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Claims

1. Racemate resolution of (I1)

[Chemical Formula 3]

CN
~o
0 0
H,N | |\N
N ¥z
H CHs
(R,S-Il)
into (la) and/or (I)
[Chemical Formula 4]
CN CN
Do o
o I o7 0 0
H,N | |\N
N =
H CHs
(1a) )

using chiral substituted tartaric acid ester of the general formulae (I11a) or (I11b)

OJ\O OH OJ\O OH
© O OMO
OH O\FO OH 6\f0
(Ia) Ar Ar (Illb)

where Ar represents
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[Chemical Formula 2]

+
SN - cl o
o~ Br S
or N

where * represents the point of attachment.

2. Process according to claim 1, characterized in that racemate resolution of the compound
according to formula (1)

[Chemical Formula 5]

CN

(R,S-IN

into (4S)-4-(4-cyano-2-methoxyphenyl)-5-ethoxy-2,8-dimethyl-1,4-dihydro-1,6-

naphthyridine-3-carboxamide of the formula (1)
[Chemical Formula 6]

CN
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is carried out using a chiral substituted tartaric acid ester of the formula (111a)

[Chemical Formula 7]

Ar
OJ\O OH

OMO
OH O .0

T

(Il1a) Ar

Process according to Claim 1 or 2, characterized in that the racemate resolution is carried out

in an ethanol/water mixture.

Process according to any of Claims 1 to 3, characterized in that the racemate resolution is

carried out at a temperature in the range from 60 to 80°C.
Process according to any of Claims 1 to 4, characterized in that Ar represents phenyl.
Process according to any of Claims 1 to 5, characterized in that dibenzoyltartaric acid (I11)

[Chemical Formula 8]

0"\o OH
o o

OH 0__o
(D)

is employed for the racemate resolution.
Process according to any of Claims 1 to 6, characterized in that the racemate

[Chemical Formula 9]
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CN
~o
0 o
H,N | | N
N =
CHs
(R,S-I

is reacted with chiral substituted tartaric acid ester of the general formulae (I11a) or (I11b)

[Chemical Formula 10]

Ar Ar
o
o OH oJ\Q OH
OMO OMO
OH o\fo OH 6\fo
(Ia) Ar Ar (b

to give at least one of the diastereomeric salts (IVa), (1Vb), (I\Vc) and/or (1\Vd)

0
Ar Ar
~0
od. Jé

[Chemical Formula 11]

0 OH ? o/\ OJ\O OH
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Ar Ar
(IVa) (IVb)
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N
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o | o~ OJ\O OH 0 % o~ OJ\O OH
HZN | | SN X OMO H2N | : | >N X (o] 0
N~ OH O__ 0 N~ OH O__ 0

H T H T

Ar Ar

(IVe) or (IvVd)

where Ar represents

[Chemical Formula 12]

Y9

o~

where * represents the point of attachment.

Process according to any one of Claims 1 to 7, characterized in that the diastereomeric salt

(Iva), (IVvb), (IvVc) and/or (1\Vd)

[Chemical Formula 13]

Ar
OJ\O OH
x © 0
OH OTO
Ar

(IVa) ,
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o I o™~ o)

(IVb) ,

OH OTO
Ar
(lVC) or
N
I
Ar
S % o~ OJ\o OH
x © 0
OH OTO
Ar
(IvVd)

where Ar represents

[Chemical Formula 14]

* * * .
+
0% o cl

where * represents the point of attachment, precipitates.

or

%*



9.

- 68 -

Process according to any of Claims 1 to 8, characterized in that the precipitated
diastereomeric salt (1Va), (IVb), (IvVc) and/or (1\VVd)

[Chemical Formula 15]

N
I
Ar Ar
oJ\O OH Y o~ oJ\O OH
x © (o)
OH o\ro
Ar
(IVa) , (IVb) ,
N
N
Ar i Ar
oY
OJ\Q OH o i o~ OJ\o OH
X OMO H,N I. N x © o
OH O__0 N~ OH O__0
T H T
Ar Ar
(IVe) or (IVd)

Ar represents

[Chemical Formula 16]

+
N - Cl
o~ To ~ .
or SN
where * represents the point of attachment,

is isolated.

