 H-pyrrole-3-carboxamide

Example 699:Phenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoylj-1 H-pyrrol-2-yi}-
7-{1(385)-3-(hydroxymethyl)-3,4-dihydroisoquinolin-2(1H)-yl}carbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 700:5-|7-{[(35)-3-(Hydroxymethyl)-3,4-dihydroisoquinolin-2(1H)-
yljcarbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-y1]-N,1,2-trimethyl-NV-
phenyl-1H-pyrrole-3-carboxamide

Example 701: Phenyl! 6-[4-(dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-y1}j-7-{[(35)-
3-(hydroxymethyl)-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-
dihydroisoquinoline-2(1H)-carboxylate

Example 702: N,N-Dibutyl-5-[ 7-{[(35)-3-(hydroxymethy])-3,4-dihydroisoquinolin-
2(1d)-yljcarbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-ylj-1,2-dimethyl-

1H-pyrrole-3-carboxamide
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Example 703: Phenyl 6-{4-|(4-hydroxyphenyl)}(methyljcarbamoyl}-1,5-dimethyl-1H-
pyrrol-2-y1}-7-{[(35)-3-(methoxymethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-
3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 704: N-(4-Hydroxyphenyl)-5-[7-{[(35)-3-(methoxymethyl)-3,4-
dihydroiseoquinolin-2(1H)-yl|carbonyl}-2-(phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl1}-N,1,2-trimethyl-1 H-pyrrole-3-carboxamide

Example 705: Phenyl 6-{1,5-dimethyl-4-|methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-
7-{[(35)-3-(methoxymethyl)-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-3,4-
dihydroisoquinoline-2(1 H)-carboxylate

Example 706:5-[7-{[(35)-3-(Methoxymethyl)-3,4-dihydroisoquinolin-2(1H)-
yljcarbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-yl1]-N,1,2-trimethyl-N-
phenyl-1H-pyrrole-3-carboxamide

Example 707: Pheny! 6-[4-(dibutylearbamoyl)-1,5-dimethyl-1H-pyrrol-2-y1]-7-{[(35)-
3-(methoxymethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyi}-3,4~
dihydroisoquinoline-2(1H)-carboxylate

Example 708: N,N-Dibutyl-5-{7-{|(35)-3-(methoxymethyl)-3,4-dihydroisoquinolin-
2(1H)-yljcarbonyl}-2-(phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-y}]-1,2-dimethyl-
1H-pyrrole-3-carboxamide



10

13

20

25

WO 2015/011164 PCT/EP2014/065764

- 280 -

Example 709:3-(6-{4-|(4-Hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl}-7-[(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carbonyloxy)benzoic acid

Step A: 6-(4-{[4-(Benzyloxy)phenyl](methyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl)-7-
[(38)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetraltydroisoquinoline-2-carbonylj-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl chioride

To a solution of the product from Preparation 6ba (450 mg, 047 mmol, 1 eq)in
dichloromethane (45 mL), cooled to 0 °C, was added N,N-diisopropylethylamine (0.41
ml, 2.36 mmol, 5 eq) and triphosgene (139 mg, 0.47 mmol, 0.99 eq), and the mixture was
stirred for 1 h at ambient temperature. The reaction was diluted with dichloromethane and
washed with 1M aqueous HCIL. The organic phase was dried over magnesium sulfate and
concentrated in vacuo to afford a yellow solid that was used directly in the next step

without further purification, and assuming quantitative transformation.

LC/MS (C4sILisCINsOs) 786 [MHH]"; RT 1.33 (Method B)

Step B: 3-f(Benzyloxy)carbonylphenyl 6-(4-{{4-(benzyloxy)phenylj(methyl}carbamoyl}-
L5-dimethyl-1 H-pyrrol-2-yl)-7-[(3S)-3-(morpholin-4-yimethyl)-1,2,3,4-
tetraliydroisoquinoline-2-carbonyl]-1,2,3,4-tetraliydroisoquinoline-2-carboxylate

To a solution of product obtained from Step A (41 mg, 0.05 mmol) in Acetonitrile (5
mL) was added potassium carbonate (71.87 mg, 0.52 mmol), DMAP (0.052 mmol) and
benzyl 3-hydroxybenzoate (0.52 mmol) and the mixture was heated at 60 °C for 16 h.

The reaction mixture was diluted with ethyl acetate, and washed successively with aqueous
sodium bicarbonate, and brine. The organic extracts were dried (MgSQy) and concentrated
in vacuo. Purification by flash column chromatography (4 g silica; dichloromethane to 5%

MeOH/dichloromethane) afforded the desired product.
LC/MS (CgotsoN503) no ionisation; RT 1.46 (Method B)

Step C: 3-(6-{4-[(4-Hydroxyphenyl}(methyl}carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl}-7-
[(3S8)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetraliydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carbonyloxy)benzoic acid
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To a solution of the product obtained in Step B (42 mg, 0.04 mmol, 1 eq) in ethanol (8
mL) was added 10% Pd/C (50 mg) and the mixture was shaken under an atmosphere of
hydrogen for ca 4 h. The reaction was filtered through celite, subsequently eluting with
methanol, and concentrated in vacuo. Purification by flash column chromatography (4 g

silica; dichloromethane to 5% methanol/ dichloromethane) afforded the desired product as

a solid.

LC/MS (CagHarNsOg) 798 [M+H]": RT 1.07 (Method B)
High-resolution mass (ESI+):

Empirical formula: CygtHy7NsOg

[M+H]" calculated: 798.3497

[M+H]|" measured: 798.3438

Example 710:3-{2-]6-{4-|(4-HydroxyphenyD(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yi}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]carbonyl}-3,4-dihydroisoquinolin-2(1H)-ylj-2-oxeethyl}benzoic acid

Example 711:3-({[6-{1,5-Dimethyl-4-|methyl(phenyl)carbamoyl]-1 H-pyrrol-2-yl}-7-
{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinelin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinolin-2(1H)-yl}carbonyl}oxy)benzoic acid

Example 712:3-{2-[6-{1,5-Dimethyl-4-[methyl(phenyl)carbamoyl]-1 H-pyrrol-2-yl}-7-
{1(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-
dihydroisoquinelin-2(1H)-yl]-2-oxoethyl}benzoic acid

Example 713:3-[({6-[4-(Dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-y1]-7-{[(35)-3-
(morphelin-4-ylmethyl)-3,4-dihydroisoquinelin-2(1 H)-yljcarbonyl}-3,4-
dihydroeisoquinolin-2(1H)-yl}carbonyljoxy|benzoic acid



10

15

WO 2015/011164

PCT/EP2014/065764

-282 -

Example 714:3-(2-{6-[4-(Dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-7-{[(35)-3-
(morpholin-4-ylmethyl)-3,4-dibydreisoquinolin-2(1LH)-yl)carboenyl}-3,4-
dihydroisoequinolin-2(1H)-yl}-2-oxoecthyl)benzoic acid

Example 715:3-(6-{4-}(4-Hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carbonyloxy)benzoic acid

The procedure is as in Example 709, replacing the product from Preparation 6bb with the

product from Preparation 6bf] in Step A.

LC/MS (CpHyoNaO7) 711 [M-HY; RT 1.27 (Method B)
High-resolution mass (ESI+):

Empirical formula: CyoH4N4O5

[M+2H]** calculated: 713.2970

[M+2HT*" measured: 713.2962

Example 716;3-{2-[6-{4-|(4-Hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1.H-
pyrrol-2-y1}-7-{| (3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-
dihydroeisoquinolin-2(1H)-yl]-2-oxeethyl}benzoic acid

Example 717:3-({[6-{1,5-Dimethyl-4-|methyl(phenyl)carbamoylj-1H-pyrrol-2-yl}-7-
{1(3R)-3-methyl-3,4-dihydroisequinolin-2(1 H)-yljcarbonyl}-3,4-dihydreisoquinolin-
2(1H)-ylJcarbonyl}oxy)benzoic acid
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Example 718:3-{2-{6-{1,5-Dimethyl-4-[methyl(phenyl)earbamoyl]-1 H-pyrrol-2-yl}-7-
{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl}carbonyl}-3,4-dihydroisoquinolin-
2(1H)-yl]-2-oxoethyl}benzoic acid

Example 719:3-[({6-[4-(Dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl}-7-{[3R)-3-
methyl;3,4—dihyd1‘0is0quinolin-2(lH)-yl]carbonyl} ~3,4-dihydroisoquinolin-2(1H)-

yl}carbonyl)oxy]|benzoic acid

Example 720:3-(2-{6-|4-(Dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-y1]-7-{[(3R)-3-
methyl-3,4-dihydroisequinolin-2(1 H)-yl]carbonyl}-3,4-dihydroisoquinolin-2(1 H)-yl}-

2-oxoethyl)benzoic acid

Example 721:4-(6-{4-[(4-Hydroxyphenyl){methyl)carbamoyl}-1,5-dimethyl-1H-
pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylnethyl)-1,2,3 4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carbonyloxy)benzoic acid

The procedure is as in Example 709, replacing benzyl 3-hydroxybenzoate from Step B
with benzyl 4-hydroxybenzoate.

LC/MS (Cy6H47N505) 798 [M+H]"; RT 1.07 (Method B)
High-resolution mass (ESI+):

Empirical formula: CagH47N5Og

[M+]" calculated: 798.3497

[M+H]" measured: 798.3475
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Example 722:4-{2-[6-{4-[(4-Hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 F-
pyrrol-2-yl}-7-{[(38)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2{1H)-
yllearbonyl}-3,4-dihydroisoquinolin-2(1H)-yl]-2-oxoethyl}benzoic acid

Example 723:4-({|6-{1,5-Dimethyl-4-[methyl(phenyl)carbamoyl]-1 H-pyrrol-2-y1}-7-
{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2{1 H)-yl]carbonyl}-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}oxy)benzoic acid

Example 724:4-{2-[6-{1,5-Dimethyl-4-|methyl(phenyl)carbamoyl]-1 H-pyrrol-2-y1}-7-
{[(38)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl}carbonyl}-3,4-
dihydroisequinolin-2(1H)-ylj-2-oxeethyl}benzoic acid

Example 725:4-[({6-[4-(Dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-y1]-7-{| (35)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl carbonyl}-3,4-
dihydroisoquinolin-2(1H)-yl}carbonyl)oxy]benzoic acid

Example 726:4-(2-{6-[4-(Dibutylcarbamoyl)-1,5-dimethy}-1 H-pyrrol-2-yl]-7-{| (3.5)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinoelin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinolin-2(1H}-yl}-2-oxoethyl)benzoic acid

Example 727:4-({|6-{4-[(4-Hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl}-7-{{(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yljcarbonyl}-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}oxy)benzoic acid
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Example 728:4-{2-[6-{4-[(4-Hydroxyphenyl}(methyl}carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yI}-7-{[(3R)-3-methyl-3,4-dihydreisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroeisoquinolin-2(1 H)-yl}-2-oxoethyl}benzoic acid

Example 729:4-({|6-{1,5-Dimethyl-4-[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl1}-7-
{I(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}oxy)benzoic acid

Example 730:4-{2-]6-{1,5-Dimethyl-4-|[methyl{phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-
{[(3R)-3-methyl-3,4-dihydroisequinolin-2(1 H)-yl]carbenyl}-3,4-dihydroisoquinolin-
2(1H)-yl]-2-oxoethyl}benzoic acid

Example 731:4-[({6-[4-(Dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-yl}-7-{[ (3R)-3-
methyl-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinolin-2(1H)-

yl}carbonyljoxy]benzoic acid

Example 732:4-(2-{6-[4-(Dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-yl]-7-{[(3R)-3
methyl-3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-3,4-dihydroisoquinolin-2(1H)-yl}-

2-oxoethyl)benzoic acid

Example 733:3-(6-{4-[(4-Hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-y1}-7-[(35)-3-](4-methylpiperazin-1-ylymethyl}-1,2,3,4-
tetrahydroisoguinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-
carbonyloxy)benzoic acid

The procedure is as in Example 709, replacing the product from Preparation 6ba with the

product from Preparation 6bf, in Step A.

LC/MS (C47H50NgO7) 811 [M+H]"; RT 2.16 (Method A)
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High-resolution mass (ESI+):
Empirical formula: C47Hs50NgO-
[M+2H]*" calculated: 406.1943

[M+2H]*" measured: 406.1944

Example 734:3-{2-[6-{4-[(4-Hydroxyphenyl){methyl)carbamoyl]-1,5-dimethyl-1 -
pyrrol-2-yB}-7-{[(35)-3-[ (4-methylpiperazin-1-yDmethyl}-3,4-dihydroisoquinolin-
2(1H)-yl|carbonyl}-3,4-dihydroisoquinolin-2(1H)-yl]-2-oxoeethyl}benzoic acid

Example 735:3-(6-{1,5-Dimethyl-4-[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-
[(35)-3-|(4-methylpiperazin-1-yl)methyl]-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-

1,2,3,4-tetrahydroisoquineline-2-carbonyloxy)benzoic acid

The procedure is as in Example 709, replacing the product from Preparation 6ba with the

product from Preparation 6ce, in Step A.

