
CLAIMS 

Wh. 	is claimed is: 

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

yI]ethyl}- 	,3,4-tetrahydroisoquinoline-7-sulfonamide, or a pharmaceutically acceptable 

5 salt thereof, •r a solvate or hydrate of a pharmaceutically acceptable salt comprising: 

10 

a) redu. ively aminating 1,2,3,4-tetrahydroisoquinoline, or a salt thereof, with 

cyclohexanecarb• aldehyde to give 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline, 

or a salt thereof; 

b) reacting 2-c 	lohexylmethy1-1,2,3,4-tetrahydroisoquinoline, or a salt thereof, 

with excess chlorosulfoni• acid to give 2-cyclohexylmethy1-1,2,3,4-

tetrahydroisoquinoline-7-su •nyl chloride HX salt, and optionally recrystallizing the 2- 

cyclohexylmethy1-1,2,3,4-tetra' 	droisoquinoline-7-sulfonyl chloride HX salt; 

c) coupling 2-cyclohexylms‘thy1-1,2,3,4-tetrahydroisoquinoline-7-sulfonyl chloride 

HX salt with (-)-2-(2-aminoethyl)-1- 	-thylpyrrolidine to form 2-(cyclohexylmethyl)-N-{2- 

15 [(2S)-1-methylpyrrolidin-2-yl]ethyI}-1,2 ' 4-tetrahydroisoquinoline-7-sulfonamide, 

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

yl]ethy1}-1,2,3,4-tetrahydroisoquinoline-7-su •namide with a stoichiometric amount or 

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

thereof; and 

20 e) optionally recrystallizing the product of st- 9 d). 

2. 	The process according to claim 1, wherein the r- ,uctive amination of step a) is 

performed in an organic solvent in the presence of a reduci 9, agent. 

25 3. 	The process according to claim 2, wherein the reducing -gent is selected from 

the group consisting of sodium triacetoxyborohydride, sodium bor• , dride, formic acid, 

and hydrogen with a catalyst. 

30 4. 	The process according to claim 1 wherein the reaction of step b) is pe . med in 

the presence of a co-solvent. 
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5. The process according to claim 4, wherein the co-solvent is selected from the 

group ••nsisting of dichloromethane, chloroform, and 1,2-dichloroethane. 

5 6. The • scess according to claim 1, wherein step c) is performed in the presence 

of an organic s 	vent. 

7. The process . cording to claim 6, wherein the organic solvent is selected from 

the group consisting o •ichloromethane, chloroform, 1,2-dichloroethane, methyl t-butyl 

10 ether, and toluene. 

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

pharmaceutically acceptable salt. 

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

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

tetrahydroisoquinoline-7-sulfonamide or a p 	rmaceutically acceptable salt thereof, or a 

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

pharmaceutically acceptable carrier agents, b 	ing agents, solvents, diluents and 

20 other excipients. 

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

fumaric acid to provide 2-(cyclohexylmethyl)-N-{2-[(2S)- 	methylpyrrolidin-2-yl]ethyI}- 

1,2,3,4-tetrahydroisoquinoline-7-sulfonamide difumarate mon. ,ydrate. 

25 

11. The 	process 	according 	to 	claim 	10, 	further 	compr 'ng 	formulating 	2- 

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

tetrahydroisoquinoline-7-sulfonamide 	difumarate 	monohydrate 	with 	.ne 	or 	more 

pharmaceutically acceptable carrier agents, bulking agents, solvents, • luents and 

30 other excipients. 
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.. 	The process according to claim 1, comprising 

a) reductively aminating 1,2,3,4-tetrahydroisoquinoline, or a salt thereof, with 

cycloh.= anecarboxaldehyde in the presence of a reducing agent and in an organic 

solvent to 	ive 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline, or a salt thereof; 

5 b) re. cting 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline, or a salt thereof, 

with excess ch 'rosulfonic acid optionally in the presence of a co-solvent to give 2-

cyclohexylmethyl-' ,2,3,4-tetrahydroisoquinoline-7-sulfonyl chloride HX salt, and 

optionally recrysta 	.. 	g the 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline-7- 

sulfonyl chloride HX s- 

10 c) coupling 2-cycle exylmethy1-1,2,3,4-tetrahydroisoquinoline-7-sulfonyl chloride 

HX salt with (-)-2-(2-aminoe •yI)-1-methylpyrrolidine in an organic solvent to form 2- 

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

tetrahydroisoquinoline-7-sulfona 	de; 

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

15 yl]ethyI}-1,2,3,4-tetrahydroisoquinoline 	-sulfonamide with a stoichiometric amount or 

an excess of a salt-forming acid in a so v:. t to form a pharmaceutically acceptable salt 

or a hydrate or solvate thereof; and 

e) optionally recrystallizing the product 	f step d). 

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

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

tetrahydroisoquinoline-7-sulfonamide or a pharmaceutica 	acceptable salt thereof, or a 

solvate 	or 	hydrate 	of 	a 	pharmaceutically 	acceptable 	alt, 	with 	one 	or 	more 

25 pharmaceutically acceptable carrier agents, bulking agents, solvents, diluents and 

other excipients. 

14. The process according to claim 12, wherein the salt-formin,  acid in step d) 

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

30 yl]ethy1}-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide difumarate monohydr. e. 
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The 	process 	according 	to 	claim 	14, 	further 	comprising 	formulating 	2- 

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

tetrah ,roisoquinoline-7-sulfonamide 	difumarate 	monohydrate 	with 	one 	or 	more 

pharmact. tically acceptable carrier agents, bulking agents, solvents, diluents and 

5 other excip -n s. 

