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CLAIMS
hat is claimed is;

1. process for preparing 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-
yllethyl}¥,2,3,4-tetrahydroisoquinoline-7-sulfonamide, or a  pharmaceutically
acceptableNgalt thereof, or a solvate or hydrate of a pharmaceutically acceptable salt
comprising:

a) coupIRg (-)-2-(2-aminoethyl)-1-methylpyrrolidine with an amine-protected
tetrahydroquinolineN/-sulfonyl chloride to give an amine-protected N-{2-[(2S)-1-
methylpyrrolidin-2-ylleXayi}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide;

b) deprotecti the amine-protected N-{2-[(2S)-1-methylpyrrolidin-2-
yllethyl}-1,2,3,4-tetrahydroidoquinoline-7-sulfonamide to give N-{2-[(2S)-1-
methylpyrrolidin-2-yllethyi}-1,A3,4-tetrahydroisoquinoline-7-sulfonamide or a salt

thereof;
c) reductively aminatindy N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-
tetrahydroisoquinoline-7-sulfonamide or a salt thereof with

cyclohexanecarboxaldehyde to orm 2-(cyclohexylmethyl)-N-{2-[(2S)-1-
methylpyrrolidin-2-yllethyi}-1,2,3,4-tetrahydNisoquinoline-7-sulfonamide;

d) optionally reacting 2-(cyclohexyaethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-
yllethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonalide, or a hydrate or solvate thereof,
with a stoichiometric amount or an excess of a salt-Yprming acid in a solvent to form a
salt or a hydrate or solvate thereof; and

e) optionally recrystallizing the product of step\d).

2. The process according to claim 1, wherein \the amine-protected
tetrahydroquinoline-7-sulfonyl chloride is 2-(2,2,2-trNuoroacetyl)-1,2,3,4-
tetrahydroisoquinoline-7-sulfonyl chloride and the amine-proteXed N-{2-[(2S5)-1-
methylpyrrolidin-2-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonami is 2-(2,2,2-
trifluoroacetyl)-N-{2-[(2 S)-1-methylpyrrolidin-2-yllethyl}-1,2,3,4-tetrahydrogoquinoline-
7-sulfonamide.

3. The process according to claim 1, wherein the coupling in step a) is perfoNped

in the presence of an inorganic or organic base and in an inert solvent.
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The process according to claim 3, wherein the base is selected from the group

clpsisting of sodium hydroxide, potassium hydroxide, lithium hydroxide and

5. Thy process according to claim 1, wherein deprotecting in step b) is performed

6.
performed in an orggic solvent in the presence of a reducing agent.

7. The process accorjng to claim 6, wherein the reducing agent is formic acid.

8. The process according\o claim 1, wherein the salt formed in step d) is a
pharmaceutically acceptable salt.
9. The process according to im 1, further comprising formulating 2-
(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyNplidin-2-yllethyi}-1,2,3,4-

tetrahydroisoquinoline-7-sulfonamide or a pRarmaceutically acceptable salt thereof,
or a solvate or hydrate of a pharmaceutically acceptable salt, with one or more
pharmaceutically acceptable carrier agents, bNking agents, solvents, diluents
and other excipients.

10. The process according to claim 1, wherein the ¥alt-forming acid in step d)

2]

is fumaric acid to provide 2-(cyclohexylmethyl)-N-{2-[RS)-1-methylpyrrolidin-2-

yllethyi}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide difumarad monohydrate.