LC/MS (C47Hs5oNeOs) 795 [M+H]™; RT 1.4 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy7H;50NsO4

[M+2H]*" calculated: 398.1969

[M+2H}*" measured: 398.1985

Example 736:3-{2-[6-{1,5-Dimethyl-4-|methyl(phenyl)carbamoyl]-1H-pyrrol-2-y1}-7-
{1{35)-3-|(4-methylpiperazin-1-yl)methyl]-3,4-dihydreisoquinolin-2(1 H)-yljcarbonyl}-
3,4-dihydroisoquinolin-2{1 H)-yl]-2-oxoethyl}benzoic acid
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Example 737: 3-[({6-[4-(Dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-yl]-7-{[(35)-3-
[(4-methylpiperazin-1-yl)methyl}-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-
dihydroisoquinolin-2{1)-yl}carbonyl)oxy|benzoic acid

Example 738:3-(2-{6-[4-(Dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-y1]-7-{[(3.5)-3-
|(4-methylpiperazin-I-ylmethyl}-3,4-dihydroisoquinolin-2{117)-yl]carbonyl}-3,4-
dihydroisoquinolin-2(1H)-yl}-2-oxoethyl)benzoic acid

Example 739:4-({{0-{4-[(4-Hydroxyphenyl)(methylcarbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yi}-7-{{(3.5)-3-|(4-methylpiperazin-1-y)methyl]-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-3,4-dihydreisoquinolin-2(1 H)-yl]carbonyl}oxy)benzoic acid

Example 740:4-{2-[6-{4-[(4-Hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-11-
pyrrol-2-yl}-7-{[(38)-3-[ (4-methylpiperazin-1-yl)methyl]-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-3,4-dihydreisoquinolin-2(1H)-yl]-2-oxoethyl}benzoic acid

Example 741:4-({{6-{1,5-Dimethyl-4-[methyl(phenyl)carbamoyl]-1 H-pyrrol-2-yl}-7-
{[(35)-3-[(4-methylpiperazin-1-yl)methyl]-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-
3,4-dihydroisoquinolin-2(1H)-yl| carbonyl}oxy)benzoic acid

Example 742:4-{2-[6-{1,5-Dimethyl-4-[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-
{[(35)-3-[(4-methylpiperazin-1-yl)methyl]-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-
3,4-dihydroisoquinolin-2(1H)-yl]-2-oxoethyl}benzoic acid
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Example 743:4-[({6-|4-(Dibutylcarbamoyl)-1,5-dimethyl-1H-pyrrol-2-yl]-7-{[(35)-3-
[(4-methylpiperazin-1-yl)methyl]-3,4-dihydroisoquinolin-2(1H)-yl}carbonyl}-3,4-
dihydroisoquinolin-2(1H)-yl}carbonyl)oxy|benzoic acid

Example 744:4-(2-{6-|4-(Dibutylcarbamoyl)-1,5-dimethyl-1 H-pyrrol-2-yl}]-7-{[(3.5)-3-
[(4-methylpiperazin-1-yl)methyl]-3,4-dihydroisoquinolin-2(1 H)-yl]carbonyl}-3,4-
dihydroisoquinolin-2(1H)-yl}-2-oxoethyl)benzoic acid

Example 745:5-(2-Acetyl-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1)-N-(4-hydroxyphenyl)-1,2-
dimethyl-N-phenyl-1H-pyrrole-3-carboxamide

Example 746:5-(2-Acety}-7-{](3R)-3-methyl-3,4-dihydroisoquinolin-2(1H)-
yl]earbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl)-N-(4-hydroxyphenyl)-1,2-dimethyl-
N-phenyl-1H-pyrrole-3-carboxamide

Example 747: N-(4-Hydroxyphenyl)-1,2-dimethyl-5-(2-methyl-7-{{(3R)-3-methyl-3,4-
dihydroeisoquinolin-2(1 H)-yllcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1)-N-phenyl-
1H-pyrrole-3-carboxamide

Example 748:5-(2-Acetyl-7-{|(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1)-N-(4-hydroxyphenyl)-1,2-
dimethyl-N-(1-methyl-1 H-pyrrolo[2,3-b]pyridin-5-yl)-1H-pyrrole-3-carboxamide
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Example 749:5-(2-Acetyl-7-{{(3R)-3-methyl-3,4-dihydreisoquinolin-2(1 H)-
yllearbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y)-V-(4-hydroxyphenyl)-1,2-dimethyl-
N-(1-methyl-1H-pyrrolo|2,3-b]pyridin-5-yI)-1 H-pyrrole-3-carboxamide

Example 750: N-(4-Hydroxyphenyl)-1,2-dimethyl-5-2-methyl-7-{|(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-1,2,3,4-tetrahydroisequinolin-6-y1)-N-(1-
methyl-1H-pyrrolo]2,3-b)pyridin-5-y1)-1 H-pyrrole-3-carboxamide

Example 751:5-(2-Acetyl-7-{[(35)-3-(morpholin-4-ylinethyl)-3,4-dihydroisoqainelin-
2(18)-yljcarbonyl}-1,2,3 4-tetrahydroisoquinolin-6-yl)-N-(4-hydroxyphenyl)-1,2-
dimethy}l-N-(pyridin-4-y1)-1H-pyrrole-3-carboxamide

Example 752:5-(2-Acetyl-7-{[(3R)-3-methy!-3,4-dihydroisoquinolin-2(1 H)-
yljcarbonyl}-1,2,3,4-tetrahydreisoquinolin-6-yl)-N-(4-hydroxyphenyl}-1,2-dimethyl-
N-(pyridin-4-y1)-1H-pyrrole-3-carboxamide

Example 753: N-(4-Hydroxyphenyl)-1,2-dimethyl-5-(2-methyl-7-{{(3R)-3-methyl-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl)-N-
(pyridin-4-yl)-1H-pyrrole-3-carboxamide

Example 754:5-(2-Acetyl-7-{[(35)-3-(morpholin-4-yImethyl)-3,4-dihydroisequinolin-
2(1H)-ylcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl)-1,2-dimethyl-N,N-diphenyl-

LH-pyrrole-3-carboxamide
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Example 755:5-(2-Acetyl-7-{[(3K)-3-methy!-3,4-dihydroisoquinolin-2(111)-
yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl)-1,2-dimethyl-NV,N-diphenyl-1H-

pyrrole-3-carboxamide

Example 756:1,2-Dimethyl-5-(2-methy!-7-{[(3R)-3-methyl-3,4-dihydreisoguinolin-
2(1H)-yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl)-N,N-diphenyl-1 H-pyrrole-3-

carboxamide

Example 757:5-(2-Acetyl-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-yljcarbonyl}-1,2,3 4-tetrahydroisoquinolin-6-yl)-1,2-dimethyl-N-(1-methyl-1H-
pyrrolo[2,3-b]pyridin-5-yl)-N-phenyl-1H-pyrrole-3-carboxamide

Example 758: 5-(2-Acetyl-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2{1 H)-
yl]earbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1)-1,2-dimethyl-N-(1-methyl-1H-
pyrrole|2,3-b]pyridin-5-yl)-N-phenyl-1 H-pyrrole-3-carboxamide

Example 759:1,2-Dimethyl-5-(2Z-methyl-7-{[(3R)-3-methyl-3,4-dihydreisoquinolin-
2(1H)-yl]carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl)-~N-(1-methyl-1H-pyrrolo[2,3-
blpyridin-S5-yl)-N-phenyl-1H-pyrrole-3-carboxamide

Example 760; 5-(2-Acetyl-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroeisogquinolin-
2(1H)-yljcarbonyl}-1,2,3 4-tetrahydroisoquinolin-6-yl)-1,2-dimethyl-V-phenyl-N-
(pyridin-4-yl)-1 H-pyrrole-3-carboxamide
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Example 761:5-(2-Acetyl-7-{[(3R)-3-methyl-3,4-dihydroisoquinolin-2(1 1)-
yljcarbonyl}-1,2,3,4-tetrahydroisoquinolin-6-yl)-1,2-dimethyl-N-phenyl-N-(pyridin-4-
y)-1H-pyrrole-3-carboxamide

Example 762:1,2-Dimethyl-5-(2-methyl-7-{|(3R)-3-methy}-3,4-dihydroisoquinolin-
2(1H)-yl|carbonyl}-1,2,3,4-tetrahydroisoquinolin-6-y1)-N-phenyl-N-(pyridin-4-yl)-1 H-

pyrrole-3-carboxamide

Example 763:4-Methylphenyl 6-{4-[(4-hydroxyphenyl)(1-methyl-1 H-pyrazol-4-
ylhcarbamoyl]-1,5-dimethyl-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquineline-2(1H)-carboxylate

Example 764:4-Methylphenyl 6-{1-[(4-hydroxyphenyl)(1-methyl-1 H-pyrazol-4-
yhearbamoyl]-5,6,7,8-tetrahydroindolizin-3-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-
3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1H)-

carboxylate

Example 765:4-Methylphenyl 6-{4-|(4-hydroxyphenyD)(pyridin-4-yl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-ylcarbonyl}-3,4-dihydroisequinoline-2(1H)-carboxylate

Example 766:4-Methylphenyl 6-{1-[(4-hydroxyphenyl)(pyridin-4-yl)carbamoyl]-
5,6,7,8-tetrahydroindolizin-3-y1}-7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroeisoquinolin-2(1H)-yl}carbonyi}-3,4-dihydreisoquinoline-2(1H)-carboxylate

Example 767:4-Methylphenyl 6-{4-[(4-hydroxyphenyl)}(1-methyl-1H-pyrrolo{2,3-
blpyridin-5-ylcarbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1}-7-{{(35)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl|carbonyl}-3,4-dihydroisoquinoline-2(1H)-

carboxylate
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Example 768:4-Methylphenyl 6-{1-[(4-hydroxyphenyl)(1-methyl-1 H-pyrrolo|2,3-
bipyridin-3-yl)earbamoyl}]-5,6,7,8-tetrahydroindolizin-3-y1}-7-{[(35)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-

carboxylate

Example 769:4-Methylphenyl 6-(1,5-dimethyl-4-{(1-methyl-1H-pyrazol-d-yl)[4-
{phosphonooxy)phenyljcarbamoyl}-1H-pyrrol-2-y1)-7-{[(35)-3-(morpholin-4-
yhmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl] carbonyl}-3,4-dihydroisoquinoline-2(1H)-

carboxylate

Example 770: 4-Methylphenyl 6-(1-{(1-methyl-1H-pyrazol-d-yl)[4-(phosphonooxy)
phenyljcarbamoyl}-5,6,7,8-tetrahydroindolizin-3-y1)-7-{[(3.5)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoequinolin-2(1H)-yl]carbonyl}-3,4-dihydreisoquinoline-2(1 H)-

carboxylate

Example 771:4-Methylphenyl 6-(1,5-dimethyl-4-{{4-(phosphonooxy)phenyl](pyridin-
4-yl}earbamoyl}-1H-pyrrol-2-yl)-7-{{(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl}-3,4-dihydroisoquinoline-2(1 H)-carboxylate

Example 772:4-Methylphenyl 7-{[(35)-3-(morpholin-4-ylmethyl)-3,4-
dihydroeisoquinolin-2(1H)-ylcarbonyl}-6-(1-{[4-(phosphoneoxy)phenyl](pyridin-4-
ylearbamoyl}-5,6,7,8-tetrahydroindolizin-3-y1}-3,4-dihydroisoquinoline-2(1 H)-

carboxylate

Example 773:4-Methylphenyl 6-(1,5-dimethyl-4-{(1-methyl-1H-pyrrolo]2,3-b]pyridin-
S-y)[4-(phosphonooxy)phenyl]carbamoyl}-1H-pyrrol-2-yl)-7-{}(35)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1.H)-yl]carbonyl}-3,4-dihydroisoquinoline-2(1 H)-

carboxylate

Example 774: 4-Methylphenyl 6-(1-{(1-methyl-1H-pyrrolo|2,3-b]pyridin-5-yi)[4-
(phosphonooxy)phenyl]carbamoyl}-5,6,7,8-tetrahydroindolizin-3-yl)-7-{[(3.5)-3-
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(morpholin-4-ylmethyl)-3,4-dihydreisoquinolin-2(1 H)-yl] carbonyl}-3,4-
dihydroeisoquinoline-2(1H)-carboxylate

Example 775: 2-j2-(Dimethylcarbamoyl)ethyl]phenyl 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl}-7-[(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-

carboxylate

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A
with the product from Preparation 6bb, and replacing benzy!l 3-hydroxybenzoate from Step
B with 3-(2-hydroxyphenyl)-N,N-dimethylpropanamide.

LC/MS (CysHaoN505) 768 [M+H]™; RT 2.51 (Method A)
High-resolation mass (ESI+):
Empirical formula: CagHigN5sOpg
[M+2HJ*" calculated: 384.6914

[M+2H]*" measured: 384.6929

Example 776: 3-[2-(Dimethylcarbamoyl)ethyliphenyl 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1}-7-[(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-

carboxylate

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A
with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step
B with 3-(3-hydroxyphenyl)-N,N-dimethylpropanamide.

