US 9,120,791 B2

5
3-(5-chloro-2-{[(38)-3-(morpholin-4-ylmethyl)-3 4-dihy-
droisoquinolin-2(1H)-ylJcarbony! } phenyl)-N-(4-hydrox-
yphenyl)-N-(1-methyl- IH-pyrazol-4-yl)-5,6,7,8-tctrahy-
droindolizine- I -carboxamide,
N-(3-fluoro-4-methylphenyl)-N-(4-hydroxyphenyl)-3-{6-
[((38)-3~(4-morpholinylmethyl)-3,4-dihydro-2(1 H)-iso-
quinolinyl)carbonyl]-1,3-benzodioxol-5-y1}-5,6,7,8-tet-
rahydro-1-indolizine carboxamide,
N-[4-(hydroxy)phenyl]-N-(1-methyl-2,3-dihydro-1H-indol-
5-yI)-3-{6-[((35)-3-(4-morpholinylmethyl)-3,4-dihydro-
2(1H)-isoquinclinyl)carbonyl]-1,3-benzodioxol-5-y1}-5,
6,7,8-tetrahydro-1-indolizine carboxamide,
3-{5-chlora-2-[((38)-3-(4-morpholinylmethyl)-3,4-dihydro-
2(1H)-isoquinolinyl)carbonylJphenyl }-N-(4-hydroxyphe-
nyl)-N-(1-methyl-2,3-dihydro-1H-indol-5-y1)-5,6,7,8-tot-
rahydro-1-indolizine carboxamide,
N-(4-hydroxypheny!)-N-(1-methyl- 1 H-indoi-5-y1)-3-{6-
[{(38)-3-(4-morpholinylmcthyl)-3,4-dihydro-2(1H)-iso-
quinolinyl)carbonyl]-1,3-benzodioxol-5-y1}- I-indolizine
carboxamide,
3-{5-chloro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-dihydro-
2(1H)-isoquinolinyl)-carbonyl]phenyl }-N-(4-hydrox-
yphenyl)-N-(1-methyl-2,3-dihydro-1H-indol-5-y)-1-in-
dolizine carboxamide,
6-{5-chloro-2-[((3S)-3-(4-morpholinylinethyl)-3 4-dihydro-
2(1H)-isoquinolinyl)-carbony!]phenyl }-N-(4-hydrox-
yphenyI)-N-phenyl-3,4-dihydro- 1H-pyrrolo[2, 1 -c]-[1,4]
oxazine-8-carboxamide,
N-(3-fluorophenyl)-N-(4-hydroxypbenyl)-3-(6-{[(3S)-3-
(morpholin-4-ylmethy[)-3,4-dihydroisoquinolin-2(1H)-
ylJcarbonyl}-1,3-benzodioxol-5-y1)-5,6,7,8-letrahydroin-
dolizine- | -carboxamide,
their cnantiomers and diastereoisomers, and addition salts
thereof with a pharmaccutically acceptable acid or base.
The invention reltates also to a process for the preparation of
compounds of formula (T), which process is characterised in
that there is used as starting material the compound of for-
mula (I):

(m
Br

R

wherein R, R, R and R, are as defined for formula (1),

which compound of formula (IT) is subjected to a Heck reac-
tion, in an aqueous or organic medium, in the presence of a
palladium catalyst, of a basc, of a phosphine and of the
compound of formula (HI):
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6
wherein the groups X, Y and Het are as defined for formula
0,

to obtain the compound of formula (1V):

av)

wherein R, R,, R., R, X, Y and Het arc as defined for
formula (I),

the aldehyde function of which compound of formuta (IV) is
oxidised to the carboxylic acid to form the compound of
formula (V):

V)

[0}

HO

wherein R, R,, R, R, X, Y and Het are as defined for
formula (I),

which compound of formula (V) is then subjected to peptide
coupling with a compound of formula (V1)

VD
X NH

LS

Ry Ry

wherein Ry, R, and R, arc as defined for formula (1),
to yield the compound of formula (VII):
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(viy

wherein R, R, R, R\, R, R,, R, X, Y and Het are as defined

for formula (1),
the ester function of which compound of formula (VII) is

hydrolyscd to yicld the carboxylic acid or the correspond-

ing carboxylate, which may be converted into an acid
derivative such as acyl chloride or the corresponding anhy-
dride before being coupled with an amine NHR,R,
wherein R, and R,, have the same meanings as for formula

(1), to yield the compound of formula (1),
which compound of formula (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 basc and which is optionally separated
into its isomers according to a conventional separation
technique,

it being understood that at any moment considercd appropri-
ale 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 subsc-
quently deprotected, as required by the synthesis,

More particularly, when one of the groups R, or R, of the
amine NHR,R , 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 (VII), or with a corresponding acid derivative
thercof, the resulting protected compound of formula (T) sub-
sequently undergoes a deprotection reaction and is then
optionally converted into one of its addition salts with a
pharmaceutically acceptable acid or base.

The compounds of formulae (IT), (IN1), (VI) and the amine ¢

NHR;R, arc cither 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 propertics. The ability
to reactivate the apoptotic process in cancerous cells is off
major therapeutic interest in the treatment of cancers and of
immune and auto-immune diseases.

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

Among the cancer treatments envisaged there may be men-
tioned, without implying any limilation, cancers of the blad-
der, brain, breast and uterus, chronic lymphoid leukacmias,
cancer of the colon, oesophagus and liver, lymphoblastic
leukaemias, follicular lymphomas, melanomas, malignant
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hacmopathics, myelomas, ovarian cancer, non-smull-celt
Tung cancer, prostate cancer and small-ccll lung cancer.

The present invention relates also to pharmaccutical com-
positions comprising at least one compound of formula (1) in
combination with one or more pharmaceutically acceptable
excipients.

Ainong 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, espe-
cially tablets or dragées, sublingual tablets, sachets, paquects,
capsules, glossettes, lozenges, suppositorics, crcams, oint-
menis, dermal gels, and drinkable or injectable ampoules.

The dosage varies according to the sex, age and weight of
the patient, the administration routc, the nature of the thera-
peutic indication, or of any associated trealments, and ranges
from 0.01 mg to ! g per 24 hours in one or more administra-
tions.

Furthermore, the present invention relates also (o the asso-
ciation of a compound of formula (I) with an anticancer agent
sclected from genotoxic agents, mitotic poisons, anti-me-
tabolites, proteasome inhibitors, kinase inhibitors and anti-
bodies, and also to pharmaccutical compositions comprising
that type of association and their use in the manufacturc of
medicaments for use in the treatment of cancer.

The compounds of the invention may also be used in asso-
ciation with radiothcrapy in the treatment of cancer,

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

Preparation |

6-[1-(Methoxycarbony!)-5,6,7,8-tetrahydro-3-in-
dolizinyl|-1,3-benzodioxole-5-carboxylic acid

Step A: 1-Formyl-2-piperidinecarboxylic acid

To a solution of 40 g of a racemic mixture of 2-piperidin-
ecarboxylic acid (0.310 mmol) in 300 mL of formic acid at 0°
C. there are added dropwisc 200 mL (2.15 mmol) of acetic
anhydride. The whole is then stirred at ambient temperature
overnight. The reaction mixture is then cooled to 0° C.,
hydrolysed by the addition of 250 mL of water and stirred for
half an hour at 0° C, before being concentrated to dryness.
The oil so obtained is taken up in 200 mL of methanol and
then concentrated to dryness. The title product is obtained in
the form of an oil with a yicld of 98%. It is used directly,
without further purification, for the following step.

"H-NMR: § (400 MHz; dmso-d6; 300° K): 13.0 (m, |H
OH); 8.0-8.05 (2s, 111 aldchydc); 4.9-4.5 (2d, 1H owof N and
COOI); 4.1-2.6 (m, 2H to 00l N); 2.2-1.2 (m, 6H piperidine).

IR: v: —OH: 2000-3000 cm™" acid; v: >C=0 1703 cm™
broad band.

Step B: Mcthyl
5,6,7,8-tetrahydro- 1-indolizinecarboxylate

To a solution of 10 g of carboxylic acid obtained in Step A
(63.6 mmol) in 65 mL of dichloroethane there are added in
succession 13.4 g of tosyl chloride (70.4 mmol), 11.5 mL of
methyl 2-chloroacrylate (113.5 mmol) and then, dropwisc,
[7.8 mL of N,N,N-triethylamine (127.2 mmol). The reaction
mixture is then refluxed for 1.5 hours. It is then brought to
ambient temperature, and then 5 mL of methyl 2-chloroacry-
latc (48.9 mmol) and, dropwise, 9 mL of N,N,N-tricthy-
lamine (64 mmatl) are added. The whole is heated at reflux
overnight.

S




US 9,120,791 B2

9

The reaction mixture is subsequently diluted with methyl-
ene chloride, washed in succession with a |N HCI solution, a
saturated NaHCO, solution and then a saturated NaCl sofu-
tion until a neutral pH is obtained. The organic phasc is then
dricd over MgSQ,, fillered, concentrated to dryness, and puri-
ficd by chromatography over silica gel (heptane/AcQEt gra-
dient). The title product is obtained in the form of an oil.

'H-NMR: § (400 MHz; CDCl,; 300° K): 6.55-6.40 (d, 2H,
tetrahydroindolizine); 3.91 (t, 3H methyl ester); 3.78 (s, 3H
tetrahydroindolizinc); 3.08 (t, 2H, tetrahydroindolizine);
1.95-1.85 (m, 4H, tetrahydroindolizine)

[R: v: >C=0 1692 cm™ ester

Step C: Methyl 3-(6-formyl-1,3-benzodioxol-5-y1)-5,
6,7 8-tetrahydro-1-indolizinecarboxylate

To a solution of 6.4 g of the ester obtained in Step B (35.7
mmol) in 12 mL of N,N-dimethylacctamide there are added
in succession 12.3 g of 6-bromo-1,3-benzodioxole-S-carbal-
dehyde (53.6 mmol} and 7 g of potassium acetate (71.4
mmol), and the whole is then stirred under argon for 20
minutes. 1.3 g of palladium catalyst PACL,(PPh,), (1.8 mmol)
are then added. The reaction mixture is subsequently heated
al 130° C. for one hour before 139 uL of H,Q are added
thereto. Heating is maintained at that same temperature over-
night. The mixture is allowed to return to ambicnt icmpera-
ture and is then diluted with AcOEL Animal charcoal is added

s

I5

(2 g per g of product) and the whole is stirred at ambicnt

temperature for one hour and then filtered. The organic phase
is then washed with water, dricd over magnesium sulphate
and concentrated to dryness. The crude product so obtained is
purified on silica gel (heptane/AcOELt gradicnt). The title
product is obtained in the form of an oil.

'H-NMR: §: (400 MHz; dmso-d6; 353" K): 9.65 (s, |H, H
aldchyde); 7.3-7.15 (2s, 2H, H aromatic); 6.45 (s, 1H tetrahy-
droindolizine); 6.20 (s, 2H methylenedioxy); 3.70 (s, 3H
methyl ester); 3.5-4.0 (m, 2H tetrahydroindolizine); 3.05 (m,
2H tetrahydroindolizine); 1.85 (m, 4H tetrahydroindolizine)

IR: v: >C=0 1695 em™"* ester; v: >C=0 1674 cm™

Step D: 6-[1-(Methoxycarbonyl)-5,6,7,8-tetrahydro-
3-indolizinyl}-1,3-benzodioxole-5-carboxylic acid

There is prepared a solution containing 3.37 g of the com-
pound obtained in Step C (10.3 mmol) in 8.3 mL of acetone
and 8.8 mL (80.24 mmol) of 2-methyl-2-butene, which solu-
tion is placed at 0° C. There are added, dropwise, 9.3 mL of an
aqueous solution containing a mixture of 3.3 g of NaClO,
(36.05 mmol) and 3.6 g of Na,PO, (25.75 mmol). The whole
is subscquently stirred at ambient temperature for 7 hours.
The reaction mixture is then concentrated in order (o remove
the acetone. The solid then obtained is filtered, washed with
water and then dried in vacuo at 40° C. overnight, The title
product is obtained in the form of a solid, which is usced
subsequently without being purificd further.

"H-NMR: & (400 MHz; dmso-d6; 300°K): 12.10(m, |H, H
carboxylic acid); 7.40-6.88 (2s, 2H, H aromatic); 6.20 (s, 1H,
H tetrahydroindolizine); 6.18 (s, 2H, H mcthylencdioxy);
3.70 (s, 3H, methyl ester); 3.55 (t, 2H tetrahydroindolizinc);
3.00 (t, 2H tetrahydroindolizine); 1.80 (m, 4H, H (ctrahy-
droindolizine)
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IR: v: —OH: 3000-2000 em™" acid; v: >C=—=0 1686-1676
cm™! ester+acid; v: >C=C<1608 cm™

Preparation 2

4-Bromo-2-| I-(methoxycarbonyl)-5,6,7,8-tetrahy-
dro-3-indolizinyl}-benzoic acid

The procedure is as in the process of Preparation 1, replac-
ing the 6-bromo-1,3-benzodioxole-5-carbaldehyde used in
Step C by 24-dibromobenzaldehyde. There is obtained a
mixture of two regioisomers, which are separated by chroma-

tography.

Preparation 3

4-Chloro-2-[1-(methoxycarbonyl)-5,6,7,8-tetrahy-
dro-3-indolizinyl]-benzoic acid

The procedure is as in the process of Preparation 1, replac-
ing the 6-bromo-1,3-benzodioxole-3-carbaldehyde used in
Step C by 2-bromo-4-chlorobenzaldehyde.

Preparation 4

4-Fluoro-2-{1-(methoxycarbonyl)-5,6,7,8-tetrahydro-
3-indolizinyl}-benzoic acid

The procedure is as in the process of Preparation 1, replac-
ing the 6-bromo-1,3-benzodioxole-5-carbaldehyde used in
Step C by 2-bromo-4-fluorobenzaldehyde.

Preparation S

8-[1-(Methoxycarbonyl)-5,6,7,8-tetrahydro-3-in-
dolizinyl}-3,4-dihydro-2H-1,5-benzodioxepine-7-
carboxylic acid

The procedure is as in the process of Preparation 1, replac-
ing the 6-bromo-1,3-benzodioxole-5-carbaldehyde used in
Step C by 8-bromo-3,4-dihydro-2H-1,5-benzodioxepine-7-
carbaldehyde.

Preparation 6

4-Mcthoxy-2-[ 1-(methoxycarbonyi)-5,6,7,8-tetrahy-
dro-3-indolizinyl]-benzoic acid

The procedurc is as in the process of Preparation |, replac-
ing the 6-bromo-1,3-benzodioxole-5-carbaldchyde used in
Step C by 2-bromo-4-methoxybenzaldehyde.

Preparation 7

7-[1-(Methoxycarbonyl)-5,6,7 8-tetrahydro-3-in-
dolizinyl]-2,3-dihydro-1,4-benzodioxine-6-carhoxy-
lic acid

The procedure is as in the process of Preparation 1, replac-
ing the 6-bromo-1,3-benzodioxole-5-carbaldehyde used in
Step C by 7-bromo-2,3-dihydro-1,4-benzodioxine-6-carbal-
dehyde.
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Preparation 8

4-Ethoxy-2-[1-(methoxycarbonyl)-5,6,7,8-tetrahy-
dro-3-indolizinyl |-henzoic acid

The procedure is as in the process of Preparation 1, replac-
ing the 6-bromo-1,3-benzodioxole-5-carbaldehyde used in
Step C by 2-bromo-4-ethoxybenzaldehyde.

Preparation 9

2,2-Dideuterio-6-] I -(methoxycarbonyl)-5,6,7 8-let-
rahydro-3-indolizinyl}-1,3-benzodioxole-5-carboxy-
lic acid

Step A:
2,2-Dideuterio-1,3-benzodioxole-5-carbaldehyde

To a solution of 30 g of 3,4-dihydroxybenzaldehyde (217
mmol) in 110 mL of anhydrous DMF there are added in
succession 114 g of caesium carbonate (347 mmol) and 22
mL of dideuterated mcthylence chloride (347 mmol). The
reaction mixture is subsequently stirred al ambient tempera-
ture overnight. After filtering off the insoluble portion over
Celite, the residual filtrate is subsequently hydrolysed by
addition of 200 mL of water and then extracted with ethyl
acetate. The organic phases are then combined, washed with
a saturated LiCl solution and then dried over MgSO,. After
concentration to dryness, the residue is purified by chroma-
tography over silica gel (petroleum ether/AcOEt gradicnt).
The title product is obtained in the form of a solid.

'H-NMR: 8: (400 MHz; dmso-d6; 300° K): 9.8 (s, IH, H
aldehyde); 7.4-6.95 (m, 3H, H aromatic)

IR: v: C=0 aldehyde: 1670 cm™

Step B: 6-Bromo-2,2-dideuterio-1,3-benzodioxole-5-
carbaldehyde

To a solution of 10 g of the compound obtained in Step A
(65.7 mmol) in 100 mL of methanol cooled to 0° C. there arc
added dropwisc 3.7 mL of a solution of bromine (1.1 molar
equivalents) in 10 mL of methanol. The whole is subse-
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quently stirred at ambient temperature overnight. The reac- -

tion mixture is concentrated to dryness and then taken up in
water. After stirring, the resulting solid is subsequently G-
tered and then dried.
'H-NMR: & (400 MHz; dmso-d6; 300° K): 10.2 (s, IH, H
aldehyde); 7.4 (s, 1H, H aromatic); 7.05 (s, 1H, H aromatic)
IR‘: v: C=0 aldehyde: 1670 cm™"; C—=C aromatic: 1611
cm

Step C: 2,2-Dideuterio-6-[ 1-(methoxycarbonyi)-5,6,
7,8-tetrahydro-3-indolizinyl]-1,3-benzodioxole-5-
carboxylic acid

The procedure is as in the protocol described in Steps Cand
D of Preparation 1, replacing the 6-bromo-1,3-benzodioxole-
5-carbaldehyde used in Step C by 6-bromo-2,2-dideuterio-1,
3-benzodioxole-5-carbaldehyde.

Preparation 10

2-[1<(Methoxycarbonyl)-5,6,7,8-tetrahydro-3-in-
dolizinyl]-4-(trifluoromethyl)benzoic acid

The procedure is as in the protocol described in Preparation
1, replacing the 6-bromeo-1,3-benzodioxole-5-carbaldchyde
used in Step C by 2-bromo-4-(trifiuoromethylbenzaldehyde.
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Preparation 11

2-[1-(Methoxycarbonyl)-5,6,7 8-tetrahydro-3-in-
dolizinyl]-4-(trifluoromethoxy)benzoic acid

The procedure is as in the protocol described in Preparation
1, replacing the 6-bromo-1,3-benzodioxole-5-carbaldehyde
used in Step C by 2-bromo-4-(trifluoromethoxy)-benzalde-
hyde.

Preparation 12

2-[1-(Mcthoxycarbonyl)-5,6,7 8-tetrahydro-3-in-
dolizinyl]benzoic acid

The procedure is as in the protocol described in Preparation
I, replacing the 6-bromo-1,3-benzadioxole-5-carbaldehyde
used in Step C by 2-bromobenzaldehyde.

Preparation 13

6-[1-(Methoxycarbonyl)-3-indolizinyl}-1,3-benzo-
dioxole-5-carboxylic acid

Step A: [-(Carboxymethyl)-1,2-dihydropyridinium
bromide

To asolution of 16,2 mL of pyridine (200 mmal) in 120 mL
of ethyl acetate there are added in portions 27.8 g (200 mmol)
of bromoacetic acid. The whole is subsequently stirred at
ambient temperature overnight. The precipitate so obtained is
filtered off and then washed with cold ethyl acctatc. After
drying, the title product is obtained in the form of a powder,
which is uscd dircetly for the following step.

'H-NMR: § (400 MHz; dmso-d6; 300° K): .15 (d, 2H, H
aromatic pyridine)); 8.7 (t, 1H, H aromatic); 8.25 (t, 2H, H
aromatic); 5.65 (s, 2H, H CH,COOH)

IR: v: C=0: 1732 cm™'; —OH acid: 2800 cm™

Step B: Methyl 1-indolizinecarboxylate

To a suspension of 6.55 g of the pyridinium salt obtained in
Step A (30 mmol) in 240 mL of toluene there are added in
succession 16,7 mL of methyl acrylate (150 mmol), 4.2 mL of
triethylamine (30 mmol) and then, in portions, 20.9 g of
MnQ, (240 mmol). The whole is subsequently heated at 90°
C. for 3 hours, Afler cooling, the reaction mixture is filtered
over a Celite cake and concentrated to dryness. The title
product is then isolated by purification on silica gel (heptanc/
AcOE! gradicnt: 0-10%) in the form of an oil, which crystal-
lises when cold.

"H-NMR: 8 (300 MHz; dmso-d6; 300° K): 8.5 (d, IH, H
indolizinc); 8.05 (d, 1H, H indolizine); 7.6 (s, |H, H indoliz-
ine); 7.15 (m, 2H, H indolizine); 6.85 (m, 1H, H indolizinc);
4.25(q, 2H, —C({O)CH,CH,)); 1.35 (1, 3H, —C(O)CH,CH,)

IR: v: C=Oesler: 1675 cm™'; C=C aromatic: 1634 cm™'

Step C: 6-[1-(Methoxycarbonyl)-3-indolizinyl}-1,3-
benzodioxole-5-carboxylic acid

The procedure is as in the protocol described in Steps C and
D of Preparation I.

Preparation 14

4-Chloro-2-[ 1-(methoxycarbonyl)-3-indolizinyl]
benzoic acid

Methy! I-indolizinecarboxylate is formed according to the
process described in Steps A and B of Preparation 13, Thetitle
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product is subsequently obtained according to the protocol
described in Steps C and D of Preparation 1, replacing the
6-bromo-1,3-benzodioxole-5-carbaldehyde used in Step C
by 2-bromo-4-chlorobenzaldehyde.

Preparation [5

7-11-(Methoxycarbonyl)-3-indolizinyl]-2,3-dihydro-
1,4-benzodioxine-6-carboxylic acid

Mcthyl I-indolizinecarboxylate is formed according to the
process described in Steps A and B of Preparation 13. The title
product is subsequently obtained according to the described
in Steps C and D of Preparation I, replacing the 6-bromo-1,
3-benzodioxole-S-carbaldehyde used in Step C by 7-bromo-
2,3-dihydro- 1 4-benzodioxine-6-carbaldchyde.

Preparation 16

4-Methoxy-2-{ [-(methoxycarbonyl)-3-indolizinyl|
benzoic acid

Methyl 1-indolizinccarboxylate is formed according to the
pracess described in Steps A and B of Preparation 13, The titlce
product is subscquently obtained according to the protocol
described in Steps C and D of Preparation 1, replacing the
6-bromo-1,3-benzodioxole-5-carbaldehyde used in Step C
by 2-bromo-4-methoxybenzaldehyde.

Preparation 17

6-[2-(tert-Butoxycarbonyl)-8-(methoxycarbonyl)-1,
2,3 4-tetrahydropyrrolo[ 1,2-a]pyrazin-6-y1]-1,3-ben-
zodioxole-5-carboxylic acid

Step A: [-tert-Butyl 3-methyl
4-formyl-1,3-piperazinedicarboxylate

To a solution of pentafluorophenol in 520 mL of anhydrous
ether at 0° C. there are added in succession 49 g of 1-cthyl-
3-(3'-dimethylaminopropyl)-carbodiimide (286 mmol) in
portions and 12 mL of formic acid (312 mmol). The whole is
stirred at ambient temperature for 2 hours. There is subse-
quently added a mixture of 32 g of [-tert-butyl 3-methyl
1,3-piperazinedicarboxylate (130 mmol) and 18 mL of tri-
cthylamine (130 mmot) in solution in 520 mL of CH,C},. The
whole is stirred overnight at ambicnt temperature. The reac-
tion mixture is hydrolysed with an IN aqueous HCI solution
and cxtracted with CH,Cl,. The organic phases are subse-
quently combined and then washed with a saturated aqucous
NaHCO, solution and then with a saturated aqueous NaCl
solution until neutral. After drying over MgSQ,, filtration and
concentration to dryness, the product is isolated by chroma-
tography over silica gel (petroleum cther/AcOEL gradient:
0-30%). The title product is obtained in the form of an oil.

IR: v: C=0: 1674-1745 cm™"

m/z. (C,Hy N,Og): 272.1 (M+4); 295.121 (M+Na)*;
567.253 (2M+Nay*

Step B: Lithium 4-(tert-butoxycarbonyl)-1-formyl-2-
piperazinecarboxylate

To a solution of 28 g of the compound obtained in Step A
(103 mmol}) in 515 mL of dioxane there are added 4.8 g of
LiOH (113 mmol) in solution in 100 mL of H,O. The whole
is stirred at ambicnt temperature for 4 hours. The reaction
mixlure is subsequently concentrated to dryness and then
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co-evaporaled scveral times with ethyl acetate. The title prod-
uctis obtained in the form of a solid and is used directly for the
following cyclisation step,

"3C-NMR: § (500 MHz; dmso-d6; 300° K): 46 (s, C pip-
crazinc); 42-38 (m, C piperazine); 58-53 (s, C piperazine);
28.5 (s, C "Bu).

IR: v: C=0: 1650 cm™'; 2800 cm™

Step C: 2-tert-Butyl 8-methyl 3,4-dihydropyrrolo[1,
2-a]pyrazine-2,8(1H)-dicarboxylate

To a suspension of 29 g of the compound obtained in Slep
B (103 mmoles) in 800 mL of dichloroethane there are added
in succession 24 g of tosyl chloride (124 mmol), 12.6 mL of
methyl 2-chloroacrylate (124 mmol) and then 35 mL of tri-
ethylamine (247 mmoles). The whole is stirred at reflux for 2
hours. After cooling, the reaction mix(ure is diluted with ethyl
acetate, and the organic phase is washed with a saturated
NaCl solution until neutral. After drying over MgSO,, filtra-
tion and concentration to dryness, the title product is isolated
by chromatography over silica gel (petroleum ether/AcOEt
gradient: 0-20%) in the form of a solid.

1H-NMR: § (400 MHz; dmso-d6; 300° K): 6.8-6.43 (m,
2H, H pyrrole); 4.75-3.75 (m, 6H, H piperazine)); 3.73 (s, 3H,
H COOCH3); 1.48 (s, 9H, H ‘Bu).

IR: v: C=0 (conjugated ester): 1712 cm™"; C=0 (car-
bamate): 1677cm™’

Step D: 6-[2-(tert-Butoxycarbonyl)-8-(methoxycar-
bonyl)-1,2,3 4-tetrahydropyrrolo-[ 1,2-a]pyrazin-6-
yl}-1,3-benzodioxole-5-carboxylic acid

The procedure is as in the protocol described in Steps C and
D of Preparation 1.

Preparation 18

6-[7-(Methoxycarbonyl)-2,3-dihydro- 1 H-pyssolizin-
5-yl}-1,3-benzodioxole-5-carboxylic acid

The procedure is as in the proloco! described in Preparation
1, replacing the 2-piperidinecarboxylic acid used in Step A by
proline,

Preparation 19

4-Chloro-2-[7-(methoxycarbonyl)-2,3-dihydro- 1 H-
pyrrolizin-5-ylI]-benzoic acid

The procedure is as in the protocol described in Preparation
1, replacing the 2-piperidinecarboxylic acid used in Step A by
proline, while thc 6-bromo-1,3-benzodioxole-5-carbalde-
hyde used in Step C is replaced by 2-bromo-4-chiorobenzal-
dehyde.