16. A 	process 	for 	preparing 	2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline-7- 

sulfonyl chloride H 	alt by reacting 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline 

10 with excess chlorosulfo 	c acid. 

17. A 	process 	for 	prep. ing 	2-(cyclohexylmethyl)-N-{2-[(2S)-1-methylpyrrolidin-2- 

yl]ethy1}-1,2,3,4-tetrahydroisoq 	oline-7-sulfonamide comprising the step of reacting 2- 

cyclohexylmethy1-1,2,3,4-tetrahyd • isoquinoline with excess chlorosulfonic acid. 

15 

18. The process according to claim 	wherein the reaction is performed in the 

presence of a co-solvent. 

19. A 	process 	for 	preparing 	2-(cyclohe)o methyl)-N-{2-[(2S)-1-methylpyrrolidin-2- 

20 yl]ethy1}-1,2,3,4-tetrahydroisoquinoline-7-sulfona 	se by coupling 2-cyclohexylmethyl- 

1,2,3,4-tetrahydroisoquinoline-7-sulfonyl chloride 	salt with 	(+2-(2-aminoethyl)-1- 

methylpyrrolidine. 

20. The 	product 	prepared 	by 	reacting 	•-cyclohexylmethy1-1 ,2,3,4- 

25 tetrahydroisoquinoline with excess chlorosulfonic acid. 

21. The 	compound 	2-cyclohexylmethy1-1,2,3,4-tetrahydroiss• uinoline-7-sulfonyl 

chloride HX salt. 
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CLAIMS 

1. A process for preparing 2-(cyclohexylmethyl)-N-{2-[(25)-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) reductively aminating 1,2,3,4-tetrahydroisoquinoline, or a salt thereof, with 

cyclohexanecarboxaldehyde to give 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline, 

or a salt thereof; 

b) reacting 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline, or a salt thereof, with 

excess chlorosulfonic acid to give 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline-7-

sulfonyl chloride HX salt; 

c) coupling 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline-7-sulfonyl chloride HX 

salt with (+2-(2-aminoethyl)-1-methylpyrrolidine to form 2-(cyclohexylmethyl)-N-12-

[(25)- 1 -methylpyrrolidin-2-yl] ethyl } - 1 ,2,3 ,4-tetrahydroisoquinoline-7-sulfonamide; 

d) optionally reacting 2-(cyclohexylmethyl)-N- {2,[(25)-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). 

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

an organic solvent in the presence of a reducing agent. 

3. The process according to claim 2, wherein the reducing agent is selected from the group 

consisting of sodium triacetoxyborohydride, sodium borohydride, formic acid, and hydrogen 

with a catalyst. 

4. The process according to claim 1 wherein the reaction of step b) is performed in the presence 

of a co-solvent. 

5. The process according to claim 4, wherein the co-solvent is selected from the group 

consisting of dichloromethane, chloroform, and 1,2-dichloroethane 
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6. The process according to claim 1, wherein step c) is performed in the presence of an organic 

solvent. 

7. The process according to claim 6, wherein the organic solvent is selected from the group 

consisting of dichloromethane, chloroform, 1,2-dichloroethane, methyl, t-butyl ether, and 

toluene. 

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- 

[(25)-1-methylpyrrolidin-2-yl]ethy11-1,2,3,4-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- [(25)-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-[(25)-1-methylpyrrolidin-2-yl]ethyll-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide 

difumarate monohydrate with one or more pharmaceutically acceptable carrier agents, bulking 

agents, solvents, diluents and other excipients. 

12. The process according to claim 1, comprising 

a) reductively aminating 1,2,3,4-tetrahydroisoquinoline, or a salt thereof, with 

cyclohexanecarboxaldehyde in the presence of a reducing agent and in an organic solvent 

to give 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline, or a salt thereof; 

b) reacting 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline, or a salt thereof, with 

excess chlorosulfonic acid optionally in the presence of a co-solvent to give 2-

cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline-7-sulfonyl chloride HX salt, and 
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optionally recrystallizing the 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline-7-

sulfonyl chloride HX salt; 

c) coupling 2-cyclohexylmethy1-1,2,3,4-tetrahydroisoquinoline-7-sulfonyl chloride HX 

salt with (+2-(2-aminoethyl)-1-methylpyrrolidine in an organic solvent 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]ethylf - 

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 pharmaceutically acceptable 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- 

12-[(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 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-[(25)-1-methylpyrrolidin-2-yl]ethylf -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]ethyll-1,2,3,4-tetrahydroisoquinoline-7-sulfonamide 

difumarate monohydrate with one or more pharmaceutically acceptable carrier agents, bulking 

agents, solvents, diluents and other excipients. 

16. A process for preparing 2-(cyclohexylmethy1)-N-{2-[(2S)-1-methylpyrrolidin-2-yl]ethyIJ- 

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

cyclohyexylmethy1-1,2,3,4-tetrahydroisoquinoline with excess chlorosulfonic acid. 

17. The process according to claim 16 wherein the reaction is performed in the presence of a co- 

solvent. 
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18. A process for preparing 2-(cyclohexylmethyl)-N-{24(2.9)-1-methylpyrrolidin-2-yl]ethyll- 

1,2,3,4-tetrahydroisoquinoline-7-sulfonamide coupling 2-cyclohyexylmethy1-1,2,3,4-

tetrahydroisoquinoline-7-sulfonyl chloride HX salt with (+2-(2-aminoethyl)-1-

methylpyrrolidine. 
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