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Claims

1. Process for preparing compound (I)

0,
characterized in that the compound of the formula (XIV) or the formula (XIVa)

Br Cl

HO HO
COOH COOH

(XIV) (XIVa)

are reacted by addition of dimethyl sulphate to give the compound of the formula (X V) or (XVa)

Br Cl
~o” i ~0° i

COOMe COCMe

(XV) (XVa)

and the non-isolated methyl esters of the formula (XV) or (XVa) are reduced with 1.21 eq of
REDAL (sodium bis(2-methoxyethoxy)aluminium dihydride and 1.28 eq of N-methylpiperazine to
give the aldehyde of the formula (X'VI) or (XVIa)



73

Br Cl

(XVD) (XVIa),

and the aldehyde (XVI) or (XVIa) is reacted further without isolation to give the nitrile of the
formula (V1)

CN

VD.

Process for preparing compound of the formula (I)

(D,

characterized in that the compound of the formula (VI)
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CN

(VI)

dissolved in isopropancl (3-7 fold), 5-10 mol% of piperidine and 5- 10 mol% of glacial acetic
acid at 30°C is reacted with the compound of the formula (VII)

to give the compounds (VIIlat+b).

(l) 4’” ! //N
| * |
N///\/o O
O O
o O

(VIII atb).

Process for preparing compound of the formula (I)



X),

is reacted while stirring with 2.5 -5 eq of triethyl orthoacetate in dimethylacetamide at 100 to
120°C for 1.5 to 3 hours to give the compound of the formula (XI)

we

o

0 o
r\o’“:\f | NH
[li =
N N

(XI).
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Process for preparing compound of the formula (I)

characterized in that the compound of the formula (XT)

N
il
.

o)

0 o
r\o Y NH
1l NN
N H

(X1)

is saponified in a THF/water mixture (2:1, 9-fold) with aqueous sodium hydroxide solution to

give the compound of the formula (XII)

N
Ii
~o
0 o
HO Y NH
N o
H

CXII).
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Process for preparing compound of the formula (1)

M,

(X1D)

is reacted in a one-pot reaction in THF firstly with carbodiimidazole and catalytic amounts of 4-
(dimethylamino)pyridine, in a second step is heated under reflux together with
hexamethyldisilazane for 16 to 24 hours and in a third step is hydrolysed in water with THF or

water to give the compound of the formula (XIIT)
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N

|1
~o
0 o~

H,N | | ~N
NN
H

(X1ID).

Process for preparing the compound of the formula (1)

D,

according to Claims 1 and 2, characterized in that the compound of the formula (XIV) or the
formula (XIVa)

Br Cl

HO HO
COOH COOH

(XIV) (XIVa)

are reacted by addition of dimethyl sulphate to give the compound of the formula (XV) or (XVa)
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Br Cli
~o° : ~o° :

COOMe COOMe

(XV) (XVa)

and the non-isolated methyl esters of the formula (XV) or (XVa) are reduced with 1.21 eq of
REDAL (sodium bis(2-methoxyethoxy)aluminium dihydride and 1.28 eq of N-methylpiperazine to
give the aldehyde of the formula (XVI) or (XVIa)

Br Cl
~07 ; ~o” ;
O H 9] H

(XVID) (XVIa),

and the aldehyde (XVI) or (XVIa) is reacted further without isolation to give the nitrile of the
formula (V1)

CN

~~

O
(O

(VD
and the compound of the formula (VI)

CN
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(VD)

dissolved in isopropanol (3-7 fold), 5-10 mol% of piperidine and 5-10 mol% of glacial acetic acid
at 30°C is reacted with the compound of the formula (VII)

to give the compounds (VIIlath).

| =N
0 Z (|) N
| * |
Q
0 0 o o

(VI a+b)

7. Process for preparing the compound of the formula (I)

(D,

according to Claims 2 and 3, characterized in that the compound of the formula (VI)
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CN

(V)

dissolved in isopropanol (3-7 fold), 5-10 mol% of piperidine and 5-10 mol% of glacial acetic acid
at 30°C is reacted with the compound of the formula (VII)

to give the compounds (V1IIa+b).