11. The process according to claim 10, further comprisi
(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4~

tetrahydroisoquinoline-7-sulfonamide difumarate monohydrate with o

formulating 2-

or more
pharmaceutically acceptable carrier agents, bulking agents, solvents,\diluents

and other excipients.
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The process according to claim 1, comprising:

a) coupling  (-)-2-(2-aminoethyl)-1-methylpyrrolidine ~ with  2-(2,2,2-
triflugroacetyl)-1,2,3,4-tetrahydroquinoline-7-sulfonyl  chloride to give 2-(2,2,2-
trifluorogeetyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yljethyl}-1,2,3,4-tetrahydroisoquinoline-
7-sulfonalNide;

b) deprotecting 2-(2,2,2—trifluoroacetyl)—N—{Z—[(ZS)~1-methylpyrrolidin-Z-
yllethyl}-1,2,3,Ntetrahydroisoquinoline-7-sulfonamide to give N-{2-[(2S)-1-
methylpyrrolidin-2\yllethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide, or a salt

thereof;

c) reductivel aminating N-{2-[(2S)-1-methylpyrrolidin-2-yllethyl}-1,2,3,4-
tetrahydroisoquinoline-7-s\lfonamide, or a salt thereof with
cyclohexanecarboxaldehyd to form 2-(cyclohexylmethyl)-N-{2-[(2S)-1-

methylpyrrolidin-2-yllethyl}-1,2,§ 4-tetrahydroisoquinoline-7-sulfonamide;

d) optionally reacting 2N(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-
yllethyl}-1,2,3,4-tetrahydroisoquinoling-7-sulfonamide with a stoichiometric amount or
an excess of a salt-forming acid in a ¥ivent to form a salt, or a hydrate or solvate
thereof; and

e) optionally recrystallizing the pradduct of step d).

13. The process according to claim 12, Nrther comprising formulating 2-
(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-y¥éthyl}-1,2,3,4-
tetrahydroisoquinoline-7-sulfonamide or a pharmaceWically acceptable salt, or a
solvate or hydrate of a pharmaceutically acceptable\ salt, with one or more
pharmaceutically acceptable carrier agents, bulking agagts, solvents, diluents
and other excipients.

14. The process according to claim 12, wherein the salt-fornN\ng acid in step
d) is fumaric acid to provide 2-(cyciohexylmethyl)-N-{2-[(2S)-1-meNylpyrrolidin-2-

yllethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide difumarate monohy&ate.

15. The process according to claim 14, further comprising formuladyg 2-
(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yllethyl}-1,2,3,4-
tetrahydroisoquinoline-7-sulfonamide difumarate monohydrate with one or mo
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pharmaceutically acceptable carrier agents, bulking agents, solvents, diluents
d other excipients.
16. he process according to claim 1, comprising:
a)\ coupling (-)-2-(2-aminoethyl)-1-methylpyrrolidine with an amine-protected
tetrahydrognoline-7-sulfonyl chloride in the presence of a base to give an amine-
protected 2-[(2S)-1-methylpyrrolidin-2-yllethyl}-1,2,3,4-tetrahydroisoquinoline-7-
sulfonamide;
b) deprotigcting the amine-protected N-{2-[(2S)-1-methylpyrrolidin-2-
yllethyi}-1,2,3,4-tetrah

solvent selected from an

roisoquinoline-7-sulfona under basic conditions and in a
lcohol and a combination of water with an ethereal solvent,
to give  N-{2-[(2S)-1-mYxthylpyrrolidin-2-yllethyl}-1,2,3,4-tetrahydroisoquinoline-7-
sulfonamide or a salt thereof;

c) reductively aminaig N-{2-[(2S)-1-methylpyrrolidin-2-yljethyl}-1,2,3,4-
tetrahydroisoquinoline-7-sulfonami or a salt thereof with
cyclohexanecarboxaldehyde in the pr\sence of a reducing agent and in a solvent
selected from an alcohol and a combinati
2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyr

tetrahydroisoquinoline-7-sulfonamide;

of water with an ethereal solvent, to form
lidin-2-yl]ethyl}-1,2,3,4-

d) optionally reacting 2-(cyclohexylmeWyl)-N-{2-[(2S)-1-methylpyrrolidin-2-
yllethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamid& with a stoichiometric amount or
an excess of a salt-forming acid in a solvent to form\Q salt or a hydrate or solvate
thereof; and

e) optionally recrystallizing the product of step d).