Preparation 20

4-Chloro-2-[8-(methoxycarbonyl)-3,4-dihydro-1H-
pyrrolo) 2,1-c}-| 1,4]oxazin-6-yllbenzoic acid

The procedure is as in the protocol described in Preparation
1, replacing 2-piperidinecarboxylic acid by 3-morpholinecar-
boxylic acid, while the 6-bromo-1,3-benzodioxole-5-carbal-
dehyde used in Step C is replaced by 2-bromo-4-chloroben-
zaldchyde.
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Preparation 21

6-[8-(Mcthoxycarbonyl)-3,4-dihydro- 1 H-pyrrolo| 2,
1-c][1,4]oxazin-6-yl]-1,3-benzodioxole-5-carboxylic
acid

The procedure is as in the protocol described in Preparation
1, replacing 2-piperidinecarboxylic acid by 3-morpholinecar-
boxylic acid.

Preparation 22

4-Chloro-2-[1-(methoxycarbonyl)-6,7,8,9-tetrahy-
dro-5H-pyrrolo-{1,2-aJazepin-3-yl]benzoic acid

The pracedure is as in the protocol described in Preparation
I, replacing 2-piperidinecarboxylic acid by 2-azepanecar-
boxylic acid, while the 6-bromo-1,3-benzodioxole-5-carbal-
dehyde used in Step C is replaced by 2-bromo-4-chloroben-
zaldehyde.

Preparation 23

6-[1-(Methoxycarbonyl)-6,7,8,9-tetrahydro-SH-pyr-
rolof 1,2-ajazepin-3-yl}-1,3-benzadioxole-5-carboxy-
lic acid

The procedure is as in the protocol described in Preparation
1, replacing 2-piperidinecarboxylic acid by 2-azepanecar-
boxylic acid.

Preparation 24

4-Chloro-2-[3-(methoxycarbonyl)-5,6,7,8-tctrahy-
dro-1-indolizinyl]-benzoic acid

Step A: Methyl
I-(4-bromaobutyl)-1H-pyrrole-2-carboxylate

Toasuspension of 6.7 g (241.7 mmol) of Nali (60%) in 400
mL of anhydrous THF at 0° C. there are added 20 g (161.13
mmol) of methyl t H-pyrrole-2-carboxylate (see Tetrahedron
2008, 64, 7745). The wholc is subsequently stirred at ambicnt
temperature for one hour, Then, there are added 95 mL of
1.4-dibromobutane. After the addition, the reaction mixture is
heated at reflux for 12 hours. The precipitate obtained is
filtered off and then washed with THFE. The filtrate is subsc-
quently concentrated to dryness. The compound is then iso-
lated by chromatography over silica gel (cyclohexanefethyl
acctate gradient: 0 to 20%) in the form of an oil.

Elemental Microanalysis:

% C % H %N % Br
Calculated 46.17 5.42 5.38 30.72
Found 46.76 5.56 529 30.77

IR: v; —C==0: 1700 cm™"; v: C—O—C: 1238 cm™

Step B: Mcthyl
5,6,7,8-tetrahydro-3-indolizinecarboxylate

A solution of 8 g (30.8 mmol) of the brominated derivative
obtained in Step A in 700 mL of acetonitrile is brought to
reflux. There is added thereto a solution of a mixture of 25 g
of azobisisobutyronitrile (151 mmotl) and of 30 g of Bu,SnH
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(100 mmol) in 500 mL of toluene. The whole is refluxed for
120 hours. The reaction mixture is subscquently concentrated
to dryness. The compound is then isolated by chromatogra-
phy over silica gel (cyclohexane/ethy! acetate gradient 5 to
10%) in the form of an oil.

'H-NMR: § (400 MHz; CDCls; 300° K): 6.90 (d, 1H, H
pyrrole); 5.85 (d, [H, H pyrrole); 4.30 (1, 2H, CH,, indolizinc);
3.80 (s 3H, Mc); 2.80 (1, 2H, CH,, indolizine); 1.95 (m, 2H,
CH, indolizine); 1.80 (m, 2H, CH, indolizine)

IR: v: —C=0: 1695 cm™

Step C: 4-Chloro-2-[3-(methoxycarbonyl)-5,6,7,8-
tetrahydro- 1-indolizinyl]benzoic acid

The procedure is as in the protocol described in Steps Cand
D of Preparation 1.

Preparation 25

2-[1-(Methoxycarbanyl)-5,6,7,8-tetrahydroindolizin-
3-yl]-4-methyl-benzoic acid

The procedure is as in the process of Preparation 1, replac-
ing the 6-bromo-1,3-benzodioxole-5-carbaldehyde used in
Step C by 2-bromo-4-mcthylbenzaldehyde.

Preparation 26

4-Fluoro-2-{8-(incthoxycarbonyl)-3 4-dihydro- 1 H-
pyrrolof2,1-c][ 1 4]-oxazin-6-yl]benzoic acid

The procedure is as in the protocol described in Preparation
1, replacing 2-piperidinccarbox ylic acid by 3-morpholinecar-
boxylic acid, while the 6-bromo-1,3-benzodioxole-5-carbal-
dehyde used in Step C is replaced by 2-bromo-4-fluoroben-
zaldehyde.

Preparation 27

4-Fluoro-2-[ I'-(methoxycarbonyl)-5',6"-dihydro-8'H-
spiro[1,3-dioxolane-2,7"-indolizin]-3"-yl}benzoic acid

Step A: Methyl 8-formyl-1,4-dioxa-8-azaspiro[4.5]
decane-7-carboxylate

24 g of methyl [,4-dioxa-8-azaspiro[4.5]decane-9-car-

5 boxylate (111 mmol) are dissolved in 80 mL of ethyl acetate

and 80 mL of dichloromethane. There are added 26 g of
(4-nitrophenyl) formate (155 mmol), and the wholg is stirred
at ambient temperature for one hour. The reaction mixture is
evaporated to dryness and taken up in ethyl acetate, The
organic phase is subsequently washed in succession with 4 1
N NaOH solution, water, and then with a saturated NH,Cl
solution until a ncutral pH is reached. It is subsequently dried
over magnesium sulphate, filtered and concentrated to dry-
ness. The oil so obtained is purified by flash chromatography
(heptane/cthyl acctate gradicnt). The title product is obtained
in the form of an oil.

'"H-NMR: 8 (400 MHz; dmso-d6; 300° K): 8.15 (s, IH,
CHO); 5.0-4.75 (m, [H, H tcrtiary); 4.3-3.7 {(m, SH, 4H
ethylenedioxy+1H aliphatic piperidine); 3.70 (s, 3H, Me);
3.4-2.9 (2m, 1H, H aliphatic piperidine); 2.3-1.75 (m, 2H, H
aliphatic piperidine); 1.7-1.5 (m, 2H, H aliphatic piperidinc)

Step B: 8-Formyi-1,4-dioxa-8-azaspiro[4.5 Jdccanc-
7-carboxylic acid

15.25 g of the compound obtained in Step A (62.7 mmol)
are dissolved in 160 ml of dioxane. A solution of 125 mL of
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IM KOH is added dropwise, and the whole is stirred at
ambicnt temperature for one hour. There arc subscquently
added 125 mL of IM HCI, and the compound is extracted
with dichloromethanc. The organic phase is dried over
MgSO,, filtered and concentrated to dryness. The title prod-
uct is obtained in the form of a powdecr.

'H-NMR: 8 (400 MHz; dmso-d6; 300° K) 13.5-12 (m, [H,
OH); 8.148.0 (25, 1H, CHOY); 4.9+4.6 (2m, IH, H tertiary);
4.0-3.8 (m, 4H, ethylenedioxy); 4.243.7 (2 ms, 1H, H ali-
phatic piperidine); 3.442.9 (2m, 1H, H aliphatic piperidine);
2.4-1.5 (m, 4H, H aliphatic piperidine)

IR: v: OH: 3500-2000 cm'; —C—=0 (acid+aldehyde):
173141655 cm™

Step C: Methyl 5',6'-dihydro-8'H-spiro[ 1,3-diox-
olane-2,7"indolizine]-I"-carboxylate

To a solution of 13.5 g (62.7 mmol) of the acid obtained in
Step B in 380 mL of dichloroethane there are added in suc-
cession 39.5 mL (238.4 mmol) of triethylamine and then, by
spatula, 12.5 g (65.6 mmol) of para-toluencsulphonyl chlo-
ride and 23.7 mL (238.4 mmol) of methyl chloroacrylate. The
wholc is stirred at 80° C. for 18 hours. The reaction mixturc is
subsequently fiitered over Celite. The filtrate is subsequently
washed with a saturatcd NaHCO; solution and then with a
saturated NH,Cl solution. The organic phase is dried over
MgSO,, filtered and concentrated (o dryness. The oil so
obtained is purified by flash chromatography (heptane/ethyl
acetate gradient). The product is obtained in the form of a
solid.

'H-NMR: § (400 MHz; dmso-d6; 300° K) 6.70 (d, 1H,
pyrrole); 6.40 (d, 1H, pyrrole); 4.05 (t, 2H, H aliphatic, pip-
cridine); 4.00 (i, 4H, ethylenedioxy); 3.70 (s, 3H, mcthyl);
3.15 (s, 2H, H aliphatic piperidine); 2.05 (¢, 2H, H aliphatic
piperidine)

IR: v: —C=0 (ester):1689 cm™

Step D: Methyl 3'-(5-fluoro-2-formylphenyl)-5',6'-
dihydro-8'H-spiro| 1,3-dioxolane-2,7'-indolizine]-1'-
carboxylate

The procedure is as in the process of Step C of Preparation
1, replacing 6-bromo-1,3-benzodioxole-5-carbaldehyde by
2-bromo-4-fluorobenzaldehyde.

Step E: 4-Fluoro-2-[ I'-(methoxycarbonyl)-5',6'-dihy-
dro-8'H-spiro[1,3-dioxolane-2,7"-indolizin]-3"yl]
benzoic acid

The procedure is as in the process of Step D of Preparation
1.

Preparation 28

4-Fluoro-2-[(2R)-2-hydroxy-7-(mcthoxycarbonyl)-2,
3-dihydro-1H-pyrrolizin-5-yl]benzoic acid

Step A: Methyl (4R)-4-{|tert-butyl{dimethyb)silyl]
oxy }-L-prolinate

The protection of the alcohol function of methyl (4R)-4-
hydroxy-L-prolinatc by a tert-butyldimethylsilyl group is
carried out according (o the protocol deseribed in document
WO 2012040242.

Step B: Mcthyl (4R)-4-{[tert-butyl (dimethyl)silyl]
oxy }-1-formyl-L-prolinate

13.7 ¢ (52.8 mmol) of compound of Step A are dissolved in
100 mL of acetonitrile. There are added thereto 13.2 g (79.3
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mmol) of (4-nitrophenyl) formate and 39 mL (238 mmol) of
diisopropylethylamine. The wholc is stirred at ambient tem-
perature for 6 hours. The reaction mixiure is evaporated (o
dryness and taken up in cthyl acctate. The organic phase is
subsequently washed in succession with a 1 N NaOH solu-
tion, with water, and then with a saturated NH,C!I solution
until neutral. It is subsequently dricd over magnesium sul-
phate, filtered and concentrated to dryness. The oil so
obtained is purificd by flash chromatography (gradient:
dichloromethane/ammoniacal methanol), The title product is
obtaincd in the form of an oil.

'H-NMR: 8 (400 MHz; dmso-d6; 300° K): 8.15 and 8.12
(s, 1H, formyl); 4.62 and 4.25 (t, 1H, H alpha ester); 4.40 (m,
IH, SiOCH); 3.65 and 3.6 (s, 3H, OMe); 3.5 and 3.3 (m, ZH,
2H proline); 2.12 and 1.95 (m, 2H, 2H protine); 0.8 (s, 9H,
Si'Buy); 0.05 (s, 6H, SiMe,).

IR: v: C=0 ester: 1749 cm™; C=0 formyl: 1659 cm™

Step C: Lithium (2S,4R)-4-{[tert-butyl(dimethyl)
silylJoxy}-I-formylpyrrolidine-2-carboxylatc

The compaound of Step B (26.2 g; 91.1 mmol) is dissolved
in 450 mL of dioxane. A solution of lithium hydroxide (4.2 g;
100 mmol) in water (90 mL) is added. The whole is stirred at
ambicnt temperature for 7 hours. The reaction mixture is
evaporated to dryness and used as such for the following step.

Step D: Methyl (2R)-2-{[tert-butyl(dimethyl)silyl]
oxy}-2,3-dihydro- I H-pyrrolizine-7-carboxylate

To a solution of 22.4 g (80.2 minol) of the lithium carboxy-
late obtained in Step D in 640 mL of dichlorocthane there arc
added in succession 27 mL (192 mmot) of triethylamine and
then, in portions, 18 g (96 mmol) of para-toluenesulphonic
chloride and 9.7 mL (96.2 mmol) of methy! chloroacrylate.
The reaction mixture is heated at reflux for 18 hours and then
cooled and diluted in ethy! acctatc. The organic phasc is
washed with water and then with brine, before being dried
over MgSO,. After filtration and concentration of the mix-
ture, the oil obtained is purified by flash chromatography
(gradient: heptane/ethyl acetate), The title product is obtained
in the form of an oil.

"H-NMR: § (400 MHz; dmso-d6; 300° K): 6.7 (d, 1H, H
pyrrole); 6.4 (d, 1H, H pyrrole); 5.0 (m, 1 H, SiOCH); 4.2-3.75
(ABx, 211, 2H dihydropyrrolizine); 3.3+2.8 (ABx, 2H, 2H
dihydropyrrolizinc); 3.70 (s, 3H, CO,ClH.); 0.9 (s, 9H, "Bu);
0.10 (ABx, 6H, SiMe,)

IR: vi —C=0 (ester): 1701 cm™'; SiCH;: 1249 cm™;

Si—O: 1118-1090 cm™!; Si—C: 835-777 cm™

Step B: Methyl (2R)-2-{[tert-butyl(dimethy!)silyl]
oxy }-5-(5-fluoro-2-formylphenyl)-2,3-dihydro-1H-
pyrrolizine-7-carboxylate

The procedure is as in the process of Step C of Preparation
1, replacing 6-bromo-1,3-benzodioxole-S-carbaldehyde by
2-bromo-4-fluorobenzaldehyde,
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Step F: 2-[(2R)-2-{[tert-Butyl(dimcthyDsilyl]oxy }-
7-(methoxycarbonyl)-2,3-dihydro-1H-pyrrolizin-5-
ylJ-4-fluorobenzoic acid

The procedure is as in the process of Step D of Preparation
X

Preparation 29

4-Fluoro-2-[(28)-2-hydroxy-7-(methoxycarbonyl)-2,
3-dihydro-H-pyrrolizin-5-yl]benzoic acid

The procedure is as in the process of Preparation 28,
replacing the methyl (4R)-4-hydroxy-L-prolinate uscd in
Step A by methyl (48)-4-hydroxy-L-prolinate.

Preparation 30

4-Fluoro-2-[7-hydroxy-1-(methoxycarbonyl)-5,6,7,
8-tetrahydroindolizin-3-yl [benzoic acid

The procedure is as in the process of Preparation 27,
replacing the 2-bromo-4-fluorobenzaldehyde used in Step D
by 6-bromo-I,3-benzodioxole-5-carbaldehyde.

Preparation 31

6-[8-(Mcthoxycarbonyl)pyrrolo| 1,2-a)pyrazin-G-yl]-
1,3-benzodioxole-5-carboxylic acid

Step A: Methyl pyrrolof1,2-a]pyrazinc-8-carboxylate

To a solution of 10 g (65.7 mimol) of methyl pyrazin-2-
ylacetate in 263 ml. of anhydrous acetone (4 mL/mmol) there
arc added in succession 5.7 g of lithium bromide (65.7 mmol),
22.1 g of sodium bicarbonate (263 mmol) and then 9.4 mL of
chloroacetaldehyde (50% solution in water) (72.6 mmoles).
The whole is subsequently heated at reflux overnight. The
reaction mixture is subsequently concentrated to dryness and
then taken up in ethyl acetate. The organic phase is washed
with a saturated sodium chloride solution, dried over magne-
sium sulphate, filtered and then concentrated to dryness.
There is obtained an oil, which is purified by chromatography
over silica gel (CH,Cl,/ethyl acetate gradient). After concen-
tration, the title product is obtained in the form of a solid.

TH-NMR: 8 (400 MHz; dmso-d6; 300° K): 9.36 (m, 1H, H
pyrazine); 8.50 (dd, [H, H pyrazine)); 7.8 (m, 2H, 1H pyra-
zine, 1H pymole); 7.31 (m, 1H, H pyrrole). 3.88 (s, 3H,
OCHs)

IR; v: —C=0 (conjugated cster): 1686 cm™

Step B: 6-[8-(Methoxycarbony!l)pyrrolo[1,2-a]
pyrazin-6-yl]-1,3-benzedioxole-5-carboxylic acid

The procedure is as in the processes of Steps C and D of
Preparation I.

Preparation 32

4-Fluoro-2-[1-(methoxycarbonyl)-3-indolizinyl]ben-
zoic acid

Methyl 1-indolizinecarboxylate is formed according (o the
process described in Steps A and B of Preparation 13. The title
product is subsequenily obtained according to the protocol
described in Steps C and D of Preparation 1, replacing the
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6-bromo-1,3-benzodioxole-5-carbaldehyde used in Step C
by 2-bromo-4-fluorobenzaldehyde.

Preparation 1'

(3S)-3-(4-Morpholinylmcthyl)-1,2,3,4-tetrahydroiso-
quinoline

Step A: Benzyl (38)-3-(4-morpholinylcarbonyl)-3,4-
dihydro-2(1H)-isoquinoline carboxylatc

To a solution of § g of (3S)-2-[(benzyloxy)carbonyl|-1,2,
3 4-tetrahydro-3-isoquinolinecarboxylic acid (16 mmol) in
160 mL of dichloromethanc there are added 1.5 mL of mor-
pholinc (17.6 mmaol) and then 9 L of N,N,N-triethylamine
(64 mmol), 3.3 g of 1-ethyl-3-(3-dimethylaminopropyl)-car-
bodiimide (EDC) (19.2 mmol) and 2.6 g of hydroxybenzot-
riazole (HOBT) (19.2 mmol). The reaction mixture is stirred
at ambicnt temperature overnight and is then poured onto a
solution of ammonivm chloride and extracted with ethyl
acetate. The organic phase is subsequently dried over mag-
nesium sulphate and then filtered and evaporated to dryness.
The crude product so obtained is then purified by chromatog-
raphy over silica gel (dichloromecthane/methanol gradient).
The product is obtaincd in the form of a foam.

'H-NMR: & (400 MHz; dmso-d6; 353° K): 7.30 (in, SH
benzyl); 7.15 (m, 4H aromatic); 5.2-5.0 (m, 3H, 2H benzyl,
1H dihydroisoquinoline); 4.75-4.5 (2d, 2H dihydroisoquino-
line); 3.55-3.3 (m, 8H morpholine); 3.15-2.9 (2dd, 2H dihy-
droisoquinoline)

IR: v: >C—0: 1694; 1650 cm™

Step B: Benzyl (3S)-3-(4-morpholinylmcthyl)-3,4-
dihydro-2(IH)-isoquinolinc carboxylale

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 [4
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 therc are added 7 mL (14
mmol) of BH;Me,$. Thc rcaction 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 mmot). The mix-
ture is stirred at ambient temperature overnight and then at
80° C. for one hour. There is subsequently added a saturated
NaHCO, solution to the reaction mixture at 0° C. until a pH of
8 is reached, and then extraction with cthyl acetate is carried
out. The organic phase is subsequently dried over magnesium
sulphate and then fillered 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 (un-
resolved peak, SH benzyl); 7.19 (m, 4H aromatic); 5.16 (m,
2H, 2H benzyl); 4.79-4.29 (d, 2H dihydroisoquinolinc); 4.58
(m, I H dihydroisoquinoline); 3.50 (m, 4H morpholine); 3.02-
2.80 (dd, 2H dihydroisoquinoline); 2.42-2.28 (unresolved
peak, SH, 4H morpholine, IH morpholine); 2.15 (dd, 1H
morpholine)

IR: v: >CH: 2810 cm™; v: >C=0: 1694 cm™; v:
>C—0—C<: 1114 cm™; v: >CH—Ar: 751; 697 cm™

Step C: (35)-3-(4-Morpholinylmethyl)-1,2,3 4-tet-
rahydroisoquinoline

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 palla-
dium dihydroxide (20% by mass) at ambicnt (emperature.
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The reaction mixture is placed under 1.2 bar of hydrogen at
ambient temperaturce 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 (unre-
solved peak, 4H aromatic); 3.92 (s, 2H tetrahydroisoquino-
line); 3.60 (t, 4H morpholine); 2.98 (m, 1H tctrahydroiso-
quinoline); 2.68 (dd, 1H tetrahydroisoquinolinc); 2.5-2.3
{unrcsolved peak, 8H, IH tetrahydroisoquinoline, 6H mor-
pholine, 1H NH)

IR: v: >NH: 3322 cm™; v: >C—0—C<: 1115 ecm™;
v: >CH—Ar: 742 cm™

Preparation 2'

(3R)-3-(4-Morpholinylmethyi)-1,2,3 4-tetrahydroiso-
quinoline

The procedure is as in the process of Preparation 1, replac-
ing the (3S)-2-[(benzyloxy)carbonyl]-1,2,3 4-tctrahydro-3-
isoquinolinccarboxylic acid used in Step A by (3R)-2-[(ben-
zyloxy)carbonyl]-1,2,3,4-tctrahydro-3-
isoquinolinecarboxylic acid.

Preparation 3'

(38)-3-[(4-Methyl-1-pipcrazinyl)methyl]-1,2,3 4-
tetrahydroisoquinoline

The procedure is as in the process of Preparation 1, replac-
ing the morpholine used in Step A by 1-methyl-piperazine.

Preparation 4'

(38)-3-(1,4-Oxazepan-4-ylmethyl)-1,2,3 4-tetrahy-
droisoquinoline

The procedure is as in the process of Preparation 1, replac-
ing the morpholine used in Step A by 1,4-oxazepan.

Preparation §'

(38)-3-{[(3R)-3-Methylmorpholinyl Jmethyl}-1,2,3,
4-tetrahydroisoquinoline

The procedure is as in the process of Preparation 1', replac-
ing the morpholine used in Step A by (3R)-3-methylmorpho-
line.

Preparation 6'

(35)-3-{1(35)-3-Methylmorpholinyl]methy!}-1,2,3,
4-tetrahydroisoquinoline

The procedure is as in the process of Preparation 1', replac-
ing the morpholine used in Step A by (3S)-3-methylmorpho-
line.

Preparation 7°

(38)-3-{1(38,58)-3,5-Dimethy morpholiny[Jmethyl }-
1,2,3,4-tetrahydroisoquinoline

The procedure is as in the process of Preparation 1, replac-
ing the morpholine used io Step A by (38,58)-3,5-dimethyl-
morpholine.
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Preparation 8'

N,N-Dimethyl[(3S)-1,2,34-tetrahydro-3-isoquinoli-
nyllmethanamine

‘The procedure is as in the process of Preparation I', replac-
ing the morpholine used in Step A by N,N-dimethylamine.

Preparation 9'

(38)-3-{[4-(2-Mcthoxyethyl)piperazin-1-y[Jmethyl }-
1,2,3,4-tetrahydroisoquinoline

The procedure is as in the process of Preparation 1, replac-
ing the morpholine used in Step A by 1-(2-methoxycthyl)
piperazine.

Preparation 10°

1-Methyl-4-[(35)-1,2,3 4-tetrahydroisoquinolin-3-
ylmethyl]-piperazin-2-one

The procedure is as in the process of Preparation 1/, replac-
ing the morpholine used in Step A by 1-methylpipcrazin-2-
one,

Preparation 11°

2-Methoxy-N-methyl-N-[(3S)-1,2,3.4-tetrahydroiso-
quinolin-3-yl-methyljethanamine

The procedure is as in the process of Preparation 1, replac-
ing the morpholine used in Siep A by 2-methoxy-N-methyl-
cthanamine.

Preparation 12'

N-Ethyl-2-methoxy-N-[(3S)-1,2,3,4-tetrahydroiso-
quinolin-3-yl-methyl jethanamine

The procedure is as in the process of Preparation 1', replac-
ing the morpholine used in Step A by N-ethyl-2-methoxy-
cthanaminc.

Preparation 13'

(38)-3-{[4-(Methylsulphonyl)pipcrazin-1-ylJme-
thyl}-[,2,3 4-tetrahydroisoquinoline

The procedure is as in the process of Preparation 1', replac-
ing the morpholine used in Step A by I-(methylsulphonyl)
piperazine,

Preparation 14

(38)-3-{[4-(2,2,2-Trifluorocthyl)piperazin-1-yljme-
thyl}-1,2,3,4-tetrahydroisoquinoline

The procedure is as in the process of Preparation 1', replac-
ing the morpholine used in Step A by 1-(2,2,2-triflucroethyl)
piperazine.

>S9
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Preparation 15'

(3S)-3-|(1,1-dioxidothiomorpholin-4-yl)methyl}- 1,2,
3,4-tetrahydroisoquinoline

‘The procedure is as in the process of Preparation 1', replac-
ing the morpholine used in Step A by thiomorpholine 1,1-
dioxide.

Prcparation 16'

(3S)-3-[(3-Mcthoxypyrrolidin-1-yl)methyl}-1,2,3,4-
tetrahydroisoquinoline

The procedure is as in the process of Preparation [', replac-
ing the morpholine used in Step A by 3-methoxypyrrolidinc.

Preparation 17"

(38)-3-[(3,3-Diflucropyrrolidin- I -yl)methyl}-1,2,3,
4-tetrahydroisoquinoline

The procedure is as in the process of Preparation 1, replac-
ing the morpholine used in Step A by 3,3-difluoropyrrolidine.

Preparation 18'

(38)-3-[(3-methoxyazetidin-1-yl)methyl|-1,2,3,4-
tetrahydroisoquinoline

The procedure is as in the process of Preparation 1', replac-
ing the morpholine used in Step A by 3-methoxyazetidine.

Preparation 19'

(3S)-3-~[(3-fluoroazetidin- 1 -yl)methyl]-1,2,3,4-tet-
rahydroisoquinoline

The procedure is as in the process of Preparation I', replac-
ing the morpholinc used in Stcp A by 3-fluoroazetidine.

Preparation 1"
4-{[tert-Butyl{dimethyl)silytjoxy }-N-phenylaniline

Toasolution of 12 g of 4-anilinophenol (64.7 mmol) in 200
mL of acctonitrilc there are added at ambient tempcerature 6.7
g of imidazole (97.05 mmol) and [1.7 g of tert-butyl(chloro)
dimethylsilane (77.64 mmof). The whole is stirred at 70° C.
for 4 hours. Then the reaction mixture is poured onto water
and extracted with cther, The organic phase is subsequently
dried over magnesium sulphate and (hen filtered and evapo-

rated to dryness. The crude product so obtained is then puri- ~

fied by chromatography over silica gel (petroleum ether/
dichloromethane gradient). The title product is obtained in
the form of a powder,

'H-NMR: § (400 MHz; dmso-d6; 300° K): 7.84 (s, 1H
NH); 7.17 ({, 2H aniline); 6.98 (d, 2H phenoxy): 6.94 (d, 2H
aniline); 6.76 (d, 2H phenoxy); 6.72(t, 1H aniline); 0.95 (s,
OH tert-butyl); 0.15 (s, 6H dimethyl)

[R: v: >NH: 3403 em™'; >Ar: 1597 cm™

The amines NHR,R,, wherein R, and R, independently of
one another represent an aryl or heteroary! group are preparcd
according to known procedures deseribed in the literature
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(Surry D. S et al., Chemical Science, 2011, 2, 27-50, Charics
M.D. et al., Organic Letters, 2005, 7, 3965-3968). The rcac-
tion of protection of the hydroxy function ofthe 4-anilinophc-
nol described in Preparation 1" can be applied to various
secondary amines NHR4R, (as defined hereinbefore) having
one or more hydroxy functions, when they are available com-
mercially. Alternatively, the secondary amincs having at lcast
one hydroxy substituent may be synthesised directly in a
protected form, i.e. starting from reagents whose hydroxy
function has been protected beforehand. Among the protect-
ing groups, tert-butylsilyloxy and benzyloxy are especially
preferred.