LC/MS (CssHioNsOg) 768 [M+H]"; RT 2.50 (Method A)
High-resolution mass (ESI+):
Empirical formula: CysHgoNsOy

[M+2HP calculated: 384.6914
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[M+2H]*" measured: 384.6913
Example 777; 5-{7-1(35)-3-[(Dimethylamine)methyl]-1,2,3,4~

tetrahydroisoquinoline-2-carbonyl}-2-(2-phenylacetyl)-1,2,3.4-tetrahydroeisoquinolin-
6-y1}-N-(4-hydroxyphenyl)-N,1,2-trimethyl-1H-pyrrole-3-carboxamide

Step A: N-{4-(Benzyloxy}phenyl]-5-{7-{(3S}-3-[(dimethylamino)methyl]-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-tetralydroisoquinolin-6-
VI-N, 1, 2-trimethyl-1H-pyrrole-3-carboxamide

A solution of the compound from Preparation 6be (50 mg, 0.05 mmol)and N,N-
diisopropylethylamine (48 pl., 0.27 mmol} in dichloromethane (5 mL) was cooled to 0°C.
To this was added phenylacety) chloride (8 pL, 0.06 mmol) and the reaction was then
stirred at ambient temperature for 1 h. The reaction mixture was diluted with
dichloromethane, washed with 1M aqueous sodium hydroxide, and then brine. The organic
exfract was dried over magnesium sulphate, filtered and concentrated in vacuo.
Purification by flash column chromatography (CombiFlash Ry, 4 g RediSep™ silica
cartridge; dichloromethane to 10 % methanol in dichloromethane) afforded the desired

product.

LC/MS (Cs;Hs3NsO,) 800 [M+H]"; RT 1.26 (Method B)

Step B: 5-{7-[(3S)-3-[(dimethylamino)methyl]-1,2,3,4-tetralydroisoquinoline-2-
carbonyl]-2-(2-phenylacetyl)-1,2,3,4-tetrahydroisoquinolin-6-yl}-N-(4-hydroxyphenyl)-
N, 1, 2-trimethyl-1H-pyrrole-3-carboxamide

To a solution of the material from Step A (30 mg, 0.04 mmol) in ethanol (5 mL.) was added
10% Pd/C (catalytic amount) and the mixture was shaken under an atmosphere of
hydrogen for ca 16 h. The mixture is filtered through celite, subsequently eluting with
methanol, and concentrated under reduced pressure. Purification by flash column
chromatography (CombiFlash Ry, 4 g RediSep™ silica cartridge; dichloromethane to 7 %

methanol in dichloromethane) afforded the desired product.

EC/MS (C44HysN504) 710 [M+H]"; RT 1.07 (Method B)
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High-resolution mass (ESI+):

Empirical formula: CasHayN5O4

[M+H]" calculated: 710.3701

[M+H]" measured: 710.3702

Example 778: N-(4-Hydroxyphenyl)-V,1,2-trimethyl-5-{7-[(35)-3-[(4-methylpiperazin-
1-ylymethyl}-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-y1}-1H-pyrrole-3-carboxamide

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step

A with the compound from Preparation 6bf.

LC/MS (Cy7HsNgO4) 765 [MH+H]"; RT 1.08 (Method B)
High-resolution mass (EST+):

Empirical formula: C47Hs52NgO4

[M+H]" caleulated: 765.4123

[M+H]" measured: 765.4141

Example 779: N-{4-Hydroxyphenyl)-N,1,2-trimethy}-5-{7-{(35)-3-]2-(morpholin-4-
yl)ethyl]-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-1H-pyrrole-3-carboxamide

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step

A with product from Preparation 6bc.

LC/MS (C47H5N50s) 766 [M+H]": RT 1.08 (Method B)
High-resolution mass (ESI+):

Empirical formula: C47Hs;NsOs

[M+H]" calculated: 766.3963
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[M+H]" measured: 766.3982

Example 780: N-Ethyl-N-(4-hydroxyphenyl)-1,2-dimethyl-5-{7-[(3.5)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-y1}-1H-pyrrole-3-carboxamide

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step

A with product {rom Preparation 6f.

LC/MS (Cy47HsiN505) 766 [M-+H]"; RT 1.15 (Method B)
High-resolution mass (EST+):

Empirical formula: C4715NsO5

[M+H]" calculated: 766.3963

[M+H]" measured: 766.3967

Example 781: N-(4-Hydroxyphenyl)-1,2-dimethyl-5-{7-[(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-2-(2-phenylacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl}-N-propyl-1H-pyrrole-3-carboxamide

The procedure is as in Example 777, replacing the product from Preparation 6be in Step A

with the product from Preparation 6g.

LC/MS (C45Hs3N50s) 780 [M+H]™; RT 1.19 (Method B)
High-resolution mass (ESI+):

Empirical formula: CygHs3NsOs

[M+H]" calculated: 780.4119

[M-+H]" measured: 780.4101
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Example 782: 5-{7-[(35)-3-[(Dimethylamino)methylj-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinolin-

6-y1}-N-(4-hydroxyphenyl)-V,1,2-trimethyl-1H-pyrrole-3-carboxamide
LC/MS (CagHyoF3NsOy4) 688 [M+H]"; RT 1.07 (Method B)
High-resolution mass (ESI+):

Empirical formula: C3sHgpNsO4F;

[M+H]" calculated: 688.3105

[M+H]" measured: 688.3094

Example 783: V-(4-Hydroxyphenyl)-V,1,2-trimethyl-5-{7-[(3.9)-3-[(4-methylpiperazin-
1-yDymethyl}-1,2,3,4-tetrahydroisoquinoline-2-carbonyl}-2-(triflueroacetyl)-1,2,3,4-
tetrahydroisoquinolin-6-yl1}-1H-pyrrole-3-carboxamide

LC/MS (CyqHysNgO4F3) 743 [M+H]"; RT 1.09 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4HasNgO4F;

[M+2HT* calculated: 372.1800

[M+2H]*" measured: 372.1801

Lxample 784: 4-Bromophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyh-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl|-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

Step A: 4-Bromophenyl 6-(4-{{4-(benzyloxy)phenyl](methyl)carbamoyi}-1,5-dimethyi-
1H-pyrrol-2-pl)-7-[(38}-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-

carbonyi]-1,2,3,4-tetraliydroisoquinoline-2-carboxylate

To a solution of the compound from Preparation 6ba (108 mg, 0.11 mmol) and N,N-

diisopropylethylamine (0.1 mL, 0.57 mmol) in dichloromethane (15 mL), cooled to 0 °C,
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was added triphosgene (34 mg, 0.11 mmol) and the mixture was stirred for 1 h at ambient
temperature. The reaction was diluted with dichloromethane and washed with 1M aqueous
HCIL. The organic extract was dried over magnesium sulfate, filtered and concentrated in
vacuo to afford a yellow solid. To a solution of this solid in acetonitrile (10 mL) was added
potassium carbonate (152 mg, 1.1 mmol), DMAP (13 mg, 0.11 mmol) and 4-bromophenol
(98 mg, 0.57 mmol) and the mixture was heated at 60 °C for ¢ 16 h. The reaction was
diluted with ethyl acetate and washed successively with saturated aqueous sodium
bicarbonate, and brine. The organic extract was dried over magnesium sulfate and
concentrated in vacuo. Purification by flash column chromatography (CombiFlash Ry, 4 g
RediSep™ silica cartridge; dichloromethane to5 % methanol in dichloromethane) afforded

the desired product (79 mg, 0.09 mmol).
LC/MS (Cs;HsBrN;Op) 922 [M+H]"; RT 1.50 (Method B)

Step B: 4-Bromophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl}-7-{(38)-3-(morpholin-4-ylmethyl)-1,2,3 4-tetrahvdroisoquinoline-2-

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

The product from Step A was dissolved in dichloromethane (10 mlL) and cooled to 0 °C.
To this was added boron trichloride (5 eq.) drop-wise. The reaction was then allowed to
warm to ambient temperature for 1 h. The reaction mixture was adsorbed onto isolute and
purified by chromatography (CombiFlash Ry, 12 g RediSep™ silica cartridge) eluting in a
gradient of dichloromethane to 5 % methanol in dichloromethane to afford the desired

product.

LC/MS (C45Hy6BrNsOg) 832 [M+H]"; RT 1.24 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy5HygNsO(Br

[M+2H]* calculated: 416.6388

[M+2H1*" measured: 416.6374
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Example 785: 4-Methylphenyl 6-{1,5-dimethyl-4-methyl(phenyl)carbamoyl]-
1H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

To a solution of product from Preparation 6cb (50 mg, 0.09 mmol) and N,N-
diisopropylethylamine (38 uL, 0.19 mmol) in dichloromethane (§ mL), cooled to 0 °C, was
added 4-methyiphenyl chloroformate (15 pl., 0.1 mmol) and the mixture was stirred at
ambient temperature for 1 h. The reaction was diluted with dichloromethane, then washed
successively with 1M aqueous sodium hydroxide, and brine. The organic extract was dried
over magnesium sulfate, filtered and concentrated in vacuo. Purification by flash column
chromatography (CombiFlash Ry, 12 g RediSep™ silica cartridge; dichloromethane to 5 %

methanol in dichloromethane) afforded the desired product.

LC/MS (CoHpN4Og) 667 [MHH]'; RT 1.50 (Method B)

High-resolution mass (ESI+):
Empirical formuia: CyHgpN4O4
IM+H]" calewlated: 667.3279

[M+H]" measured: 667.3287

Example 786: 4-Cyanophenyl 6-{1,5-dimethyl-4-jmethyl(phenyl)carbamoylj-
1H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonylj-1,2,3,4-
tetrahydroisoquinoline-2-carboxylate

Step A: 6-{1,5-Dimethyi-4-fmethyl(phenyl)carbamoyl]-1H-pyrrol-2-y(}-7-[(3R)-3-metiyl-
1,2,3,4-tetralydroisoquinoline-2-carbonylf-1,2,3,4-tetraltydroisoquinoline-2-carbonyl

chiloride

To a solution of the product from Preparation 6¢cb (300 mg, 0.56 mmol)and N,N-
diisopropylethylamine {0.29 ml., 1.69 mmol) in dichloromethane (10 mL), cooled to 0 °C,
was added triphosgene (167 mg, 0.56 mmol) and the mixture was allowed to warm to
ambient temperature over 1 h, The reaction was diluted with dichloromethane, washed

with IM aqueous HC!, and dried over magnesium sulphate. Concentration in vacuo
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afforded a yellow solid that was used directly in the next step without further purification,

and assuming quantitative transformation.
LC/MS (C35H35CINGO;) 595 IM+H]; RT 1.41 (Method B)

Step B: 4-Cyanophenyl 6-{1,5-dimethyl-4-[methyl(phenyl}carbamoyl]-1H-pyrrol-2-yl}-7-
[(3R)-3-methyl-1,2,3,4-tetraliydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

To a solution of the carbamoyl chloride from Step A (50 mg, 0.072 mmol) in acetonitiile
(5 mL) was added potassium carbonate (50 mg, 0.36 mmol) and 4-hydroxybenzonitrile (10
mg, 0.086 mmol). After heating at 60 °C for ca. 16 h the reaction was allowed to cool to
ambient temperature, then diluted with ethyl acetate and washed successively with 1M
aqueous sodium hydroxide, and brine. The organics extract was dried over magnesium
sulphate, concentrated in vacuo, and purified by preparative HPLC to afford the desired

product.

LC/MS (CyH3N50,) 678 [M+H]'; RT 1.41 (Method B)
High-resolution mass (ES1+):

Empirical formula: CgpH3oNs04

[M+H]" calculated: 678.3075

[M+H]" measured: 678.3086

Example 787: 3-]2-(Dimethylcarbamoyl)ethyl]pheny! 6-{1,5-dimethyl-4-
[methyl(phenyl)carbamoyl]-1H-pyrrol-2-yl}-7-[(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquineline-2-carboxylate

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 3-(3-
hydroxyphenyl)-~N,N-dimethylpropanamide.

LC/MS (Cy4sHioNsOs) 752 [M+H]"; RT 1.39 (Method B)

High-resolution mass (ESI+):
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Empirical formula: CssHigNsOs
[M+2H]2+ calculated: 376.6940
[M+2HP" measured: 376.6930
Example 788: 4-[2-(Dimethylcarbamoyl)ethyljphenyl 6-{1,5-dimethyl-4-

| methyl(phenyl)ecarbamoyl]-1H-pyrrol-2-y1}-7-[ (3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl|-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 3-(4-
hydroxyphenyl)-N,N-dimethylpropanamide.

LC/MS (Cy4HgoN50s) 752 [M+H]'; RT 1.38 (Method B)
High-resolution mass (EST+):
Empirical formula: Cy4gHaoNsOs
[M+2H]*" calculated: 376.6940

[M+2H]*" measured: 376.6926

Example 789: 1H-Indol-5-y! 6-{1,5-dimethyl-4-[methyl(phenyl}carbamoyl]-1H-
pyrrol-2-yl}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl)-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 786, replacing 4-hydroxybenzonitrile in Step B with 1/4-
indol-5-ol.

LC/MS (Cy3Hy N5Oy) 692 [M+H]"; RT 1.41 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cq3H4iNsOx

[M+H]" calculated: 692.3231

[M+H]" measured: 692.3210
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Example 790: Cyclohexyl 6-{4-](4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yI}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

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

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6bb, and replacing phenylacetyl chloride with

cyclohexyl chloroformate.

LC/MS (C41HiN4Os) 675 [M+H]; RT 1.45 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy;HseN4Os

[M+H]' calculated: 675.3541

[M+H]" measured: 675.3548

Example 791: Cyclohexyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoylj-1,5-
dimethyl-1H-pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

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

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with

cyclohexyl chloroformate.

LC/MS (C4sHs3NsOg) no ionisation; RT 1.28 (Method B)
High-resolution mass (ESI+):

Empirical formula: C45sH33N504

[M+H] calculated: 760.4069

[M-+H]" measured: 760.4078
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Example 792: N-Cyclohexyl-6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxamide

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6bb, and replacing phenylacetyl chloride with

cyclohexyl isocyanate.