I =N
0 Z (|) N
| * |
0
N///\/ O N
o o 0 O

(VIII a+b)

and that the compound of the formula (X)
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is reacted while stirring with 2.5 -5 eq of triethyl orthoacetate in dimethylacetamide at 100 to
120°C for 1.5 to 3 hours to give the compound of the formula (XI)

N
I
~o
0 o
r\o Y NH
Il =
N N
(XD).

8. Process for preparing the compound of the formula (1)
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(XD

is reacted while stirring with 2.5 -5 eq of triethyl orthoacetate in dimethylacetamide at 100 to

120°C for 1.5 to 3 hours to give the compound of the formula (XI)

N
I
~o
o) o
r\o (Y M
If) &
N b
XD
and that the compound of the formula (XI)
N
I
~o
0 o
r\o Y wm
1f Z
N ¥
(XD)

is saponified in a THF/water mixture (2:1, 9-fold) with aqueous sodium hydroxide solution to

give the compound of the formula (XII)
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N
I
~o
0 0N
HO Y NH
N s
H
(X10).

Process for preparing the compound of the formula (I)

M,

'y
L{\oﬁ\/ﬁj;ju
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is saponified in a THF/water mixture (2:1, 9-fold) with aqueous sodium hydroxide solution to

give the compound of the formula (XII)

| A
\0 =
0 o

HO |¢H
N -
H

(XID)

and that the compound of the formula (XII)

N
I
.
o
o 0
HO™ Y M
N -
H
(X10)

is reacted in a one-pot reaction in THF firstly with carbodiimidazole and catalytic amounts of 4-
(dimethylamino)pyridine, in a second step is heated under reflux together with
hexamethyldisilazane for 16 to 24 hours and in a third step is hydrolysed in water with THF or

water to give the compound of the formula (XIII)
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(XIIL).

10. Process for preparing the compound of the formula (1)

D,

according to Claims 1, 2 and 3, characterized in that the compound of the formula (XIV) or the
formula (XIVa)

Br Cl

HO HO
COCH COOH

(XIV) (XIVa)

are reacted by addition of dimethy! sulphate to give the compound of the formula (XV) or (XVa)
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Br Cl
‘o‘:; \o‘:t

COOMe COOMe

XV) (XVa)

and the non-isolated methyl esters of the formula (XV) or (XVa) are reduced with 1.21 eq of
REDAL (sodium bis(2-methoxyethoxy)aluminium dihydride and 1.28 eq of N-methylpiperazine to
give the aldehyde of the formula (XVI) or (XVIa)

Br Cl
\o‘EE \o‘gz
0% H 0% ™H

(XVI) (XVIa),

and the aldehyde (XVI) or (XVIa) is reacted further without isolation to give the nitrile of the
formula (VI})

CN

(VD
and

the compound of the formula (VI)
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CN

(VD)

dissolved in isopropanol (3-7 fold), 5-10 mol% of piperidine and 5- 10 mol% of glacial acetic
acid at 30°C is reacted with the compound of the formula (VII)

to give the compounds (VIlla+b)

I =N
0 Z ‘|) N
| * |
o
N///\/ 0\/\@"
o o o4

(VIIl a+b)

and that the compound of the formula (X)
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is reacted while stirring with 2.5 -5 eq of triethyl orthoacetate in dimethylacetamide at 100 to

120°C for 1.5 to 3 hours to give the compound of the formula (XI)

N
I}
~o
0 0™
r\o (Y
1f =
N H
(XD).
11. Process for preparing the compound of the formula (I)

D,

according to Claims 2, 3 and 4, characterized in that the compound of the formula (V)

CN

(VD



20

dissolved in isopropanocl (3-7 fold), 5-10 mol% of piperidine and 5-10 mol% of glacial acetic acid

at 30°C is reacted with the compound of the formula (VII})

to give the compounds (VIIIa+tb)

| =N
o Z (|J N
| * I
(8]
N///\/ ONN
© © o 0

(VIIl at+b)

and that the compound of the formula (X)

(X),

is reacted while stirring with 2.5 -5 eq of triethyl orthoacetate in dimethylacetamide at 100 to

120°C for 1.5 to 3 hours to give the compound of the formula (XI)
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N
Il
~o
o) o
r\o Y NH
il %
N N
(XD

and that the compound of the formula (XI)

(XD)

is saponified in a THF/water mixture (2:1, 9-fold) with aqueous sodium hydroxide solution to

give the compound of the formula (XII)