Among the amines NHR,R,, having a hydroxy substituent
that are used for synthesising the compounds of the invention
there may be mentioned: 4-(4-toluidino)phenol, 4-(4-chlo-
roanilino)phenol, 4-(3-fluoro-4-methylanitino)phenol, 4-[4-
(trifluoromethoxy)anilino]-phenol,  4-[4-hydroxyanilino}
phenol, {4-[(1-methyl- 1H-indol-6-yl)amino]phenyl }-
methanol, 4-(2,3-dihydro- 1 H-indol-6-ylamino)phenol,
4-[(1-methy}-2,3-dihydro- 1 H-indol-6-yl)amino]phenol,
4-[(1-methy}-1H-indol-6-yl)amino]phenol, ~ 4-[(1-methyl-
I H-indol-6-yDamino]cyclohexanol,  4-[(l-methyl-,2,3,4-
tetrahydro-6-quinolinyl)aminojphenol, 4-[(4-methyl-3,4-di-
hydro-2H-1,4-benzoxazin-7-yf)amino]}phenol, 4-[4-
(dicthylamino)anilino]-phenol, 4-(2,3-dihydro-1H-inden-5-
ylamino)phenol, 4-[(1-methyl-1H-indazol-5-yHamino]-
phenol, 4-[(1-mcthyl-1",2"-dihydrospiro|cyclopropane-1,3'-
indol]-5'-ylamino]phenol, 4-[(1,3,3-trimethyl-2,3-dihydro-
IH-indol-S-yl)amino]phenol,  4-[4-methoxy-3-(trifluoro-
methyl)anilino]phenol, 4-[4-(methylsulphanyl)-3-
(trifftuoromethyl)anilino]phcnol, 2-flucro-4-[(1-mcthyl-1H-
indol-5-ylamino|phenol, 4-|(1-ethyl-1H-indol-5-yl)amino]
phenol, 4-[(1-ethyl-2,3-dihydro-1H-indol-5-yl)amino)
phenol, 4-[(1-isopropyl-2,3-dihydro-1H-indol-5-yl)amino]
phenol, 4-(butylamino)phenol, 3-[(1-methyl-1H-indol-5-yI)
amino]-1-propanol, 4-[(I-methyl-1H-indol-5-yl)amino]-1-
butanol, 4-[(3-fluoro-4-methylphenyl}-amino]phenol, 4-[(3-
chloro-4-methylphenyl)amino]phenol, 4-[(4-fluorophenyl)
aminol-phenol,  4-[(1-methyl-tH-pyrrolo[2,3-b]pyridin-5-
ylhamino|phenol, 4-](4-fluorophenyl)-aminojphenol, 4-{(2-
fluorophenyl)amino]phenol, 4-[(3-fluorophenylamino|
phenol,  4-[(2,4-difluorophenyl)aminophenol,  4-[(3,4-
diflvorophenyl)amino]phenol, 3-[(4-hydroxyphenyl)amino]
benzonitrile, 4-[(3-methoxyphenyl)amino]phenol, 4-[(3,5-
difluorophenyl)-amino]phenol, 4-[(3-methylphenyl)amino}]
phenol, 4-{(4-hydroxyphenyl)aminc]benzonitrile, 4-[(3-
chlorophenyl)amino]phenal, 4-(pyrimidin-2-ylamino)
phenol, 4-[(cyclobutyl-methyl)amino]phenol, 2-[(4-
hydroxyphenyljaminolbenzonitrile, 4-{[(I-methy]-IH-
pyrazol-4-yl)methyllamino }phenol, 4-[{cyclapropylmethy!)
amino]phenol, 4-{[(1-methyl-1H-pyrazol-3-yl)methyl|
amino}phenol, 4-(but-2-yn-1-ylamino)phenol, 4-(pyrazin-2-
yl-amino)phenol, 4-(pyridin-2-ylamino)phenol,
4-(pyridazin-3-ylamino)phenol,  4-(pyrimidin-5-ylamino)
phenol, 4-(pyridin-3-ylamino)phenol, 4-[(3,5-difluoro-4-
methoxyphenyl)-amino]phenol, 4-(pyridin-4-ylamino)phe-
nol, 4-](3-fBuoro-4-methoxyphenyaminojphenol,
2-(phenylamino)pyrimidin-S5-ol, 5-1(4-hydroxyphenyl)
amino]-2-methoxy benzonitrile, 4-{[3-(triftuoromethyl)phe-
nylJamino}phenol.

The hydroxy function(s) of the secondary amines listed
above is (arc) protected beforchand by a suitable protecting
group prior to coupling to an acid derivative of the compound
of formula (VII) as defined in the preceding general process.

&0
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EXAMPLE |

N-(4-Hydroxyphenyl)-3-{G6-[((3S)-3-(4-morpholinyl-

methyl)-3,4-dihydro-2(1 H)-isoquinoliny[)carbonyl]-

[,3-benzdioxol-5-yl }-N-phenyl-5,6,7,8-tetrahydro-1 -
indolizine carboxamide hydrochloride

Step A: Methy! 3-{6-[((3S)-3-(4-Morpholinylm-
ethyl)-3,4-dihydro-2(1H)-isoquinolinyl)carbonyl}-1,
3-benzodioxol-5-y1}-5,6,7,8-tctrahydro-1-indolizin-

ccarboxylate

To a solution of 2 g of the compound of Preparation 1 in 20
mL of dichloromethane there are added at ambient tempera-
ture 5.5 mL of N,N,N-triethylamine (6.96 mmol), 2.12 g of
the compound of Preparation 1' (6.96 mmol), and then 0.94 g
of hydroxybenzotriazole (HOB'T) and 1.34 g of 1-cthyl-3-(3-
dimethylaminopropyl)-carbodiimide (EDC) (6.96 mmol).
The reaction mixture is subscquently stirred at ambient (em-
peralure overnight, and is then poured onto an ammonium
chloride solution and cxtracted with ethyl acetate. The
organic phasc is subsequently dried over magnesium sulphate
and then filtered and evaporated to dryness. The crude prod-
uct so obtained is then purified by chromatography over silica
gel (heptane/AcOEt gradient). The title product is obtained in
the form of an oil.

'"H-NMR: 8 (500 MHz; dmso-d6; 300° K): 7.2-6.9 (m, 4H,
H aromatic); 7.04-7.03-7.00 (m, 1H, H aromatic); 6.85 (m,
IH, H aromatic); 6.35-6.26-6.06 (m, 1H, H tetrahydroin-
dolizine); 6.15-6.12 (m, 2H, H methylenedioxy); 5.06-4.84
(m, 1H, H dihydroisoquinoline); 4.86-4.17 (m, 2H, H dihy-
droisoquinoline); 3.65-3.6-3.55 (m, 3H, H methyl ester);
3.43-4.26 (m, 2H, H tetrahydroindolizine); 3.58-3.5 (m, 4H,
H marpholine); 2.37-3.05 (m, 4H, 2H dihydroisoquinoline,
2H tetrahydroindolizine); 1.68-2.56 (m, 4H, H morpholinc);
1.4-2.0 (m, 4H, H tetrahydroindolizine)

IR: v: >C=0 1695 cm™ ester; v: >C—=0 1625 cm™
amide; v >C—0—C<1214-1176-1115 c¢cm™'; >CH—Ar
772-744 cm™'

Step B: Lithium 3-[6-](35)-3-(tmorpholinomethyl)-3,
4-dihydro-1H-isoquinolinc-2-carbonyl}-1,3-benzao-
dioxol-5-yl]-5,6,7 8-tetrahydro- [-indolizinecarboxy-
late

To a solution of 4.6 g of the compound of Step A (8.26
mmol} in 24 mL of dioxane there is added a solution of
lithium hydroxide (675 mg, [6.1 mmol). The wholc is placed
in a 140 W microwave oven at 100° C. for a period of 2.5
hours. The reaction mixture is subsequently filtered and
dried. The solid so obtained is dried at 40° C. in a hot cabinct
in the presence of P,Os.

"H-NMR: & (400 MHz; dmso-d6; 353° K): 6.7-7.15 (unrc-
solved peak, 6H, H aromatic); 6.21 (s, | H, H aromatic); 6.03
(s, 2H,H methylenedioxy); 4.0-5.0 (unrcsolved peak, 3H
dihydroisoquinolinc); 3.4-3.6 (unresolved peak, 3H tetrahy-
droindolizine, 3H morpholine); 2.5-3.1 (unresolved peak,
4H, 2H tetrshydroindolizine, 2H morpholine); 1.5-2.4 (unre-
solved peak, [OH morpholine)

IR: v: >C=0 1567 broad cm™" acctate; v: 1236 cm™
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Step C: N-(4-{[tert-Butyl(dimethyl)silyl]
oxy }phenyl)-3-{6-{((3S)-3-(4-morpholinylmethyl)-3,
4-dihydro-2(1H)-isoguinolinyl}carbonyl}-1,3-benzo-
dioxol-5-yl}-N-phenyl-5,6,7,8-tetrahydro- 1 -
indolizine carboxamide

To a solution of 2.6 g of the compound of Stcp B (4.73
mmol) in 47 mL of dichloromethane there are added, drop-
wise, [.2 mL of oxalyl chloride at 0° C. The reaction mixture
is stirred at ambient temperature for 11 hours, and then co-
evaporated several times with dichloromethane. The product
so obtained is suspended in 37 mL of dichloromethane and is
then added to a solution of 2. [ g of the compound obtained in
Preparation 1" (7.1 mmol) in 10 mL of dichloromethane in the
presence of 0.6 mL of pyridine (7.1 mmol). The whole is
stirred at ambient temperature overnight. The reaction mix-
ture is concentrated and purificd by chromatography aver
silica gel (dichloro-methane/methanol gradient). The title
product is obtained in the form of a foam.

'H-NMR: § (500 MHz; dmso-d6; 300° K): 6.9-7.3 (9H
aromalic); 6.88 (2H aromatic); 6.72-6.87 (2H aromatic); 6.64
(2H aromatic); 6.13 (2H methylenedioxy); 5.05-4.74 (IH
dihydroisoquinoling); 4.25-4.13 (2H dihydroisoquinoline);
3.44-3.7 (4H morpholine); 3.62-3.52 (2H tetrahydroindoliz-
inc); 3.0-2.6 (411, 2H tetrahydroindolizine, 2H dihydroiso-
quinoline); 2.54-1.94 (6H morpholine); 1.91-1.53 (4H tet-
rahydroindolizine); 0.92 (9H tert-butyl); 0.17 (6H dimethyl)

IR: v: >C=0:1632cm™"; v: >C—0—C<: 1237 em™; v:
—8i—O—C-—; 1035 cm™'; —Si—C—: 910 em™*; >CH—
Ar: 806 cm™!

Step 1D N-(4-Hydroxyphenyl)-3-{6-[((3S)-3-(4-mor-
pholinylmethyl)-3,4-dihydro-2(1H)-isoquinolinyf)
carbonyl]-1,3-benzodioxol-5-yl}-N-phenyt-5,6,7 8-
tetrahydro- t-indolizine carboxamide hydrochloride

To a solution of 1.9 g of the compound obtained in Step C
(2.3 mmol) in 4 mL of methanol there is added 0.646 g (11.5
mmol) of potassium hydroxide dissolved in 8 mL of metha-
nol. The whole is stirred at ambicnt temperature for 30 min-
utes. The reaction mixture is subsequently diluted in dichlo-
romethane and washed in succession with a TN HCl solution,
a saturated NaHCO, solution and then a saturated NaCl solu-
tion until a neutral pH is reached. The organic phase is sub-
sequently dried over magnesium sulphate, fillered and evapo-
rated. The crude product so obtained is purified on silica gel
(dichloro-methane/methanol gradient). The solid is subse-
quently dissolved in dichloromethane, and 2 mL of IN ethe-
real hydrogen chloride are added. The whole is stirred for one
hour and then evaporated to dryness. The hydrochloride so
obtained is dissolved in a water/acetonitrile mixture until
completely dissolved and is then lyophilised.
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Elemental Microanalysis:
% C % H % N % CI-
Calculated 69.11 5.8 7.5 474
Found 6895 5.46 7.51 4.48

Rotatory Power: (0),2°=+50.8° (c=9 mg/mL, McOH)
EXAMPLE 2

N-(4-Hydroxyphenyl)-N-(4-methylphcny1)-3-{6-
[((3S)-3-(4-morpholinylmethyl)-3,4-dihydro-2(1H)-
isoquinolinyl)carbonyl]-1,3-benzodioxol-5-yl}-5,6,7,
8-tetrahydro-1-indolizine carboxamide
hydrochloride

‘The procedure is as in the process of Example 1, replacing
the compound of Preparation 1" used in Step C by 4-{{(ert-
butyl(dimethyl)silylJoxy }-N-(4-methylphenyl)aniline.

Elemental Microanalysis:

%C %H %N %C % CI

Calculated 6942 596 736 466 4.66

Found 69.19 576 119 462 4.48
EXAMPLE 3

N-(4-Chlorophenyl)-N-(4-hydroxyphenyl)-3-{6-
[((38)-3-(4-morpholinylmethyl)-3,4-dihydro-2(1H)-
isquinolinyl)carbony!]-1,3-benzdioxol-5-yl}-5,6,7.8-
tetrahydro-1-indolizine carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation 1" used in Step C by 4-{[tert-
butyl(dimethyl)silylJoxy }-N-(4-chlorophenylaniline.
Elemental Microanalysis:

% C % H % N % Cl % CI~
Calculated 66.07 542 747 92.07 4.54
Found 65.714 514 7.08 9.02 4.48

Rotatory Power: (o0),,>"=+80.9° (c=2.5 mg/mL, MeOH)

EXAMPLE 4

N-(3-Fluaro-4-methylphenyl)-N-(4-hydroxyphenyl)-
3-{6-[((35)-3-(4-morpholinylmcthyl)-3 4-dihydro-2
(1H)-isoguinolinyl)carbonyl]-1,3-benzodioxol-5-y1 }-
5,6,7,8-tetrahydro-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation 1" used in Step C by 4-{[tert-
butyl(dimethyl)silyljoxy }-N-(3-fluoro-4-methylphenyl)
aniline.

28

High-Resolution Mass (ESI4):
Empirical formula: C,,H,FN,O,
[M+H]" calculated: 743,3245
[M+H]"* measured: 743.3250
5 Rotatory Power: (0)),,"’=+40.7° (c=2.5 mg/mL, McOH)

EXAMPLE 5

N-(4-Hydroxyphenyl)-3-{6-[((35)-3-(4-morphalinyl-
methyl)-3,4-dihydro-2(1H)-isoquinolinyl)carbonyl]-
1,3-benzodioxol-5-yl}-N-[4-(triftuoromethoxy)phe-
nyl}-5,6,7 8-totrahydro-1-indolizine carboxamide
hydrochloride

=

15 The procedure is as in the process of Examplc 1, replacing
the compound of Preparation 1" used in Step C by 4-{[tert-
butyl(dimethyl)silyl]oxy }-N-(4-trifluoromethoxyphenyl)
aniline.

Elemental Microanalysis:

20
%C %H %N % Cl-
Calculated 63.57 5.09 6.74 4.26
Found 63.38 4.95 6.88 473
25
EXAMPLE 6
” N,N-bis(4-Hydroxyphenyl)-3-{6-[((35)-3-(4-mor-
’ pholinylmethyl)-3,4-dihydro-2{1 H}-isoquinoliny!)
carbonyl|-1,3-benzodioxol-5-y1}-5,6,7,8-tetrahydro-
I-indolizine carboxamide hydrochloride
- The procedure is as in the process of Example 1, replacing

the compound of Preparation " used in Step C by 4-{[tert-
butyl(dimethyl)silylJoxy }-N-(4-{[tert-butyl(dimethyl)silyl |-
oxy }phenyl)aniline.

Elemental Microanalysis:

40
% C % 1 %N % CI-
Calculated 67.66 5.68 7.34 4.64
Found 67.11 549 7.31 4.74
45

Rotatory Power: (o);,”’=+50.8° (c=6 mg/mL, MeOH)
EXAMPLE 7

50 N-[4-(Hydroxymethyl)phenyl]-N-(1-methyl- [ H-
indol-5-yl)-3-{6-[((3S)-3-(4-morpholinylmethyl)-3,
4-dihydro-2(1H)-isoquinolinyl)carbonyl]-1,3-benzo-
dioxol-5-y1}-5,6,7,8-tetrahydro- 1-indolizine
carboxamide hydrochloride
55
The procedure is as in the process of Example 1, replacing
the compound of Preparation 1" used in Step C by
N-[4-({[tert-butyl(dimethyl)silyl]oxy }methyl)phenyl]-1-
methyl-1H-indol-5-amine.
60 Elcmental Microanalysis:

%C % H % N % CI-
Calcufated 69.32 594 86 4.35
65 Found 69.63 5.75 8.59 4.13
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EXAMPLE 8

N-(2,3-Dihydro-1H-indol-5-y1)-N-[4-(hydroxy)phe-
nyl}-3-{6-[((3S)-3-(4-morpholinylmethyl)-3,4-dihy-
dro-2(1H)-isoquinoliny!)carbonyl]-1,3-benzadioxol- 5
5-y1}-5,6,7,8-tctrahydro-1-indolizine carboxamide
bis(hydrochloride)

The procedure is as in the process of Example 1, replacing

the compound of Preparation 1" used in Step C by -
N-(4-{[tert-butyl(dimethyl)silylJoxy }phenyi)-5-indo-
linamine.
Elemental Microanalysis:
%C %H %N %Ql 15
Caleulated 65.53 5.74 8.49 8.60
Found 6547 5.69 3.43 7.82
Rotatory Power: (02),,>°=+40.9° (c=3.5 mg/mL, McOH) 20
EXAMPLE 9
N-[4-(Hydroxy)phenyl} N-(1-methy!-2,3-dihydro-
I'H-indol-5-y1)-3-{6-]((3S)-3-(4-morpholinylm-
25

cthyl)-3,4-dihydro-2(1H)-isoquinolinyl)carbonyl]-1,
3-benzodioxol-5-y1}-5,6,7 8-tetrahydro-1-indolizine
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation 1" used in Step C by 30
N-(4-{|tert-butyl(dimethyl)silylJoxy }phenyl)-1-methyl-5-
indolinamine.

High-Resolution Mass (ESI+):

Empirical formula: C,gH,;N;Og

[M+UHT* calculated: 766.3605

[M-+HJ* measured: 766.3601 35
EXAMPLE 10
N-[4-(Hydroxy)phenyl}-N-(1-methyl- 1 H-indol-5-
y1)-3-{6-((35)-3-(4-morpholinylmethyl)-3,4-dihy- 40

dro-2(1H)-isequinolinyl)carbonyl]-1,3-benzodioxol-
5-y1}-5,6,7,8-tetrahydro- 1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing 45
the compound of Preparation 1" used in Step C by
N-(4-{|tert-butyl{dimethyl)silyljoxy }phenyl)- 1-methyl-1H-
indol-5-amine.

Elemental Microanalysis: (Theory for {.1 HCI)
5t

% C % H %N % CI-
Calculated 68.72 578 871 485
Found 68.39 5.55 8.66 433
55
Rotatory Power: {21),,2"=+37.6° (c=7 mg/mL, MeOH)
EXAMPLE 11
N-(4-Hydroxyphenyl}-3-{6-[((3R)-3-(4-morpholi- 60

nylmethyl)-3,4-dihydro-2(1 H)-isoquinolinyl)carbo-
nyl]-1,3-benzdioxol-5-yl}-N-phenyl-5,6,7,8-tetrahy-
dro-1-indolizine carboxamide hydrochloride

The procedure is as in the process of Example I, replacing 65
the compound of Preparation 1' used in Step A by the com-
pound of Preparation 2,

_ 30
Elemental Microanalysis:
% C %H %N % CI~
Calcuated 69.11 5.80 7.50 4.74
Found 68.89 523 741 4.62

Rotatory Power: (00),,”"=45.1° (¢=9 mg/mL, McOH)
EXAMPLE 12

N-(4-Hydroxycyclohexyl)-N-(1-methyl- I H-indol-5-
y1)-3-{6-[((35)-3-(4-morpholinylmethyl)-3,4-dihy-
dro-2(1H)-isoquinolinyl)carbonyl]-,3-benzodioxol-
5-y1}-5,6,7,8-tetrahydro-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation " used in Step C by
N-(4-{[tert-butyl(dimethyl)silyljoxy }cyclohexyl)-1-methyl-
1H-indol-5-amine.

High-Resolution Mass (ESI+):

Empirical formula: CgHy NsOg

[M+H]* calculated: 770.3918

|M+H|* measured: 770.3928

EXAMPLE 13

N-(4-Hydroxyphenyl)-N-(1-methyl-1H-indol-5-yl}-
3-{6-[((3S)-3-[(4-methyl-1-pipcrazinylYmethyl}-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]-1,3-benzo-
dioxol-5-yl}-5,6,7,8-tetrahydro-1-indolizine
carboxamide bis(hydrochloride)

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1' used in Step
A by the compound of Preparation 3', and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{(tert-butyl(dimethyl)silyljoxy} phenyl)- I -methyl- 1 H-
indol-5-amine.

Elemental Microanalysis:

%C %H %N % Ci % Cl-
Calculated 66.43 593 9.89 834 8.34
Fouwd 66.36 579 983 811 1.67

Rotatory Power: (0),,"°=+60.1° (c=6 mg/mL, MeOH)
EXAMPLE 14

N-(4-Hydroxyphenyl)-N-(1-methyl-1H-indol-5-y1)-
3-{6-1((3S)-3-(1,4-oxazcpan-4-ylmethyl)-3,4-dihy-
dro-2(1H)-isoquinalinyf)carbonyl]-1,3-benzodioxol-
5-yI}-5,6,7,8-tetrahydro- 1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation |’ used in Step
A by the compound of Preparation 4", and on the other hand

63
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the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silylJoxy }phenyl)-1-methyl-1H-
indol-5-amine,
Elemental Microanalysis:

%C % H %N % Cl % Cl,~
Calculated 6932  5.94 8.60 435 4.35
Found 69.24  5.56 8.52 447 4.44

EXAMPLE 15

N-(4-Hydroxyphenyl)-N-(I-methyl-1H-indol-5-yl)-
3-{6-[((38)-3-{[(3R)-3-methylmorpholinylJmethyl }-
3,4-dihydro-2(1H)-isoquinolinyl)carbonyl]-1,3-ben-
zodioxol-5-y1}-5,6,7,8-tetrahydro-1-indolizine
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the onc hand the compound of Preparation 1' used in Step
A by the compound of Preparation 5', and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{tert-butyl(dimethyl)silyljoxy }phenyl)-1-methyl-TH-
indol-5-amine.

Elemental Microanalysis:

%C %H %N % Cl’
Culeulated 6932 5.94 8.60 435
Found 69.10 5.68 %52 4.29
EXAMPLE 16

N-(4-Hydroxyphcnyl)-N-(1-mcthyl-1H-indol-5-yi)-
3-{6-[((35)-3-{[(3S)-3-methylmorpholiny!Jmethyl }-
3,4-dihydro-2( 1 H)-isoquinolinyl)carbonyl]-1,3-ben-
zodioxol-5-y1}-5,6,7,8-tetrahydro- 1-indolizine
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1' used in Step
A by the compound of Preparation ', and on the other hand
thc compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silylJoxy }phenyl)- 1-methyl-1H-
indol-5-amine.

Elemental Microanalysis:

%C % H %N % CI-
Calenlated 69.32 5.94 8.60 435
Found 68.97 5.55 8.44 373
EXAMPLE 17

3-{6-[((38)-3-{[(3S,55)-3,5-Dimcthylmorpholinyl]
methyl}-3,4-dihydro-2(1 H)-isoquinolinyl)carbonyl]-
1,3-benzodioxol-5-y1}-N-(4-hydroxypheny!)-N-(1-
methyl-1H-indol-5-y1)-5,6,7 8-tetrahydro-1-
indolizinc carboxamide hydrochloride

The procedure is as in the process of Bxample 1, replacing
on the one hand the compound of Preparation ' used in Step
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A by the compound of Preparation 7', and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{|tert-buty{dimcthyi)silylJoxy } phenyl)- | -methyl-1H-
indol-5-amine.

Elemental Micreanalysis:

%C % H %N % CI
Calculated 69.59 6.08 8.45 4.28
Found 69.29 552 8.46 4.09
EXAMPLE 18

3-{5-Bromo-2-[((35)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbony!phenyl }-N-(4-
hydroxyphenyl)-N-(1-methyl- 1 H-indol-5-y1)-5,6,7,8-
tetrahydro- 1-indolizine carboxamide hydrochloride

The procedute is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 2, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{{tert-butyl{dimethyl)silyljoxy }phenyl)-1-methyl-1H-
indol-S-amine.

High-Resolution Mass (EST+):

Empirical formula: C5H,,”BiNSO,

{M-+H}* calculated: 798.2655

[M+HJ" measured: 798.2626

EXAMPLE 19

3-{5-Bromo-2-[({3S)-3-(4-morpholinylmcthyl)-3,4-
dihydro-2(1H)-isoquinolinylcarbonyl]phenyl}-N-(4-
hydroxyphenyl)-N-( | -methyl-2,3-dihydro-1H-indol-
5-y1)-5,6,7,8-tetrahydro-1-indolizinc carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 2, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[test-butyl(dimethy[)silyloxy } phenyl)-1-methyl-S-
indolinamine.

High-Resolution Mass (EST+):

Empirical formula: CsH, *BrNsO,

[M+H]* calculated: 800.2811

[M+H]" measured: 800.2791

EXAMPLE 20

3-{5-Chloro-2-[({3S)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl }-N-(4-
hydroxyphenyl)-N-phenyl-5,6,7,8-tetrahydro-1-in-
dolizine carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation 1 used in Step A by the com-
pound of Preparation 3.

Elemental Microanalysis:

% C %H %N % CI™
Calculated 68.38 5.4 7.59 4.81
Found 67.89 5.71 1712 4.68

Rotatory Power: (o),,°°=+53.7° (c=6 mg/mL, MeOH)
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EXAMPLE 21

3-{5-Chloro-2-{{(3S)-3-(4-morpholinylmethy1)-3,4-
dihydro-2(1H)-isoquinotinyl)carbonyl[phenyl}-N-(2,
3-dihydro-1H-indol-5-y1)-N-(4-hydroxyphenyl)-5,6,
7,8-tetrahydro-1-indolizine carboxamide bis
(hydrochloride}

The procedure is as in the process of Examplc 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silylJoxy } phenyl)-5-indo-
linamine.

High-Resolution Mass (ESI4+):

Empirical formula: C,H,**CIN,O,

[M+H]"* calculated: 742.3160

IM+HT" measured: 742.3120

EXAMPLE 22

3-{5-Chloro-2-[((3S)-3-(4-morpholinylmethyl)-3 4~
dihydro-2(1H)-isoquinolinyl)carbonyljphenyl }-N-(4-
hydroxypheny[)-N-(1-methyl- 1H-indol-5-y1)-5,6,7.8-
tetrahydro-1-indolizine carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the ene hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Stcp C by
N-(4-{{tert-butyl(dimcthyl)silyl Joxy }phenyl)-1-methyl-1H-
indol-5-amine.