17.  The compound 2-(2,2,2-trifluoroacetyl)-N-{2-[(2S)
yllethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide.

-methylpyrrolidin-2-

trifluoroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-sulfonyl  chloride and

aminoethyl)-1-methylpyrrolidine in the presence of a base and in an inert solvent.
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19. A process for preparing 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-
ethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide, comprising the step of

solvent.

20. A prodgss for preparing N-{2-[(2S)-1-methylpyrrolidin-2-yljethyl}-1,2,3,4-
tetrahydroisoquingline-7-sulfonamide comprising deprotecting 2-(2,2,2-
trifluoroacetyl)-N-{2-X2S)-1-methylpyrrolidin-2-yllethyl}-1,2,3,4-tetrahydroisoquinoline-

7-sulfonamide in the pNgsence of a base.

21. A process for prepaNng 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-
yllethyl}-1,2,3,4-tetrahydroisog¥noline-7-sulfonamide, comprising the step of
I)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-

in the presence of a base.

deprotecting 2-(2,2,2-trifluoroac

tetrahydroisoquinoline-7-sulfonamid
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CLAIMS

1. A process for preparing 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-
1,2,3,4-tetrahydroisoquinoline-7-sulfonamide, or a pharmaceutically acceptable salt thereof, or a
solvate or hydrate of a pharmaceutically acceptable salt comprising:
a) coupling (-)-2-(2-aminoethyl)-1-methylpyrrolidine with an amine-protected
tetrahydroquinoline-7-sulfonyl chloride to give an amine-protected N-{2-[(2S)-1-
methylpyrrolidin-2-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide;
b) deprotecting the amine-protected N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-
tetrahydroisoquinoline-7-sulfonamide to give N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-
1,2,3,4-tetrahydroisoquinoline-7-sulfonamide or a salt thereof;
c¢) reductively aminating N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-
tetrahydroisoquinoline-7-sulfonamide or a salt thereof with cyclohexanecarboxaldehyde
to form 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-
tetrahydroisoquinoline-7-sulfonamide;
d) optionally reacting 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl} -
1,2,3,4-tetrahydroisoquinoline-7-sulfonamide, or a hydrate or solvate thereof, with a
stoichiometric amount or an excess of a salt-forming acid in a solvent to form a salt or a
hydrate or solvate thereof; and

e) optionally recrystallizing the product of step d).

2. The process according to claim 1, wherein the amine-protected tetrahydroquinoline-7-
sulfonyl chloride is 2-(2,2,2-trifluoroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-sulfonyl chloride
and the amine-protected N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-
tetrahydroisoquinoline-7-sulfonamide is 2-(2,2,2-trifluoroacetyl)-N-{2-[(2S)-1-methylpyrrolidin-
2-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide.

3. The process according to claim 1, wherein the coupling in step a) is performed in the presence

of an inorganic or organic base and in an inert solvent.
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4. The process according to claim 3, wherein the base is selected from the group consisting of

sodium hydroxide, potassium hydroxide, lithium hydroxide and triethylamine.

5. The process according to claim 1, wherein deprotecting in step b) is performed under basic

conditions and in an alcohol.

6. The process according to claim 1, wherein the reductive amination of step c) is performed in

an organic solvent in the presence of a reducing agent.

7. The process according to claim 6, wherein the reducing agent is formic acid.

8. The process according to claim 1, wherein the salt formed in step d) is a pharmaceutically

acceptable salt.

9. The process according to claim 1, further comprising formulating 2-(cyclohexylmethyl)-N-
{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide or a
pharmaceutically acceptable salt thereof, or a solvate or hydrate of a pharmaceutically acceptable
salt, with one or more pharmaceutically acceptable carrier agents, bulking agents, solvents,

diluents and other excipients.

10. The process according to claim 1, wherein the salt-forming acid in step d) is fumaric
acid to provide 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-

tetrahydroisoquinoline-7-sulfonamide difumarate monohydrate.