N
Il
~o
0 0N
HO Y NH
N -
H

(X10).
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i2. Process for preparing the compound of the formula (I)

(X),

is reacted while stirring with 2.5 -5 eq of triethyl orthoacetate in dimethylacetamide at 100 to
120°C for 1.5 to 3 hours to give the compound of the formula (XI)
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(XD

and that the compound of the formula (XI)

N
I
~o
o) o
r\o Y NH
i
N N
(X1)

is saponified in a THF/water mixture (2:1, 9-fold) with aqueous sodium hydroxide solution to

give the compound of the formula (XII)

=

| S
\0 -
0 o

N =
H

(X1D)

and that the compound of the formula (XII)
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N
Il
~o
0 o
HO Y NH
N =
H
(XID)

is reacted in a one-pot reaction in THF firstly with carbodiimidazole and catalytic amounts of 4-
(dimethylamino)pyridine, in a second step is heated under reflux together with
hexamethyldisilazane for 16 to 24 hours and in a third step is hydrolysed in water with THF or

water to give the compound of the formula (XIII)

N

il

IS

NN
0 0
H,N | I\N
N7 NP

H

(XIID).

Process for preparing the compound of the formula (I)



according to Claims 1, 2, 3 and 4, characterized in that the compound of the formula {XIV) or the
formula (XIVa)

Br Cl

HO HO
COCH COCH

(X1V) (XIVa)

are reacted by addition of dimethyl sulphate to give the compound of the formula (XV) or (XVa)

Br Cl
~o° : ~o° i

COOMe COOMe

(XV) (XVa)

and the non-isolated methyl esters of the formula (XV) or (XVa) are reduced with 1.21 eq of
REDAL (sodium bis(2-methoxyethoxy)aluminium dihydride and 1.28 eq of N-methylpiperazine to
give the aldehyde of the formula (XVI) or (XVIa)
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Br Cl

~ ~

o 0]
0™ H 0" 'H

(XVI) (XVla),

and the aldehyde (XVI) or (XVIa) is reacted further without isolation to give the nitrile of the
formula (VI)

CN

~o

0" 'H

(VD)
and the compound of the formula (VI)

CN

VD)

dissolved in isopropanol (3-7 fold), 5-10 mol% of piperidine and 5-10 mol% of glacial acetic acid
at 30°C is reacted with the compound of the formula (VII)

to give the compounds (VIlla+b)
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<|3 = c|) N
H A
i ///\/ OGN
o o© Il
(VIII a+b)

and that the compound of the formula (X)

X),

is reacted while stirring with 2.5 -5 eq of triethyl orthoacetate in dimethylacetamide at 100 to
120°C for 1.5 to 3 hours to give the compound of the formula (XI)

(XD)

and that the compound of the formula (XI)



98

N
I
~o
0 o™
r‘o Y NH
Il Z
N N
(XI)

is saponified in a THF/water mixture (2:1, 9-fold) with aqueous sodium hydroxide solution to

give the compound of the formula (XII)

| S
\0 P
0 o

N =
H

(XII).

14. Process for preparing the compound of the formula (I)

CN

D,
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according to Claims 2, 3, 4 and 5, characterized in that the compound of the formula (VI)

CN

(VD)

dissolved in isopropanol (3-7 fold), 5-10 mol% of piperidine and 5- 10 mol% of glacial acetic
acid at 30°C is reacted with the compound of the formula (VII)

to give the compounds (VIIla+h)

| | =N
o = (I) . N
| M
o
Né/\/ O N
o o o o

{VIII a+b)
and

that the compound of the formula (X)



(X),

is reacted while stirring with 2.5 - § eq of triethyl orthoacetate in dimethylacetamide at 100 to
120°C for 1.5 to 3 hours to give the compound of the formula (XI)

N
1T
.
0
o) o
r\o (Y e
L =
N ¥
(XI)
and that the compound of the formula (XI)
N
Il
~o
0 o™
r\o Y
[Il =
N ¥
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is saponified in a THF/water mixture (2:1, 9-fold) with aqueous sodium hydroxide solution to

give the compound of the formula (X1I)

N
Il
I NS

\0 -

0 o

HO | jl\/PNH
N o
H
(XID)

and that the compound of the formula (XII)