Elemental Microanalysis:

% C % H %N % CI-
Calculated 68.04 5.72 882 4.91
Found 67.84 546 8.64 521

Rotatory Power: (c),,2%=+55.9° (¢=7 mg/mL, McOH)

EXAMPLE 23

3-{5-Chloro-2-[((3S)-3-(4-morpholinyimethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl }-N-(4-
hydroxyphenyi)-N-(1-methyl-2,3-dihydro-1H-indol-
5-yD)-5,6,7,8-tetrahydro-1-indolizine carboxamide
bis(hydrochioride)

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation I used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyl]Joxy }phenyl)-1-methyl-5-
indolinamine.

34
Elemental Microanalysis:
%C %H %N  %Cl % CI-
3 Calcubed  65.08 583  B4s 1283 855
Yonnd 6575 545 839 1171 7.54

Rotatory Power: (0),,2°=+56.6° (¢=6 mg/mL, McOH)

10
EXAMPLE 24
3-{5-Fluoro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]pheny!}-N-(4-
15 hydroxyphenyl)-N-(1-methyl-1H-indol-5-y1)-5,6,7,8-

tetrahydro-1-indolizine carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the onc hand the compound of Preparation 1 used in Step
A by the compound of Preparation 4, and on the other hand
the compound of Preparation [" used in Step C by
N-(4-{[tert-butyl(dimethyl)silylJoxy } phenyl)-1-methyl- [ H-
indol-5-aminc.

Elemental Microanalysis:

20

25
% C % H %N % CI-
Calculated (9.80 5.86 904 458
19 Found 69.57 5.62 8.76 447

Rotatory Power: (0),,7%=+55.0° (c=5 mg/mL, McOH)

EXAMPLE 25

3-{5-Fluoro-2-[((38)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl }-N-(4-
hydroxyphenyl)-N-phenyl-5,6,7,8-tetrahydro-1-in-
dolizine carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation 1 used in Step A by the com-
pound of Preparation 4.

45 Elcmental Microanalysis:

% C % H %N % Cr

492
4.80

n
172

5.87
532

69.94
69.70

Calculated

50 Found

EXAMPLE 26

3-{5-Chloro-2-[((3S)-3-(4-morpholinyimethyl)-3 4-
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl}-N-(4-
hydroxyphenyl)-N-(1-methyl-1,2,3,4-tetrahydro-6-
quinolinyl)-5,6,7,8-tetrahydro-1-indolizine
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing

on the one hand the compound of Preparation 1 used in Step

A by the compound of Preparation 3, and on the other hand

65 thc compound of Preparation I" used in Step C by

N-(4-{[tert-butyl(dimethyl)silylfoxy }phenyl)-I-methy(-1,2,
3,4-tetrahydro-6-quinolinaminc.

S
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Elemental Microanalysis:
(Theory for 1.5 HCI)
%C % N %N % CI”
Calculated 66.97 6.05 8.49 6.45
Found 66.80 5.55 832 6.23
EXAMPLE 27

3-{5-Chloro-2-[((3S)-3-(4-morpholinylmcthyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl }-N-(4-
hydroxypheny1)-N-(4-methyl-3,4-dihydro-2H-1,4-
benzoxazin-7-yl}-5,6,7,8-tetrahydro-1-indolizine
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyl joxy }phenyl)-4-methyl-3,4-

dihydro-2H-1,4-benzoxazin-7-amine.
Elemental Microanalysis: (Theory for 1.1 HCI)

%C % H %N %Ct
Calculated 66.53 5.84 8.62 4.80
Tound 66.59 5.39 8.47 4.80
EXAMPLE 28

3-{5-Chloro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyljphenyl }-N-]4-
(dicthylamino)phenyl |-N-{4-hydroxyphenyl[)-5,6,7,8-
tetrahydro-1-indolizin ¢ carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the onc hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by

N'-(4-{[tert-butyl(dimethyl)sily[Joxy }phenyl)-N* N*-di-
“ethyl-1,4-benzenediamine.
Elemental Microanalysis: (Theory for 1.6 HCI)

%C %H % N % CI-
Calculated 66.51 6.26 B43 6.83
Found 66.71 5.58 839 7.08
EXAMPLE 29

3-{5-Chloro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl }-N-(2,
3-dihydro-1H-inden-5-y1)-N-(4-hydroxyphenyl)-5,6,
7,8-tetrahydro-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation [" used in Stcp C by

N-(4-{[tert-butyl(dimethyl)silylJoxy }phenyl)-S-indan-
amine,
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Elcmental Microanalysis:
%C %H %N % CI-
Calculated 69.49 5.96 7.20 4.56
Found 69.47 543 7.21 421
EXAMPLE 30

3-{5-Chloro-2-[((35)-3-| (4-mcthyl-1-piperazinyl)
methyl}-3,4-dihydro-2(1H)-isoquinotinyl)carbonyl]
phenyl}-N-(4-hydroxyphenyl)-N-(1-mcthyl-1H-in-
dol-5-y1)-5,6,7,8-tetrahydro- 1-indolizine
carboxamide bis(hydrochloride)

The procedure is as in the process of Example |, replacing
on the one hand the compounds of Preparations 1 and 1' used
in Step A by the respective compounds of Preparations 3 and
3', and on the other hand the compound of Preparation 1" used
in Step C by N-(4-{[tert-butyl(dimethyl}silylJoxy}phenyl)-
I-methyl-1H-indol-5-aminc.

High-Resolution Mass (ESI+):

Empirical formula: CqH,;**CIN,O,

[M+H]"* calculated: 767.3476

[M+H]" measured: 767.3476

EXAMPLE 31

N-(4-Hydroxyphenyl)-3-{8-[((35)-3-(4-morpholinyl-
methyl}-3,4-dihydro-2(1H)-isoquinolinyl)carbonyl |-
3,4-dihydro-2H-1,5-benzodioxepin-7-yl }-N-phenyl-
5,6,7,8-tetrahydro-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation [ used in Step A by the com-
pound of Preparation 5.

High-Resolution Mass (ES14):

Empirical formula: C sHsN4O,

[M+H]* calculated: 739.3496

[M+H]j* measured: 739.3479

EXAMPLE 32

N-(4-Hydroxyphenyl)-N-(1-methyl-1H-indol-5-y1)-
3-{8-[((3S)-3-(4-morpholinylmethy!)-3,4-dihydro-2
(1H)-isoquinolinyl)carbonyl]-3,4-dihydro-2H-1,5-
benzodioxepin-7-y1}-5,6,7 8-tctrahydro-1-indolizine
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 5, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyljoxy }phenyl)-1-methyl-1H-
indol-S-amine.

Elemental Microanalysis:

% C % H %N % CI
Calculated 69.59 6.08 8.45 4.78
Found 69.23 546 841 4.16
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EXAMPLE 33

N-(4-Hydroxyphcnyl)-3-{S-methoxy-2-{((35)-3-(4~
morpholinylmethyl)-3,4-dihydro-2(1 H)-isoquinoli-
nyl)carbonyl]phenyl}-N-(1-methyl-1H-indol-5-y1)-5,
6,7,8-tetrahydro-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 6, and on the other hand
the compound of Preparation [" used in Step C by
N-(4-{[tert-butyl(dimethyl)silylJoxy }phenyl)- 1-methyl-1H-
indol-5-amine.

Elemental Microanalysis:

% C % H % N % CI”
Caleulated 70.26 6.15 8.91 4.51
Found 69.78 5.36 8.90 429

Rotatory Power: (0t),,”’=+42.1° (c=6 mg/mL, McOH)
EXAMPLE 34

N-(4-Hydroxyphenyl)-3-{7-[((3S)-3-(4-morpholinyl-
methyl)-3 4-dihydro-2(1H)-isoquinolinyl)carbonyl]-
2,3-dihydro-1,4-benzdioxin-6-yl }-N-phenyl-5,6,7,8-
tetrahydro-1-indolizine carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation [ used in Step A by the com-
pound of Preparation 7.

Elemental Microanalysis:

% C % H % N % Ct*
Caleulated 6942 5.96 736 4.66
lound 69.39 5.56 7.30 4.49

Rotatory Power: (0),,°°=+34.5° (c=6 mg/mL, MeOH)
EXAMPLE 35

N-(4-Hydroxyphenyl)-N-(1-methyl- IH-indol-5-yl)-
3-{7-1{(3S)-3-(4-morpholinyl methyl)-3 ,4-dihydro-2
(1H)-isoquinolinyl)carbonyl]-2,3-dihydro-1,4-benzo-
dioxin-6-y1}-5,6,7,8-letrahydro-1-indolizine
carboxamide

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 7, and on the other hand
the compound of Preparation 1" used in Step C by
N-{(4-{[tert-butyl(dimethyl)silyl foxy } phenyl)-1-methyl- 1H-
indol-5-amine, it being understood that the product so
obtained is not subjected to a step of salt formation in the
presence of ctheral hydrogen chioride.

38
Elemental Microanalysis:
% C % H %N
3 Calculated 7257 609 9.00
Tound 73.11 5.70 8.95

Rotatory Power: (0t),,”°=+88.2° (c=7 mg/mL, MeOH)

e EXAMPLE 36

3-{5-Ethoxy-2-[{((3S)-3-(4-morpholinylmethyl)-3,4-

dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl }-N-(4-
hydroxyphenyl)-N-(1-methyl-H-indol-5-y1)-5,6,7,8-
tetrahydro- 1-indolizine carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
A by thc compound of Preparation 8, and on the other hand

20
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silylJoxy }phcnyl)-1-mcthyl- 1 H-
indol-5-amine.
Elemental Microanalysis:
25
%C % H %N % Cl
Calculated 70.53 6.30 875 443
Found 7077 5.59 8.66 4.22
30
EXAMPLE 37

N-(4-Hydroxypheny!)-N-(1-methyl-1 H-indol-5-yl)-
35 3-{2,2-dideuterio-6-[({3S)-3-(4-morpholinylmethyl)-
3,4-dihydro-2(1H)-isoquinolinyl)carbonyl]-1,3-ben-
zodioxol-5-y1}-5,6,7,8-tetrahydro-1-indolizine
carboxamide hydrochloride

40 The procedure is as in the process ol Example §, replacing
on the one hand the compound of Preparation [ used in Step
A by the compound of Preparation 9, and on the other hand
the compound of Preparation 1" used in Siep C by
N-(4-{[tert-butyl(dimethyl)silyl]Joxy } phenyl)-1-methyl- 1 -
45 indol-5-amine.
High-Resolution Mass (ESI+):
Empirical formula: C,H;3NsOgD,
[M+H]* calculated: 766.3573
[M+H|" measured: 766.3533
50 Rotalory Power: (0),,*°=+35.5° (c=3.5 mg/mL, MeOH)

EXAMPLE 38

N-{4-Hydroxyphenyl)-3-{2,2-dideuterio-6-[((3S)-3-
55 (4-morpholinylmethyi)-3,4-dihydro-2(1 H)-isoquino-
linyl)carbonyf]-1,3-benzodioxol-5-y1}-N-phenyl-5,6,
7.8-tetrahydro-1-indolizine carboxamide
hydrochloride

60 Step A: N-(4-Hydroxyphenyl)-3-{2,2-dideuterio-6-

[((3S)-3-(4-morpholinylmethyl)-3,4-dihydro-2( 1 H)-
isoquinelinyl)carbonyl]-,3-benzodioxol-5-yl }-N-

phenyl-5,6,7,8-tetrahydro-1-indolizine carboxamide

65 The procedure is as in the process of Example 1, replacing
the compound of Preparation | used in Step A by the com-
pound of Preparation 9, it being understood that the step of

cr
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salt formation in the presence of ethereal hydrogen chloride is
carried out only in the following Step B.

Step B: N-(4-Hydroxyphenyl)-3-{2,2-didcutcrio-6-
[((3S)-3-(4-morpholinylmcthyl)-3,4-dihydro-2(1H)-
isoquinolinyl)carbonyll-1,3-benzodioxol-5-y1}-N-
phenyl-5,6,7,8-tetrahydro-1-indolizine carboxamide
hydrochloride

The product obtained in Step A is dissolved in dichlo-
romethane, and 2 mL of IN ethereal hydrogen chloride are
added. The whole is stirred for one hour and then evaporated
to dryness. The hydrochloride so obtained is dissolved in a
water/acetonitrile mixture until completely dissolved, and is
then lyophilised.

Elemental Microanalysis:
%C %H %N %Cl % Ct
Calculated 6893 580 748 473 173
Found 6845 549 757 463 4.54
EXAMPLE 39

N-(4-Hydroxyphenyl)-N-(1-methyl- |H-indazol-5-
y1)-3-{7-[((35)-3-(4-morpholinylmethyl)-3,4-dihy-
dro-2(1H)-isoquinolinyl)carbonyl]-2,3-dihydro-1,4-
benzodioxin-6-yl}-5,6,7,8-letrahydro-1-indolizine
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 7, and on the other hand
thc compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimcthyl)silyl Joxy }phcny!)-1-methyl- 1 H-
indazol-5-amine.

Elemental Microanalysis:

%C % H %N % Ct”
Calculated 67.76 5.81 10,31 435
Found 67.82 525 9.87 4.18

Rotatory Power: (0:),2°=+42.6° (c=5 mg/mL, MeOH)
EXAMPLE 40

N-(4-Hydroxyphenyl)-N-( [ -methyl-1,2,3,4-tetrahy-
dro-6-quinolinyl)-3-{7-[((35)-3-(4-morpholinylm-
ethyl)-3,4-dihydro-2( 1 H)-isoquinolinyl)carbonyl]-2,
3-dihydro-1,4-benzodioxin-6-yl}-5,6,7,8-tetrahydro-
1-indolizine carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 7, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyli(dimethy)silyl joxy } phenyl)-1-methyl-1,2,
3,4-tetrahydro-6-quinolinamine.
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Elemental Microanalysis:

% C % H % N % Cl % ClI™
Calculated 66.51 6.16 8.08 8.18 8.(8
Found 6685  5.88 8.04 647 6.25

EXAMPLE 41

N-(4-Hydroxyphenyl)-N-(4-methyl-3,4-dihydro-2H-
1,4-benzoxazin-7-yb)-3-{7-[((35)-3-(4-morpholinyl-
mcthyl)-3,4-dihydro-2(1H)-isoguinoliny{)carbonyl]-
2,3-dihydro-1,4-benzodioxin-6-y1}-5,6,7,8-
tetrahydro-1-indolizine carboxamidc hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 7, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl{dimethyl)silylJoxy }phenyl}-4-methyl-3,4-
dihydro-2H- I 4-benzoxazin-7-amine.

High-Resolution Mass (ESI+):

Empirical formula: C;H N0,

[M+HT* calculated: 796.3710

[M+H]* measured: 796.3687

EXAMPLE 42

3-{5-Chloro-2-[({3S)-3-(4-morpholinylmethyl)-3,4~
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl }-N-(4-
hydroxyphenyl)-N-(1-methyl-1H-indazol-5-y1)-5,6,
7,8-tetrahydro-1-indolizine carboxamidc
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation !" used in Step C by
N-(4-{ {tert-butyl(dimethyl)silylJoxy } phenyl)-1-methyl-1H-
indazol-5-amine.

Elemental Microanalysis:

% C %H % N % Cl % CI~
Calculated 66.75  5.60 10.61 8.96 4.48
Found 66.63  5.06 1042 883 4.46
EXAMPLE 43

1-{5-Chloro-2-}((3S)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl }-N-(4-
hydroxyphenyl)-N-(1-methyl-2,3-dihydro-1H-indol-
5-y1)-5,6,7,8-tetrahydro-3-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
A by the compound of Preparation 24, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyDsilyljoxy } phenyl)-f-methyl-1H-
indol-5-amine.

&3
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Elemental Microanaiysis: Elemental Microanalysis:
% C % H %N % Cl % C % H %N
Calculated 68.35 5.74 886 8.97 5 Calculated 68.65 5.89 8.70
Found 68.29 5.21 8.76 9.04 Found 6833 5.45 8.54
Rotatory Power: (0),,*°=+13.6° (c=4 mg/mL, MeOH)
EXAMPLE 44

3-{5-Fluoro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl }-N-(4-
hydroxyphenyl)-N-(1-methyl- tH-indazol-5-y1)-5,6,
78-tetrahydro-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the ane hand the compound of Preparation 1 used in Step
A by the compound of Preparation 4, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl{dimcthyl)silylJoxy } phenyl)-1-methyl-1H-
indazol-5-amine.

Elemental Microanalysis:

% C % H %N % Cl"
Caleulated 68.16 572 10.84 4.57
Found 6793 501 10.89 424
EXAMPLE 45

3-{5-Chloro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carhonyl]phenyl }-N-(4-
hydroxyphenyl)-N-(1'-methyl-1',2'-dihydrospiro[cy-
clopropane-1,3'-indol |-5'-y1)-5,6,7,8-tetrahydro-1-
indolizinc carboxamide

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation [ used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyljoxy } pheayl)-(1'-methyl-1,
2"-dihydrospiro[cyclopropanc-1,3*-indol|-5'-yl)amine.
Elemental Microanalysis:

% C % H % N
Calculated 7215 6.18 8.95
Found 71.86 576 8.85
EXAMPLE 46

3-{5-Chloro-2-[((3S)-3-(1 4-oxazepan-4-yimethyl)-
3 ,4-dihydro-2(1H)-isoquinolinyl)carbonyi]pheny!}-
N-(4-hydroxyphenyl)-N-(1-methyl-1H-indol-5-y1)-5,
6,7 8-tetrahydro-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example I, replacing
on the one hand the compounds of Preparations 1 and 1' used
in Step A by the respective compounds of Preparations 3 and
4', and on the other hand the compound of Preparation 1" used
in Step C by N-(4-{[tert-butyl(dimethyl)silyljoxy }phenyl)-
1-methyl- I H-indol-5-aminc,
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EXAMPLE 47

N-(4-Hydroxyphenyl)-N-(1-methyl- I H-indol-5-yl)-
3-[2-[{(38)-3-(4-morpholinylmethyl)-3,4-dihydro-2
(1H)-isoquinolinyl)carbonyl]-5-(trifluoromethyl)-
phenyl]-5,6,7,8-tetrahydro- [-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation T uscd in Step
A by the compound of Preparation 10, and on the other hand
the compound of Preparation 1" used in Step C hy
N-(4-{[tcrt-butyl(dimethyl)silylJoxy } phenyl)-1-methyl- 1 H-
indol-5-amine.

Elemental Microanalysis:

% C % M %N % CI-
Calculated 67.02 5.50 8.50 430
Found 67.01 5.11 8.47 4.21
EXAMPLE 48

N-(4-Hydroxyphcnyl)-N-(1-methyl-1H-indol-5-yl)-

3-[2-f((3S)-3-(4-morpholinylmethyl)-3,4-dihydro-2

(1H)-isoquinolinyl)carbonyl]-5-(trifluoromethoxy)-

phenyl]-5,6,7 8-tetrahydro-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example |, replacing
on the one hand the compound of Preparation | used in Step
A by the compound of Preparation 11, and on the other band
the compound of Preparation 1" used in Step C by
N-(4-{{tert-butyl(dimethy)sityljoxy }phenyl)- 1 -methyl-1H-
indol-5-amine.

Elemental Microanalysis:

% C % H % N % Cl % CF
Calculated 6575 540 8.33 4.22 4.22
Found 6578  5.00 8.35 4.33 4.50

EXAMPLE 49

3-{5-Chloro-2-[((3S)-3~(4-morpholinylmcthyt)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonylJphenyi }-N-(4-
hydroxyphenyl)-N-(1,3,3-trimethyl-2,3-dihydro- | H-
indol-5-y1)-5,6,7,8-tetrahydro-1-indolizine
carboxamide

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{
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[tert-butyl(dimethyl)silyljoxy } phenyl)-1,3,3-trimcethyl-5-in-
dolinamine, it being understood that the product so obtained
is not subjected to a step of salt formation in the presence of
cthereal hydrogen chloride.

Elemental Microanalysis:

%C % H %N
Calculated 71.97 642 893
Found 71.87 6.22 8.94
EXAMPLE 50

N-(4-Hydroxyphenyl)-N-(1-methyl-1H-indazol-5-
yb-3-{2.2-dideuterio-6-{((3S)-3-(4-morpholinyim-
cthyl)-3,4-dihydro-2(1H)-isoquinolinyl)carbonyl]-1,
3-benzodioxol-5-y1}-5,6,7 8-tetrahydro- 1-indolizine
carboxamide hydrochioride

The procedure is as in the process of Example |, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 9, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{|tert-butyl(dimethy!l)silylJoxy } phenyl)-1-methyl-1H-
indazol-5-amine.

Elemental Microanalysis:

%C %H %N % CI-
Caleulated 67.28 5.66 1046 441
Found 66.77 5.07 10.25 3.92
EXAMPLE 51

N-(3-Fluoro-4-methylphenyl)-N-(4-hydroxyphenyl)-
3-{2,2-dideuterio-6-{({3S)-3-(4-morpholinylmethyl)-
3,4-dihydro-2(1H)-isoquinolinyl)carbonyl]-1,3-ben-
zodioxol-5-y1}-5,6,7,8-tetrahydro-1-indolizine
carboxamide hydrochloride

The procedurc is as in the process of Example 1, replacing
on the one hand the compound of Prepacation | used in Step
A by the compound of Preparation 9, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyljoxy } phenyl)-3-fluoro-4-
methylaniline.

Elemental Microanalysis:

% C % H %N % Cl

Caleulated 67.64 5.69 7.17 4.54

Found 67.08 5.18 744 4.28
EXAMPLE 52

3-{5-Chloro-2-]((3S)-3-| (dimcthylamino)methyl}-3,
4-dihydro-2(1 H)-isoguinolinyl)carbonyl|phenyl }-N-
{(4-hydroxyphenyl)-N-(1-methyl-1H-indol-5-y1)-5,6,
7 8-tetrahydro- 1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compounds of Preparations 1 and 1' used
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44

in Step A by the respective compounds of Preparations 3 and
8', and on the other hand the compound of Preparation 1" used
in Step C by N-(4-{{teit-butyl(dimethyl)silyljoxy }phenyl)-
I-methyl- 1 H-indol-5-amine.
High-Resolution Mass (ESI+):

Empirical formula: C3H,,**CIN;O,

[M+HT* calculated: 712.3054

[M+H]* measured: 712.3060
Rotatory Power: (@t),,2%=+35.8° (c=6 mg/mL, MeOH)

EXAMPLE 53

3-{5-Chloro-2-{((38)-3-(4-morpholinylmethyl)-3,4-

dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl}-N-(4-

hydroxyphenyl)-N-[4-methoxy-3-(trifluoro-methyl)

phenyl]-5,6,7,8-tetrahydro-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the onc hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl{dimethyl)silylJoxy }phenyl)-4-methoxy-3-
(trifluoromethyl)aniline.

Elemental Microanalysis:

% C % H %N %Cl

Calculated 63.23 5.19 6.70 4.24

Yound 63.08 4.68 6.79 3.92
EXAMPLE 54

3-{5-Chloro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyi]phenyl}-N-(4-
hydroxyphenyl)-N-[4-(methylsulphanyl)-3-(trifluo-
romethyl)phenyl]-5,6,7,8-tetrahydro-1-indolizinc
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-buty{dimcthyl)silyljoxy } phenyl)-4-(methylsul-
phanyl)-3-(trifluoromethyl)aniline.

Elemental Microanalysis:

% C % H %N %S % CI~
Calculated 62.04 5.09 6.58 3.76 4.16
Found 62.10 4.90 6.61 337 399

EXAMPLE 55

3-{5-Chloro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl }-N-(3-
fluoro-4-hydroxyphenyl)-N-(1-methyl-1H-indol-5-
y1)-5,6,7 8-tetrahydro-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand

30
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the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silylJoxy }-3-fluorophenyl)- -
methyl- 1 H-indol-5-amine,
Elemental Microanalysis:

% C % H %N % CI™
Caleulated 66.83 5.48 8.66 4.38
tound 66.84 4.92 8.68 3.63

EXAMPLE 56

N-(4-Hydroxyphenyl)-N-({-methyl-1H-indol-5-yl)-
3-{2-1((35)-3-(4-morpholinylmethyl)-3,4-dihydro-2
(1H)-isoquinolinyl)carbonyl]pheny!}-1-indolizinc
carboxamide hydrochloride

46
Elemental Microanalysis:
% C % H %N % CI”
. Calculated 6949 529 7.54 a7
l'ound 69.41 5.00 7.61 4.45

Rotatory Power: (0),,>°=+111.4° (c=6 mg/mL, MeOH)
10 EXAMPLE 59

N-(4-Hydroxyphenyl)-N-({-methyl-1H-indol-5-yl)-
3-{6-[((38)-3-(4-morpholinylmethyl)-3,4-dihydro-2
(IH})-isoquinolinyl)carbonyl}-1,3-benzadioxol-5-y1 }-

15 l-indolizine carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
A by the compound of Preparation 13, and on the other hand

The procedure is as in the process of Example 1, replacing 20 the compound of Preparation 1" used in Step C by

on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 12, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silylJoxy } phenyl)- I-methyl- 1 H-

indol-5-amine. 25

Elemental Microanalysis:

% C %H ®N % CI-
Calculuted 71.84 5.63 231 471
Found 71.74 5.25 9.24 438
EXAMPLE §7

N-(4-{[tert-butyl(dimethyl)silylJoxy }phenyl)- 1 -methyl- 1 H-
indol-5-amine.
Elemental Microanalysis:

% C % H % N % Cl”
Calcalated 69.38 532 8.79 4.45
l'ound 68.95 5.12 8.57 392

Rotatory Power: (00),,%’=+116.8° {(¢c=5 mg/mL, McOH)
EXAMPLE 60

N-(1-Ethyl-1H-indel-5-yl)-N-(4-hydroxyphenyl)-3-

B {6-1((35)-3-@-morpholinylmethyl)-3,4-dihydro-2

N-(4-Hydroxypheny])-N-(1-methyl- | H-indol-5-y1)-
3-{6-[((3S)-3-](4-mcthyl- 1 -piperazinyl)methyl}-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl|-1,3-benzo-
dioxol-5-yl}-1-indolizine carboxamide bis
(hydrochloride)

The procedure is as in the process of Example 1, replacing
on the onc hand the compounds of Preparations 1 and 1' used
in Step A by the respective compounds of Preparations 13 and
3', and on the other hand the compound of Preparation 1" used
in Step C by N-(4-{[tert-butyl(dimethyl) silylJoxy }phenyl)-
1-methyl-1H-indol-5-aminc.

(IH)-isoquinolinyljcarbonylj-1,3-benzodioxol-5-y1}-
I-indolizine carboxamide hydrochioride

‘The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
A by the compound of Preparation 13, and on the other hand
the compound of Preparation 1" used in Siep C by
N-(4-{[tert-butyl(dimethyl)silylJoxy }phenyl}-1-cthyl-H-in-
dol-5-amine.

