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Claims

1. A process for the preparation of a compound of formula (I) or the HCI salt thereof:
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with a strong acid, in particular HCL.
2. The process according claim 1, wherein the HCI is made in sifu with 1-propanol and
acetyl chloride.

3. A process for the preparation of a compound of formula (II)
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which comprises reacting a compound of formula (IIT)
~ /N X
AR
o
Oj< (III)

wherein X is an alkyl or aryl sulfonate (such as pTolSOs-, CH3SOs-, phenyl-SOs-),

o)

fluorinated alkyl or aryl sulfonates (such as CF3SOs-, nonaflate), or a halide (such as
Cl, Br, or I),
with a compound of formula (IIT"), (II.”) or (IIly”), in particular with a compound of

formula (IIT")
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(1) (I, (I,

in the presence of a palladium catalyst or nickel catalyst, in particular in presence of a

palladium catalyst.

4. A process for the preparation of a compound of formula (II)
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which comprises

a)  reacting a compound of formula (III”)

(1)

5  with bis(pinacolato)diboron to obtain a compound of formula (IIT’):
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b)  reacting a compound of formula (III)

O\K (1)
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wherein X is an alkyl or aryl sulfonate (such as pTolSOz-, CH3SOs-, phenyl-SOzs-),
fluorinated alkyl or aryl sulfonates (such as CF3SOs-, nonaflate), or a halide (such as
Cl, Br, or I) with a compound of formula (III') , (IIL,") or (IIly”), in particular with a

compound of formula (IIT"),
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in the presence of a palladium catalyst or nickel catalyst, in particular in presence of a

palladium catalyst, to obtain a compound of formula (II).

5. The process according to claim 2 or 5, carried out in presence of a base, particularly
wherein the base is NaxCOs, K2COs, Cs2C0O3, KOAc or KOtBu, more particularly
10 wherein the base is K2COs.

6.  The process according to any one of claims 4 to 6, wherein steps a) and b) are

telescoped.

7. A process for the preparation of a compound of formula (III)

O\’< iy

15 wherein X is an alkyl or aryl sulfonate (such as pTolSOs-, CH3SOs-, phenyl-SO3-),

o)

fluorinated alkyl or aryl sulfonates (such as CF3SOs-, nonaflate), or a halide (such as

Cl, Br, or I), which comprises reacting a compound of formula (IV)
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- with tosyl chloride when X is pTol-SOs-, methanesulfonyl chloride when X is
CH3S0:3-, triflyl chloride when X is CF3SOs- or phenylsulfonylchloride when
X is phenyl-SOs-, and in the presence of a base, in particular wherein the base
5 is an organic base or basic alkali metal salts, more particularly wherein the base
is nitrogen-containing heterocycle, tertiary amine or basic alkali metal salts,

most particularly wherein the base is a tertiary amine;
- with POCIls; when X is CI;
- with POBr; when X is Br; or
10 - with, PhsPL or POCl; followed by Nal or Cul, when X is 1.

8. A process for the preparation of a compound of formula (IV)

O\K V)

which comprises reacting a compound of formula (V)
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with di-tert-butyl malonate.

9. A process for the preparation of a compound of formula (IV)
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N
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5 which comprises :

a)  reduction of a compound of formula (VI)
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to a compound of formula (V)
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b) reacting a compound of formula (V) with di-tert-butyl malonate to obtain a

compound of formula (IV).

10. A process for the preparation of a compound of formula (IV)
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which comprises :
a)  reacting a compound of formula (VI)
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with a transition metal hydrogenation catalyst to obtain a compound of formula (V)
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b) reacting a compound of formula (V) with di-tert-butyl malonate to obtain a

compound of formula (IV).

11.  The process according to any one of claims 8§ to 11, which comprises reacting a
5 compound of formula (V) with di-tert-butyl malonate, carried out in the presence of

xylene, dichlorobenzene, toluene or anisole, in particular anisole.

12, The process according to any one of claims 11 to 12, wherein the transition metal
hydrogenation catalyst is Raney catalyst (e.g. Ra-Ni, Ra-Co,) Pd/C, Pd(OH)./C,
Au/TiOs, Rh/C, Ru/AlLOs, Ir/CaCOs, Pt-V/C or Pt/C or combination thereof, in
10 particular Pt-V/C, more particularly Pt 1% and V 2% on activated carbon.

13.  The process according to any one claims 9 to 13, wherein steps a) and b) are

telescoped.
14. A process for the preparation of a compound of formula (VI)
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15  which comprises reacting a compound of formula (VII)
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with a compound of formula (VIII)
A/\ NH
(@) N
O\K
(VII) or a salt thereof (in particular the oxalate salt), more particularly

wherein salt of the compound of formula (VIII) is tert-butyl 4,7-

5 diazaspiro[2.5]octane-4-carboxylate oxalate salt.

15. A compound of formula (II):

O
OT< |y

16. A compound of formula (III):
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wherein X is an alkyl or aryl sulfonate (such as pTolSOzs-, CH3SOs-, phenyl-SOs-),
fluorinated alkyl or aryl sulfonates (such as CF3SOs-, nonaflate), or a halide (such as
Cl, Br, or I).

5 17. A compound of formula (IV):

18.  The process according to any one of claims 1 to 2, which further comprises the

preparation of a compound of formula (II)
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10 by reacting a compound of formula (I1I)
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wherein X is an alkyl or aryl sulfonate (such as pTolSOs-, CH3SOs-, phenyl-SOs3-),
fluorinated alkyl or aryl sulfonates (such as CF3SOs-, nonaflate), or a halide (such as

(1, Br, or I), with a compound of formula (III"), (II,") or (IIly"), in particular with a

5 compound of formula (III)
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Ospg X\ HO\I’E’: SN7 F/\Eli N7
d HO F
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the presence of a palladium catalyst or nickel catalyst, in particular in presence of a

palladium catalyst:

19.  The process according to claim 18, wherein in addition to the palladium catalyst a
10 base is present, particularly wherein the base is NaxCO3, K2CO3, Cs2C0O3, KOAc or
KOtBu more particularly wherein the base is K2COs.

20. The process according to claim 18 or 19, which further comprises the preparation of

a compound of formula (I1I)
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wherein X is an alkyl or aryl sulfonate (such as pTolSOs-, CH3SO3-, phenyl-SOs-),
fluorinated alkyl or aryl sulfonates (such as CF3SOs-, nonaflate), or a halide (such as
Cl, Br, or I);

by reacting a compound of formula (IV)
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- with tosyl chloride when X is pTol-SOs-, methanesulfonyl chloride when X is
CH:S0s-, triflyl chloride when X is CF3SOs- or phenylsulfonylchloride when
X is phenyl-SOs-, and in the presence of a base, in particular wherein the base
is an organic base or basic alkali metal salts, more particularly wherein the base
10 is nitrogen-containing heterocycle, tertiary amine or basic alkali metal salts,

most particularly wherein the base is a tertiary amine;
- with POCI; when X is CI;
- with POBr; when X is Br; or
- with Ph3PL or POCIs followed by Nal or Cul, when X is L.

15  21. The process according to claim 20, which further comprises the preparation of a

compound of formula (IV)
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by reacting a compound of formula (V)

o)



WO 2019/057740 PCT/EP2018/075282
-70-

A~ _NH:
I

N
A/\N\

O N

0
j<(V)

with di-tert-butyl malonate.

22. The invention as hereinbefore described.