11. The process according to claim 10, further comprising formulating 2-
(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-
sulfonamide difumarate monohydrate with one or more pharmaceutically acceptable carrier

agents, bulking agents, solvents, diluents and other excipients.
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12. The process according to claim 1, comprising:
a) coupling (-)-2-(2-aminoethyl)-1-methylpyrrolidine with 2-(2,2,2-trifluoroacetyl)-
1,2,3,4-tetrahydroquinoline-7-sulfonyl chloride to give 2-(2,2,2-trifluoroacetyl)-N-{2-
[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide;
b) deprotecting 2-(2,2,2-trifluoroacetyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl } -
1,2,3,4-tetrahydroisoquinoline-7-sulfonamide to give N-{2-[(2S)-1-methylpyrrolidin-2-
yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide, or a salt thereof;
c¢) reductively aminating N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-
tetrahydroisoquinoline-7-sulfonamide, or a salt thereof with cyclohexanecarboxaldehyde
to form 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3.4-
tetrahydroisoquinoline-7-sulfonamide;
d) optionally reacting 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-
1,2,3,4-tetrahydroisoquinoline-7-sulfonamide with a stoichiometric amount or an excess
of a salt-forming acid in a solvent to form a salt, or a hydrate or solvate thereof; and

e) optionally recrystallizing the product of step d).

13. The process according to claim 12, further comprising formulating 2-(cyclohexylmethyl)-N-
{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide or a
pharmaceutically acceptable salt, or a solvate or hydrate of a pharmaceutically acceptable salt,
with one or more pharmaceutically acceptable carrier agents, bulking agents, solvents,

diluents and other excipients.

14. The process according to claim 12, wherein the salt-forming acid in step d) is
fumaric acid to provide 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl} -

1,2,3,4-tetrahydroisoquinoline-7-sulfonamide difumarate monohydrate.

15. The process according to claim 14, further comprising formulating 2-
(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-
sulfonamide difumarate monohydrate with one or more pharmaceutically acceptable carrier

agents, bulking agents, solvents, diluents and other excipients.
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16. The process according to claim 1, comprising:
a) coupling (-)-2-(2-aminoethyl)-1-methylpyrrolidine with an amine-protected
tetrahydroquinoline-7-sulfonyl chloride in the presence of a base to give an amine-
protected N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-
sulfonamide;
b) deprotecting the amine-protected N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-
tetrahydroisoquinoline-7-sulfona under basic conditions and in a solvent selected from an
alcohol and a combination of water with an ethereal solvent, to give N-{2-[(2S)-1-
methylpyrrolidin-2-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide or a salt
thereof;
c¢) reductively aminating N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-
tetrahydroisoquinoline-7-sulfonamide or a salt thereof with cyclohexanecarboxaldehyde
in the presence of a reducing agent and in a solvent selected from an alcohol and a
combination of water with an ethereal solvent, to form 2-(cyclohexylmethyl)-N-{2-[(2S)-
I-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide;
d) optionally reacting 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl} -
1,2,3,4-tetrahydroisoquinoline-7-sulfonamide with a stoichiometric amount or an excess
of a salt-forming acid in a solvent to form a salt or a hydrate or solvate thereof; and

e) optionally recrystallizing the product of step d).

17. A process for preparing 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl} -
1,2,3,4-tetrahydroisoquinoline-7-sulfonamide, comprising the step of coupling 2-(2,2,2-
trifluoroacetyl)-1,2,3,4-tetrahydroisoquinoline-7-sulfonyl chloride and (-)-2-(2-aminoethyl)-1-

methylpyrrolidine in the presence of a base and in an inert solvent.

18. A process for preparing 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl} -
1,2,3,4-tetrahydroisoquinoline-7-sulfonamide, comprising the step of deprotecting 2-(2,2,2-
trifluoroacetyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-tetrahydroisoquinoline-7-

sulfonamide in the presence of a base.