Elemental Microanalysis:

-

5

Elemental Microanalysis: % C % H %N % Cl”
50 Culculated 69.66 5.47 8.64 438
L'ound 69.81 5.13 8.64 430
% C % H %N % CI~
Calculated 66.74 5.48 9.94 8.38
Found 66.69 5.25 9.80 8.03 EXAMPLE 61
55
Rotatory Power: (1),,2"=+113.2° (c=6 mg/mL, McOH) N-(4-Hydroxyphenyl)-N-(1-methyl-2,3-dihydro-1H-
indol-5-y1)-3-{6-[((38)-3-(4-morpholinyl methyl)-3,
EXAMPLE 58 4-dihydro-2(1H)-isoquinolinyl)carbonyl]-1,3-benzo-
dioxol-5-y1}-1-indolizine carboxamide
N-(4-Hydroxypheny!)-3-{6-[{(3S)-3-(4-morpholinyl- 60 hydrochloride

methyl)-3,4-dihydro-2(1H)-isoquinolinyl)carbonyl]-
1,3benzodioxol-5-yI}-N-phenyl-indolizine carboxa-
midc hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 13,

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 13, and on the other hand
65 the compound of Preparation 1" used in Step C by
N-~(4-{[tert-butyl(dimethyl)silyl foxy }phenyl)- 1 -methyl-5-
indolinatnine.

el
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High-Resolution Mass (ESI+):
Empirical formula: C;H 3NOq
[M+H]"* calculated: 762.3292
[M+H|* measured: 762.3284

EXAMPLE 62

N-(4-Hydroxyphenyl)-N-( I-isopropyl-1H-indol-S-
y1)-3-{6-[((3S)-3-(4-morpholinylmethyl)-3 4-dihy-
dro-2(1H)-isoquinolinyl)carbonyl]-1,3-benzodioxol-
5-yl}-1-indolizine carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the onc hand the compound of Preparation 1 used in Step
A by the compound of Preparation 13, and on the other hand
thc compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethylsilylJoxy } phenyl)-1-isopropyl-
1H-indol-5-amine.

Elemental Microanalysis: (Theory for 1.3 HCI)

%C %H %N % Cl
Calculated 69.94 5.62 850 430
Found 69.66 5.50 8.42 4.28
EXAMPLE 63

N-(1-BEthyl-2,3-dihydro-1H-indol-5-yl)-N-(4-hy-
droxyphenyl)-3-{6-[((3S)-3-(4-morpholinylmethyl)-
3,4-dihydro-2(1H)-isoquinolinyl)carbonyi]-1,3-ben-

zodioxol-5-ylI}-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation I used in Step
A by the compound of Preparation 13, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyl]Joxy }phenyl)- 1-ethyl-5-in-
dolinamine.

Elemental Microanalysis: {Thcory for 1.3 HCI)

%C %H %N % CI”
Calculated 68.57 5.67 B.51 5.60
Found 68.1) 523 836 5.65
EXAMPLE 64

N-(4-Hydroxyphenyl)-N-(1-isopropyl-2,3-dihydro-
1H-indol-5-y1)-3-{6-[((3S)-3-(4-morpholinylm-
ethyl)-3,4-dihydro-2( 1 H)-isoquinolinyl)carbonyl}-1,
3-benzodioxol-5-yl1}-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
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48

A by the compound of Preparation 13, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyl]Joxy }phenyl}-1-isopropyl-
S-indolinamine.

Elemental Microanalysis: (Theory for 1.3 HCI)

%C % H %N % Cl

Calculated 68.85 5.81 8.36 5.50

Found 6R.58 5.68 8.49 5.10
EXAMPLE 65

3-{5-Chloro-2-[((3S)-3-[(4-methyl-1-pipcrazinyl)
methyl]-3,4-dihydro-2(1H)-isoquinolinyl)carbonyl]
phenyl}-N-(4-hydroxyphenyl)-N-(1-methyl-1H-in-
dol-5-yl)-1-indolizine carboxamide bis
(hydrochloride)

The procedure is as in the process of Example [, replacing
on the one hand the compounds of Preparations | and 1' used
in Step A by the respective compounds of Preparations 14 and
3', and onthe other hand the compound of Preparation 1" used
in Step C by N~(4-{[tert-butyl(dimethyl) sityl}oxy }phenyl)-
1-methyl-1H-indol-5-amine.

Elemental Microanalysis: (Theory for 1.9 HCI)

% C %H %N % Cr-
Calculated 66.36 5.44 10.09 8.09
Found 66.35 538 9.86 7.70
EXAMPLE 66

3-{5-Chloro-2-{((3S)-3-(4-morpholinylmethyl)-3,4-

dihydro-2(1H)-isoquinolinyl)carbonyl)phenyl}-N-(4-
hydroxyphenyl)-N-(1-mcthyl-2,3-dihydro-1H-indol-
5-yl)-1-indolizine carboxamide bis(hydrochloride)

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 14, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl{dimcthyl)silyl [oxy }phenyl)-1-methyl-5-
indofinamine.

Elemental Microanalysis:

% C % H %N % CI~
Calculated 65.50 537 849 12.89
Yound 66.02 4.91 8.50 1211

Rotatory Power: (0r),>"=+142.2° (c=3.5 mg/mL, McOH)
EXAMPLE 67

3-{5-Chloro-2-[({3S)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl}-N-(4-
hydroxyphenyl)-N-(1-methyl-1H-indol-S-yi)-1-in-
dolizine carboxamide hydrochloride

‘The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
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A by the compound of Preparation [4, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyl joxy }phenyl)-I-methyl-1H-
indol-5-amine,

Elemental Microanalysis: 5
%C % H % N % CH
Caleulated 68.70 5.25 8.90 4.51 10
Found 68.43 488 8.83 413

Rotatory Power: (07),,2°=+133.3° (¢=3.5 mg/mL, MeOH)

EXAMPLE 68 i

3-{5-Chloro-2-[((3S)-3-(4-morpholinylmethyl)-3 4-
dihydro-2(1 H)-isoquinolinyl)carbonyl]phenyl }-N-(4-
fluorophenyl)-N-(1-methyl-1H-indol-5-y}). I-in-
dolizine carboxamide hydrochloride 20

The procedure is as in the process of Examplc 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 14, and on the other hand
the compound of Preparation 1" used in Step C by N-(4-
fluorophenyl)-1-methyl-f H-indol-S-amine, it being under-
stood thal step 1D is then limited to a step of formation of the
hydrochioride.

Elemental Microanalysis:

25

30
% C % H %N % ClI-
Calculated 68.53 511 8.88 449
Found 68.48 47 9.09 428 15
EXAMPLE 69

N-(4-Hydroxyphenyl)-N-(i-methyl-1,2,3,4-tetrahy- 40
dro-6-quinolinyl)-3-{7-{((3S)-3~(4-morpholinylm-
ethyl)-3,4-dihydro-2(1 H)-isoquinolinyl)carbonyl]-2,
3-dihydro-1,4-benzodioxin-6-yl}-1-indolizine
carboxamide hydrochloride
45
The procedure is as in the process of Example [, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 15, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyljoxy }phenyl)-1-methyl-1,2, 50
3,4-tetrahydro-6-quinolinamine,
High-Resolution Mass (EST+):
Empirical formula: C,;4H,NsO
[M+HT" calculated: 790.3605
[M+H]™ measured: 790.3591 55

EXAMPLE 70

N-(4-Hydroxyphenyl)-N-(1-methyl-1H-indol-5-y1)-
3-{7-{({38)-3-(4-morpholinylmethyl)-3,4-dihydro-2 60
(1H)-isoquinolinyl)carbonyl}-2,3-dihydro-1,4-benzo-
dioxin-6-yl}-1-indolizine carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing' 65
on the one hand the compound of Preparation [ used in Step
A by the compound of Preparation 15, and on the other hand

50

the compound of Preparation [" used in Step C by

N-(4-{[tert-butyl(dimethyl)silylJoxy }phenyl)-1-methyl- 1H-
indol-5-amine.
Elemental Microanalysis:

%C  %H %N %Q %Cl

Calculated  69.66 547 864 438 4.38

Found 6945 468 856  4.04 421
EXAMPLE 71

N-(4-Hydroxyphenyl)-3-{5-methoxy-2-[{(3S)-3-(4-
morpholinylmethyl)-3,4-dihydro-2(1 H)-isoquinoli-
nyl}carbonyl|phenyl }-N-(1-methyl-1H-indol-5-yi)-1-
indolizine carboxamide hydrochloride

The pracedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
A by the compound of Preparation 16, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{|tert-butyl(dimethyl)silylJoxy }phenyl)-1-methyl- 1 H-
indol-5-amine.

High-Resolution Mass (ESI+):

Empirical formula: C H;N5O5

[M+H]* calculated; 746.3342

[M+H]" measured: 746.3348

EXAMPLE 72

Tert-butyl 8-{[4-hydroxy([-methyl-1H-indol-5-yl)
anilino]carbonyl }-6-{6-[((3S)-3-(4-morpholinyIm-
ethyl)-3,4-dihydro-2(1H)-isoquinolinyl)carbonyl]-1,
3-benzodioxol-5-yl }-3,4-dihydrapyrrolo[ 1,2-a}
pyrazinc-2(1H)-carboxylate

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 17, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silylJoxy} phenyl)- | -methyl- 1 H-
indol-5-amine, it being understood that the product so
obtained is not subjected to a step of salt formation in the
presence of ethereal hydrogen chloride.

Elemental Microanalysis:

% C % H % N
Calculated 69.43 6.06 9.72
Found 69.41 5.84 9.68
EXAMPLE 73

Tert-butyl 8-{[4-hydroxy(I-methyl-2,3-dihydro- [ H-
indol-S-yl)anilinoj-carbonyl1}-6-{6-[((3S)-3-(4-mor-
pholinylmethyl)-3,4-dihydro-2(1H)~isoquinolinyl)-
carbonyl]-1,3-benzodioxol-5-5-yl }-3 4-
dihydropyrrolo[1,2-a]pyrazine-2(1 H)-carboxylate

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation [ used in Step
A by the compound of Preparation 17, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimcthyl)silylJoxy } phenyl)-1-methyl-5-
indo-

43
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linamine, it being understood that the product so obtained is
not subjected to a step of salt formation in the presence of
ethereal hydrogen chloride.
Elemental Microanalysis:

%C %H %N
Calcufated 69.27 6.28 9.69
Found 69.20 6.11 977
EXAMPLE 74

N-(4-Hydroxyphenyl)-N-(1-methyl-1H-indol-5-y1)-
6-{6-[((35)-3-(4-morpholinylmethyl)-3,4-dihydro-2
(1H)-isoquinolinyl)carbonyl]-1,3-benzodioxol-5-yl}~
1,2,3,4-tetrahydropyrrolo{1,2-aJpyrazine-8-
carboxamide bis(hydrochloride)

The procedure is as in the process of Example I, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 17, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyD)silylJoxy }phenyt)-1-methyl-1H-
indol-S-amine, it being understood that the product so
obtained is not subjected to a step of salt formation in the
presence of cthercal hydrogen chloride as described in
Example 1, Step . The compound so obtained is deprotected
in the presence of 10 cquivalents of trifiuorvacetic acid in
dichloromethane (10 mL/mmol) at ambient temperature
overnight. Then, the product is subscquently isolated by con-
centrating the reaction mixture to dryness. It is finally sub-
jected to a step of salt formation in the presence of ethereal
hydrogen chloride.

Elemental Microanalysis: (Theory for 1.9 HCH)

% C % H % N % CI”
Caleulated 64.80 5.55 10.08 8.08
Found 64.48 541 9.85 784
EXAMPLE 75

N-(4-Hydroxyphenyl)-N-(1-methyl-2,3-dihydro-1H-

indol-5-y1)-6-{6-[((3S)-3-(4-morpholinylmethyl)-3,

4-dihydro-2(1H)-isoquinolinyl)carbonyl]- 1,3-benzo-
dioxol-5-yl}-1,2,3 4-tetrahydropyrroto[1,2-a]
pyrazine-8-carboxamide tris(thydrochloride)

The procedure is as in the process of Example 1, replacing
on the onc hand the compound of Preparation 1 used in Step
A by the compound of Preparation 17, and on the ather hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyljoxy }phenyl)-1-methyl-S-
indolinamine, it bcing understood that the product so
abtained is not subjected (o a step of salt formation in the
presence of ethereal hydrogen chloride as described in
BExample 1, Step D. The compound so obtained is deprotected
in the presence of 10 equivalents of trifluoroacetic acid in
dichloromethane (10 mL/mmol) al ambient temperature
overnight. Then, the product is subsequently isolated by con-
centrating the reaction mixture to dryness. It is finally sub-
jected to a step of salt formation in the presence of ethereal
hydrogen chioride.
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Elemental Microanalysis:
%C % H % N % Cr
Caleulated 61.68 5.64 9.59 12,14
Found 61.65 5.35 945 tL72
EXAMPLE 76

N-(4-Hydroxyphenyl)-N-(1-methyl-1H-indol-5-yl)-
5-{6-{((35)-3-[(4-methyl-1-piperazinyl)methy]]-3,4-
dihydro-2(1 H)-isoquinolinyl)carbonyl |-1,3-benzo-
dioxol-5-yl}-2,3-dihydro- 1H-pyrrolizine-7-
carboxamide bis(hydrochloride)

The procedure is as in the process of Example 1, replacing
on the one hand the compounds of Preparations 1 and 1’ used
in Step A by the respective compounds of Preparations 18 and
3', and enthe other hand the compound of Preparation 1" used
in Step C by N-(4-{[tert-butyl(dimethyl)silyl]oxy }phenyl)-
1-methyl-1H-indol-5-amine.

High-Resolution Mass (ESI+):

Empirical formula: CgH,cN:Os

[M-++H]* calculated: 763.3608

[M+H]* measured: 763.3594

EXAMPLE 77

5-{5-Chloro-2-[((38)-3-1 (4-methyl-1-piperazinyl)
methyl]-3,4-dihydro-2(1 H)-isoquinolinyl)carbonyl]
phenyl}-N-(4-hydroxypheny!)-N-{I-methyl-1H-in-
dol-5-y1)-2,3-dihydro- t H-pyrrolizine-7-carboxamide
bis(hydrochloride)

The procedure is as in the process of Example 1, replacing
on the one hand the compounds of Preparations [ and [’ used
in Step A by the respective compounds of Preparations 19 and
3', and on the other hand the compound of Preparation 1" uscd
in Stcp C by N-(4-{|tert-butyl(dimethyl) silylJoxy }phenyl)-
[-methyl-TH-indol-5-amine.

Elemental Microanalysis: (Theory for 1.9 HCI)

%C %H %N % CI-
Calculated 65.70 575 10,22 819
Found 65.46 555 10.68 7.65
EXAMPLE 78

6-{5-Chioro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-

dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl }-N-(4-
hydroxyphenyl)-N-phenyl-3,4-dihydro- 1 H-pyrrolo
12,1-¢]j 1.4 )Joxazine-8-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
thc compound of Preparation 1 used in Step A by the com-
pound of Preparation 20.

Elemental Microanalysis:

% C % H %N % CI”
Calculated 66.57 545 757 4.79
Found 66.22 523 1.53 4.57
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EXAMPLE 79

6-{5-Chloro-2-[((3S)-3-(4-morpholinylmethyl)-3 4-
dihydro-2(1H)-isoquinolinyl)carbonylJphenyi}-N-(2,
3-dihydro-1H-indol-5-yl)-N-(4-hydroxyphenyl)-3,4-
dihydro-TH-pyrrolo[2,1-c}{ 1 4Joxazine-8-
carboxamide bis(hydrochloride)

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
A by the compound of Preparation 20, and on the other hand
the compound of Preparation 1" used in Siep C by
N-(4-{[tert-butyl(dimethyl)silylJoxy }phenyl)-5-indo-
linamine.

Elemental Microanalysis:

%C % H %N % Ci™
Calculated 63.20 5.43 8.57 8.68
Found 62.64 519 839 8.03
EXAMPLE 80

N-(4-Hydroxyphenyl)-N-(1-methyl-1H-indol-5-yl)-
6-{6-[((3S)-3-(4-morpholinylmethyl)-3,4-dihydro-2
(1H)-isoquinolinyl)carbony!]-1,3-benzodioxol-5-yl }-
3,4-dihydro-1H-pyrrolo[2,1-c][1,4]oxazine-8-
carboxamide

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 21, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{{tert-butyl(dimethyl)silyl]oxy }phenyl)-1-methyl-111-
indol-5-amine, it being understood that the product so
obtained is not subjected (o a step of salt formation in the
presence of ethereal hydrogen chloride.

Elemental Microanalysis:

% C % H % N

Caleulated 70.57 5.66 9.14

Found 69.99 353 9.04
EXAMPLE 81

N-(4-Hydroxyphenyl)-N-(1-methyl-2,3-dihydro-1H-
indol-5-y1)-6-{ 6-[((38)-3-(4-morpholinylmethyl)-3,
4-dihydro-2(1H)-isoquinolinyl)carbonyl]- 1 ,3-benzo-
dioxol-5-y1}-3,4-dihydro-1H-pyrrolo[2,1-c]{1 4]
oxazine-8-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 21, and on the other hand
thc compound of Preparation 1" uscd in Step C by
N-(4-{ [tert-butyl(dimethyl)silyljoxy }phenyl)- I-methyl-5-
indolinamine.
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Elemental Microanalysis:
%C % H %N % CI™
Calculated 67.20 5.76 8.7 441
Found 66.67 5.60 8.66 5.10
EXAMPLE 82

6-{5-Chloro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl}-N-(3-
fluoro-4-methyiphenyl)-N-(4-hydroxyphenyl)-3 4-
dihydro-1H-pyrrolof2,1-c][ 1 4]oxazine-8-
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 20, and on the other hand
the compound of Preparation 1" used in Stcp C by
N-(4-{[tert-butyl(dimethyl)silyljoxy } phenayl)-3-fluoro-4-
methylaniline.

Elemental Microanalysis:

% C %H %N % Cl % CI”

Calculated 65.37 535 7.26 9.19 4.59
Found 65.49 4.67 7.45 9.18 4.40

Rotatory Power: (0),,2°=+35.0° (c=6 mg/mL, McOH)
EXAMPLE 83

3-{5-Chloro-2-[{(3S)-3-(4-morpholinyimethyl)-3,4-

dihydro-2(1H)-isoquinolinyl)carbonyl}phenyl }-N-(4-

hydroxyphenyl)-N-(1-methyl-1H-indol-6-y1)-6,7,8,9-

tetrahydro-5H-pyrrolof 1 ,2-a}azepine-1-carboxamide
hydrochloride

The pracedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
A by the compound of Preparation 22, and on the other hand
the compound of Preparation [" used in Step C by
N-(4-{[tert-buiyl(dimethyl)silytJoxy }phenyl)-1-methyl-TH-
indol-5-amine.

High-Resolution Mass (ESI+):

Empirical formula: C,sH>*CIN;O,

[M-+HJ" calculated: 768.3317

[M+H]* measured: 768.3254

EXAMPLE 84

N-(4-Hydroxyphenyl)-N-(1-mcthyl-1H-indol-6-yt)-
3-{6-[((35)-3-(4-morpholinylmethyl)-3,4-dihydro-2
(1H)-isoquinolinyl)carbonyf]-1,3-benzodioxol-5-yl }-
6,7.8,9-tetrahydro-SH-pyrrolo[ 1,2-a]azepine-1-
carboxamide hydrochloride

‘The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | uscd in Step
A by the compound of Preparation 23, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{{tert-butyl(dimethyl)silylloxy} phenyl)- [ -methyl- 1 H-
indol-5-amine.
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Elemental Microanalysis:
%C % H % N % CF
Calculated 69.32 594 8.60 4.35
Found 69.42 5.52 8.74 4.05

Rotatory Power: (07),,°°=+86.6° (¢=8 mg/mL, MeOH)
EXAMPLE 85

3-{5-Chloro-2-[((3S)-3-(4-morpholinyimethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]phenyl}-N-(4-
hydroxyphenyl)-N-(3-thienyl)-5,6,7,8-tetrahydro-1-
indolizine carboxarnide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silylJoxy }phenyl)-3-thiophe-
namine.

Elemental Microanalysis:

%C %H %N %S % CI-
Calculated ~ 64.60 542 7.53 431 477
Found 6467 505 7.37 390 4.19
EXAMPLE 86

6-{5-Chloro-2-[((3S)-3-(4-morpholinylmethyl)-3 4-
dihydro-2(1H)-isoquinolinyl)carbonyl]pheny!(}-N-(4-
hydroxyphenyl)-N-(1-methyi- 1H-indol-5-y1)-3,4-
dihydro-1H-pyrrolof2,1-c]{1,4]Joxazine-8-
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the ene hand the compound of Preparation 1 used in Step
A by the compound of Preparation 20, and on the other hand
the compound of Preparation |" used in Step C by
N-(4-{[tert-butyl(dimethyDsilylfoxy }phenyl)-1-methyl- 1 H-
indol-5-amine.

High-Resolution Mass (ESI+);

Empirical formula: C,,H,,**CINO5

[M+HT* calculated: 756.2953

[M+H]" measured: 756.2936

EXAMPLE 87

N-Butyl-N-(4-hydroxyphcnyl)-3-{6-[((3S)-3-(4-
morpholinylmethyl)-3,4-dihydro-2(1H)-isoquinoli-
nybhcarbonyl]-1,3-henzadioxol-5-yl}-5,6,7,8-tetrahy-
dro-T-indolizine carboxamide hydrochloride

The procedure i8 as in the process of Example 1, replacing
the compound of Preparation 1" used in Step C by N-butyl-
4-{[tert-butyl(dimethyl)silylJoxy }aniline.

Elemental Microanalysis:

% C % H % N % CI°
Calculated 67.71 6.51 770 4.87
Found 6748 6.30 7.74 5.01
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EXAMPLE 88

N-Butyl-N-[(3-{6-[((35)-3-(4-morpholinylmethyl)-3,
4-dihydro-2(1 H)-isoquinolinyl)carbonyl}-1,3-benzo-
dioxol-5-y1}-5,6,7,8-tetrahydro-1-indolizinyl)-me-
thyl]-[-butanamine hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparaiion 1" used in Step C by la N,N-
dibutylamine, it being understood that Step D is then limited
to a step of formation of the hydrochloride.
High-Resolution Mass (ESI+):

Empirical formula: C;oHoN,Os

[M+H]* calculated: 655.3859

[M+H]" measured: 655.3826

EXAMPLE 89

3-{5-Chloro-2-{((35)-3~(4-marpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyt|phenyl }-N-(3-
hydroxypropyl)-N-(1-methyl-1H-indol-5-yl)-5,6,7,8-
tetrahydro-1-indolizine carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation I used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(3-{[tert-butyl(dimethyl)silylJoxy}propy!)-1-methyl- 1H~
indol-5-amine.

Elemental Microanalysis:

% C % H %N %Cl % Cl”
Calculated ~ 66.66  6.26 9.25 937 4.68
Found 6651 587 9.25 9.12 421
EXAMPLE 90

3-{5-Chloro-2-[({3S)-3-(4-morpholinylmethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyljphenyl }-N-(4-
hydroxybuty1)-N-([-methyi-1H-indol-5-y1)-5,6,7,8-

tetrahydro-1-indolizine carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the onc hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" wsed in Step C by
N-(3-{[tert-butyl{dimethyl)silyljoxy}butyf)-1-methyl- 1H-
indol-5-amine.

Elemental Microanalysis:

% C %H %N % CI-

Culculated 67.01 6.41 9.09 4.60

Found 66.93 588 9.23 4.30
EXAMPLE 91

N-(3-Fluoro-4-methylphenyl)-3-(S-fluoro-2-{[(3S)-
3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2
(1H)-yl|carbonyl}phenyl)-N-(4-hydroxyphenyl)-5,6,
7.8-tetrahydroindolizine-1-carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
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A by the compound of Preparation 4, and on the other hand
the compound of Preparation 1" used in Step C by

N-(4-{[tert-butyl(dimcthy)silyl oxy }phenyl)-3-fluoro-4-
methylaniline,
Elemental Microanalysis:

% C % H %N % CI™
Caleulstcd 68.56 5.75 7.44 4.71
Found 68.57 5.23 7.53 4.74
EXAMPLE 92

N-(3-Fluoro-4-mcthylphenyl)-N-(4-hydroxyphenyl)-
6-(6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihy-
droisoquinolin-2(1 H)-yl]carhony! }-1,3-benzodioxol-
5-yl)-3,4-dihydro-1H-pyrrolo}2,1-c][ 1 4Joxazine-8-
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Siep
A by the compound of Preparation 21, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{tert-butyl(dimethyl)silylJoxy } phenyl)-3-fluoro-4-
mcthylaniline.

Elemental Microanalysis:

%C %H %N % CI”
Calculated 66.11 5.42 717 4.54
Found 66.02 4.92 7.13 426
EXAMPLE 93

3-(5-Chloro-2-{[(3R)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1 H)-yllcarbonyl} pheny!)-N-(4-

hydroxyphenyl)-N-(1-methyl-1H-indol-5-y1)-5,6,7,8-
tetrahydroindolizine- | -carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compounds of Preparations I and ' used
in Step A by the compounds of Preparations 3 und 2, and on
the other hand the compound of Preparation 1" used in Step C
by N-(4-{[tert-butyl(dimethyl)silyljoxy }phenyl)-1-methyl-
1H-indol-5-amine.

Elemental Microanalysis:

% C %H %N % Cl % CI-

Calculated G835 574 B.86 897 4.48

Found 68.27 5.14 892 8.70 408
EXAMPLE %4

N-(4-Hydroxyphenyl)-N-{1-methyl- 1 H-indazol-5-
yD-3-(6-{1(35)-3-(morpholin-4-ylmethyl}-3,4-dihy-
droisoquinolin-2(1H)-ylJcarbony! }-1,3-benzodioxol-
5-yD)-5,6,7,8-tetrahydroindolizine-1-carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation (" used in Step C by
N-(4-{{tert-butyl{dimethyl)silylJoxy } phenyl)-1-methyl- 1 H-
indazol-S-aminc,
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Elemental Microanalysis:
%C % H % N %Ci
Calculated 67.45 5.66 10.49 4.42
Found 67.40 5.19 10.40 4.1
EXAMPLE 95

N-(4-Hydroxyphenyl)-N-(1-methy{-1H-indol-5-yl)-
3-(5-methyl-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl }phenyl)-5,6,
7 8-tetrahydroindolizine- | -carboxamide
hydrochloride

The procedure is as in the process of Exampie 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 25, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{ftert-butyl(dimcthyl)silyl Joxy }phcnyl)-1-methyl- 1 H-
indol-5-amine.

Elemental Microanalysis:

% C % H %N %Cr
Calculuted 71.72 6.28 9.09 4.60
Tound 71.17 5.66 8.85 447
EXAMPLE 96

N-(4-Hydroxyphenyl)-N-(1-methyl-1H-indol-5-y!)-
5-(6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihy-
droisoquinolin-2(1 H)-yljcarbonyl }-1,3-benzodioxol-
5-y1)-2,3-dihydro-1H-pyrrolizine-7-carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 18, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl}sily[Joxy}phenyl)- | -methyl- 1 H-
indol-5-amine.

