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Claims 

1. 	A method of making compound (1) or compound (2): 

OMe 	 OMe 
OMe 	 a  OMe 

?Cp 	 , 
• HCI 	 • HCI 

44'N 	 NO ..10H 	 ..10H 

(1) 	 (2) or  
wherein the method comprises: 

HN.  
R 	"OH 

a)  reacting 	 with (Boc)20 under suitable conditions to form compound 

(1R): 

0 

>0.)L  N 
. "OH 

1R  

b)  reacting compound (1R) with benzyl bromide under suitable conditions to form 

compound (2R): 

0 

>0A  N 
. "OBzI 

c)  

2R 	. , 
hydrolyzing compound (2R) under suitable conditions to form compound (3R): 

HN 
" .0Bzl 

3R 	. 

0 
d)  reacting compound (3R) with 	under suitable conditions to form compound 

(4R): 
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aOH 

N 
, ,OBz1 

4R  

NaO 	OMe 

e) 	reacting compound (4R) with 	 OMe under suitable conditions to 

form compound (5R); 

OMe 
OMe 

, 

Nj 	-.0Bz1 

5R  

0 	resolving compound (5R) under suitable conditions to form compound (5RRR) and 

compound (5SSR): 

OMe 	 OMe 
OMe 	Met) 

R 0 

R NI S
N,,,OBz1 	 R 	,,,OBz1 

5RRR and 	5SSR 	; and 

g) 	hydrogenolyzing compound (5RRR) under suitable conditions to form compound (1), 

as described above, 	and hydrogenolyzing compound (5SSR) under suitable 

conditions to form compound (2), as described above. 

2. 	A method of making compound (5RRR) or compound (5SSR): 
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OMe 	 OMe 
OMe 	Me0 

R 0 

aS 
NO. 0 B z I 	 R 	1 ,,OBz1 

5RRR 	and 	5SSR 	. 

wherein the method comprises: 

HN R  " .OH 
a) reacting 	 with (Boc)20 under suitable conditions to form compound 

(1R): 

0 

0)' N 
I 	R),  . ,OH 

1R  

b) reacting compound (1R) with benzyl bromide under suitable conditions to form 

compound (2R): 

I 

CON 
, .0Bz1 

2R  
c) hydrolyzing compound (2R) under suitable conditions to form compound (3R): 

HN 
' "OBz1 

3R 	. a° 
d) reacting compound (3R) with 	under suitable conditions to form compound 

(4R): 

0H 

a 
..0Bz1 

4R 	 ; 
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NaO 	OMe 

e) reacting compound (4R) with 	 OMe under suitable conditions 

form compound (5R); 

to 

OMe 
OMe 

cc  
N 

-.0Bz1 

5R 	 ; and 
f) resolving compound (5R) under suitable conditions 

compound (5SSR), as described above. 

to form compound (5RRR) and 

3.  The method according to Claim 2 further comprising: 

reacting compound (5RRR) under suitable conditions to form compound (17): 

OMe 
OMe 

..,? 	0 

, 
R N 

HCI 
(17)  

4.  A method of making compound (5R): 

OMe 
OMe 

- 

, I.OBz1 

5R  

wherein the method comprises: 



200 

a)  

HN
L 
 D 

R 	...OH 
reacting 	 with (Boc)20 under suitable conditions to form compound 

(1R): 

0 

XO)LN 
...OH 

1R 

b)  reacting compound (1R) with benzyl bromide under suitable conditions to form 

compound (2R): 

O 

0A N 
...0BzI 

2R  

c)  hydrolyzing compound (2R) under suitable conditions to form compound (3R): 

HN 
...0BzI 

d)  

3R a° 
reacting compound (3R) with 	under suitable conditions to form compound 

(4R): 

a.OH 

N 
, HOBzI 

4R 	; and 
NaO 	OMe 

e)  reacting compound (4R) with 	 OMe under suitable conditions to 

form compound (5R), as described above. 