LC/MS (Cq1HyiN50) 674 [M+H]"; RT 1.34 (Method B)
High-reselution mass (ESI+):

Empirical formula: Cy;Hy7N504

[M+H]" calculated: 674.3701

[M+H]" measured: 674.3696

Example 793: N-Cyclohexyl-6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoguinoline-2-carboxamide

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with

cyclohexyl isocyanate.

LC/MS (CysHs54NgO5) no ionisation; RT 1.18 (Method B}
High-resolution mass (ESI+):

Empirical formula: CysHsyNgOs

[M-+H]" calculated: 759.4228

[IM+H]" measured: 759.4192
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Example 794: 5-]2-(2-Cyclohexylacetyl)-7-[(35)-3-(morpholin-4-yImethyl)-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinolin-6-yl]-~N-(4-
hydroxyphenyl)-V,1,2-trimethyl-1 H-pyrrole-3-carboxamide

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with 2-

cyclohexylacetyl chloride.

LC/MS (C46HssNsOs) no ionisation; RT 1.24 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cs6HssNsOs

[M+H]" calculated: 758.4276

[M+H]" measured: 758.4247

Example 795: 5-12-(2-Cyclohexylacetyl)-7-[(3R)-3-methy}-1,2,3,4-
tetrahydroisoquinoline-2-earbonyl]-1,2,3,4-tetrahydroisogquinolin-6-yl]-N-(4-
hydroxyphenyl)-¥,1,2-trimethyl-1H-pyrrole-3-carboxamide

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6bb, and replacing phenylacetyl chloride with 2-

cyclohexylacetyl chloride.

LC/MS (CyHsgN4Oy) 673 [MHH]"; RT 1.24 (Method B)
High-resolution mass (ESI+);

Empirical formula; CyHygNgOy4

[M+H]" calculated: 673.3748

[M+H]" measured: 673.3741
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Example 796: Cyeclopenty! 6-{4-[(4-hydroxyphenyD(methyl)carbamoyl}-1,5-
dimethyl-1H-pyrrol-2-yB}-7-{(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with

cyclopentyl chloroformate.

LC/MS (CyqH51NsOg) 746 [M+H]"; RT 1.24 (Method B)
High-resolution mass (ESI+):

Empirical formula: CygqHsiNsOg

[M+H]" calculated: 746.3912

[M-+-H]" measured: 746.3891

Example 797: (1R,28,5R)-5-Methyl-2-(propan-2-yl)cyclohexyl 6-{4-[(4-
hydroxyphenyl)(methyl)earbamoyl]-1,5-dimethyl-121-pyrrol-2-yl}-7-[(35)-3-
(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with
(1R,2S,5R)-5-methyl-2-(propan-2-yl)cyclohexyl chloroformate.

LC/MS (C49HgiNsOg) 816 [M+H]™; RT 1.47 (Method B)
High-resolution mass (ESI+):

Empirical formula: CgHsNsOg

[M+H]" calculated: 816.4695

[M+H]" measured: 816.4717
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Example 798: 5-{2-|2-(Adamantan-1-yDacetyl]-7-[(35)-3-(morpholin-4-
ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyli]-1,2,3,4-tetrahydroisoguinolin-6-
y1}-N-(4-hydroxyphenyl)-V,1,2-trimethyl-1H-pyrrole-3-carboxamide

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6ba, and replacing phenylacetyl chloride with 2-

(adamantan-1-yl)acetyl chloride.

LC/MS (CspHsgNsOs) 810 [M+H]"; RT 1.32 (Method B)
High-resolution mass (ESI+):

Empirical formula: CseHsoNsOs

[M~+H]" calculated: 810.4589

[M+H]" measured: 810.4586

Example 799: N-(4-Hydroxyphenyl)-N,1,2-trimethyl-5-{7-|(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-2-{2-(piperidin-1-yl)acetyl]-1,2,3,4-
tetrahydroisoquinolin-6-yl}-1 H-pyrrole-3-carboxamide

Step A: N-[f4-(Benzyloxy)phenyl]-N,1,2-trimethyl-5-{7-[(3R}-3-methyl-1,2,3,4-
tetralydroisoquinoline-2-carbonyl]-2-{2-(piperidin-1-pl)acetyl]-1,2,3,4-
tetraliydroisoquinolin-6-yl}-1H-pyrrole-3-carboxamide

To a solution of the compound from Preparation 6bb (50 mg, 0.08 mmol) in DMF (2
mlL) was added 2-(1 H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate (30 mg, 0.08 mmol), N,N-diisopropylethylamine (41 pl, 0.23 mmol,
3 eq), and 2-(piperidin-1-yhacetic acid (13 mg, 0.09 mmol), and the mixture was stirred at
ambient temperature for ca. 16 h. The reaction was concentrated in vacuo and partitioned
between ethyl acetate and water. The organic phase was washed with brine, dried over
magnesium sulfate, filtered and concentrated in vacuo. Purification by flash column
chromatography (CombiFlash Ry, 4 g RediSep™ silica cartridge; dichloromethane to 10 %

methanol in dichloromethane) afforded the desired product.

LC/MS (CysH53N504) no ionisation; RT 1.29 (Method B)
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Step B: N-(4-Hydroxyphenyl)-N, 1, 2-trimethyl-5-{7-[(3R)-3-methyl-1,2,3,4-

tetrahydroisoquinoline-2-carbonyl]-2-[2-(piperidin-1-yl)acetyl]-1,2,3,4-

tetraliydroisoquinolin-6-yl}-1 H-pyrrole-3-carboxamide

To a solution of the product from Step A (30 mg, 0.04 mmol) in ethanol (5 mL) was added
10% Pd/C (catalytic amount) and the mixture was shaken under an atmosphere of
hydrogen for ca 16 h. The mixture was filtered through celite, eluted with methanol, and
the filtrate concentrated in vacuo. Purification by preparative HPLC (H;0-

TFA/acetonitrile; gradient elution) afforded the desired product.
LC/MS (C4H4N504) 674 [M+H]; RT 1.09 (Method B)
High-resolution mass (ESI+):

Empirical formula: C41Hy7NsOy4

[M+2H]** calculated: 337.6887

[M+2I1)*" measured: 337.6887

Example 800: (1r,4r)-4-{[(tert-Butoxy)carbonyl]amino}cyclohexyl 6-{4-{(4-
hydroxyphenyl)(methyljcarbamoyl]-1,5-dimethyl-121-pyrrol-2-yl}-7-{(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-

carboxylate

Step A: (1r,4r)-4-{[(tert-Butoxy)carbonyllamino}cyclohexyl chloroformate

Triphosgene (69 mg, 0.23 mmol) was dissolved in dichloromethane (3 mL) and cooled to 0
°C. To this was added a solution of fert-butyl N-(4-hydroxycyclohexyl)carbamate (100 mg,
0.46 mmol) and triethylamine (0.06 mL, 0.46 mmol, 2 eq) in dichloromethane (1
mL) drop-wise. After stirring for 2 h at ambient temperature, the reaction was concentrated
in vacuo then re-dissolved / suspended in dichloromethane and filtered. The filtrate (2 mL)

was used directly in the next step, assuming a quantitative transformation.
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Step B: (1r,4r)-4-{{(tert-Butoxy)carbonyllamino}cyclohexyl 6-(4-{[4-
(benzyloxy)phenyl](methyl) carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl)-7-[(3R)-3-methyl-

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

A solution of product from Preparation 6bb (50 mg, 0.08 mmol) in dichloromethane (3
mL) was cooled to 0 °C. To this was added triethylamine (54 pL, 0.39 mmol)and the
solution of the product from Step A (0.49 mmol) and the mixture was stirred for 30 min at
ambient temperature. The reaction was diluted with dichloromethane then washed
sequentially with 1M aqueous sodium hydroxide, and brine. The organic phase was dried
over magnesium sulfate, filtered and concentrated in vacwo. Purification by flash column
chromatography (CombiFlash Ry, 4 g RediSep™ silica cartridge; dichloromethane to 3 %

methanol in dichloromethane) afforded the desired product.

LC/MS (Cs3HgNsO7) 780 [M-Boc+H]™; RT 1.60 (Method B)

Step C: (1r,4r)-4-{{(tert-Butoxy)carbonylfaminojcyclohexyl 6-{4-f(4-
hydroxyphenyl)(methyl)carbamoylf-1,5-dimethyl-1H-pyirol-2-yl}-7-[(3R)-3-methyl-

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

To a solution of the product from Step B (96 mg, 0.11 mmol) in ethanol (5 ml,) was added
10% Pd/C (catalytic amount) and the mixture was shaken under an atmosphere of
hydrogen for ca. 16 h. The mixture was filtered through celite, eluted with methanol, and
the filtrate concentrated in vacwo. Purification by flash column chromatography
(CombiFlash Ry, 4 g RediSep™ silica cartridge; dichloromethane to 5 % methanol in

dichloromethane) afforded the desired product.

LC/MS (Cy46HssNsO7) 790 [M+H['; RT 1.43 (Method B)
High-resolution mass (ESI+):

Empirical formula: Cy4sHssN5O

[M+H]" calculated: 790.4174

[M+H]" measured: 790.4166
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Example 801: (1r,4r)-4-Aminocyclohexyl 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1}-7-[(3R)-3-methyl-
1,2,3,4-tetrahydroisoquineline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-
carboxylate hydrochloride

The product from Example 800 (48 mg, 0.06 mmol) was dissolved in 4M HCI in 1,4-
dioxane (5 mL)and stirred at ambient temperature for ca 15 min. The reaction was
concentrated in vacuo to obtain a solid which was suspended in ether and stirred for 1 h at
0 °C. The solid was filtered, washed with ether, and dried under vacuum to afford the

desired product.

LC/MS (C4H4N505) 690 [M+H]'; RT 1.10 (Method B)
High-resolution mass (ESI+):

Empirical formula: C4;H47N505

[M+2H]*" calculated: 345.6861

[M+2HJ" measured: 345.6864

Example 802: (1r,4r)-4-(Dimethylamino)cyclohexyl 6-{4-[(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl}-7-[(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonylj-1,2,3,4-tetrahydroisoquinoline-2-

carboxylate

To a solution of the product from Example 801 (20 mg, 0.03 mmol, 1 eq) in methanol (2
mL) was added paraformaldehyde (4 mg, 0.14 mmol}, acetic acid (8§ puL, 0.14 mmol, 5
eq)and sodium cyanoborohydride (9 mg, 0.14 mmol), and the mixture was stitred at
ambient temperature for ca 16 h. The reaction was quenched by the addition of water (1
mL) and extracted with dichloromethane. ‘The organic exiract was washed sequentially
with water, and brine, and then dried over magnesium sulfate, filtered and concentrated in
vacuo. Purifiction by preparative HPLC (H,O-TFA/acetonitrile; gradient elution) afforded

the desired product

LC/MS (Cy3Hs5N505) 718 [M+H]"; RT 1.10 (Method B)
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High-resolution mass (ESI+):
Empirical formula: C43HsiNsOs
[M+2H]*" calculated: 359.7018

[M+2H]2+ measured: 359.7017

Example 803: 4-(N-Methylacetamido)phenyl 6-{4-[(4-
hydroxyphenyl){(methyD)carbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1}-7-[ (35)-3-
(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl|-1,2,3,4-

tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 709, replacing benzyl 3-hydroxybenzoate from Step B
with N-(4-hydroxyphenyl)-N-methylacetamide.

LC/MS (C43Hs;NgO7) 825 [M+H]'; RT 1.07 (Method B)
High-resolution mass (ESI+);
Empirical formula: CygHsaNgO7
[M+2H]** calculated: 413.2022

[M+2H]2Jr measured: 413.2031

Example 804: 4-[2-(Dimethylcarbamoyl)ethyl|phenyl 6-{4-|(4-
hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-y1}-7-[(3R)-3-methyl-
1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-
carboxylate

The procedure is as in Example 709, replacing the product from Preparation 6ba in Step A
with the product from Preparation 6bb, and replacing benzyl 3-hydroxybenzoate from Step
B with 3-(4-hydroxyphenyl)-N,N-dimethylpropanamide.

LC/MS (CysHysNsOg) 384 [MH2H]*"; RT 2.49 (Method A)

High-resolution mass (ESH):
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Empirical formula: CagHygN5Oyg
[M+2H]** calculated: 384.6914
[M+2H]* measured: 384.6933
Example 805: Tolyl 6-[4-[(5-cyano-1,2-dimethyl-1 H-pyrrol-3-yl)-(4-

hydroxyphenyl)carbamoyl]-1,5-dimethyl-1H-pyrrel-2-yl]-7-[(3S)-3-
(morpholinomethyl)-3,4-dihydro-1 H-isoquinoline-2-carbonyl]-3,4-dihydro-1H-

isoquinoline-2-carboxylate hydrochloride

Step A: Benzyl 7-formyl-6-(4-ethoxycarbonyl-1,5-dimethyl-1H-pyrrol-2-yl)-3,4-dihydro-

1H-isoquinoline-2-carboxylate

To a solution of 1.3 g of ethyl 1,2-dimethyl-1H-pyrrole-3-carboxylate (7.97 mmol) in 15
mL of N, N-dimethylacetamide there are successively added 2.5 g of benzyl 6-bromo-7-
formyl-3,4-dihydro-1-isoquinoline-2-carboxylate (6.64 mmol), 1.3 g of potassium acetate
(13.3 mmol), and then the batch is stirred under argon for 20 minutes. 0.2 g of palladium
catalyst PACL(PPhs); (0.33 mmol) is then added. The reaction mixture is then heated at
85°C for 4.5 hours. The mixture is allowed to return to ambient temperature and is then
diluted with ethyl acetate. After filtration, the organic phase is washed with saturated
aqueous sodium chloride solution, dried over magnesium sulphate, filtered and
concentrated to dryness. The crude product thereby obtained is purified by chromatogtaphy
over silica gel (petroleum ether / ethyl acetate gradient). The title product is obtained in the

form of a yellow foam.