Elemental Microanalysis:

%C % H %N % CI
Calculated 68.74 5.64 891 451
Found 68.41 496 8.84 431
EXAMPLE 97

N-(3-Chloro-4-methylphenyl)-3-(5-chloro-2-{[(3S)-
3-(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2
(1H)-yllcarbonyl} phenyl)-N-(4-hydroxyphenyl)-5,6,
7,8-tetrahydroindolizine- 1-carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyljoxy } phenyl)-3-chloro-4-
methylaniline.
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Elemental Microanalysis:
%C % H %N %Cl-
Calculated 65.69 5.51 7.13 4.51
Found 65.58 5.03 7.05 425
EXAMPLE 98

N-(3-Fluoro-4-methylphenyl)-6-(5-fluoro-2-{{(3S)-
3-(morpholin-4-ylmethyl)-3 4-dihydroisoquinolin-2
(1H)-yt]carbony! }phenyl)-N-(4-hydroxyphenyl)-3,4-
dihydro-1H-pyrrolo[2, I-c][1,4]oxazine-8-
carboxamide hydrochloride

‘The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation I used in Stcp
A by the compound of Preparation 26, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyDsilyI]oxy }phenyl)-3-fluoro-4-
methylaniline,

High-Resolution Mass (ESI+):

Empirical formula: Cy,H, FoN,Og

[M+H]" caleulated: 719.3045

[M+H]" measured: 719.3030

EXAMPLE 99

6-(5-Fluoro-2-{[(3S)-3~(morpholin-4-ytmethyl)-3 .4-
dihydroisoquinolin-2(1H)-yljcarbonyl} phenyl)-N-(4-
fluorophenyl)-N-(4-hydroxyphenyl)-3,4-dihydro-1H-
pytrolo[2,1-c][1,4]oxazine-8-carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
A by the compound of Preparation 26, and on the other hand
the compound of Preparation 1" used in Step C by 4-{[tert-
butyl(dimethyl)silyljoxy }-N-(4-fiuorophenyl)aniline.
High-Resolution Mass (ESI+):

Empirical formula: C4, H;,F,N, O

[M+H]" calculated: 705.2889

[M+H]* measured: 705.2882

EXAMPLE 100

3-(5-Fluoro-2-{[(38)-3~-(morpholin-4-ylmethyl)-3.4-
dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-7-
hydroxy-N-(4-hydroxyphenyl)-N-phenyl-5,6,7.8-
tetrahydroindolizine-1-carboxamide hydrochloride

Step A: Methyl 3'-(5-fluoro-2-{[(3S)-3-(morpholin-
4-ylmethyl)-3 4-dihydroisoquinolin-2(1H)-yl]
carbonyl }pheny!)-5',6-dihydro-8'H-spiro[ 1,3-diox-
olane-2,7'-indolizine]- 1'-carboxylate

The procedure is as in the process of Step A of Example 1,
replacing the compound of Preparation 1 by the compound of
Preparation 27.
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Step B: Methyl 3-(5-fluoro-2-{[(3S)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]
carbonyl }phenyl)-7-(prop-2-en-1-yloxy)-5,6,7,8-
tetrahydroindolizine-1-carboxylatc

The procedure is as in the process of Steps B, C and D of
Example 113.

Step C: N-(4-{[tert-Butyl(dimethyl)silyl]
oxy }phenyl)-3-(5-fluoro-2-{[(3S)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinelin-2(1H)-yl]
carbonyl}phenyl)-N-phenyl-7-(prop-2-en-1-yloxy)-
5,6,7 8-tetrahydroindolizine-1-carboxamide

The procedure is as in the processes of Steps B and C of
Example 1.

Step D: N-(4-{[tert-Butyl(dimethyl)silyl]
oxy }phenyl)-3-(S-fluoro-2-{[(3S)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]
carbonyl }phenyl)-N-phenyl-7-hydroxy-5,6,7,8-
tetrahydroindolizine- 1-carboxamide

There is subsequently carried out a reaction of deprotection
of the allyl group in the presence of 1,3-dimcthylpyrimidine-
2,4,6(1H,3H,5H)-trione (also called dimethyl barbiturate)
and of tetrakis(triphenylphosphine)palladium in a mixture of
methanol and dichloromethane.

Step E: 3-(5-Fluoro-2-{[(3S)-3-(morpholin-4-ylm-
cthyl)-3,4-dihydroisoquinolin-2(1H)-yl]
carbonyl}phenyl)-7-hydroxy-N-(4-hydroxyphenyl)-
N-phenyl-5,6,7 8-tetrahydroindolizine-1-
carboxamide hydrochloride

Deprotection of the tert-butylsilyloxy group is carried out
according to the process of Step D of BExample 1.

Elemental Microanalysis:

% C % 1 % N
Calculated 71.98 5.90 799
Found 71.18 5.98 7.8

High-Resolution Mass (ESIH):
Empirical formula: C,,H,,FN,Og
IM+H]* calculated: 701.3139
IM+H[" measured: 701.3134

EXAMPLE 101

6-(5-Chloro-2-{[{3S)-3-(morphalin-4-yimcthyl)-3,4-
dihydroisoquinolin-2(1H)-yllcarbonyl}phenyl)-N-(4-
hydroxyphenyl)-N-(1-methyl- t H-indazol-5-y1)-3,4-
dihydro-1H-pyrrolo[2,1-c][! 4Joxazine-8-
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation [ used in Step
A by the compound of Preparation 20, and on the other hand
the compound of Preparation 1" used in Stcp C by
N-(4-{[tert-butyl(dimethyl)silyl Joxy } phenyl)-1-methyl- TH-
indazol-5-amine,

ey
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Elemental Microanalysis:

% C %1 % N
Calculated 65.07 5.33 10.59
Found 65.54 4.86 10.57

EXAMPLE 102

(2R)-5-(5-Fluoro-2-{[(3S)-3-(morpholin-4-ylm-
ethyl)-3,4-dihydroisoquinolin-2(1H)-yl]
carbonyl}phenyl}-2-hydroxy-N-(4-hydroxyphenyl)-
N-phenyl-2,3-dihydro- 1 H-pyrrolizine-7-
carboxamide hydrochloride

Step A: Mcthyl (2R)-2-{[tert-butyl(dimethyl)silyl]
oxy }-5-(5-fluoro-2-{[(3S)-3-(morpholin-4-yIm-
ethyl)-3,4-dihydroisoquinolin-2(1 H)-yl|
carbonyl}phenyl)-2,3-dihydro- 1 H-pyrrolizine-7-
carboxylate

The procedure is as in the process of Step A of Example 1,
replacing the compound of Preparation 1 by the compound of
Preparation 28.

Step B: Methyl (2R)-5-(5-fluoro-2-{|(3S)-3-(mor-
pholin-4-ylmethyl}-3,4-dihydroisoquinolin-2(1H)-yl]
carbonyl }phenyl)-2-hydroxy-2,3-dihydro- 1 H-pyr-
rolizine-7-carboxylate

To a solution of the compound of Step A (I g; 1.54 mmol)
in THF (8 mL) there is added a | M tetrabutylammonium
Auoride solution (1.7 mL; 1.7 mmol). The reaction mixture is
stirred for 3 hours at ambient temperature, and then the THF
is evaporated off and replaced by cthyl acetate. The organic
phase is washed with water and then with brine, before heing
dricd over MgSQ,, filtered and concentrated to dryness. The
crude product obtained (830 mg) is uscd as such in the fol-
lowing step.

'H-NMR: 8 (500 MHz; dmso-d6; 300° K) 7.55-6.9 (m, 7H,
H aromatic); 6.55-6.35 (m, 1H, H aromatic dihydropyrroliz-
ine); 5.5-5.3 (m, [H, alcohol); 5.25-4.6 (m, 1H, H tertiary
tetrahydroisoquinoline); 5.0-4.2 (m, 2H, H aliphatic tetrahy-
droisoquinoline); 4.95-4.62 (m, 1H, HCOHY); 3.7-3.6 (s1, 3H,
OMg); 3.6-3.2. (m, 2H, 21, H aliphatic dithydropyrrolizine);
3.7-3.5 (m, 4H, H morpholine); 3.0-2.4 (m, 2H, H aliphatic
tetrahydroisoquinoline); 2.6-1.96 (m, 4H, H morpholine);
2.6-1.96 (m, 2H, H aliphatic dihydropyrrolizine)

Step C: Methyl (2R)-5-(5-fluoro-2-{[(3S)-3-(mor-
pholin-4-ylmethyl)-3,4-dihydroisoquinolin-2( 1 H)-yl]
carbonyl}phenyl)-2-(prop-2-en-1-yloxy)-2,3-dihy-
dro-1H-pyrrolizinc-7-carboxylate

To a suspension of 62 myg (1.54 mmol) of sodium hydride
in 8 mL of anhydrous THF cooled to 0° C. there is added a
solution of the compound of Step B (820 mg; 1.54 mmol) in
THF (6 mL). The suspension is stirred for 15 minutes at 0° C.
There is subsequently added 0.15 mL (1.69 mmol) of allyl
bromide, dropwise. The reaction mixture is stirred for 5 hours
at ambient temperature, and then hydrolysed with a saturated
aqueous sodium bicarbonate solution and extracted with
dichloromethane. The organic phase is dried over MgSQ,,
filtered and concentrated to dryness. The oil so obtained is
purified by flash chromatography (gradient: dichlo-
romethane/ammoniacal methanol) to yicld the titie product in
solid form.
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'H-NMR: § (500 MHz; dmso-d6; 300° K): 7.5-6.8 (m, 7H,
H aromatic); 6.55-6.3 (m, 1H, H aromatic dihydropyrroliz-
inc); 5.9 (s, 1H, H aliyl); 5.3-5.2 (m, 2H, H allyl); 5.2-5.0 (m,
1H, H tertiary tetrahydroisoquinoline); 5.04.2 (m, 2H, H
aliphatic tetrahydroindolizine); 4.7-4.42 (mn, 1 H, HCOallyl);
4.6-3.85 (m, 2H, H aliphatic dihydropyrrolizine); 4.6-3.85
(m, 2H, CH2 allylic); 3.7-3.5 (m, 3H, OMe); 3.65-3.5 (m, 4H,
morpholine); 3.3-2.4 (m, 4H, morpholine and H aliphatic
dihydropyrrolidine); 2.4-1.7 (m, 6H, morpholine and CH,N)

Step D: (2R)—N-(4-{[tert-Butyl(dimethyl}silyl}
oxy }phenyl)-5-(5-fluoro-2-{ | (3S)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1 H)-yl]
carbonyl }phenyl)-N-phenyl-2-(prop-2-cn-1-yloxy)-
2,3-dihydro-1H-pyrrolizine-7-carboxamide

The procedure is as in the processes of Steps B and C of
Exampic 1.

Step E: (2R)—N-(4-{[tert-Butyl(dimethyl)silyl]
oxy }phenyl)-5-(5-fiuoro-2-{[(3S)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]
carbonyl }phenyl)-2-hydroxy-N-phenyl-2,3-dihydro-

" 1H-pyrrolizine-7-carboxamide

There is then carried out a reaction of deprotection of the
allyl group in the presence of I,3-dimethylpyrimidine-2.4,6
(1H,3H,5H)-trione (also called dimethyl barbiturate) and of
tetrakis(triphenylphosphine)palladium (Synletr, 2007, 21, p.
3136).

Step F: (2R)-5-(5-Fluoro-2-{[(3S)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl}
carbony!}phenyl)-2-hydroxy-N-(4-hydroxyphenyl)-
N-phenyl-2,3-dihydro-1H-pyrrolizine-7-
carboxamide hydrochloride

Deprotection of the tert-butylsilyloxy group is carricd out
according to the process of Step D of Example 1.
Elemental Microanalysis:

%C %H %N % C¥

1.75 4.90
754 4.84

5.57
5.10

Calculated
Found

68.09
67.73

High-Resolution Mass (EST+):
Empirical formula: C;FH;¢N,O5
[M+H]J" calculated: 687.2983
[M+H]" measured: 687.2958

EXAMPLE 103

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-yImethyl)-3,4-
dihydroisoquinolin-2(1 H)-ylJcarbonyl }phenyl)-N-(4-
hydroxyphenyt)-N-(1-methyl- 1 H-pyrrolo[2,3-b}-
pyridin-5-y1)-5,6,7,8-tetrahydroindolizine- -
carboxamide

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Stcp C by
N-(4-{|tert-butyl(dimethyl)silyljoxy }phenyl)-1-methyl-1H-
pyrrolof2,3-b]pyridin-5-amine.
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High-Resolution Mass (ESI+):
Empirical formula: C,,CIH,NO,
[M+H]* calcuiated: 755.3113
[M+H]" measured: 755.3088

EXAMPLE 104

N-(4-Hydroxyphenyl)-3-(5-methoxy-2-{[(3S)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2
(1H)-yl]carbonyl }phenyl)-N-(1-methyl- [H-indazol-
5-y1)-5,6,7,8-tetrahydroindolizine- [ -carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 6, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl{(dimcthyl)sityl joxy }phenyl)-1-methyl-1H-
indazol-5-amine.

Elemental Microanalysis:

“n
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EXAMPLE 107

3-(5-Chloro-2-{[(3S)-3-[(4-methyl-3-oxopiperazin-
1-y)methyl]-3,4-dihydroisoquinolin-2(1 H)-yl]
carbonyl }pheny[)-N-(4-hydroxyphenyl)-N-(1-me-
thyl-1H-indol-5-yl)-5,6,7,8-tetrahydroindolizine-1-
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compounds of Preparations 1 and 1" used
in Step A by the respective compounds of Preparations 3 and
10', and on the other hand the compound of Preparation 1"
used in Step C by N-(4-{[tert-butyl(dimcthyl)sily]
oxy }phenyl)-1-methyl-1H-indol-S-amine.

Elemental Microanalysis:

% C % H %N % Cl % Cl
Calculated 67.56  5.67 10.28  8.67 4.34
Found 67.31 5.14 10.18 827 3.76

%C % H %N % Cr
Calentated 68.65 6.02 10.67 4.50
Found 6791 5.52 1053 4.08
EXAMPLE 105

N-(4-Hydroxyphenyl)-3-(6-{[(3S)-3-{|4-(2-mcth-
oxyethyl)piperazin-1-y! Jmethyl }-3.4-dihydroiso-
quinolin-2(1H)-yl]carbonyl}-1,3-benzodioxol-5-yl)-
N-phenyl-5,6,7,8-tetrahydroindolizine-1-
carboxamide bis(hydrochloridc)

The procedure is as in the process of Example |, replacing
the compound of Preparation 1' used in Step A by the com-
pound of Preparation 9'.

Elemental Microanalysis:

40

EXAMPLE 108

3-(5-Chloro-2-{}(3S)-3-{[(2-mecthoxyethyl)(methyl)
amino]mcthyl }-3,4-dihydroisoquinolin-2(1H)-yf]
carbonyl }phenyl)-N-(4-hydroxyphenyl)-N-(1-me-
thyl-1H-indol-5-y1)-5,6,7,8-tctrahydroindolizine-1-
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compounds of Preparations 1 and I' used
in Step A by the respective compounds of Preparations 3 and
11°, and on the other hand the compound of Preparation
used in Step C by N-(4-{|tert-butyl(dimethyl)silyl]
oxy jphenyl)-1-methyl-1H-indol-5-amine.

Elemental Microanalysis:

% C %H %N
Calculated 65.71 6.1 %33 45 %C % H %N %Cl”
Found 66.57 6.16 B.44
Calculated 68.18 5.98 8.83 441
Found 68.30 5.61 8.78 4.46
EXAMPLE 106
50
(28)-5-(5-Fluoro-2-{[(3S)-3-(morpholin-4-ylm- EXAMPLE 109
ethyl)-3,4-dihydroisoquinolin-2(1H)-yl]
carbonyl }phenyl)-2-hydroxy-N-(4-hydroxyphenyl)- .
N-phenyl-2,3-dihydro-1H-pyrrolizine-7- N-(4-Hydroxyphenyl)-3-(6-{{(3S)-3-{ (4-oxidomor-
carhoxamide hydrochloride 55 pholin-4-yl)methyl[-3,4-dihydroisoquinolin-2(1H)-

The procedure is as in the process of Example 102 rcplac-
ing the compound of Preparation 28 used in Step A by the
compound of Preparation 29.

Elemental Microanalysis:

% C % H % N % CI-
Calculated 68.09 5.57 7.75 4.90
Found 68.16 543 7.74 497

yljcarbonyl }-1,3-benzodioxol-5-y1)-N-phenyl-5,6,7,
8-letrahydroindolizine- [-carboxamide

To a solution of the compound of Example I, taken in the
form of the free base, in 10 mL of CH,CI, there is added in
portions meta-chloroperbenzoic acid (0.242 mg; 1.4 mmol).
The whole is subsequently stirred at ambient temperature
overnight. The reaction mixture is subsequently concentrated
to dryness, and then the residuc is purified by reverse-phase
flash chromatography (gradient: acetonitrile/water/triftuoro-
acetic acid). There is obtained, after concentration, the titlc
product in the form of a solid.
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Elemental Microanalysis: Elemental Microanalysis:
% C % H %N %C % H % N % CI”
Calculated 71.06 5.82 n = Calculated 70.43 6.19 7.64 4.83
Found 70.59 536 7.69 Found 70.17 519 7.60 4.69

High-Resolution Mass (ESI+):
Empirical formula: C3H,,N,0O,
[M+H[* calculated: 727.3132
[M+H|" measured: 727.3110

EXAMPLE 110

3-(§-Chloro-2-{[(3S)-3-{[ethyl(2-methoxyethyl)
amino]methyl }-3,4-dihydroisoquinolin-2(1H)-yl |
carbony!}phenyl)-N-(4-hydroxyphenyl)-N-(1-mc-
thyl-1H-indol-5-yl)-5,6,7,8-te(rahydroindolizine- I -
carboxamide hydrochloride

The procedure is as in the process of Exampie 1, replacing
on the one hand the compounds of Preparations 1 and 1" used
in Step A by the respective compounds of Preparations 3 and
12, and on the other hand the compound of Preparation 1"
used in Step C by N-(4-{[tert-butyl(dimethylsilyl]
oxy}phenyl)-1-methyl- 1H-indol-5-amine.

Elemental Microanalysis:

% C % H % N % CI~
Calculated 68.48 6.12 8.68 439
Found 68.40 5.78 8.61 4.23

EXAMPLE 111

3-(5-Chloro-2-{|(3S)-3-(marpholin-4-ylmcthyl)-3,4-

dihydroisoquinolin-2(1H)-yl}carbonyl }phenyl)-N-(4-

fluorophenyl)-N-(4-hydroxyphenyl)-5,6,7 8-tetrahy-
droindolizine-1-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation | " used in Step C by 4-{[tert-
butyl(dimethyl)silylJoxy }-N-(4-fluorophenylanilinc.
High-Resolution Mass (ESI+):

Empirical formula: C4yH4,CIN,O,

[M+H]" calculated: 719.2722

[M+H]* measured: 719.2806

EXAMPLE 112

N-(4-Hydroxyphenyl)-3-(5-methoxy-2-{[(3S)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2
(1H)-ylJcarbonyl }phenyl)-N-phenyl-5,6,7,8-tetrahy-
droindolizine- 1-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation 1 used in Step A by the com-
pound of Preparation 6.
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EXAMPLE 13

7-Hydroxy-N-(4-hydroxyphenyl)-3-(6-{[(3S)-3-
(morpholin-4-yImethyl)-3,4-dihydroisoquinolin-2
(1H)-yl]carbonyl}-1,3-benzodioxol-5-yl)-N-phenyl-
5,6,7 8-tetrahydroindolizine- I -carboxamide
hydrochloride

Step A: Mcthyl 3'-(6-{[(3S)-3-(morpholin-4-yIm-
ethyl)-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-1,
3-benzodioxol-5-yl)-5',6"-dihydro-8‘'H-spiro[ 1,3-
dioxolane-2,7"-indolizinc]-1'-carboxylate

The procedure is as in the process of Step A of Example 1,
replacing the compound of Preparation 1 by the compound of
Preparation 30.

Step B: Methyl 3-(6-{[(3S)-3-(morpholin-4-ylm-
ethyl)-3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-1,
3-benzodioxol-5-y1)-7-0x0-5,6,7,8-tetrahydroin-
dolizine-1-carboxylate

2.75 g of the compound of Step A (4.47 mmol) in solution
in 75 mL of THF are stirred in the presence of 37 mL of 1 M
HC! at reflux for 15 hours. 100 mL of water and 100 mL of
cthyl acctate arc added to the reaction mixture. There are
subsequently added 4 g of NaHCO, (4.7 mmol) in powder
form until a basic pH is reached. The compound is extracted
with ethyl acetate, and the organic phase is dried over MgSO,,
filtered and concentrated to dryness. The title product is
obtained in the form of an oil.

"H-NMR: & (500 MHz; dmso-d6; 300° K): 7.9-7.2 (m, 4H,
H aromatic); 7.02 (m, I1H, H aromatic); 6.88 (m, 1H, H
aromatic); 6.44-5.87 (m, 1H, H aromatic tetrahydroindoliz-
ine); 6.17 (d, 2H, CH,, methylenedioxy); 5.07/4.85/3.79 (m,
IH, H tertiary tetrahydroisoquinoline); 4.88/4.27/4.24 (m,
2H, H aliphatic tetrahydroisoquinoline); 4.22-3.43 (m,4H, H
aliphatic tetrahydroindolizine); 3.59-3.49 (m, 4H, H aliphatic
morpholine); 3.75-3.52 (s, 3H, Me); 2.93-2.49 (m, 2H, H
aliphatic tetrahydroindolizine); 2.75-2.28 (m, 2H, H aliphatic
tetrahydroindolizine); 2.68-1.68 (m, 6H, H aliphatic morpho-
line+CH,)

Step C: Methyl 7-hydroxy-3-(6-{[(3S)-3-(marpho-
lin-4-ylmethy)-3,4-dihydroisoquinolin-2(1H)-yl]
carbonyl }-1,3-benzodioxol-5-y1)-5,6,7,8-letrahy -

droindolizine-1-carboxylate

To a solution of 2.55 g of the compound obtained in Stcp B
(4.47 mmol) in 30 mL of methanol there arc added in portions
558 mg (14.75 mmol) of sodium borohydride. The reaction
mixture is stirred for one hour at ambient temperature, 50 mL
of IM HCI arc subsequently added, and the methanol is
cvaporated off. The aquecous phase is subsequently neutra-
fised with NaHCO, and then extracted with dichloromethane.
The organic phase is washed in succession with H,0, dried
over MgSQ,, filtered and concentrated to dryness. The oil so
obtained is purified by Rash chromatography (dichlo-
romethane/ethanol-ammonia gradient). The title product is
obtained in the form of a solid.
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"H-NMR: § (500 MHz; dmso-d6; 300° K): 7.22-6.97 (mn,
4H, H aromalic tetrahydroisoquinoline); 7.05 (s, 1H, H aro-
matic); 6.89 (s, 1H, H aromatic); 6.37/6.3/6.07 (m, 14, H
aromatic tetrahydroindolizine); 6.16 (d, 2H, CH, methylene-
dioxy); 5.09 (m, TH, H tertiary tetrahydroisoquinoline); 4.87-
4.21 (m, 2H, H aliphatic tetrahydroindolizine); 4.20-3.67 (m,
2H, H aliphatic tetrahydroindolizine); 4.10-3.86 (m, 1H, H
tertiary tetrahydroindolizine); 3.69-3.58 (s, 3H, Me); 3.69-
3.52 (m, 4H, H aliphatic morpholine); 2.9642.43 (m, 2H, H
aliphatic tetrahydroisoquinoline); 2.55-2.0 (m, 6H, H ali-
phatic morpholine+CH,); 2.4-1.5 (m, 4H, H aliphatic tetrahy-
droindolizine)

IR: OH: 3239 cm™'; -—C=0 (ester): 1696 cm™; —C=0
(amide): 1624 cm™'; C—C—OH (sccondary alcohol): 1034
cm™

Step D: Methyl 3-(6-{[(35)-3-(morpholin-4-yIm-
ethyl)-3,4-dihydroisoquinolin-2(1H)-yllcarbonyl }-1,
3-benzodioxol-5-y1)-7-(prop-2-¢n-1-yloxy)-5,6,7,8-

tetrahydroindolizine-1-carboxylate

To a suspension of 331 mg (8.26 miol) of sodium hydride
in 15 mL of anhydrous THF cooled to 0° C. there are added
2.37 ¢ (4.13 mmol) of the compound obtained in Step C. The
suspension is stirred for 15 minutes at 0° C., and then a
solution of 790 pL (9.1 mmotl) of allyl bromide in 10 mL of
THF is added slowly (over a period of 15 minutes). The
reaction mixturc is stirred for one hour at 0° C. and then for 15
hours at ambicnt temperature. The solution is hydrolysed
with a saturated aqueous NH,4CI solution. The compound is
extracted with ethyl acetate; the organic phase is dried over
MgS0,, filtered and concentrated to dryness. The oil so
obtained is purified by flash chromatography (cyclohexane/
cthyl acctate gradient). The title product is obtained in the
form of a solid.

"H-NMR: § (500 MHz; dmso-d6; 300° K): 7.2-6.9 (m, 4H,
H aromatic tetrahydroisoquinoline); 7.2-6.8 (m, 2H, H aro-
malic); 6.4-6.0 (m, 1H, H aromatic tetrahydroindolizine);
6.10 (d, 2H, CH, methylencdioxy); 5.9 (m, 1H, allyl); 5.35-
5.10(m, 2H, allyl); 5.144.75 (m, 1H, H tertiary tetrahydroiso-
quinoline); 4.15-3.9 (m, 2H, CH, allyl); 3.9-3.6 (m, IH, H
lertiary tetrahydroindolizine); 4.1-3.4 (m, 4H, H aliphatic
morpholine); 4.9-3.4 (m, 4H, 2H aliphatic tetrahydroindoliz-
inc+2H aliphatic tetrahydroisoquinoline); 3.8-3.6 (s, 3H,
Me); 2.55-1.6 (m, 6H, H aliphatic morpholine+CH,); 3.3-1.5
(m, 6H, 4H aliphatic tetrahydroindolizinc+2H aliphatic tet-
rahydroisaquinoline)

Step E: N-(4-{[tert-Butyl{dimethyl)silyl]
oxy }phenyl)phenyl)-3-(6-{ [(35)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl}carbo-
nyl}-1,3-benzodioxal-5-yl)-N-phenyl-7-(prop-2-¢n-
1-yloxy)-5,6,7,8-tetrahydroindolizine- 1 -carboxamide

The procedure is as in the processes of Steps B and C of
Example 1.

Step F: N-(4-{[tert-Butyl{dimethyl)silyl]
oxy }phenyl)-7-hydroxy-3-(6-{[(3S)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1H)-ylJcarbo-
nyl}-1,3-benzodioxol-5-yl)-N-phenyl-5,6,7,8-
tetrahydroindolizine- 1 -carboxamide

There is then carried out a reaction of deprotection of the
allyl group in the presence of 1,3-dimethylpyrimidine-2,4,6
(1H,3H,5H)-trionc (also called dimethyl barbiturate) and of
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tetrakis(triphenylphosphine)palladium in a mixture of
methanol and dichloromethane.

Step G: 7-Hydroxy-N-(4-hydroxyphenyl)-
3-(6-{[(3S)-3-(morpholin-4-yimethyl)-3,4-dihy-
droisoquinolin-2(1H)-yl]carbonyl}-1,3-benzodioxol-
5-yI)-N-pheny!-5,6,7,8-tetrahydroindolizine-1-car-
boxamide hydrochloride

Deprotection of the silyloxy group is carried out according
to the process of Step 1 of Example 1.

Elemental Microanalysis:

% C % H % N % CI”
Cateulated 67.66 5.68 7.34 4.64
Found 67.02 527 736 4.61

High-Resolution Mass (ESI+):
Bmpirical formula: C;3H,43N,O,
[M+H]* calculated: 727.3132
[M+H]" measured: 727.3121

EXAMPLE 114

N-(3-Fluoro-4-methylphenyl)-N-(4-hydroxyphenyl)-
3-(5-methoxy-2-{[(38)-3-(morpholin-4-ylmethyl)-3,
4-dihydroisoquinolin-2(1H)-yljcarbonyl }phenyl)-5,
6,7 8-tetrahydroindolizine- 1 -carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing g
on the one hand the compound of Preparation 1 used in Step !
A by the compound of Preparation 6, and on the other hand
thc compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyDsilyljoxy } phenyl)-3-fluoro-4-
methylaniline.

