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CLAIMS 

hat is claimed is: 

1. 	A 	process for preparing 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2- 

5 yl]ethyl} , ,2,3,4-tetrahydroisoquinoline-7-sulfonamide, 	or 	a 	pharmaceutically 

acceptable .alt thereof, or a solvate or hydrate of a pharmaceutically acceptable salt 

comprising: 

a) coup lg (+2-(2-aminoethyl)-1-methylpyrrolidine with an amine-protected 

tetrahydroquinolin- 	-sulfonyl 	chloride 	to 	give 	an 	amine-protected 	N-{2-[(2S)-1- 

10 methylpyrrolidin-2-y1]- 	y1}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide; 

b) deprotecti 	, 	the 	amine-protected 	N-{2-[(2S)-1-methylpyrrolidin-2- 

yl]ethy1}-1,2,3,4-tetrahydroi •quinoline-7-sulfonamide 	to 	give 	N-{2-[(2S)-1- 

methylpyrrolidin-2-yl]ethyII-1, 	3,4-tetrahydroisoquinoline-7-sulfonamide 	or 	a 	salt 

thereof; 

15 c) reductively 	aminatin• 	N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethy1}-1,2,3,4- 

tetrahydroisoquinoline-7-sulfonamide 	or 	a 	salt 	thereof 	with 

cyclohexanecarboxaldehyde 	to 	orm 	2-(cyclohexylmethyl)-N-12-[(2S)-1- 

methylpyrrolidin-2-yl]ethy1}-1,2,3,4-tetrahyd 'isoquinoline-7-sulfonamide; 

d) optionally reacting 2-(cyclohexy , ethyl)-N-{2-[(2S)-1-methylpyrrolidin-2- 

20 yl]ethyI}-1,2,3,4-tetrahydroisoquinoline-7-sulfona ,ide, or a hydrate or solvate thereof, 

with a stoichiometric amount or an excess of a salt- • ming acid in a solvent to form a 

salt or a hydrate or solvate thereof; and 

e) optionally recrystallizing the product of step • 

25 2. 	The 	process 	according 	to 	claim 	1, 	wherein 	the 	amine-protected 

tetrahydroquinoline-7-sulfonyl 	chloride 	is 	2-(2,2,2-tr 	uoroacetyI)-1,2,3,4- 

tetrahydroisoquinoline-7-sulfonyl 	chloride 	and 	the 	amine-prote• ed 	N-{2-[(2S)-1- 

methylpyrrolidin-2-yl]ethy1}-1,2,3,4-tetrahydroisoquinoline-7-sulfonami• - 	is 	242,2,2- 

trifluoroacety1)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4-tetrahydro .oquinoline- 

30 7-sulfonamide. 

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

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 

c► 	sisting 	of 	sodium 	hydroxide, 	potassium 	hydroxide, 	lithium 	hydroxide 	and 

tr et 	lamine. 

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

under basic 	onditions and in an alcohol. 

6. The proce- • according to claim 1, wherein the reductive amination of step c) is 

performed in an org- is solvent in the presence of a reducing agent. 

10 

7. The process according 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. 

15 

9. The 	process 	according 	to 	.im 	1, 	further 	comprising 	formulating 	2- 

(cyclohexylmethyl)-N-{2-[(2S)-1-methylpy 	lilidin-2-yl]ethy1}-1,2,3,4-

tetrahydroisoquinoline-7-sulfonamide or a • 1 armaceutically acceptable salt thereof, 

or a solvate or hydrate of a pharmaceutica 	acceptable salt, with one or more 

20 pharmaceutically acceptable carrier agents, 	b 	king 	agents, 	solvents, 	diluents 

and other excipients. 

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

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

25 yliethy1}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide difumara 	monohydrate. 

11. The 	process 	according 	to 	claim 	10, 	further comprisi 	- 	formulating 2- 

(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethy1}-1,2,3,4- 

tetrahydroisoquinoline-7-sulfonamide 	difumarate 	monohydrate with 	o - 	or more 

30 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- 

trifl 	oacetyI)-1,2,3,4-tetrahydroquinoline-7-sulfonyl 	chloride 	to 	give 	2-(2,2,2- 

trifluor.,  cetyI)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethy1}-1,2,3,4-tetrahydroisoquinoline- 