'H NMR (400 MHz, dmso-d6) § ppm: 9.78 (s, 1 H), 7.78 (s, 1 H), 7.45-7.3 (m, 5 H), 7.32
(s, 1 H), 6.39 (s, 1 1), 5.14 (s, 2 H), 4.72 (m, 2 H), 4.18 (q, 2 H), 3.68 (m, 2 H), 3.31 (s, 3
H), 2.93 (t, 2 H), 2.55 (s, 3 H), 1.25 (t, 3 1)

Step B: 2-Benzyloxycarbonyl-6-(4-etloxycarbonyl-1,5-dimethyl-1H-pyrrol-2-yl)-3,4-

diltydro-1H-isoquinoline-7-carboxylic acid
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A solution containing 1.3 g of the compound obtained in Step A (2.82 mmol) and 2.4 mL
(22.6 mmol) of 2-methyl-2-butene in a mixture composed of 2.5 mL of acetone and 2.5 mLL
of tetrahydrofuran is prepared. There are added, dropwise at 0°C, 20 mL of an aqueous
solution containing a mixture of 0.64 g of NaClO; (7.05 mmol) and 1.4 g of NaHPO,4 (9.88
mmol). The batch is then stirred vigorously at ambient temperature for 16 hours. The
reaction mixture is then concentrated to remove the acetone and the tetrahydrofuran. Ethyl
acetate is added and the organic phase is washed with water-and then with saturated
aqueous sodium chloride solution, dried over magnesium sulphate, filtered and
concentrated to dryness. The yellow foam then obtained is subsequently used without

being otherwise purified.

'H NMR (400 MHz, dmso-d6) 8 ppm: 12.75 (m, 1 1), 7.69 (s, 1 ), 7.44-7.3 (m, 5 T0),
7.14 (s, 1 H), 6.2 (s, 1 H), 5.14 (s, 2 H), 4.67 (m, 2 H), 4.15 (q, 2 H), 3.67 (m, 2 H), 3.21 (s,
3 H), 2.86 (m, 2 H), 2.49 (s, 3 1), 1.24 (t, 3 H)

Step C: Benzyl 6-(4-ethoxycarbonyl-1,5-dimethyl-1 H-pyrrol-2-yl}-7-[(35)-3-
(morpholinomethyl)-3,4-dihydro-1H-isoquinoline-2-carbonyl]-3,4-dilydro-1H-

isoquinoline-2-carboxylate

To a solution of 1.5 g of the compound obtained in Step B (2.49 mmol) in 13 mL of
dichloromethane there are added 0.636 g of 4-[[(35)-1,2,3,4-tetrahydroisoquinolin-3-yl}-
methyl Jmorpholine (2.74 mmol), 1.1 mL of N, N, N-triethylamine (7.47 mmol), 0.51 g of 1-
ethyl-3-(3"-dimethylaminopropyl)-carbodiimide (EDC) (2.99 mmol) and then 0.4 g of
hydroxybenzotriazole (HOBT) (2.99 mmol). The reaction mixture is stirred at ambient
temperature for 16 hours and is then diluted with a mixture of dichloromethane and
saturated sodium hydrogen carbonate solution. After separation of the phases, the organic
phase is dried over magnesium sulphate, filtered and evaporated to dryness. The crude
product thereby obtained is then purified by chromatography over silica gel
(dichloromethane / ethyl acetate gradient). The product is obtained in the form of a white

foam.

"H NMR (500 MHz, dmso-d6) & ppm: 7.4-7.3 (m, 5 H), 7.25-7.15 (4*s, 2 H), 7.2-6.9 (m,
4 H), 6.32/6.28/6.1 (3*bs, 1 H), 5.15 (3*s, 2 H), 5.15/4.85/3.7 (3*m, 1 H), 5-4 (m, 2 H),
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4.7 (m, 2 H), 4.1 (m, 2 H), 3.78/3.6 (2*m, 2 ), 3.6-3.4 (m, 4 H), 3.45/3.39/3.2 (3*s, 3 H),
3-2.45 (m, 2 H), 2.9 (m, 2 H), 2.5-1.9 (4*m, 4 H), 2.5/2.41/2.05 (4*bs, 3 H), 2.35-1.7 (m, 2
H), 1.2/1.1 (3%, 3 H)

B¢ NMR (500 MHz, dmso-d6) & ppm: 130/125, 129-126, 128, 110, 66.5, 66.5, 59, 57.5,
53.5,49.5/44.5/43, 45.5, 44.5/41, 41.5, 31.5, 30/29, 28, 15, 11.5

Step D: 1,2-Dimethyl-5-[7-[(3S)-3-(morpholinomethyl)-3,4-dihydro-1H-isoquinoline-2-
carbonyl]-1,2,3,4-tefrahydroisoquinolin-6-ylJ-1H-pyrrole-3-carboxylic acid

To a solution of 1.1 g of the compound obtained in Step C (1.59 mmol) in 8 ml of ethanol
there is added 0.9 ml of aqueous 5N sodium hydroxide solution (4.77 mmol). The reaction
mixture is stirred at ambient temperature for 24 hours at 80°C and a second addition of 0.9
ml of aqueous 5N sodium hydroxide selution is made. After being in contact for a period
of 24 hours at the same temperature, this operation is carried out a sccond time. The
ethanol is then concentrated and the reaction mixture is diluted with water before adding
aqueous 1N hydrochloric acid solution until the pH is 7. After extracting the aqueous phase
with dichloromethane, the organic phases are combined and concentrated to dryness to

obtain the title product in the form of a yellow foam.

"H NMR (500 MHz, dmso-d6) & ppm: 7.2-6.9 (m, 4 H), 7.05/7 (2*s, 2 H), 6.31/6.25/6.1
(3*s, 1 H), 5.1/4.85/3.7 (3*m, 1 H), 4.15/4.1 (m, 2 H), 3.91/3.81 (bs+dd, 2 H), 3.6-3.4 (m,
4 H), 3.4/3.35/3.15 (3*s, 3 H), 3-2.9 (m, 2 H), 2.9-1.9 (m, 2 H), 2.75 (m, 2 H), 2.5/2.4/1.98
(3%s, 3 H), 2.5-1.9 (m, 6 H)

Be NMR (500 MHz, dmso-d6) & ppm: 130/125, 129-126, 110.5, 66.5, 57/54,
49.5/44.5/43, 47.5, 44, 43.5, 32, 30, 29, 11.5

Step E: 1,2-Dimethyl-5-[2-(4-methylphenoxy)carbonyl-7-{(38)-3-(morpholinomethyl)-
3,4-diltydro-1H-isoquinoline-2-carbonyl]-3,4-diliydro-1H-isoquinolin-6-ylj-1 H-pyrrole-

3-carboxylic acid
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To a solution of (.35 g of the compound obtained in Step D (0.66 mmol) in 1 ml of
dioxane there is added, at 0°C, 0.33 m! of aqueous 2N sodium hydroxide solution (0.66
mmol) and, each in several portions, 0.106 ml of p-tolyl chloroformate (0.73 mmol) and
0.36 ml of aqueous 2N sodium hydroxide solution (0.73 mmol). The reaction mixture is
stirred for 2 hours at ambient temperature and is then diluted with water and extracted with
dichloromethane. The aqueous phase is acidified and then extracted with dichloromethane.
The organic phases are combined, dried over magnesium sulphate, filtered and

concentrated.

The residue obtained is taken up in 12 ml of methanol and 3.2 ml of aqueous 1N potassium
hydroxide solution (3.26 mumol) and then the reaction mixture is stirred at ambient
temperature for 20 minutes. After adding aqueous 0.1N hydrochloric acid solution until the
pH is 4, the mixture is extracted with dichloromethane. The organic phases are combined,
washed with saturated aqueous sodium chloride solution, dried over magnesium sulphate,
filtered and concentrated. The residue is then taken up in a mixture of dichloromethane and
iso-propyl ether. The solid then obtained is filtered off and washed with ether. The title
product is obtained in the form of a solid, which is subsequently used without being

otherwise purified.

'H NMR (500 MHz, dmso-d6) § ppm: 11.5 (bs, 1 TI), 7.28 (bs, 1 I1), 7.2-6.9 (m, 4 H), 7.2
(bd, 2 11), 7.02 (bd, 2 H), 6.88 (bs, 1 H), 6.35/6.28/6.12 (3*s, 1 H), 5.11/4.85/3.7 (3*m, 1
H), 4.85-4.65 (m, 2 1), 4.8-4.1 (m, 2 H), 4.2-3.6 (m, 2 H), 3.6-3.4 (m, 4 H), 3.45/3.4/3.18
(3*s, 3 H), 3-1.8 (m, 2 H), 2.97 (ml, 2 H), 2.5/2.41/1.99 (4*s, 3 H), 2.5-1.9 (4*m, 4 H),
2.35/2.18 (2*m, 2 H), 2.25 (bs, 3 H)

BC NMR (500 Mz, dmso-d6) § ppm: 130, 129, 129-126, 125, 122, 110.5, 66.5, 58, 54,
49.5/44/43, 45.5, 44.5/41.5, 41.5, 32, 30-29, 28, 20.5, 11

Step F Tolyl 6-[4-{(5-cyano-1,2-dimethyl-1H-pyrrol-3-yl)-(4-
hydroxyphenyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-pl]-7-{(3S)-3-(morpholinomethyl)-
3,4-diltydro-1H-isoquinoline-2-carbonyl]-3,4-dilyydro-1H-isoquinoline-2-carboxylate

hydrochloride
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To a solution of 0.232 g of the compound obtained in Step E (0.35 mmol) in 9 mL of
dichloroethane there is added 0.05 mL of I-chloro-N,N,2-trimethyl-prop-1-en-1-amine
{0.385 mmol). The reaction mixture is stirred at ambient temperature for 2 hours and there
is then added 0.131 g of 4-[4-[fert-butyl(dimethyl)silyl]oxyanilino]-1,5-dimethyl-1H-
pyrrole-2-carbonitrile (0.385 mmol, product of Preparation 3f). The batch is stirred at 80°C
overnight. The reaction mixture is diluted with a mixture of dichloromethane and saturated
aqueous sodium hydrogen carbonate solution. After separation of the phases, the organic
phase is dried over magnesium sulphate, filtered and concentrated to dryness. The crude

product thereby obtained is subsequently used without being otherwise purified.

To a solution of the compound thereby obtained in 1.8 ml of tetrahydrofuran there is added
0.53 ml of a 1IN solution of tetrabutylammonium fluoride in tetrahydrofuran (13.5 mmol).
The reaction mixture is stirred at ambient temperature for 1 hour and is then diluted with a
mixture of dichloromethane and saturated aqueous sodium hydrogen carbonate solution.
The aqueous phase is extracted with dichloromethane and then the organic phases are
combined, dried over magnesium sulphate, filtered and concentrated. The crude product is
then purified by chromatography over silica gel (dichloromethane / methanol gradient).
The solid thereby obtained is converted to the hydrochloride form, dissolved in a mixture

of acetonitrile and water, filtered and then lyophilised to isolate the title product.
High-resolution mass (ESI/FIA/HR and MS/MS):

Empirical formula: Cs;Hs3N7Og

[M+H]" calculated: 872.4130

[M+H]" measured: 872.4130

Elemental microanalysis: (%, theoretical: measured)

%(C=68.75:68.07; %H=5.99:5.90; %N=10.79:10.68; %C1=3.90:3.84

Example 806: N-(4-Hydroxyphenyl)-5-(2-[(25)-2-hydroxy-2-phenylacetyi]-6-

{{(3R)-3-methyl-3,4-dihydroisoguinolin-2(1H)-yl]carbonyl}-2,3-dihydro-1H-isoindol-
5-yD)-N,1,2-trimethyl-1H-pyrrole-3-carboxamide
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Example 807: Cyclohexyl 6-{4-[(4-hydroxyphenyl}{(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-yI}-7-[(35)-3-[2-(morpholin-4-ylethyl]-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6bec, and replacing phenylacetyl chloride with

cyclohexyl chloroformate.

LC/MS (CalIssNsOg) 774 [M+H]"; RT 1.22 (Method B)

Example 808: Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-
dimethyl-1H-pyrrol-2-y1}-7-[(3R)-3-[3-(morpholin-4-yl)propyl]-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with product from Preparation 6bd; and replacing phenylacetyl chloride in Step A with

phenyl chloroformate.

LC/MS (Cy7H;5NsOg) 782 [M+H]"; RT 1.15 (Method B)

Example 809: Cyclohexyl 6-{4-[(4-hydroxyphenyl}(methyl)carbamoyl}-1,5-
dimethyi-1H-pyrrol-2-yI}-7-|(3R)-3-|3-(morpholin-4-yl)propyl}-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 777, replacing the compound from Preparation 6be in Step
A with the compound from Preparation 6bd, and replacing phenylacetyl chloride with

cyclohexyl chloroformate.