Elemental Microanalysis:

%C %H %N %CI
Caleulated 69.05 6.06 7.32 4.63
Found 68.90 5.56 7.33 441
EXAMPLE 115

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yl]carbonyl }phenyl)-N-(2-

fluorophenyl)-N-(4-hydroxyphenyl)-5,6,7,8-tetraby-
droindolizine-1-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by 4-{[tert-
butyl(dimethyl)silyljoxy }-N-(2-fluorophenyl)aniline. i
High-Resolution Mass (ESHH):

Empirical formula: C;,H,,CIN,O,

[M+H]" calculated: 719.2722

[M+H]}* measured: 719.2802
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EXAMPLE 116

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-yImethyl)-3,4-

dihydroisoquinolin-2(1 H)-ylJcarbonyl } phenyl)-N-(3-

fluorophenyl)-N-(4-hydroxyphenyl)-5,6,7,8-tetrahy-
droindolizine-1-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by 4-{[tert-
butyl{dimethyl)silylJoxy }-N-(3-fluorophenyl)aniline.
High-Resolution Mass (ESH):

Empirical formula: C,H4,CIN,O,

IM+H]* calculated: 719.2722

fM+H[* measured: 719.2819

EXAMPLE 117

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmcthyi)-3,4-
dihydroisoquinolin-2(1H)-yi]carbonyl }phenyl)-N-(2,
4-difluorophenyl)-N-(4-hydroxyphenyl)-5,6,7,8-
tetrahydroindolizine- | -carboxamide hydrochloride

The procedure is as in the process of Example [, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{{tert-butyl  (dimcthyl)silyiJoxy }phenyl)-2,4-difluo-
roaniline.

High-Resolution Mass (ESI+):

Empirical formula; C,,H;,CIF,N,O,

[M+H[" calculated: 737.2628

[M+H]" measured: 737.2660

EXAMPLE 118

3~(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl }phenyl)-N-(3,
4-difluorophenyl)-N-(4-hydroxyphenyl)-5,6,7,8-
letrahydroindolizine- I-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Prcparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyljoxy } phenyl)-3,4-difluoroa-
niline.

Elemental Microanalysis:

% C % H % N % Cl°
Calculated 65.20 521 7.24 4.58
Found 65.26 5.01 6.90 4.57

EXAMPLE 119

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-yImethyl)-3,4-

dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(3-

cyanophenyl)-N-(4-hydroxyphenyl)-5,6,7,8-tetrahy-
droindolizine- 1 -carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation I used in Step
A by thc compound of Preparation 3, and on the other hand

70
the compound of Prcparation 1" used in Step C by
3-[(4-{[tert-butyl(dimethyl)silylJoxy }phenyl)amino|ben-
zonitrile.
Elemental Microanalysis:

5
%C %N %N % CI-
Calculated 67.71 542 9.18 4.65
- liound 67.00 520 8.89 4.54
EXAMPLE 120
15 »
N-(4-Hydroxyphenyl)-6-(6-{](3S)-3-(morpholin-4-
ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yl]Jcarbo-
nyl }-1,3-benzodioxol-5-y1)-N-phenylpyrrolo[ 1,2-a}-
pyrazine-8-carboxamide hydrochloride
20

The procedure is as in the process of Example 1, replacing
the compound of Preparation 1 used in Step A by the com-
pound of Preparation 31.

High-Resolution Mass (ESI+):

Empirical formula: C,,H,,NO,

IM+H]* calculated: 708.2822

[M+HJ* measured: 708.2788

EXAMPLE 121

N-(3-Fluorophenyl)-N-(4-hydroxyphenyl)-
6-(6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihy-
35 droisoquinolin-2([H)-yl]carbonyl }-1,3-benzodioxol-
5-ylpyrrolo-[1,2-a]pyrazine-8-carboxamide hydro-
chloride

‘The procedure is as in the process of Example |, replacing
on the one hand the compound of Preparation [ used in Step
A by the compound of Preparation 31, and on the other hand
the compound of Preparation 1" used in Step C by 4-{[tert-
butyl(dimethyl)silyl joxy }-N-(3-fluorophenyl)aniline.
High-Resolution Mass (ESH-):

Empirical formula: C,oH,FNOg

[M+H]"* calculated: 726.2728

[M+H]" measured: 726.2723

45

EXAMPLE 122

N-(3-Fluorophenyl)-N-(4-hydroxyphenyl)-
3-(6-{[(3S)-3-(morpholin-4-ytmethyl)-3,4-dihy-
droisoquinolin-2(1H)-yl]Jcarbonyl}-1,3-benzdioxol-
5-y1)-5,6,7,8-tetrahydroindolizine-1-carboxamide
hydrochloride

¢0  The procedure is as in the process of Example 1, replacing
the compound of Preparation 1" used in Step C by 4-{]tert-
butyl(dimethyl)silyljoxy }-N-(3-fluorophenyl)aniline.
High-Resolution Mass (ESI+):
Empirical formula: C, M, FN,O,
[M+H]" calculated: 729.3088
[M+H|* mcasured: 729.3068

65
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EXAMPLE 123

N-(4-Hydroxyphenyl)-3-(6-{[(3S)-3-{[4-(mcthylsul-
phonyl)piperazin-1-yi[methyl}-3,4-dihydroisoquino-
lin-2(1H)-yl]Jcarbonyl}-1,3-benzodioxol-S-yI)-N-
phenyl-5,6,7 8-tetrahydroindolizine- 1 -carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation 1' used in Step A by the com-
pound of Preparation 13,

Elemental Microanalysis:

72
EXAMPLE 126

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yljcarbonyl }phenyl)-N-(4-

5 hydroxyphenyl)-N-(3-methylphenyl)-5,6,7,8-tetrahy-
droindolizine- 1-carboxamidc hydrochloridc

The proccdure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{ [tert-butyl(dimethyl)silyljoxy } phenyl)-3-methyla-
niline.

Elemental Microanalysis:

10

15
%*C %H %N %S %Cl %C %H %N % Cr
Calculated 6411 562 850 389 430 Calculated 68.70 590 7.45 472
Found 6419 507  &S52 387 4.02 Found 68.94 5.72 7.21 4.84
20
EXAMPLE 127
EXAMPLE 124

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-yImethyl)-3,4-
dihydroisogquinolin-2(1H)-yl]carbonyl }pheny!l)-N-(4-
hydroxyphenyl)-N-(3-methoxyphenyl)-5,6,7,8-1et-
rahydroindolizine-1-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl{dimethyDsilyljoxy }phenyl)-3-methoxya-
niline.

Elemental Microanalysis:

% C % H % N % CI™
Calculated 67,27 5.78 730 4.62
TFound 67.54 5.35 7.32 4.62

EXAMPLE 125

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl}phenyl)-N-(3,
S-diftuorophenyl)-N-(4-hydroxyphenyl)-5,6,7,8-
tetrahydroindolizine-1-carboxamide hydrochloride

The procedure is as in the process of Example I, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyljoxy }phenyl)-3,5-difluoroa-
niline.

Elemental Microanalysis:

% C G 1 %N % CI™
Calculated 6520 5.21 724 4.58
l'ound 65.85 4.93 7.04 4.76

N-(4-Hydroxyphenyl)-N-phenyl-3-(6-{[(3S)-3-{[4-
(2,2,2-trifluorocthyl)-piperazin-1-yljmethyl }-3,4-
25 dihydroisoquinolin-2(1H)-yl}carbonyli}-1,3-benzo-
dioxol-5-y1)-5,6,7,8-tetrahydroindolizine-1-
carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing

30 the compound of Preparation ' used in Step A by the com-
pound of Preparation 14",
Elemental Microanalysis:

35 %C %H % N % C
Caleulated 65.25 5.48 8.45 4.28
Found 64.91 523 8.37 496
40 EXAMPLE 128

N-(4-Hydroxyphenyl)-3-(6-{[(3S)-3-[(4-methyl-3-
oxopiperazin-I-yDmethyl]-3,4-dihydroisoquinolin-2
(TH)-ylfcarbonyl }-1,3-benzodioxol-5-yl)-N-phenyl-

45 5,6,7 8-tetrahydroindolizine- 1 -carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing

the compound of Preparation I' used in Step A by the com-
50 pound of Preparation 10"
Elemental Microanalysis:

% C % H % N % Cr

55 Calculated 68.25 573 9.04 458
Found 68.04 509 8.82 4.64

EXAMPLE 129

3-(5-Chloro-2-{{(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yl]Jcarbonyl }phenyl)-N-(4-

cyanophenyl)-N-(4-hydroxyphenyl)-5,6,7,8-tctrahy-
droindolizine- 1-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
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A by the compound of Preparation 3, and on the other hand Elemental Microanalysis:
the compound of Preparation 1" used in Step C by
4-[(4-{[terl-butyl(dimcthyl)silyljoxy }phenyl)amino]ben-
zonitrile. %C %H %N
Elemental Microanalysis: 5 Caleulated 64.95 5.45 11.36
Found 64.62 5.07 10.92
%C %H %N
Calculated 61.71 542 9.18
Found 068.17 5.15 871 10 EXANFLE 173
3-(5-Chloro-2-{[(38)-3-(morpholin-4-ylmethyl)-3,4-
. dihydroisoquinolin-2(1H)-yljcarbonyl } pheny[)-N-
EXAMPLE 130 (cyclobutylmethy!)-N-(4-hydroxyphenyl)-5,6,7,8-
15 tetrahydroindolizine- I -carboxamide hydrochloride

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-34-

dihydroisoquinolin-2(1H)-yl]Jcarbonyl } phenyi)-N,N-

diphenyl-5,6,7,8-tctrahydroindolizine- I -carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compaound of Preparation I used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by N-pheny-
laniline.

High-Resolution Mass (ESI+):

Empirical formula: C,,H,,CI,N,O,

[M+H]" calculated: 735.2427

IM+H]* measured: 735.2524

EXAMPLE 131

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-yl]carbonyl }phenyl)-N-(3-

chlorophenyl)-N-(4-hydroxyphenyl)-5,6,7,8-tetrahy-
droindolizine-1-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyI)silylJoxy } phenyl)-3-chloroa-
niline,

Elemental Microanalysis:

% C %H %N % Cr

65.33 535 7.26 4.59
64.08 529 6.92 4.59

Calculated
Found

EXAMPLE 132

3-(5-Chloro-2-{}(35)-3-(morpholin-4-yImethyl)-3,4-

dihydroisoquinolin-2(1 H)-yljcarbonyl } phenyl)-N-(4-

hydroxyphenyl)-N-(pyrimidin-2-yl)-5,6,7 8-tetrahy-
droindolizinc-1-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation I used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyl]Joxy }phenyl)pyrimidin-2-
amine.
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The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1* used in Step C by 4-{[tert-
butyl(dimethyl)silylJoxy}-N-(cyclobutylmethyl)anilinc.
Elemental Microanalysis:

%C % H %N % I
Caleulated 68.16 639 7.76 3.93
Found 68.69 5.93 745 3.8
EXAMPLE 134

3-(5-Chloro-2-{[(3S)-3-(morphotin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-ylJcarbonyl}phenyi)-N-(2-

cyanophenyl)-N-(4-hydroxyphenyl)-5,6,7 8-tetrahy-
droindolizine-1-carboxamide hydrochioride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by 2
-[(4-{{tert-butyl(dimethyl)silylJoxy} pheny[)amino}benzoni-
trile.

Elemental Microanalysis:

%C % H %N
Calculated 67.71 542 9.18
Tound 6734 495 873
EXAMPLE 135

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-yimethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl }phenyl)-N-(4-
hydroxyphenyl)-N-(1-methyl- |H-pyrazol-4-y1)-5,6,
7,8-tetrahydroindolizine-1-carboxamide
hydrachloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation [" used in Step C by
N-(4-{[tert-butyl(dimethyl)silyljoxy }phenyl)-1-methyl- 1 H-
pyrazol-4-amine,

23
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Elemental Microanalysis: Elemental Microanalysis:
%C % H % N % Ct % C % H %N % CH
Calculated 64.77 571 11.33 478 . Calculated 64.95 5.45 11.36 479
Found 64.62 5.33 10.71 4.10 Found 65.53 519 10.88 5.38
EXAMPLE 136 1 EXAMPLE 139
3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmcthyl)-3,4-
3-(5-Chioro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4- dihydroisoquinolin-2(1 H)-yI]carbonyl }phenyl)-N-(4-
dihydroisoquinolin-2(1H)-yl]carbonyl }phenyl)-N- hydroxyphenyl)-N-(pyridin-2-yl)-5,6,7,8-telrahy-
(cyclopropylmethyl)-N-(4-hydroxyphenyl)-5,6,7,8- " droindolizinc-1-carboxamide hydrochloride

tetrahydroindolizine-1-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by 4-{[tert-
butyl(dimethyl)silylJoxy }-N-(cyclopropylmethyl)aniline.
Elemental Microanalysis:

%C % H %N % CI”
Calculated 67.13 6.20 7.83 4.95
Found 67.58 579 736 4,16

EXAMPLE 137

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3 4-
dihydroisoquinolin-2(1H)-yl|carbony{}phenyl)-N-(4-
hydroxyphenyl)-N-(1-methyl-1H-pyrazol-3-yl)-5,6,
7 8-tetrahydroindolizine- 1 -carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation [" used in Step C by
N-(4-{[tert-butyl{dimethyl)silyl}oxy }phenyl)-1-methyl-1H-
pyrazol-3-amine.

Elemental Microanalysis:

% C %H %N % CI™
Calculated 64.77 571 1133 4.78
Found 64.20 5.47 10.78 527
EXAMPLE 138

N-(But-2-yn-1-yl)-3-(5-chloro-2-{[(3S)-3-(morpho-
lin-4-ylmethyl)-3 4-dihydroisoquinofin-2(1 H)-yl]
carbonyl } phenyl)-N-(4-hydroxyphenyl})-5,6,7,8-

tetrahydroindolizine- 1-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by 4-{[tert-
butyl(dimethyl)silyljoxy }-N-(but-2-yn-1-yl)anilinc.
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'The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl{dimethyl)silytJoxy }pheny)pyridin-2-
amine.

Elemental Microanalysis:

% C % H %N

Calculated 66,66 5.59 9.48

Found 67,12 5.37 911
EXAMPLE 140

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl]carbonyl }phenyl)-N-(4-
hydroxyphenyf)-N-(pyridazin-3-y1)-5,6,7,8-tetrahy-
droindolizine-1-carboxamide hydrochloride

The procedure is as in the process of Example [, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{ ftert-butyl(dimethyD)silyljoxy }phenyl)pyridazin-3-
amine.

High-Resolution Mass (ESI+):

Empirical formula: Cy,HaoCINGO,

[M+H]" calculated: 703.2721

[M+H]" measured: 703.2783

EXAMPLE 141

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylinethyl)-3,4-

dihydroisoquinolin-2(1H)-yljcarbonyl }phenyi)-N-(4-

hydroxyphenyl)-N-(pyrimidin-5-y1)-5,6,7,8-tctrahy-
droindolizine- I -carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation [ used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{{tert-butyl(dimethyl)silyl]oxy } phenyl)pyrimidin-5-
amine.

Elemental Microanalysis:

% C % H % N % Cl
Calculated 68.32 5.59 11.95 5.04
Found 68.05 552 1183 5.50

e
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EXAMPLE 142

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3 4-
dihydroisoquinolin-2(1H)-yljcarbony! }phenyl)-N-(4-
hydroxyphenyl)-N-(pyridin-3-yl)-5,6,7,8-tetrahy-
droindolizine- 1-carboxamide bis(hydrochloride)

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation | used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{|tert-butyl(dimethyl)silylJoxy } phenyl)pyridin-3-
ainine.

High-Resolution Mass (ESI4);

Empirical formula: Cg,H4,CINO,

IM+HJ" calculated: 702.2769

IM+H]" measured: 702.2858

EXAMPLE 143

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl }phenyl)-N-(3,
5-difluoro-4-methoxypheny!)-N-(4-hydroxyphenyl)-
5,6,7 8-tetrahydroindolizine- [ -carboxamide
hydrochloride

The procedure is as in the process of Exampie 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation [" used in Step C by
N-(4-{[tert-butyl(dimethyl)silylJoxy } phenyl)-3,5-difluoro-
4-methoxyaniline,

High-Resolution Mass (ES1+):

Empirical formula: C3H,,CIF,N,O4

[M+H]" calculated: 767.2734

[M+H]* measured: 767.2804

EXAMPLE 144

3-(5-Chloro-2-{| (3S)-3-(morpholin-4-ylmethyl)-3,4-

dihydroisoquinolin-2(1H)-ylJcarbonyl }phenyl)-N-(4-
hydroxyphenyl)-N-(pyridin-4-yl)-5,6,7 8-tctrahy-
droindolizine-1-carboxamide bis(hydrochloride)

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation §* used in Step C by
N-(4-{[tert-butyl(dimethyD)silylJoxy }phenyl)pyridin-d-
amine,

High-Resolution Mass (ESIH+):

Empirical formula: C,,H,CIN;O,

[M+H]* calculated: 702.2842

[M+H]* measured: 702.2842

EXAMPLE 145

3-(5-Chloro-2-{{(3S)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yljcarbonyl }phenyl)-N-(3-
fluoro-4-methoxyphenyl)-N-(4-hydroxyphenyl)-5,6,
7,8-tetrahydroindolizine-1-carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl{dimethyl)silylfoxy }phenyl)-3-fluoro-4-
methoxyaniline.

wn

3

&

20

25

35

45

55

60

65

78

High-Resolution Mass (ESI+):
Empirical formula: C3H,,CIFN, Oy
[M+H]* calculated: 749.2828
[M+H]" measured; 749.2878

EXAMPLE 146

N-(4-Hydroxyphenyl)-3-(6-{1(3S)-3-{{(2-methoxy-
cthyl)(methyhamino]-methyl}-3,4-dihydroisoquino-
lin-2(1H)-ylJcarbonyl}-,3-benzodioxol-5-yl)-N-
phenyl-5,6,7,8-tetrahydroindolizine-1-carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation 1' used in Step A by the com-
pound of Preparation 11".

Elemental Microanalysis:

% C % H % N % CI~
Calculated 68.93 6.05 7.48 473
Found 68.84 5.85 7.56 4.60

EXAMPLE 147

3-(6-{[(3S)-3-[(1,1-Dioxidothiomorpholin-4-y])me-
thy[]-3.4-dihydroisoquinolin-2( H)-yl]carbonyl}-1,
3-benzodioxol-5-y1)-N-(4-hydroxy phenyl)-N-phe-
nyl-5,6,7,8-tetrahydroindolizine-1-carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
the compound of Preparation 1' used in Step A by the com-
pound of Preparation 15".

Elemental Microanalysis:

% C % H % N %S % CI™
Culeulated 64.94 545 7.04 4.03 4.46
Found 65.27 5.13 7.14 390 4.30

EXAMPLE 148

N-(5-Hydroxypyrimidin-2-yl)-3-(6-{[(3S)-3-(mor-
pholin-4-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-yf]
carbonyl}-1,3-benzodioxol-5-yl)-N-phenyi-5,6,7,8-
tetrahydroindolizine- [-carboxamide irifluoroacetate

Step  A: N-[5-(Benzyloxy)pyrimidin-2-yl]-3-

(6-{[(3S)-3-(morpholin-4-yIimethyl)-3,4-dihydroiso-

quinolin-2(1H)-yljcarbonyl}-1,3-benzodioxol-5-y1)-

N-phenyl-5,6,7,8-tetrahydroindolizine-1-carboxam-
ide

The procedure is as in Steps A, B and C of the process of
Example 1, replacing the compound of Preparation 1" used in
Step C by S-(benzyloxy)-N-phenylpyrimidin-2-amine,

Step B: N-(5-Hydroxypyrimidin-2-yl)-3-(6-{[(3S)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2
(1H)-ylJcarbonyl}-1,3-benzodioxol-5-ylI)-N-phenyl-
5,6,7 8-tetrahydroindolizine- 1 -carboxamide
trifluorvacetate

The compound of Step A (150 mg; 0.2 mmol) is dissolved
in 8 mL of methanol, and 30 mg of Pd/C (10% by mass

R
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palladium) are added. The reaction mixture is stirred under a
hydrogen atmosphere (1.2 bar) for 15 hours and is then fil-
tered over a Whatman filter, concentrated in vacuo and puri-
ficd by reverse-phase chromatography (gradient: acetonitrile/
waler in the presence of trifluoroacctic acid). The desired
product is obtained in the form of a trifluoroacetate salt.
High-Resolution Mass (ESI+):

Empirical formula: C,,HoNO,

[M+H[" calcutated: 713.3082

[M+H]}" measured; 713.3080

EXAMPLE 149

N-(4-Hydroxyphenyl)-3-(6-{[(3S)-3-[(3-methoxy-
pyrrolidin-1-ylymethyl]-3,4-dihydroisoquinolin-2
(1H)-yl]carbonyl}-1,3-benzodioxol-5-y1)-N-phenyl-
5,6,7,8-tetrahydroindolizine-1-carboxamide
hydrochloride

The procedure is as in the process of Example [, replacing
the compound of Preparation 1' used in Step A by the com-
pound of Preparation 16'.

Elemental Microanalysis:

% C % H %N % CI-
Calculated 69.42 5.96 7.36 466
Found 70.19 5.48 1.22 453
EXAMPLE 150

3-(5-Chloro-2-{{(3S)-3-(morpholin-4-ylmethyl)-3 4-
dihydroisoquinolin-2(1H)-yl [carbonyl } phenyl)-N-(3-
cyano-4-methoxyphenyl)-N-(4-hydroxyphenyt)-3,6,
7,8-tetrahydroindolizine- I -carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
5-1(4-{[tert-butyl(dimethyl)silylJoxy } phenyl)amino]-2-
methoxybenzonitrile.

High-Resolution Mass (ESIH+):

Empirical formula: C,;H,,CIN O

[M+H[" calculated: 756.2874

[M+H]* measurcd: 756.2917

EXAMPLE 15]

N-(4-Hydroxyphenyl)-3-(S-mecthoxy-2-{[(3S)-3-
(morpholin-4-ylmethyl)-3,4-dihydroisoquinolin-2
(1H)-ylJcarbony! }phenyl)-N-(1-methyl-1H-pyrazol-
4-y1)-5,6,7,8-tetrahydroindolizine- 1 -carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation ! used in Step
A by the compound of Preparation 6, and on the other hand
the compound of Preparation 1" used in Swep C by
N-(4-{[tert-butyl(diméthyl)silyl]oxy } phényl)- 1 -méthyl- 1H-
pyrazol-4-amine.

High-Resolution Mass (ESIH):

Empirical formula; C,,H,NgO5

[M+H]" calculated: 701.3446

IM+H]* measured: 701.3446

80
EXAMPLE 152

3-(5-Chloro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yl}carbonyl }phenyl)-N-(4-
s hydroxyphenyl)-N-[3-(trifluoromethyl)phenyl]-5,6,7,
8-tetrahydroindolizine- [ -carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 3, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(dimethyl)silylJoxy } phenyl)-3-(trifluorom-
cthyl)anilinc.

s High-Resolution Mass (ESI+):

Bmpirical formula: C,H,,CIF;N,0,

[M+HJ" calculated: 769.2690

[M+H}* measured: 769.2718

2 EXAMPLE 153

3-(6-{{(3S)-3-1(3,3-Difluoropyrrolidin-1-yl)methyl |-
3,4-dihydroisoquinolin-2(1H)-yljcarbonyl}-1,3-ben-
zodioxol-5-y1)-N-(4-hydroxyphenyl)-N-phenyl-5,6, i
7,8-tetrahydroindolizine- 1 -carboxamide
hydrochloride i

The procedure is as in the process of Example 1, replacing
30 the compound of Preparation I' used in Step A by the com-
pound of Preparation 17'.

Elemental Microanalysis:

% C % H %N

7.30
723

539
5.60

67.31
68.07

Calculated
Found

40
EXAMPLE 154

N-(4-Hydroxyphenyl)-N-(1-methyl- | H-pyrazol-4-
yD-3-(7-{1(3S)-3-(morpholin-4-ylmcthyl)-3,4-dihy-
droisoguinolin-2(1 H)-ylJcarbonyl}-2,3-dihydro-1,4-

benzodioxin-6-y1)-5,6,7 8-tetrahydroindolizine-1-

carboxamide hydrochloride

45

The procedure is as in the process of Example [, replacing
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 7, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{{tert-butyl(diméthyl)silyl Joxy }phényl)-1-méthyl- 1H-
pyrazol-4-amine.

55

50

EXAMPLE 155

N-(4-Hydroxyphenyl)-3-(7-{[(3S)-3-(morpholin-4-
ylmethyl)-3 4-dihydroisoquinolin-2(1 H)-yljcarbo-
nyl}-2,3-dihydro-1,4-benzodioxin-6-yl)-N-(pyrimi-
din-5-yl)-5,6,7,8-tetrahydroindolizine- I -
carboxamide hydrochloride

=)
w

The procedure is as in the process of Examplc 1, replacing
on the onc hand the compound of Preparation | used in Step
A by the compound of Preparation 7, and on the other hand

R
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the compound of Preparation 1" used in Step C by
N-(4-{ [tert-butyl(dimethyl)silylJoxy } phenyl)pyrimidin-5-
aminc,

EXAMPLE 156 5

N-(4-Hydroxyphenyl)-3-(6-{[(38)-3-{(3-meth-
oxyazetidin--yl)methyl]-3,4-dihydroisoquinolin-2
(1H)-yl]carbonyl}-1 ,3~bun7,odioxol-S-yI)—N—phenyl-
5,6,7,8-tetrahydroindolizinc- | -carboxamide

The procedure is as in the process of Examplic 1, replacing
the compound of Preparation 1' used in Step A by the com-
pound of Preparation 18" 15
Microanalyse Elémentaire:

% C % H % N
Calculated 72.66 5.96 7.88 20
Found 7232 5.51 1.96

High-Resolution Mass (ESI+):
Empirical formula: C,3H,,N,O, 25
[M+H]* calculated: 711.3177
[M+H[" measured: 711.3178

EXAMPLE 157 10

3-(6-{[(3S)-3-[(3-Fiuoroazetidin- 1-yl)methyl]-3 4-

dihydroisoquinolin-2(1H)-yl jcarbonyl }-1,3-benzo-
dioxol-5-y1)-N~(4-hydroxyphenyl)-N-phenyl-5,6,7,8-

tetrahydroindolizine- 1 -carboxamide hydrochloride 35

The procedure is as in the process of Example 1, replacing
the compound of Preparation I’ used in Step A by the com-
pound of Preparation 19'.

EXAMPLE 158

3-(5-Fluoro-2-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-
dihydroisoquinolin-2(1H)-yiJcarbonyl }phenyl)-N-(4- 45
hydroxyphenyl)-N-(1-methyl- | H-pyrazol-4-y1)-5,6,
7.8-tetrahydroindolizine-1-carboxamide
hydrochloride

The procedure is as in the process of Example 1, replacing 50
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 4, and on the other hand
the compound of Preparation 1" used in Step C by N
-(4-{[tert-butyl(diméthyl)silylJoxy } phényl)- 1-méthyl-1H-
pyrazol-4-aminc. 5

w

EXAMPLE 159

3-(5-Fluoro-2-{[(38)-3-(morpholin-4-ylmethyl)-3,4- 60
dihydroisoquinolin-2(1H)-yllcarbonyl } phenyl)-N-(4-
hydroxypheny!)-N-(1-methyl-1H-pyrazol-4-yl)in-
dolizine- I-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing 65
on the one hand the compound of Preparation 1 used in Step
A by the compound of Preparation 32, and on the other hand

82
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(diméthyI)silyl Joxy }phényl)-1-méthyl-1H-
pyrazol-4-amine.

EXAMPLE 160

3-(5-Chloro-2-{| (35)-3-(morpholin-4-ylmethyi)-3 4-
dihydroisoquinolin-2(1H)-ylfcarbonyl } phenyl)-N-(4-
hydroxyphenyl)-N-(1-methyl-1H-pyrazol-4-yl)in-
dolizine-1-carboxamide hydrochloride

The procedure is as in the process of Example 1, replacing
on the one hand the compound of Preparation ! used in Step
A by the compound of Preparation 14, and on the other hand
the compound of Preparation 1" used in Step C by
N-(4-{[tert-butyl(diméthyl)silylJoxy }phényl)- I-méthyi- I H-
pyrazol-4-amine.