N
I
~o0
0 o
HO Y NH
N L
H
(X10)

is reacted in a one-pot reaction in THF firstly with carbodiimidazole and catalytic amounts of 4~
(dimethylamino)pyridine, in a second step is heated under reflux together with
hexamethyldisilazane for 16 to 24 hours and in a third step is hydrolysed in water with THF or

water to give the compound of the formula (XII)
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H,N | | ~N

(X110

15. Process for preparing the compound of the formula (I)

@,

according to Claims 1, 2, 3, 4 and 5, characterized in that the compound of the formula (XIV) or
the formula (X1Va)

Br Cl

HO HO
COCH COOH

(XIV) (XIVa)

are reacted by addition of dimethyl sulphate to give the compound of the formula (XV) or (XVa)



103

Br cl
~o” i ~0° i

COOMe COOMe

XV) (XVa)

and the non-isolated methyl esters of the formula (XV) or (XVa) are reduced with 1.21 eq of
REDAL (sodium bis(2-methoxyethoxy)aluminium dihydride and 1.28 eq of N-methylpiperazine to
give the aldehyde of the formula (XVT) or (XVIa)

Br cl
~o” ; ~0° ;
0% ™H 0% H

(XVD) (XVla),

and the aldehyde (XVI) or (XVIa) is reacted further without isolation to give the nitrile of the
formula (VI)

CN

s

0
0" 'H

(VD)
and the compound of the formula (VI)

CN
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(VD)

dissolved in isopropanol (3-7 fold), 5-10 mol% of piperidine and 5-10 mol% of glacial acetic acid
at 30°C is reacted with the compound of the formula (VII)

to give the compounds (VIIIa+b)

| N
o] 4 (I) //N
| * |
O
N///\/ OMN
0 o] o o

(VIII a+b)

and that the compound of the formula (X)

X,

is reacted while stirring with 2.5 -5 eq of triethyl orthoacetate in dimethylacetamide at 100 to
120°C for 1.5 to 3 hours to give the compound of the formula (XI)
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N
I
~o
0 o™
r\o (Y O\
1] =
N N
(XD
and that the compound of the formula (XI)
N
1l
~o
0 o
r\o Y M
1} =
N N
(XT)

is saponified in a THF/water mixture (2:1, 9-fold) with aqueous sodium hydroxide solution to

give the compound of the formula (XII)

N
Il
~o
o o
HO Y NH
N o
H

(X1
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and that the compound of the formula (XII)

(XII)

is reacted in a one-pot reaction in THF firstly with carbodiimidazole and catalytic amounts of 4-
(dimethylamino)pyridine, in a second step is heated under reflux together with
hexamethyldisilazane for 16 to 24 hours and in a third step is hydrolysed in water with THF or

water to give the compound of the formula (XIII)

N
|l
~o0
0 07N
H,N Y XN
N
H
(XIID).

Compound of the formula (I) in crystalline form of polymorph I
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D,

characterized in that the x-ray diffractogram of the compound exhibits peak maxima of the 2 theta
angle at 8.5, 14.1, 17.2, 19.0, 20.5, 25.6, 26.5.

17. Compound of the formula (I) in crystalline form of polymorph I

D,

characterized in that the IR spectrum of the compound exhibits band maxima at 3475, 2230,
1681, 1658, 1606, 1572, 1485, 1255, 1136, 1031 cm™.

18. Compound of the formuia (I) in crystalline form of polymorph I



19.

20.

21.

22.

23.
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(D,

characterized in that the Raman spectrum of the compound exhibits band maxima at 3074, 2920,
2231, 1601, 1577, 1443, 1327, 1267, 827, 155 cm”™,

Process for preparing the compound of the formula (I) in crystalline form of polymorph I,
characterized in that the compound of the formula (I), present in one or more polymorphs or as a
solvate in an inert solvent, is stirred at a temperature of 20°C - 120°C and the compound of the

formula (I} is isolated in crystalline polymorph L

Compound according to any of Claims 16 to 18 for use in treatment of disorders.

Medicament comprising a compound according to any of Claims 16 to 18 and no greater

proportions of any other form of the compound of the formula (I).

Medicament comprising a compound according to any of Claims 16 to 18 in more than 90 per

cent by weight based on the total amount of the compound of the formula (I) present.

Use of the compound according to any of Claims 16 to 18 in the manufacture of a medicament for

treatment of cardiovascular disorders.