10. Process according to any of Claims 1 to 9, characterized in that formation of diastereomeric

salts takes place in solvent mixtures comprising water and water-miscible organic solvents.



11.

12.

13.

14.
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Process according to any of Claims 3 to 10, characterized in that the diastereomeric salt is
treated with a base and the solvent is removed.

Process according to any of Claims 1 to 11, characterized in that the base used is potassium
hydroxide, potassium phosphate or sodium phosphate.

Process according to any of Claims 1 to 12, characterized in that the water-miscible organic
solvent is selected from ethanol, isopropanol, 1,2-ethandiol, methoxyethanol, methanol,

acetone, spirit and mixtures thereof.
Process according to any of Claims 1 to 13, wherein the racemate

[Chemical Formula 17]

CN
~o0
o) o
H,N | | N
NP
Ho ch,
(R.S-I)

is reacted with dibenzoyltartaric acid of the formula (111)

[Chemical Formula 18]

0=\y OH
o o

OH 0 _oO
(i

in a spirits/water mixture to give the diastereomeric salt (V1)

[Chemical Formula 19]
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0=\, OH
x O )
OH 0__O

(V1)
and subsequently the compound according to formula ()

[Chemical Formula 20]

CN
~o
0 0"
H,N Y N
; _
CH,

is released using sodium phosphate, likewise in a spirits/water mixture.

15. Use of the racemate resolution according to any one of claims 2 to 14 in a process for the

preparation of  (4S)-4-(4-cyano-2-methoxyphenyl)-5-ethoxy-2,8-dimethyl-1,4-dihydro-1,6-

naphthyridine-3-carboxamide of the formula (1)

[Chemical Formula 24]

CN
~o
0 0"
H,N Y N
N =
CHs
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by racemate resolution of the formula (I1)

[Chemical Formula 23]

CN
o
0 o
H,N | | N
: _
CH,
(R,S-I

using a chiral substituted tartaric acid ester of the formula (l11a)

[Chemical Formula 21]

Ar
OJ\O OH
0o 0
OH OTO
(11a) Ar
Ar represents
[Chemical Formula 22]
O';N:O' cl SNy

where * represents the point of attachment.

Br

or
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16. Diastereomeric salt of the formula

[Chemical Formula 25]

(IVa)

[Chemical Formula 26]

(IVb)

[Chemical Formula 27]

(lVC) or

[Chemical Formula 28]
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N
Il

Ar
0 ¢ o~ OJ\O OH
x © 0
OH OTO
Ar

avd)

where
Ar represents

[Chemical Formula 29]

* * *
* *
|
Nll-
04 \0— o] >
or NN

where * represents the point of attachment.

17. Diastereomeric salt according to Claim 16, characterized in that Ar is phenyl.

18. Diastereomeric salt according to Claim 16 or 17, characterized in that Ar represents phenyl.

19. A process for preparing the compound according to formula (I) having a dibenzoyltartaric
acid content of < 0.15%, which comprises a step of reacting a racemate (1)

[Chemical Formula 30]

CN
o
0 o
H,N | | N
NN
Ho Chy
(R,S-I) (1)

with dibenzoyltartaric acid of the formula (111)
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[Chemical Formula 31]

0"\o OH
o o

OH O0__0o
(D)

in a spirits/water mixture to give the diastereomeric salt (V1)

[Chemical Formula 32]

0=\, OH
x O o)
OH O__oO
(V1)
a step of releasing finerenone (1)
[Chemical Formula 33]
CN
~o
o) o
H,N | | NN
H Z
CHs
(N

using sodium phosphate, likewise in a spirits/water mixture,
a step of again reacting with sodium phosphate in a spirits/water mixture and

a step of crystallizing pure finerenone having a dibenzoyltartaric acid content of < 0.15%.
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20. The process according to Claim 19, characterized in that the dibenzoyltartaric acid content of
<0.1%.