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, at a final concen-
tration of 2.50x10°* M, is mixed with a fluorescent peptide
(Fluorescein-REIGAQLRRMADDLNAQY), at a final con-
centration of 1.00x10™® M in a buffer solution (Hepes 10mM,
NaCl 150 mM, Tween200.05%, pH 7.4), in the presence orin
the absence of increasing concentrations of test compounds.
After incubation for 2 hours, the fluorescence polarisation is
measured,

The results are expressed in ICg, (the concentration of
compound that inhibits fluorcscence polarisation by 50%)
and are presented in Table | below,

The results show that the compounds of the invention
inhibit interaction between the Bel-2 protein and the fluores-
cent peptide described hereinbefore,

EXAMPLE B
In Vitro Cytotoxicity

The cylotoxicity studics were carried out on the RS4;11
leukaemia tumour line.

The cells are distributed onto microplates and exposed to
the test compounds for 48 hours.

The cell viability is then quantified by a colorimetric assay,
the Microculture Tetrazolium Assay (Cancer Res., 1987, 47,
939-942).

"The results are expressed in ICs, (the concentration of
compound that inhibits ccll viability by 50%) and are pre-
sented in Table [ below.

The results show that the compounds of the invention arc
cytoloxic.

TABLE 1

1Cyy of Bel-2 inhibition (luorescence polarisation
test) and of eytotoxicity for RS4; 11 cells

ICs (nM) Bel-2 FP ICso (M) MTT RS4; 1 1

Example [ 8 60,1
Lxample 2 20 49.8
Lxample 3 20 44.7
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TABLE 1-continued

ICy, of Bel-2 inhibition {fluorescence polurisation

test) and of cytotoxicity for RS4; 1 [ cells

ICs of Bel-2 inhibition (Huorescence polarisation

test) and of cytotoxicity for RS4; 11 cells

1Cy0 (nM) Bel-2 FP 1Cso (WM) MTT RS4; 11 5 ICso (nM) Bel-2 FP IC5o ("M} MTT RS4; 11
Example 4 19 27.1 Example 85 41 246
Example 5 M| 93 Example 86 22 295
Example 6 15 30 Example 87 27 121
Example 8 15 256 Example 91 8 65.5
Example 9 13 16.1 10 Example 92 5 402
Example 10 i8 il FExample 94 3 8.16
Example 13 12 8.63 Lxarmplc 95 6 13.5
Fxample 14 16 10.7 Lixample 96 1 58.8
Examplc 15 17 204 Example 97 20 454
Lixample 16 18 23.4 Example 98 12 7.5
Example 17 81 120 5 Exanple 99 25 213
Example 18 32 24.9 N Example 100 22 856
Example 19 27 423 Example 10t 5 221
Example 20 35 105 Example 103 6 16.8
Example 21 22 34.6 Lxample 104 7 216
Example 22 27 19.1 Example 105 t0 289
Examplc 23 14 23 Example 107 7 8.29
Lixample 24 17 29.8 20 Brample 108 9 36.4
Example 25 29 143 Example 109 30 483
Example 26 17 40 Example 110 29 129
Example 27 17 354 Lixample 11 (5 815
Example 28 25 76.1 Example 112 9 139
Example 29 35 85.5 Example 113 16 190
Example 30 13 8.59 25 Example | 14 9 43.1
Lixample 31 33 340 Example 115 8 58.1
Example 32 34 713 Example 116 10 436
Example 33 23 122 Example 117 15 194
Example 34 27 65.8 Example 118 15 7
Example 35 15 (1.7 Lxample 119 9 316
Example 36 43 135 30 Example 121 34 445
Example 37 19 iL6 Example 122 16 43.5
Lxamplc 38 21 61.8 Example 123 22 92.1
Lixample 39 16 14.1 Example 124 28 101
Example 40 15 322 Example 125 38 81.8
Example 41 26 4 Example 126 26 1S
Example 42 13 53.6 35 Example 127 26 129
Example 43 110 142 Example 128 10 634
Example 44 14 45 Example [29 9 46.7
Example 45 17 76.8 Example 131 30 88.4
Examplc 46 21 56.8 Example 134 37 305
Lixample 47 58 194 Example 135 6 374
Example 48 130 229 Example 141 nd. 725
Example 49 45 169 40 Example 142 n.d. 66.1 :
Example 50 13 4,01 Example 143 nd. 438
Example 51 32 26 Example [44 nd. 599 ;
Example 52 16 19.8 Fxample 145 nd. 289 i
Example 53 180 138 Example 146 n.d. 153
Example 54 180 106 Exumple 147 nd. 742
Example 55 34 19.4 45
Example 56 20 259
Example 57 12 8.62
Example 58 2 40.1 |
Example 59 13 8.13 EXAMPLEC !
Example 60 19 1.7 |
?_::::s:: 2; g :;g 50 Induction of Caspase Activity In Vivo i
Eixample 63 21 18.8
Lxample 64 3i 233 The ability of the compounds of the invention (o activate
Example 65 14 9.19 e | . 5 3 .
Example 66 16 217 caspase 3 is evaluated in a xenograft model of RS4;11 leu-
Examplc 67 2% 177 55 kaemia cells.
‘E‘;‘“"‘Pr gg fg :;"7 1x107 RS4;11 cells are grafted sub-cutaneously into
Ex:mmr‘:,e 7 21 24.4 immunosuppmgsed mice (SCID strain). .25 to 30 flays after
Example 72 220 270 the gralt, the animals are freated orally with the various com-
Example 74 24 241 pounds. Sixteen hours after treatment, the tumour masses are
tx"‘““”:: i g ;g . 60 recovered and lysed, and the caspase 3 activity is measured in
Bxamole 78 P 01 the (umour lysates.
Example 79 31 61.5 This cnzymatic measurement is carried out by assaying the
g::"‘"t g? ;g _,'.g'g appearance of a fluorigenic cleavage product (DEVDase
Exnﬁh 2 3 219 qctivity, Promega): Itis cxprcssc'd in the form of an activation
Lxample 83 18 412 65 factor corrcsponding to the ratio between the two caspasc
Example 84 18 20.6 activitics:the activity for the treated mice divided by the activ-

ity for the control mice.

A0
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The results obtained are presented in Table 2 and show that
the compounds of the invention are capable of inducing apo-
ptosis in RS4;11 tumour cells in vivo,

TABLE 2

Caspase activation factors (DEVDasc activity in the
tumours of treated mice versus control mice) in vivo,

afiter oral treatment (exact doscs in brackots)

Activation factor
Compound tested (versus control)
Example | 29.3 (100 mg/kg)
Example 2 27.8 (100 mg/kg)
Example 3 5.7 (50 mg/kg)
BExample 4 29.2 (50 mg/kg)
Example 8 9.8 (50 mg/kg)
Example 9 20.6 (50 mg/kg)
Example 10 13.8 (50 mg/kg)
Example 22 11.3 (50 mg/kg)
Example 23 22.7 (50 mg/kg)
Example S8 23.3 (50 mg/kg)
Lxamplc 59 23 (50 mg/kg)
Lixample 66 24.7 (50 mg/kg)
Example 67 18.9 (50 ma/kg)

EXAMPLE D

Quantification of the Cleaved Form of Caspase 3 In
Vivo

The ability of the compounds of the invention to activate
caspasc 3 is cvaluated in a xenograft model of RS4;11 Ieu-
kaemia cells.

X107 RS4; 1 1 cells are grafted subcutaneously into immu-
nosuppressed mice (SCID strain). 25 to 30 days after the
graft, the animals are treated orally with the various com-
pounds. After treatment, the lumour masses are recovered and
lysed, and the cleaved (activated) form of caspase 3 is quan-
tified in the tumour lysates.

The quantification is carried out using the “Meso Scale
Discovery (MSD) BELISA 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 caspasc 3 in the treated mice
divided by the quantity of cleaved caspase 3 in the control
mice.

The results obtained are presented in Table 3 and show that
the compounds of the invention are capable of inducing apo-
ptosis in RS4;11 tumour cells in vivo.

TABLE 3

Caspasc activation fuctors {cleaved caspase 3 MSD (est
in the tumours of treated mice versus control mice) in

Activation factor

Compound tested (versus control)

Bxamplc 78 10.4 (25 mg/kg)

Lxamplc 87 18.3 (50 mg/kg)

Example 122 17.4 (25 mglkg)

Example 135 60 (50 mg/kp)
EXAMPLE E

Anti-Tumour Activity In Vivo

The anti-tumour activity of thc compounds of the invention
is evaluated in a xenograll model of RS4;11 leukaemia cells.

5]
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Ix107 RS4;11 cells are grafted sub-cutaneously into
immunosupprcssed mice (SCID strain). 25 to 30 days after
the graft, when the tumour mass has reached about 150 mm?>,
the mice are treated orally with the various compounds in two
different regimes (daily treatment for five days per week for
two weeks, or two treatments weekly for two weeks). The
tumour mass is measured twice weekly from the start of
treatment.

The compounds of the invention have anti-tumour activi-
ties, by the oral route, in the RS4;11 leukaemia model (acute
lymphoblastic Jeukacmia) with AT/C (qualification param-
eter of the activity of a product, which is defined as the ratio
tumour volume of the treated group/tumour volume of the
untreated control group) ranging from—15 to —56% related to
tumour regression. The results obtained therefore show that
the compounds of the invention are capable of inducing sig-
nificant tumour regression during the treatment period.

EXAMPLEF

Pharmaccutical Composition: Tablets

1000 tablets containing a dose of 5 mg of a S5g
compound selected from Examples 1 (o 160

Wheat starch 208
Muize starch 20g
Lactose 30g
Magnesium stearate 2g
Silica lg
Hydroxypropylcellulose 2p

The invention claimed is:
1. A compound of formula (1):

U}

2 wherein:

X and Y represent a carbon atom or a nitrogen atom,
wherein X and Y may not simultaneously represent two
carbon atoms or two nitrogen atoms;

the Het moicty of the group

Il
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represents an optionally substituted, aromatic or non-
aromnatic ring composcd of 5, 6 or 7 ring members,
which ring may have, in addition to the nitrogen repre-
sented by X or by Y, from one to 3 heteroatoms sclected
independently from oxygen, sulphur and nitrogen, S
wherein the nitrogen atom may be substituted by a
hydrogen atom, a lincar or branched (C,-Cy)alky! group
or a —C(0)—O-Alk group wherein Alk is a linear or
branched (C,-C)alkyl group;

R, and R, independently of one another represent a hydro-
gen atom or a linear or branched (C,-C)alkyl group,
or Ry and R, together with the nitrogen atom carrying
them form a heterocycloalkyl composed of from 4 to 7
ring members, which ring may have, in addition to the
nitragen atom, another heteroatom selected from oxy-
gen, sulphur, SO, and NR wherein R represents a hydro-
gen atom, a linear or branched (C,-C)alky] group, a
(C,-Cgalkylsulphonyl group, a linear or branched (C,-
Cg)polyhaloalkyl group or a —C(O)—O0-Alk group
wherein Alk is a lincar or branched (C,-C,)alkyl group;

20

R, represents a lincar or branched (C;-Cgalkyl group, a 25
(C,-Cylalkenyl group, a (C,-Cgalkynyl group, a
cycloalkyl group, a (C,-C ,)cycloalkyi-(C,-Cq)alkyl
group wherein the alkyl group may be lincac or
branched, an aryl group or a heteroaryl group;

R, represents an aryl, heteroaryl, cycloalkyl or linear or 3p
branched (C,-Cg)alkyl, group;

R represents a hydrogen atom or a halogen atom;

R, R,, R, and R, independently of one another represent
a hydrogen atom, a halogen atom, a linear or branched
(C,-Cpalkyl group, a linear or branched (C,-Cg4)alkoxy
group, a hydroxy group, a lincar or branched (C,-Cy)
polyhaloalkyl group, or a trifluoromethoxy group, o the
substituents of one of the pairs (R ,R,), (R,,R.) or (R,
R,) together with the carbon atoms carrying them form 40
aring composed of from 5 to 7 ring members, which ring
may have from one (o 3 heteroatoms selected from oxy-
gen, sulphur and nitrogen, wherein the nitrogen atom
may be substituted by a hydrogen atom, a linear or
branched (C,-Cylalkyl group or a —C(O)—0-Alk P
group wherein Alk is a linear or branched (C,-C)alkyl
group, wherein one or more carbon atoms of the ring
defined hereinbefore may he deuterated,

it being understood that:

“aryl” means a phenyl, naphthyl, biphcnyl or indenyl 50
group,

“heteroaryl” means any mono- or bi-cyclic group com-
posed of from 5 to 10 ring members, having at least one
aromatic moiety and containing from I to 3 hetero atoms
sclected from oxygen, sulphur and nitrogen,

“cycloalkyl” means any mono- or bi-cyclic non-aromatic
carbocyclic group containing from 4 to 10 ring mem-
bers,

wherein the alkyl, aryl, heteroaryl, cycloalkyl and heterocy- 6

cloalkyl groups so defined may be optionally substituted by

from 1 to 3 groups selected from optionally substituted linear
or branched (C,-Cplalkyl, (C4-Cg)spiro, lincar or branched

(C,-Cyalkoxy, (C,-Cyalkyl-S—, hydroxy, oxo (or N-oxide

where appropriate), nitro, cyano, -—COOR', NR'R", linear or 6

branched (C,-Cy)polyhatoalkyl, trifluoromethoxy, (C,-Cg)

alkylsulphonyl or halogen, wherein R' and R" independently

35

55

=}

w
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of one another represent a hydrogen alom or a linear or
branched (C,-C,)alky! group,
and wherein the Het moiety of the group

g

defined hereinbefore may be optionally substituted by a
group selected from lincar or branched (C,-Cyalkyl,
hydroxy, NR,'R," and halogen, wherein R, and R, " indepen-
dently of one another represent a hydrogen atom or a linear or
branched (C,-Cg)alky! group,
or an enanttomer, a diastereoisomer, or an addition salt
thercof with a pharmaceutically acceptable acid or base.

2. The compound according to claim 1, wherein the group

©\Y Het

represents one of the following groups: 5,6,7,8-tetrahydroin-
dolizine optionally substituted by a hydroxy, indolizine, 1,2,
3,4-letrahydropyrrolo{ 1,2-a]pyrazine, tert-butyl 3,4-dihy-
dro-pyrrolo[ 1,2-a]pyrazine-2(1H)-carboxylate, 3,4-dihydro-
IH-pyrrolo[2,1-c][1,4]oxazine, 2,3-dihydro-1H-pyrrolizine
optionally substituted by a hydroxy, 6,7,8,9-tctrahydro-5H-
pyrrolo[ 1,2-ajazepine or pyrrolo{ 1,2-a]pyrazinc.

3. The compound according to claim 1, wherein R, and R,
each represents an alkyl group optionally substituted by a
methoxy, or R, and R, together with the nitrogen atom car-
rying them form a heterocycloalkyl selected from the follow-
ing groups: morpholine optionally substituted by one or more
lincar or branched (C;-Cg)alkyl(s), oxidomorpholine, thio-
morpholine I,1-dioxide, 1,4-oxazepan, 3-methoxypyrroli-
dine, 3,3-difluoropyrrolidine, 3-methoxyazetidine, 3-fluoro-
azetidine, oxopiperazine or piperazine the last two groups
being substituted by a linear or branched (C,-Cy)alkyl group,
linear or branched (C,-Cg)-polyhaloalkyl group or methyl-
sulphony! group.

4. The compound according to ctaim 1, wherein R, and R ,
each represents a hydrogen atom, and (R,,R_) together with

5 the carbon atoms carrying them form a 1,3-dioxolane group

wherein one of the carbon atoms is optionally deuterated, a
1,4-dioxane group, or a |,4-dioxepane group; or R, R, and
R, cach represents a hydrogen atom and Ry, represents a halo-
gen, a methyl, a methoxy, an ethoxy, a trifluoromethyl or a
trifluoromethoxy.

5. The compound according to claim 1, wherein R, repre-
sents a 4-hydroxyphenyl group, a 3-fluoro-4-hydroxyphenyl
group or a S-hydroxypyrimidine group.

6. The compound according to claim 1, wherein R, repre-
sents a group selected from phenyl, indole, indoline, 1,2,3,4-
tetrahydroguinoline, 3.,4-dihydro-2H- 1 ,4-benzoxazine,
indane, | H-indazole, 1H-pyrrolof2,3-b]pyridine, pyrimidine,
cyclobutylmethyl, cyclopropylmethyl, 1H-pyrazole, pyri-
dinc, and pyridazine, which groups may optionally have one
or more substituents selected from halogen, lincar or
branched (C,-Cg)alkyl, cyano and linear or branched (C,-C,)
alkoxy.

7. The compound according to claim 1, which is sciccted
from:

N-(4-hydroxyphenyl)-3-{6-[((3S)-3-(4-morpholinylm-

ethyl)-3,4-dihydro-2(1 H)-isoguinolinyl)carbonyl]-1,3-
benzodioxol-5-yl}-N-phenyl-5,6,7,8-tetrahydro-1-in-
dolizine carboxamide,

1L
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3—{S—Chloro—2—[((3S)—3-(4~monpholinylmclhyl)«3.4»dihy-
dro-2(1H)-isoguinolinyl}-carbonyl}phenyl}-N-(4-hy-
droxyphenyl)-N-(1-methyl-1H-indol-5-yl)-5,6,7 8-tet-
rahydro-1-indolizine carboxamide,

N-(4-hydroxyphenyl)-N-(1-methyl-1H-indazol-5-y1)-3-
{2,2-dideuterio-6-[((3S)-3-(4-morpholinyImethyl)-3,4-
dihydro-2(1H)-isoquinolinyl)carbonyl]-1,3-benzo-
dioxol-5-y1}-5,6,7,8-tetrahydro- 1-indolizine
carhoxamide,

N-(4-hydroxyphenyl)-N-(1-methyl- IH-indazol-5-yl)-3-
(6-{[(35)-3-(morpholin-4-ylmethyl)-3 4-dihydroiso-
quinolin-2(1H)-yl]carbonyl }-1,3-benzodioxol-5-yl)-5,
6,7 8-tetrahydroindolizine- | -carboxamide,

N-(4-hydroxyphenyl)-3-{7-[((3S))-3-(4-morpholinylm-
ethyl)-3,4-dihydro-2(1H)-isoquinolinyl)carbonyl]-2,3-
dihydro-1,4-benzodioxin-6-yl}-N-phenyl-5,6,7,8-tet-
rahydro-I-indolizine carboxamide,

N-(4-hydroxypheny!)-N-(1-mcthyl-1H-indol-5-yl)-3-{6-
[((38)-3-[(4-methyl-1-piperazinyl)methyl]-3,4-dihy-
dro-2(]1 H)-isoquinolinyl)carbonyl]- {,3-benzodioxol-5-
yl}-1-indolizine carboxamidc,

N-[4-(hydroxy)phenyl}-N-(1-methyl-1H-indol-5-y[)-3-
{6-1((35)-3-(4-morpholinyl methyl)-3,4-dihydro-2
(IH)-isoquinolinyl)carbonyl]-1,3-benzodioxol-5-y13-5,
6,7,8-tetrahydro-1-indolizine carboxamide,

N-(4-hydroxyphenyl)-3-{6-[((38)-3-(4-morpholinylm-
ethyl)-3,4-dihydro-2(1H)-isoquinolinyl)carbonyl]-1,3-
benzodioxol-5-yl §-N-phenyl-1-indolizine  carboxam-
ide.

3-{5-chloro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-dihy-
dro-2(1H)-isoquinolinyl)carbonyl|phenyl }-N-(4-hy-
droxyphenyl)-N-(1-methyl-1H-indol-5-yl)- 1-indoliz-
inc carboxamide,

6-{5-chloro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-dihy-
dro-2(1H)-isoquinolinyl)-carbonyl]phenyl }-N-(3-
fluoro-4-methylphenyl)-N-(4-hydroxyphenyl)-3,4-di-
hydro-1H-pyrrolo[2,1-c]| | ,4]Joxazine-8-carboxamide,

3-(5-chloro-2-{{(3S)-3-(norpholin-4-ylmethyl)-3,4-dihy-
droisoquinolin-2(1H)-yl]carbonyl }phenyl)-N-(4-hy-
droxyphenyl)-N-(1-methyl-1 H-pyrazol-4-y1)-5,6,7,8-
tetrahydroindolizine- 1-carboxamide,

N-(3-fluoro-4-methylphenyl)-N-(4-hydroxyphenyl)-3-
{6-[{(3S)-3-(4-morpholinylmethyl)-3,4-dihydro-2
(1H)-isoquinolinylcarbonyl |-1,3-benzodioxol-3-y1}-5,
6,7,8-tetrahydro- I-indolizine carboxamide,

N-[4-(hydroxy)pheny!]-N-(1-methyl-2,3-dihydro-1H-in-
dol-5-yI)-3-{6-[((3S)-3-(4-morpholinylmethyl)-3,4-di-
hydro-2(1H)-isoquinolinyl)carbonyl]-1,3-benzodioxol-
5-y1}-5,6,7,8-tetrahydro- 1 -indolizine carboxamide,

3-{5-chloro-2-{((35)-3-(4-morpholinylmethyl)-3,4-dihy-
dro-2(1H)-isoquinolinylcarbonyl]phenyl}-N-(4-hy-
droxyphenyl)-N-(1-methyl-2,3-dihydro-1H-indol-5-
yl)-5,6,7,8-(ctrahydro-1-indolizine carboxamide,

N-(4-hydroxyphenyl)-N-(1-methyl-1H-indol-5-y1)-3-{6-
[((3S)-3-(4-morpholinylmethyl)-3,4-dihydro-2(TH)-
isoquinolinyl)carbonyl]}-1,3-benzodioxol-5-yI}-1-in-
dolizine carboxamide,

3-{5-chloro-2-[((3S)-3-(4-marpholinyimethyl)-3,4-dihy-
dro-2(1H)-isoquinolinyl)-carbonyl]pheny]}-N-(4-hy-
droxyphenyl)-N-(1-methy!-2,3-dihydro- 1 H-indol-5-
y1}-I-indolizine carboxamide,

6-{5-chloro-2-[((3S)-3-(4-morpholinylmethyl)-3,4-dihy-
dro-2(1H)-isequinolinyl)-carbonyl}phenyl }-N-(4-hy-
droxyphenyl)-N-phenyl-3,4-dihydro-1 H-pyrrolo[2, 1-
¢} 1 4joxazine-8-carboxamide, and

N-(3-fluorophenyl)-N-(4-hydroxyphenyl)-3-(6-{[(39)-3-
(morpholin-4-ylmcthyl)-3,4-dihydroisoquinolin-2
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(IH)-yl]carbonyl}-1,3-benzodioxol-5-y1)-5,6,7,8-tet-
rahydroindolizine- [-carboxamide,

or an cpantiomer, a diastereoisomer, or an addition salt
thereof with a pharmaceutically acceptable acid or base.

8. The compound according to claim 1, selected [tom:

N-(4-hydroxyphenyl)-3-{6-[((3S)-3-(4-morpholinylm-
ethyl)-3,4-dihydro-2(1H)-isoquinolinyl)carbonyl]-1,3-
benzodioxol-5-yl}-N-phenyl-5,6,7,8-tetrahydro- 1 -in-
dolizine carboxamide,

3-{5-chloro-2-[((3S)-3-(4-morpholinylmcthyl)-3,4-dihy-
dro-2(1H)-isoquinolinyl)-carbonyl]phenyl }-N-(4-hy-
droxyphenyl)-N-(1-methyl-[H-indol-5-y1)-5.6,7,8-tet-
rahydro-1-indolizine carboxamide,

N-(4-hydroxyphenyl)-N-(1-methyl-1H-indazol-5-y1)-3-
{2,2-dideuterio-6-[((35)-3-(4-morpholiny[methyl)-3 4-
dihydro-2(1H)-isoquinolinyl)carbonyl - 1,3-benzo-
dioxol-5-yl}-5,6,7,8-tctrahydro-1-indolizine
carboxamide,

N-(4-hydroxyphenyl)-N-(1-methyl- |H-indazol-5-yl)-3-
(6-{[(3S)-3-(morpholin-4-ylmethyl)-3,4-dihydroiso-
quinolin-2(1H)-yl]carbonyl }-1,3-benzodioxol-5-y)-5,
6,7,8-tetrahydroindolizine-1-carhoxamide,

N-(4-hydroxyphenyl)-3-{7-[((3S)-3-(4-morpholinylm-
ethyl)-3,4-dihydro-2(1 H)-isoquinolinyl)carbonyl]-2,3-
dihydro-1,4-benzodioxin-6-yl}-N-phenyl-5,6,7 8-tet-
rahydro- 1-indolizine carboxamide,

N-(4-hydroxyphenyl)-N-(1-methyl-1H-indol-5-yl)-3-{ 6-
[((3S)-3-|(4-methyl-1-piperazinyl)methyl]-3,4-dihy-
dro-2(1H)-isoquinolinyl)carbonyl]-1,3-benzodioxol-5-
yl}-1-indolizine carboxamide,

N-{4-(hydroxy)phcnyl]-N-(I-methyl- 1 H-indol-5-yl)-3-
{6-1((3S)-3-(4-morpholinylmethyl)-3,4-dihydro-2
(1H)-isoquinolinyl)carbonyl]-1,3-benzodioxol-5-y1}-5,
6,7.8-tetrahydro-1-indolizine carboxamide,

N-(4-hydroxyphenyl)-3-{6-[({3S)-3-(4-morpholinyim-
cthyl)-3,4-dihydro-2(1H)-isoguinolinyl)carbonyl]-1,3-
benzodioxol-5-yl}-N-phenyl-1-indolizine  carboxam-
ide,

3-{5-chloro-2-[((3S)-3-(4-morpholinylinethyl)-3,4-dihy-
dro-2(1H)-isoquinolinyl)carbonyl jphenyl }-N-(4-hy-
droxyphenyl)-N-(1-methyl- 1 H-indol-5-y1)- 1-indoliz-
inc carboxamide,

6-{5-chloro-2-{((3S)-3-(4-morpholinylmethyl)-3,4-dihy-
dro-2(1H)-isoquinolinyl)-carbonyl |phenyl}-N-(3-
fluoro-4-methyiphenyl)-N-(4-hydroxyphenyl)-3 4-di-
hydro-1H-pyrrolo[2, [-c][1,4]oxazine-8-carboxamide,
and
3-(5-chlora-2-{)(3S)-3-(morpholin-4-ylmethyl)-3,4-dihy-
droisoquinolin-2(1H)-yl]carbonyl}pheny!)-N-(4-hy-
droxyphenyl)-N-(1-methyi-1H-pyrazol-4-yl)-5,6,7,8-
tetrahydroindolizine- I -carboxamide,
or an enantiomer, a diastereoisomer, and an addition salts
thereof with a pharmaccutically acceptable acid or base.

9. A pharmaceutical composition comprising the com-
pound according to claim 1 in combination with one or more
pharmaceutically acceptable excipients.

10. A composition comprising a compound according to
claim 1 in combination with an anti-cancer agent sclected
[rom genotoxic agents, mitotic poisons, anti-metaholites,
proteasome inhibilors, kinase inhibitors and antibodics.

11. The composition according to claim 10, further com-
prising one or more pharmaceutically acceptable excipients.

12. A combination comprising the compound according to
claim 1 and an anti-cancer agent sclected from genotoxic
agents, mitotic poisons, anti-metabolites, proteasome inhibi-
tors, kinase inhibitors and antibodies.
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