5 7-sulfona 'gide;  
b) deprotecting 	2-(2, 2, 2-trifluoroacety1)-N-{2-[(2 S)-1-methylpyrrolidin-2- 

yl]ethy1}-1,2, 3 	tetrahydroisoquinoline-7-sulfonamide 	to 	give 	N-{2-[(2S)-1- 

methylpyrrolidin- 	]ethy11-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide, 	or 	a 	salt 

thereof; 

10 c) reductive 	aminating 	N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-1,2,3,4- 

tetrahydroisoquinoli ne-7- 	Ifonamide, 	or 	a 	salt 	thereof 	with 

cyclohexanecarboxaldehyd 	to 	form 	2-(cyclohexylmethyl)-N-12-[(2S)-1- 

methylpyrrolidin-2-yl]ethyl}-1,2, ' 4-tetrahydroisoquinoline-7-sulfonamide; 

d) optionally reacting 	cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2- 

15 yl]ethyl}-1,2,3,4-tetrahydroisoquinoli 	--7-sulfonamide with a stoichiometric amount or 

an excess of a salt-forming acid in a .. vent to form a salt, or a hydrate or solvate 

thereof; and 

e) optionally recrystallizing the pr..uct of step d). 

20 13. 	The 	process 	according 	to 	claim 	12, 	rther 	comprising 	formulating 	2- 

(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-y -thyI}-1,2,3,4- 

tetrahydroisoquinoline-7-sulfonamide or a 	pharmace►  ically acceptable salt, 	or a 

solvate 	or 	hydrate 	of a 	pharmaceutically 	acceptab - 	salt, 	with 	one 	or 	more 

pharmaceutically acceptable carrier agents, 	bulking 	ag :. 	ts, 	solvents, 	diluents 

25 and other excipients. 

14. 	The process according to claim 12, wherein the salt-for 	ng acid in step 

d) is fumaric acid to provide 2-(cyclohexylmethyl)-N-{2-[(2S)-1-me 	1pyrrolidin-2- 

yl]ethy1}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide difumarate monohy• ate. 

30 

15. 	The 	process 	according 	to 	claim 	14, 	further comprising formula 	g 	2- 

(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyl}-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: 

5 a) coupling (-)-2-(2-aminoethyl)-1-methylpyrrolidine with an amine-protected 

tetrahydroq, noline-7-sulfonyl chloride in the presence of a base to give an amine- 

protected 	2-1(2S)-1-methylpyrrolidin-2-yliethy1}-1,2 ,3,4-tetrahydroisoquinoline-7- 

sulfonamide; 

b) depro -cting 	the 	amine-protected 	N-{2-[(2S)-1-methylpyrrolidin-2- 

10 yl]ethyl}-1,2,3,4-tetrah .roisoquinoline-7-sulfona 	under 	basic 	conditions 	and 	in 	a 

solvent selected from an ..lcohol and a combination of water with an ethereal solvent, 

to 	give 	N-{2-[(2S)-1-mssthylpyrrolidin-2-yl]ethy1}-1,2,3,4-tetrahydroisoquinoline-7- 

sulfonamide or a salt thereof; 

c) reductively 	amina 	g 	N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyI}-1,2,3,4- 

15 tetrahydroisoquinoli ne-7-sulfonami • . 	or 	a 	salt 	thereof 	with 

cyclohexanecarboxaldehyde in the p . ence of a reducing agent and in a solvent 

selected from an alcohol and a combinati: 	of water with an ethereal solvent, to form 

2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpy 	ilidin-2-yl]ethy1}-1,2, 3,4-

tetrahydroisoquinoli ne-7-sulfonamide; 

20 d) optionally reacting 2-(cyclohexylme Iy1)-N-{2-[(2S)-1-methylpyrrolidin-2-

yl]ethyI}-1,2,3,4-tetrahydroisoquinoline-7-sulfonam .. with a stoichiometric amount or 

an excess of a salt-forming acid in a solvent to form : salt or a hydrate or solvate 

thereof; and 

e) optionally recrystallizing the product of step d). 

25 
17. 	The 	compound 	2-(2,2,2-trifluoroacety1)-N-{2-[(2S) i-methylpyrrolidin-2- 

yl]ethy1}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide. 