LC/MS (C47H5;N506) 788 [M+H]"; RT 1.21 (Method B)

Example 810: Phenyl 6-{1,5-dimethyl-4-[methyl(phenyl)carbamoyl]-1H-pyrrol-
2-y1}-7-[(3R)-3-|3-(morpholin-4-yDpropyl]-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate
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Example 811: Cyclohexyl 6-{1,5-dimethyl-4-[methyl(phenyD)carbamoyl]-1H-
pyrrol-2-yB-7-[(3R)-3-[3-(morpholin-4-yl)propyl]-1,2,3,4-tetrahydroisoquinoline-2-

carbonyl]-1,2,3.4-tetrahydroisoquinoline-2-carboxylate

The procedure is as in Example 114, replacing the product from Preparation 6cb with the
product from Preparation 6¢d, and repiacing phenyl chloroformate with cyclohexyl

chloroformate.

LC/MS (C47Hs7NsO5) 772 [M+H]™; RT 1.33 (Method B)
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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 Bel-2 corresponds to the UniProtKB® primary
accession number: P10415), at a final concentration of 2.50x10® M, is mixed with a
fluorescent peptide (Fluorescein-REIGAQLRRMADDLNAQY), at a final concentration of
1.00x10* M in a buffer solution (Hepes 10 mM, NaCl 150 mM, Tween20 0.05%, pH 7.4),
in the presence or in the absence of increasing concentrations of test compounds. After

incubation for 2 hours, the fluorescence polarisation is measured.

The results are expressed in ICsq (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 cartied out on the RS4;11 leukaemia cell line and on H146
small Cell Lung Carcinoma cell line. The cells are distributed onto microplates and
exposed to the test compounds for 48 hours. The cell viability is then quantified by a
colorimetric assay, the Microculture Tetrazolium Assay (Cancer Res., 1987, 47, 939-942).

The results are expressed in ICsq (the concentration of compound that inhibits cell viability

by 50%) and are presented in Table 1 below.

The resuits show that the compounds of the invention are cytotoxic.
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Table 1: 1Csy of Bel-2 inhibition (fluorescence polarisation test)

and of cytotoxicity for RS4:11 cells

ICso (nM) Bel-2 FP | ICs (nM) MTT RS4;11
Example 1 13 140
Example 2 397 > 1880
Example 3 I8 236
Example 4 9.2 71
Example 5 43 70
Example 6 95 > 1880
Example 7 72% @3.3uM 1080
Example 8 7.3 98
Example 9 9.0 125
Example 10 127 ND
Example 11 22 763
Example 12 43 759
Example 13 108 729
Example 14 7.9 27
Example 15 19 93
Example 16 6.0 27
Example 17 91 1760
Example 18 38 1296
Example 19 47 774
Example 20 20 > 150
Example 21 14 112
Example 22 70 > 150
Example 23 13 61
Example 24 19 > 150
Example 25 29 144
Example 26 30 86
Example 27 83 ND
Example 28 23 > 150
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ICso (M) Bel2 FP | 1Cs (nM) MTT RS4:11
Example 29 28 > 150
Example 30 16 119
Example 31 7.4 113
Example 32 47 141
Example 33 33 460
Example 34 4.9 19
Example 35 47 8.5
Example 36 4.8 6.2
Example 37 4.9 18
Example 38 23 532
Example 39 14 106
Example 40 3.6 34
Example 41 26 78
Example 42 38 > 150
Example 43 77 502
Example 44 13 443
Example 45 15 20
Example 46 3.7 2.8
Example 47 i2 45
Example 48 8.7 40
Example 49 23 58
Example 50 18 26
Example 51 5.5 23
Example 52 3.8 56
Example 53 2.4 5.0
Example 54 4.0 24
Example 55 16 372
Example 56 3.8 59
Example 57 65 1250
Example 58 4.2 33
Example 59 3.2 6.8
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[Cs0 (nM) Bel-2 FP

TCso (nM) MTT RS4;11

Example 60 5.9 46
Example 61 4.4 85
Example 62 20 113
Example 63 4.4 12
Example 64 27 204
Example 65 6.5 51
Example 66 16 80
Example 67 9.4 51
Example 68 29 1.8
Example 69 3.1 346
Example 70 5.1 9.8
Example 71 3.7 9.9
Example 72 21 229
Example 73 4.3 36
Example 74 6.1 94
Example 75 4.0 6.2
Example 76 24 > 150
Example 77 4.0 84
Example 78 4.4 142
Example 79 5.6 > 150
Example 80 5.5 71
Example 81 21 > 150
Example 82 17 > 150
Example 83 15 122
Example 84 4.9 33
Example 85 6.1 58
Example 86 5.5 60
Example 87 5.1 43
Example 88 - 3.5 39
Example 89 3.5 24
Example 90 6.2 39
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1Csp (nM) Bel-2 FP

ICs (tM) MTT RS4:11

Example 91 7.0 73
Example 92 20 105
Example 93 5.1 i1
Example 94 3.6 19
Example 95 14 115
Example 96 3.9 9.1
Example 97 4.9 i5
Example 98 3.8 1.8
Example 99 5.5 13
Example 100 3.9 6.5
Example 161 26 31
" Example 102 5.0 75
Example 103 3.6 46
Example 104 6.7 65
Example 105 7.3 31
Example 106 5.3 38
Example 107 3.5 6.9
Example 108 2.7 15
Example 109 8.0 89
Example 110 19 329
Example 111 34 64
Example 112 42 394
Example 113 3.6 25
Example 114 3.8 28
Example 115 3.4 24
Example 116 21 181
Example 117 2.5 39
Example 118 34 43
Example 119 622 > 150
Example 120 2.5 82
Example 121 2.9 2.8
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1Cs (MM} Bel-2 FP | 1 (pM) MTT RS4: 11
Example 122 2.6 54
Example 123 53 8.3
Example 124 12 50
Example 125 8.7 49
Example 126 5.9 52
Example 127 33 6.4
Example 128 3.5 8.2
Example 129 33 39
Example 130 3.1 36
Exampie 131 4.0 I3
Example 132 4.6 32
Example 133 7.0 8.2
Example 134 43 2.0
Example 135 8.4 99
Example 136 6.7 24
Example 137 9.4 47
Example 138 12 114
Example 139 5.1 0.84
Example 140 6.6 4.0
Example 141 5.9 82
Example 142 5.5 53
Example 143 5.5 93
Example 144 4.8 82
Example 145 4.2 5.5
Example 146 2.8 6.0
Example 147 3.2 23
Example 148 3.0 10
Example 149 11 124
Example 150 4.3 i6
Example 151 33 19
Example 152 6.5 29
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ICso (M) Bel-2 FP | ICs, (nM) MTT RS4;11
Example 153 4.2 3.6
Example 154 3.9 59
Example 155 32 2.9
Example 156 6.8 121
Example 157 21 > 600
Example 158 4.6 35
Example 159 8.5 163
Example 160 6.9 86
Example 161 68 > 150
Example 162 33 > 150
Example 163 27 > 150
Example 164 14 > 150
Example 165 18 > |50
Example 166 6.4 38
Example 167 6.5 20
Example 168 5.7 6.6
Example 169 33 3.0
Example 170 12 491
Examptle 171 5.1 63
Example 172 34 28
Example 173 55 > 600
Example 174 59 407
Example 175 42 90
Example 176 78 ND
Example 185 3.7 4.5
Example 186 2.5 4.5
Example 187 3.0 4.6
Example 197 26 > 150
Example 211 34 6.9
Example 214 2.7 4.1
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FCsy (nM) Bel-2 FP { 1Cs (nM) MTT RS4;11

Example 216 24 29
Example 232 29 11
Example 245 4.2 92
Example 253 52 22
Example 392 2.0 14
Example 434 2.9 16
Example 446 4.3 14
Example 448 4.0 8.2
Example 474 4.5 2.6
Example 476 I8 ND
Example 488 5.3 I3
Example 489 3.2 68
Example 560 8.8 70
Example 564 4.5 33
Example 573 18 43
Example 574 8.8 LI
Example 575 6.3 12
Example 577 5.9 4.7
Example 579 4.4 17
Example 591 2.5 7.0
Example 629 72 9.0
Example 631 5.2 8.2
Example 633 6.1 22
Example 634 6.9 21
Example 636 Il 34
Example 709 4.8 > 150
Example 715 2.2 > 150
Example 721 4.9 >150
Example 733 1.5 > 150
Example 735 12 > 150
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ICsp (nM) Bel-2 FP

[Cso (8M) MTT RS4:11

Example 775 2.4 6.3
Example 776 2.2 1.1
Example 777 4.1 30
Example 778 3.1 52
Example 779 2.9 24
Example 780 35 17
Example 781 2.6 9.7
Example 782 51 112
Example 783 23 > 150
Example 784 5.1 2.9
Example 785 33 7.8
Example 786 84 24
Example 787 5.0 6.2
Example 788 4.4 14
Example 789 8.9 14
Example 790 3.4 20
Example 791 2.3 54
Example 792 4.6 21
Example 793 4.4 92
Example 794 4.6 70
Example 795 5.3 32
Example 796 6.2 48
Example 797 21 125
Example 798 9.1 76
Example 799 15 > 150
Lxample 800 2.0 32
Example 801 2.7 > 150
Example 862 4.0 99
Example §03 4.6 37
Example 804 3.6 22
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[Cso (WM) Bel-Z FP | 1G5 (nM) MTE RS4;H1
Example 805 3.1 0.12
Example 806 33 > 150
Example 807 39 26
Example 808 2.7 1.6
Example 809 3.1 9.8
Example 811 3.8 94

ND: not determined

For partial inhibitors, the percentage fluorescence polarisation inhibition for a given
concentration of the test compound is indicated. Accordingly, 72% @3.3 pM means that
72 % fluorescence polarisation inhibition is observed for a concentration of test compound

equal to 3.3 pM.,

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.

1x107 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
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 show that the compounds of the invention are capable of inducing apoptosis in

RS4;11 tumour cells in vivo.
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EXAMPLE D: Quantification of the cleaved form of caspase 3 in vive

The ability of the compounds of the invention to activate caspase 3 is evaluated in a
xenograft model of RS4;11 leukaemia cells.

1x10" RS4;11 cells are grafted sub-cutaneously into immunosuppressed mice (SCID
strain). 25 to 30 days after the graft, the animals are treated orally with the various
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
the form of an activation factor corresponding to the ratio between the quantity of cleaved
caspase 3 in the treated mice divided by the quantity of cleaved caspase 3 in the control

mice.

The results show that the compounds of the invention are capable of inducing apoptosis in

RS4;11 tumour cells in vivo.

EXAMPLE E: Anti-tumour activity in vive

The anti-tumour activity of the compounds of the invention is evaluated in a xenograft

model of RS4;11 leukaemia cells.

1x107 RS4;11 cells are grafted sub-cutaneously into immunosuppressed mice (SCID
strain). 25 to 30 days after the grafl, 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).

The tumour mass is measured twice weekly from the start of treatment.

The results obtained therefore show that the compounds of the invention are capable of

inducing significant tumour regression during the treatment period.
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EXAMPLE F: Pharmaceutical composition: Tablets

1000 tablets containing a dose of 5 mg of a compound selected from Examples 1 to 811
Wheat starch.......c..........
Maize starch ..................
Lactose ....cocvvvvnvecrnccens
Magnesium stearate.......

Slica. e

Hydroxypropylcellulose

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

..........................................................................................

5g
20¢g
20g
30g
2g
lg
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CLAIMS

Compound of formula ()

wherein:

¢
L4

Het represents a heteroaryl group,

T represents a hydrogen atom, a linear or branched (C;-Cg)alkyl group optionally
substituted by one to three halogen atoms, an alkyl(C;-C4)-NR;R; group or an
alkyl{C;-Cy)-ORg group,

R; and R independently of one another represent a hydrogen atom or a linear or
branched (C;-Cg)alkyl group,

or R; and R, form with the nitrogen atom carrying them a heterocycloalkyl group,
Rz represents a linear or branched (C;-Cglalkyl group, a linear or branched
(C-Cqlalkenyl group, a linear or branched (C;-Cglalkynyl group, a cycloalkyl
group, a (C3-Cyg)eycloalkyl-(Ci-Cglalkyl group wherein the alkyl group may be
linear or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it
being understood that one or more carbon atoms of the groups defined
hereinbefore, or carbon atoms of their possible substituents, may be deuterated,

R4 represents an aryl, heteroaryl, ecycloalkyl or linear or branched (C;-Cg)alkyl

group, it being understood that one or more carbon atoms of the groups defined
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hereinbefore, or carbon atoms of their possible substituents, may be deuterated,

¢ R; represents a hydrogen atom or a halogen atom, a linear or branched (C;-Cs)alkyl
group, or a linear or branched (C;-Cg)alkoxy group,

¢ R represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,

¢ R; represents a group selected from R’;, R’7-CO-, R’7-0-CO-, NR*4R’’7-CO-,
R’2-80;-, R’7-NR”’7-80,- wherein R’y et R’y independently of one another
represent a hydrogen atom, a linear or branched (C;-Cglalkyl group, a linear or
branched (Ca-Cglalkeny! group, a linear or branched (C,-Cglalkynyl group, a
cycloalkyl, a heterocycloalkyl, an aryl group, or a heteroaryl,

¢ Ry and Ry represent, independently of one another, an oxo group or a halogen atom,

¢ pand p’ are, independently of one another, integers equal to 0, 1,2, 3 or 4,

¢ qand q’ are, independently of one another, integers equal to 1, 2 or 3,

it being understood that when compound of formula (I) contains a hydroxy group, this
latter group may be optionally substituted by one of the following groups:
—PO(OM)(OM"), ~PO(OM)(OM N, “POOM; " HOM)),  —POO)YOIM:Y,
—PO(OM)(O[CH,CH,0],CH;3), or —PO(O'M,; " YO[CH,CH,0],CH;3), wherein M and M’
independently of one another represent a hydrogen atom, a linear or branched (C;-Cg)alkyl
group, a linear or branched (Cp-Cg)alkenyl group, a linear or branched (C,-Cg)alkynyl
group, a cycloalkyl or a heterocycloalkyl, both of them being composed of from 5 to 6 ring
members, while M;" and M," independently of one another represent a pharmaceutically
acceptable monovalent cation, Ms®' represents a pharmaceutically acceptable divalent

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

it also being understood that:

- "aryl" means a phenyl, naphthyl, biphenyl or indeny! 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 | to 4 hetero
atoms selected from oxygen, sulphur and nitrogen (including quaternary nitrogens),

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

ring systems,
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- “heterocycloalkyl” means any mono- or bi-cyclic non-aromatic carbocyclic group,
composed of from 3 to 10 ring members, and containing from one to 3 hetero atoms
selected from oxygen, sulphur, SO, SO, and nitrogen, it being understood that

bicyclic group may be fused or spiro type,

it being possible for the aryl, heteroaryl, cycloalkyl and heterocycloalkyl groups so defined
and the alkyl, alkenyl, alkynyl, alkoxy, to be substituted by from 1 to 3 groups selected
from: optionally substituted linear or branched (C;-Cg)alkyl ; optionally substituted linear
or branched (Cy-Cg)alkenyl group; optionally substituted linear or branched (C,-Cg)alkynyl
group; (C;3-Cg)spiro; optionally substituted lincar or branched (C-Cg)alkoxy;
(C1-Cg)alkyl-S-; hydroxyl; oxo (or N-oxide where appropriate};, nitro; cyano; ~-COOR',
-OCOR’; -NR'R"; R’CONR’’-; NR’R”’CO-; linear or branched (C;-Cg)polyhaloalkyl;
trifluoromethoxy; (Ci-Ce)alkylsulphonyl; halogen; optionally substituted aryl; optionally
substituted heteroaryl; optionally substituted aryloxy; optionally substituted arylthio;
optionally substituted cycloalkyl or optionally substituted heterocycloalkyl, it being
understood that R’ and R" independently of one another represent a hydrogen atom, an

optionally substituted linear or branched (C;-Cg)alkyl group or an aryl group,

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

acceptable acid or base.

2. Compound of formula (IA) according to claim 1:
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wherein:

W represents a C-As group or a nitrogen atom,

X, Y and Z represent a carbon atom or a nitrogen atom, it being understood that
only one of them represent a nitrogen atom, while the two others represent carbon
atoms,

A1, Ay and Aj independently of one another represent a hydrogen atom or a
halogen atom, a linear or branched (C;-Cg)polyhaloalkyl group, a linear or
branched (C;-Cg)alkyl group or a cycloalkyl group,

or Aj represents a hydrogen atom (when W represents a C-As group) while A and
A, form together with the atoms carrying them an optionally substituted aromatic
or non-aromatic ring Cy, composed of 5, 6 or 7 ring members, which may contain
from one to 4 hetero atoms selected independently from oxygen, sulphur and
nitrogen, it being understood that the nitrogen in question may be substituted by a
group representing a hydrogen atom, a linear or branched (C-Ce)alky! group or a
group -C(()-O-Alk wherein Alk is a linear or branched (C,-Cg)alkyl group,

or W represents a nitrogen atom while A; and A; form together with the atoms
carrying them an optionally substituted aromatic or non-aromatic ring Cy,
composed of 5, 6 or 7 ring members, which may contain from one to 4 hetero

atoms selected independently from oxygen, sulphur and nitrogen, it being
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understood that the nitrogen in question may be substituted by a group representing
a hydrogen atom, a linear or branched (C,-Cg)alkyl group or a group ~C(0)-O-Alk
wherein Alk is a linear or branched (C-Cg)alkyl group,

T represents a hydrogen atom, a linear or branched (C-Cg)alkyl group optionally
substituted by one to three halogen atoms, an alkyl(C;-C4)-NR Ry, group or an
alkyl(C-C4)-ORg group,

R and R, independently of one another represent a hydrogen atom or a linear or
branched (C;-Cg)alkyl group,

or R and R, form with the nitro gen atom carrying them a heterocycloalkyl,

R3 represents a linear or branched (C;-Cglalkyl group, a linear or branched
(Cy-Cgyalkenyl group, a linear or branched (C,-Celalkynyl group, a cycloalkyl
group, a (C3-Cip)eycloalkyl-(Ci-Cglalkyl group wherein the alkyl group may be
linear or branched, a heterocycloalkyl group, an aryl group or a heteroaryl group, it
being understood that one or more carbon atoms of the groups defined
hereinbefore, or carbon atoms of their possible substituents, may be deuterated,

R4 represents an aryl, heteroaryl, cycloalkyl or linear or branched (C;-Cg)alkyl
group, it being understood that one or more carbon atoms of the groups defined
hereinbefore, or carbon atoms of their possible substituents, may be deuterated,

Rs represents a hydrogen atom or a halogen atom, a linear or branched (Cy-Cg)alkyl
group, or a linear or branched (C-Cg)alkoxy group,

R¢ represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,

R; represents a group selected from R’;, R’7-CO-, R’7-O-CO-, NR’;R”*7-CO-,
R’7-805-, R’3-NR’’7-SO»- wherein R’; et R’’; independently of one another
represent a hydrogen atom, a linear or branched (C;-Cg)alkyl group, a linear or
branched (Cp-Cglalkenyl group, a linear or branched (C;-Cglalkynyl group, a
cycloalkyl, a heterocycloalkyl, an aryl group, or a heteroaryl,

Rs and Ry represent, independently of one another, an oxo group or a halogen atom,
p and p’ are, independently of one another, integers equal to 0, 1,2, 3 or 4,

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

it being understood that when compound of formula (1) contains a hydroxy group, this

latter group may be optionally substituted by one of the following groups:
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—PO(OMYOM?), ~PO(OMYOM "), —POOMHOM, ~PO(O)O)M:>,
—PO(OM)(O[CH,CH,0],CH3), or ~POO M YO[CH,CH,0],CH3), wherein M and M’
independently of one another represent a hydrogen atom, a linear or branched (C;-Cg)alkyl
group, a linear or branched (C,-Cglalkenyl group, a linear or branched (C;-Cglalkynyl
group, a cycloalkyl or a heterocycloalkyl, both of them being composed of from 5 to 6 ring
members, while M;" and M," independently of one another represent a pharmaceutically
acceptable monovalent cation, M3>" represents a pharmaceutically acceptable divalent

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

it also being understood that:

- "aryl" means a phenyl, naphthyl, biphenyl or indenyl group,
"heteroaryl" means any mono- or bi-cyclic group composed of from 5 to 10 ring
members, having at least one aromatic moiety and containing from 1 to 4 hetero
atoms selected from oxygen, sulphur and nitrogen (including quaternary nitrogens),

~ "eycloalkyl" mcans any mono- or bi-cyclic non-aromatic carbocyclic group
containing from 3 to 10 ring members, which may include fused, bridged or spiro
ring systems,

- “heterocycloalkyl” means any mono- or bi-cyclic non-aromatic carbocyclic group,
composed of from 3 to 10 ring members, and containing from one to 3 hetero atoms
selected from oxygen, sulphur, SO, SO, and nitrogen, it being understood that

bicyclic group may be fused or spiro type,

it being possible for the aryl, heteroaryl, cycloalkyl and heterocycloalkyl groups so defined
and the alkyl, alkenyl, alkynyl, alkoxy, to be substituted by from 1 to 3 groups selected
from: optionally substituted linear or branched (C;-Ce)alkyl; optionally substituted linear
or branched (C,-Cg)alkenyl group; optionally substituted linear or branched (Cy-Cg)alkynyl
group; {C3-Cg)spiro; optionally substituted Hnear or branched (C;-Cglalkoxy;
(Ci-Cglalkyl-S-; hydroxyl; oxo (or N-oxide where appropriaie); nitro; cyano; -COOR';
-OCOR"; -NR'R"; R’CONR’’-; NR’R*’CO-; linear or branched (C;-Cg)polyhaloalkyl;
trifluoromethoxy; (C;-Cg)alkylsulphonyl; halogen; optionally substituted aryl; optionally
substituted heteroaryl; optionally substituted aryloxy; optionally substituted arylthio;
optionally substituted cycloalkyl or optionally substituted heterocycloalkyl, it being
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understood that R' and R" independently of one another represent a hydrogen atom, an

optionally substituted linear or branched (C;-Cg)alkyl group or an aryl group,

it being possible for the Cy moiety defined in formula (I} to be substituted by from 1 to 3
groups selected from linear or branched (C;-Cglalkyl, linear or branched
(C1-Cg)polyhaloalkyl, hydroxy, linear or branched (C,-Cg)alkoxy, COOH, NR,'R;" and
halogen, it being understood that R;' and R;” have the same definitions than the groups R’

and R" mentioned hereinbefore,

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

acceptable acid or base.

3. Compound of formula (IA-1) according to claim 1 or 2:

Rs

\ o«

N

(IA-1)

Rs

wherein X, Y, W, Ay, Az, R3, R4, Rs, Ry, Rg, Ro, T, p, p’, g and q” are as defined in claim 2,

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

acceptable acid or base.

4. Compound of formula (IA-2) according to claim 1 to 3:
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wherein Ay, Az, R3, Ry, Ry and T are as defined in claim 2,

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

acceptable acid or base.

3. Compound of formula (I) according to any one of claims 1 to 4 wherein Ry
represents a phenyl substituted at the para position by a group of formula
—OPO(OM)(OM?), ~OPO(OM)O'M;"), —OPO(OMHNOM"), —OPOONOIM;™,
~OPO(OMYO[CH,CH;01,CH3), or —OPO(O'M, )(O[CH,CH,0],CH3), wherein M and
M’ independently of one another represent a hydrogen atom, a linear or branched
(Ci-Cealkyl group, a linear or branched (C»-Cglalkenyl group, a linear or branched
(Cy-Cealkynyl group, a cycloalkyl or a heterocycloalkyl, both of them being composed of
from 5 to 6 ring members, while M;" and M;" independently of one another represent a
pharmaceutically acceptable monovalent cation, M;?' tepresents a pharmaceutically
acceptable divalent cation and n is an integer comprised between 1 to 5, it being
understood that the phenyl group may be optionally substituted by one or more halogen

atoms.

6. Compound of formula (I) according to any one of claims 1 to 5 wherein Het
represents one of the following groups: 5,0,7,8-tetrahydroindolizine, indolizine or 1,2-

dimethyl-1H-pyrrole.
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A Compound of formula (I) according to any one of claims 1 to 6 wherein q=1 and
q=1
8. Compound of formula (I) according to any one of claims 1 to 6 wherein q=2 and
q=1
9. Compound of formula (I) according to any one of claims 1 to 8 wherein T

represents a hydrogen atom, a methyl group, a (morpholin-4-yl)methyl group, a
3-(morpholin-4-yl)propyl group, a dimethylaminomethyl group, or a (4-methylpiperazin-1-
yhmethyl group.

10. Compound of formula (I) according to any one of claims 1 to 9 wherein Rj

represents a linear or branched (C;-Cg)alkyl group, an aryl group or a heteroaryl group.

11. Compound of formula (I) according to claim 1 to 10 wherein R3 represents a group
selected from phenyl, methyl, ethyl, propyl, butyl, 1-methyl-1H-pyrrolo[2,3-b]pyridine or
5-cyano-1,2-dimethyl-1H-pyrrole.

12. Compound of formula (I) according to any one of claims 1 to 11 wherein Ry

represents a linear or branched (C;-Cg)alkyl group or an aryl group.

13. Compound of formula (I} according to claim 1 to 12 wherein Ry represents a phenyl

or 4-hydroxyphenyl group.

14, Compound of formula (I) according to any one of claims 1 to 13 wherein Ry

represents a group R’7-CO- or R’7-0-CO-.

15. Compound of formula (I) according to any one of claims 1 to 14 wherein R’;
represents an aryl optionally substituted, a cycloalkyl optionally substituted or an alkyl

optionally substituted.