18. 	A process for preparing 2-(2,2,2-trifluoroacety1)-N-{2-[(2S)-1-me , Ipyrrolidin- 

30 2-yl]ethy1}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide comprising couplin,  242,2,2- 

trifluoroacety1)-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. 
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19. A process for preparing 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2- 

ethy1}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide, 	comprising 	the 	step 	of 

co 	,ling 2-(2,2,2-trifluoroacetyI)-1,2,3,4-tetrahydroisoquinoline-7-sulfonyl chloride and 

(-)-2-( 	aminoethyl)-1-methylpyrrolidine in the presence of a base and in an inert 

5 solvent. 

20. A 	pro•-ss 	for 	preparing 	N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethy1}-1,2,3,4- 

tetrahydroisoqui 	dine-7-sulfonamide 	comprising 	deprotecting 	2-(2,2,2- 

trifluoroacety1)-N-{2- 2S)-1-methylpyrrolidin-2-yl]ethyI}-1,2,3,4-tetrahydroisoquinoline- 

10 7-sulfonamide in the p -sence of a base. 

21. A process for prepa ng 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2- 

yl]ethyl}-1,2,3,4-tetrahydroisoq. noline-7-sulfonamide, 	comprising 	the 	step 	of 

deprotecting 	2-(2,2,2-trifluoroac, 	)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethy1}-1,2,3,4- 

15 tetrahydroisoquinoline-7-sulfonamid, in the presence of a base. 
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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-[(25)-1- 

methylpyrrolidin-2-yl]ethyll-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide; 

b) deprotecting the amine-protected N- {2-[(2S)-1-methylpyrrolidin-2-yl]ethyll -1,2,3,4-

tetrahydroisoquinoline-7-sulfonamide to give N- {2-[(2S)-1-methylpyrrolidin-2-yl]ethy1}- 

1,2,3,4-tetrahydroisoquinoline-7-sulfonamide or a salt thereof; 

c) reductively aminating N- {2-[(2S)-1-methylpyrrolidin-2-yl]ethy1}-1,2,3,4-

tetrahydroisoquinoline-7-sulfonamide or a salt thereof with cyclohexanecarboxaldehyde 

to form 2-(cyclohexylmethyl)-N- {2- [(2 S)- 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-trifluoroacety1)-1,2,3,4-tetrahydroisoquinoline-7-sulfonyl chloride 

and the amine-protected N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethy1}-1,2,3,4-

tetrahydroisoquinoline-7-sulfonamide is 2-(2,2,2-trifluoroacety1)-N-{2-[(2S)-1-methylpyrrolidin- 

2-yl]ethyll-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]ethyll -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]ethyll -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-trifluoroacety1)-

1,2,3,4-tetrahydroquinoline-7-sulfonyl chloride to give 2-(2,2,2-trifluoroacety1)-N- {2-

[(2S)-1-methylpyrrolidin-2-yl]ethyll -1,2,3,4-tetrahydroisoquinoline-7-sulfonamide; 

b) deprotecting 2-(2,2,2-trifluoroacety1)-N-12-[(2S)-1-methylpyrrolidin-2-yl]ethyll-

1,2,3,4-tetrahydroisoquinoline-7-sulfonamide to give N-{2-[(2S)-1-methylpyrrolidin-2- 

yl]ethyll-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide, or a salt thereof; 

c) reductively aminating N- {2-[(2S)-1-methylpyrrolidin-2-yl]ethyll -1,2,3,4-

tetrahydroisoquinoline-7-sulfonamide, or a salt thereof with cyclohexanecarboxaldehyde 

to form 2-(cyclohexylmethyl)-N- 12-[(2S)-1-methylpyrrolidin-2-yl]ethyll -1,2,3,4-

tetrahydroisoquinoline-7-sulfonamide; 

d) optionally reacting 2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyll-

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]ethyll-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]ethyll - 

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

15. The process according to claim 14, further comprising formulating 2-

(cyclohexylmethyl)-N- 12-[(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. 



-20- 

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-R2S)-1-

methylpyrrolidin-2-yll 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)-

1-methylpyrrolidin-2-yl]ethyll-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide; 

d) optionally reacting 2-(cyclohexylmethyl)-N-{24(2S)-1-methylpyrrolidin-2-yllethyll-

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 242,2,2- 

trifluoroacety1)-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]ethyll- 

1,2,3,4-tetrahydroisoquinoline-7-sulfonamide, comprising the step of deprotecting 242,2,2-

trifluoroacety1)-N- {2-[(2S)-1-methylpyrrolidin-2-yl] ethyl} -1,2,3,4-tetrahydroisoquinoline-7-

sulfonamide in the presence of a base. 