16.  Compound of formula (I) according to any one of claims 1 to 15 wherein p=p’=0.
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Compound of formula (I} according to any one of claims 1 to 15 which is
N-(4-Hydroxyphenyl)-N-methyl-3-{7-[(3R)-3-methyl-1,2,3 4-tetrahydro
isoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3 4-tetrahydroisoquinolin-6-yl } -
5,6,7,8-tetrahydroindolizine- 1 -carboxamide;

Phenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydroindolizin-3-
y1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydro
isoquinoline-2-carboxylate;

Phenyl 6-{4-|(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl}-
7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydro
isoquinoline-2-carboxylate;

Phenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoylj-5,6,7,8-tetrahydroindolizin-3-
y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-carbonyl |-
1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride;

Phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1/-pyrrol-2-yl}-
7-1(35)-3-(morpholin-4-ylmethyl}-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-
1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride;

4-Methylphenyl  6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro
indolizin-3-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate hydrochloride;
2-Methylphenyl  6-{1-[(4-hydroxyphenyl){methyl)carbamoyl]-5,6,7,8-tetrahydro
indolizin-3-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2.3 4-tetrahydroisoquinoline-2-carboxylate;

4-Methoxyphenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro
indolizin-3-yI}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

4-Chlorophenyl  6-{1-[(4-hydroxyphenyl){(methyl)carbamoyl]-5,6,7,8-tetrahydro
indolizin-3-yl}-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3 4-tetrahydroisoquinoline-2-carboxylate;

4-Ethylphenyl 6-{1-[(4-hydroxyphenyl)(methyl)carbamoyl]-5,6,7,8-tetrahydro
indolizin-3-y1}-7-[(35)-3~(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate,
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4-Cyanophenyl 6-{1-[(4-hydroxyphenyl}(methyl)carbamoyl]-5,6,7,8-tetrahydro
indolizin-3-y1}-7-[(3S5)-3-(morpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

2-Methoxyphenyl  6-{1-[(4-hydroxyphenyl}methyl)carbamoyl]-5,6,7,8-tetrahydro
indolizin-3-y1}-7-[(38)-3-(morpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

4-Methylphenyl 0-{4-{(4-hydroxyphenyl)(methyl)carbamoylj-1,5-dimethyl-1H-
pytrol-2-y1}-7-[(3S)-3-(morpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

4-Chlorophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1 H-
pyrrol-2-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3 4 -tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

4-Cyanophenyl 6-{4-[(4-hydroxyphenyl)}(methyl)carbamoyl]-1,5-dimethyl-1 H-
pyrrol-2-y13-7-[(35)-3-(inorpholin-4-ylmethyl)-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

4-Cyanophenyl 6-{4-[(4-hydroxyphenyl}(methyl)carbamoyl]-1,5-dimethyl-1 -
pyrrol-2-yl1}-7-[(3R)-3-methyl-1,2,3,4-tetrahydroisoquinoline-2-carbonyl |-1,2,3,4-
tetrahydroisoquinoline-2-carboxylate;

4-{[2-(Dimethylamino)ethylJamino} phenyl 6-{1-[(4-hydroxyphenyl(methyl)
carbamoyl]-5,6,7,8-tetrahydroindolizin-3-y1}-7-[(3R)-3-methyl-1,2,3 ,4-
tetrahydroisoquinoline-2-carbonyl}-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
Phenyl 6-{4-[(4-hydroxyphenyl)(propyl)carbamoyl}-1,5-dimethyl-1 H-pyrrol-2-yl}-
7-[(3S)-3-(morpholin-4-ylmethyl})-1,2,3 4-tetrahydroisoquinoline-2-carbonyl]-
1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

Phenyl 6-{4-[butyl(4-hydroxyphenyl)carbamoyl}-1,5-dimethyl-1H-pyrrol-2-yl}-7-
[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-
tetrahydroisoquinoline-2-carboxylate;

Phenyl 6-{4-[(4-hydroxyphenyl}{(methybhcarbamoyl]-1,5-dimethyl-1 H-pytrol-2-yl} -
7-1(35)-3-[(4-methylpiperazin-1-y)methyl]-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
N-Butyl-N-(4-hydroxyphenyl)-1,2-dimethyl-5-{7-[(3.5)-3-(morpholin-4-ylmethyl)-
1,2,3 4-tetrahydroisoquinoline-2-carbonyl]-2-(2-phenylacetyl)-1,2,3,4-
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tetrahydroisoquinolin-6-yl} -1 H-pyrrole-3-carboxamide;
3-[2-(Dimethylamino)ethoxy]phenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-
1,5-dimethyl-1H-pyrrol-2-y1}-7-[(3R)-3-methyl-1,2,3 4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3 4-tetrahydroisoquinoline-2-carboxylate;

4-{| 2-(Dimethylamino)ethyl](methyl)amino } phenyl 6-{4-[(4-hydroxyphenyl)
(methyl)carbamoylj-1,5-dimethyl-1H-pyrrol-2-yl1}-7-[(3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
4-Ethynylphenyl  6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl}-7-|(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;

Naphthalen-2-yl ~ 6-{4-[(4-hydroxyphenyl}(methyl)carbamoyl]-1,5-dimethyl-1 /-
pyrrol-2-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3 4-tetrahydroisoquinoline-2-carboxylate;

1H-Indol-5-y1 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-yl}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
3-[2-(Dimethylcarbamoyl)ethyl]phenyl 6-{4-[(4-hydroxyphenyl){methyl)
carbamoyl]-1,5-dimethyl-1H-pyrrol-2-y1}-7-[ (3R)-3-methyl-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl|-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
4-Bromophenyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-
pyrrol-2-y1}-7-[(35)-3-(morpholin-4-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
(1r,4r)-4-{[(ter-Butoxy)carbonyl Jamino }cyclohexyl 6-{4-[(4-hydroxyphenyl)
(methyl)carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-y1}-7-[(3R)-3-methy!-1,2,3,4-
tetrahydroisoquinoline-2-carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate;
4-[2-(Dimethylcarbamoyl)ethyl]phenyl 6-{4-[(4-hydroxyphenyl)(methyl)
carbamoyl]-1,5-dimethyl-1 H-pyrrol-2-yl}-7-[(3R)-3-methyl-1,2,3,4-tetrahydro
isoquinoline-2-carbonylj-1,2,3 4-tetrahydroisoquinoline-2-carboxylate; or
Cyclohexyl 6-{4-[(4-hydroxyphenyl)(methyl)carbamoyl]-1,5-dimethyl-1H-pyirol-
2-y13-7-[(3R)-3-[3~(morpholin-4-yDpropyl]-1,2,3,4-tetrahydroisoquinoline-2-
carbonyl]-1,2,3,4-tetrahydroisoquinoline-2-carboxylate.
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18.  Process for the preparation of a compound of formula (I) according to claim 1

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

wherein Het, Ri, Ry, Rg, Ro, p, p’, q and g’ are as defined for formula (I) and Alk

5 represents a linear or branched (C;-Cs) alkyl group,

the ester function of which compound of formula (II) is hydrolysed to yield the
corresponding carboxylic acid which is then subjected to peptide coupling with a

compound of formula (T1T) :

NH
R an

10 wherein Rs and T are as defined for formula (1),

to yield the compound of formula (IV) :
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wherein Het, R, Ry, Rs, Rg, Ro, T, p, p’, q and ¢’ are as defined for formula (1),

compound of formula (IV) which is deprotected and subjected to an acylation or a
sulfonylation reaction, and which can optionally be subjected to the action of a
pyrophosphate or a phosphonate derivative in basic conditions, to yield the compound of

formula (1),

which compound of formula (I) may be purified according to a conventional separation
technique, which is converted, if desired, into its addition salts with a pharmaceutically
acceptable acid or base and which is optionally separated into its isomers according to a
conventional separation technique,

it being understood that at any moment considered appropriate during the course of the
process described above, some groups (hydroxy, amino...) of the starting reagents or of

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

19.  Process according to claim 17 for the preparation of a compound of formula (TA-1)

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

Aik\
Q
O—= A,
X V)
\

5 wherein X, Y, W, A; and A, are as defined for formula (IA) and Alk represents a linear or

branched (C;-Cg) alkyl group,

the ester function of which compound of formula (V) is hydrolysed to yield the carboxylic
acid or the corresponding carboxylate, which may be converted into an acid derivative
such as acyl chloride or the corresponding anhydride before being coupled with an amine
10 NHR3R4 wherein Rz and Ry have the same meanings as for formula (IA), to yield the

compound of formula (VI):

Rs
\N/R“
00— /A1
X
\ (V1)
Y—A,

wherein X, Y, W, A|, Ay, R3 and Ry are as defined for formula (1A),

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

15 corresponding borohydride derivative of formula (V1) :
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(Vi

wherein X, Y, W, Ay, Ay, R3 and Ry are as defined for formula (IA), and

Rp; and Ry; represent a hydrogen, a linear or branched (C-Cg) alkyl group, or Rp; and Rps

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

which compound of formula (V1) is further subjected to coupling with a compound of

formula (VII):

AlK'O

wherein Rg, Ry, p, p’, q and ¢ are as defined for formula (IA), and

Alk’ represents a linear or branched (C,-Cg) alkyl group, and

L. represents a leaving group selected tfrom halogen or sulfonate,

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

wherein X, Y, W, A|, Ay, Rs, Ry, Rs, Ro, p, p’, q, and q” are as defined for formula (IA)

and AIK’ 1s as defined previously,

the ester function of which compound of formula (IIA-1) is hydrolysed to yield the
corresponding carboxylic acid which is then subjected to peptide coupling with a

compound of formula (iIT} :

NH
Rs (I
.

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

to yield the compound of formula (IVA-1) :
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wherein X, Y, W, A}, Ag, Rs, Ry, Rs, R, Rg T, p, . q, q” are as defined for formula (IA),

compound of formula (IVA-1) which is deprotected and subjected to an acylation or a
sulfonylation reaction, and which can optionally be subjected to the action of a
pyrophosphate or a phosphonate derivative in basic conditions, to yield the compound of

formula (IA-1):
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wherein X, Y, W, Ay, As, Rs, Ry, Rs, Ry, Ry, Ro, T, p, p’, q and q’ are as defined for
formula (IA),

which compound of formula (IA-1) may be purified according to a conventional separation
technique, which is converted, if desired, into its addition salts with a pharmaceutically
acceptable acid or base and which is optionally separated into its isomers according to a
conventional separation technique,

it being understood that at any moment considered appropriate during the course of the
process described above, some groups (hydroxy, amino...) of the starting reagents or of
the synthesis intermediates can be protected and subsequently deprotected, as required by

the synthesis.

20.  Process according to claim 18 or 19 for the preparation of a compound of
formula (I) wherein one of the groups R; and Ry is substituted by a hydroxy function,
characterised in that the amine NHR3;R4 is subjected beforehand to a protection reaction of
the hydroxy function prior to coupling with the carboxylic acid formed from the compound
of formula (V), or with a corresponding acid derivative thereof, the resulting protected

function subsequently undergoes a deprotection reaction at the last stage of the process.

21.  Pharmaceutical composition comprising a compound of formula (I) according to
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any one of claims 1 to 17 or an addition salt thereof with a pharmaceutically acceptable

acid or base in combination with one or more pharmaceutically acceptable excipients.
22.  Pharmaceutical composition according to claim 21 for use as pro-apoptotic agents.

23.  Pharmaceutical composition according to claim 21 for use in the treatment of

cancers and of auto-immune and immune system diseases.

24. Pharmaceutical composition according to claim 21 for use in the treatment of
cancers of the bladder, brain, breast and uterus, chronic lymphoid leukaemias, cancer of
the colon, asophagus and liver, lymphoblastic leukaemias, non-Hodgkin lymphomas,
melanomas, malignant haemopathies, myelomas, ovarian cancer, non-small-cell lung

cancer, prostate cancer and small-cell lung cancer.

25.  Use of a pharmaceutical composition according to claim 21 in the manufacture of

medicaments for use as pro-apoptotic agents.

26.  Use of a pharmaceutical composition according to claim 21 in the manufacture of
medicaments for use in the treatment of cancers and of auto-immune and immune system

diseases.

27. Use of a pharmaceutical composition according to claim 21 in the manufacture of
medicaments for use in the treatment of cancers of the bladder, brain, breast and uterus,
chronic lymphoid leukaemias, cancer of the colon, cesophagus and liver, lymphoblastic
leukaemias, non-Hodgkin lymphomas, melanomas, malignant haemopathies, myelomas,

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

28.  Compound of formula (I) according to any one of claims 1 to 17, or an addition salt
thereof with a pharmaceutically acceptable acid or base, for use in the treatment of cancers
of the bladder, brain, breast and uterus, chronic lymphoid leukaemias, cancer of the colon,
asophagus and liver, lymphoblastic leukaemias, non-Hodgkin lymphomas, melanomas,

malignant haemopathies, myelomas, ovarian cancer, non-small-cell lung cancer, prostate
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cancer and small-cell lung cancer.

29. Use of a compound of formula (1) according to any one of claims 1 to 17, or an
addition salt thereof with a pharmaceutically acceptable acid or base, in the manufacture of
medicaments for use in the treatment of cancers of the bladder, brain, breast and uterus,
chronic lymphoid leukaemias, cancer of the colon, cesophagus and liver, lymphoblastic
leukaemias, non-Hodgkin lymphomas, melanomas, malignant haemopathies, myelomas,

ovarian cancer, non-small-cell lung cancer, prostate cancer and small-cell lung cancer.
30.  Association of a compound of formula (I} according to any one of claims 1 to 17
with an anti-cancer agent selected from genotoxic agents, mitotic poisons, anti-

metabolites, proteasome inhibitors, kinase inhibitors and antibodies,

31.  Pharmaceutical composition comprising an association according to claim 30 in

combination with one or more pharmaceutically acceptable excipients.
32.  Association according to claim 30 for use in the treatment of cancers.

33.  Use of an association according to claim 30 in the manufacture of medicaments for

use in the treatment of cancers.

34, Compound of formula (I) according to any one of claims 1 to 17 for use in

association with radiotherapy in the treatment of cancers,