5. The method according to Claim 4 further comprising: 

reducing compound (5R) under suitable conditions to form compound (4): 
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OMe 
OMe 

O 

• HCI 

CIT
....
D-10H 

(4)  

6. The method according to Claim 4 further comprising: 

reacting compound (5R) under suitable conditions to form compound (12): 

 OCH3  :0 

NO 	O 
.110 	

CH3 
 

.HCI 	
1:001 	

• 

7. A method of making compound ('IR): 

aOH 

N 
iii0Bz1 

-4R- 

HN 

 e 	 -: witBe) 	.-:- 	. 	.: 	3.: 	:- 	: 	:--- 	:--::. . a) 	reacting 

O 

R)••-OH 

4R - 

b) 	 compound reacting (1R) 	benzyl bromide 	 to form with 	 under suitable conditions compound 

(2R): 
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• •OBJ 

-21iaa 

c) hydrolyzing compound (2R) 

	

	 to form under suitable conditions 

HN 
L , ..0Bz1 

compound (3R): 

: 	:--- 4' -:--::.-: 

-3R— ; and 

d) reacting compound (3R) 	 - 	- 	a with 	. 	: :- 	. : 	..: 	: 

cleser-ii)e€1-abeve: 

--- 	- : 	: 	-: ' : : . - : 

8. 	A method of making compound (3R): 

HN 
—0Bzl 

-3R- 
5 

- " 	- 	" - 	• 	- ; 	I.' : 	: 	: " 

HN 

a) 	reacting 	 2 	- 	- 	- 	- 	- witii-Egee)4 	- 	: 	.' . : 	: 	: 	: 
O 

conditions form 

• .011 

4R - 

b) 	reacting compound (1R) 	benzyl bromide with 	 under suitable to 	compound 

described 

Ems: 

0 

0
)(

N 
• •OBLI 

-2R-i-and 

c) 	hydrolyzing compound (2R) 	 to form under suitable conditions 

above. 

compound (3R), as 
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97. A method of making compound (1): 

OMe 
0  OMe 

f?? 0 
• HCI 

, 
? N 	

.10H 

(1) 	 . 

wherein the method comprises hydrogenolyzing compound (5RRR): 

OMe 
OMe 

..,? 	0 

R 'N 
“.0Bz1 

5RRR 

under suitable conditions to form compound (1), as described above. 

488. The method according to claim 9-7 further comprising, prior to the hydrogenolyzing 

resolving compound (5R): 

step, 

OMe 
OMe 

- 

NI 	“.0Bz1 

5R 

under suitable conditions to form compound (5RRR), as described above. 

449. The method according to claim 4-0-8 further comprising, prior to the resolving step, 

reacting compound (4R): 
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aOH 

N 
- .0BzI 

4R 
NaO  OMe 

with OMe under suitable conditions to form compound (5R), as described 

above. 

4-210. 	The method according to claim 44-9 further comprising, prior to the reacting step, 

reacting compound (3R): 

HN 
,,,OBzI 

3R 

with ° under suitable conditions to form compound (4R), as described above. 

-1-311. 	The method according to claim 12  10 further comprising, prior to the reaction of compound 

0 
(3R) with , hydrolyzing compound (2R): 

0 

0_AN 
..0BzI 

2R 
under suitable conditions to form compound (3R), as described above. 

4-412. 	A method of making compound (2): 
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OMe 
OMe 

--S
is
„0 ( 	

• HCI 

C"+ NO 
-10H 

(2)  

wherein the method comprises hydrogenolyzing compound (5SSR): 

OMe 

MeO 

S , C1,

44t 

 

S 
R 	,,OBzI 

5SSR 

under suitable conditions to form compound (2), as described above. 

-1413. 	The method according to claim 4-4-12 further comprising, prior to the hydrogenolyzing step, 

resolving compound (5R): 

OMe 

OMe 

- 

NI 	,,,013z1 

5R 

under suitable conditions to form compound (5SSR), as described above. 

3-614. 	The method according to claim 44-13 further comprising, prior to the resolving step, 
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reacting compound (4R): 

c,OH 

N 	
...0Bz1 

4R 
NaO 	OMe 

with 	 OMe under suitable conditions to form compound (5R), as described 

above. 

4-715. The method according to claim 16  14 further comprising, prior to the reacting step, 

reacting compound (3R): 

HN 
.''OBz1 

3R 

with DC)  under suitable conditions to form compound (4R), as described above. 

4-816. The method according to claim 44-15 further comprising, prior to the reaction of compound 

0 
(3R) with 	, hydrolyzing compound (2R): 

0 

>c)LN 
. ,.0BzI 

2R 

under suitable conditions to form compound (3R), as described above. 

4-917. A method of making compound (6) or compound (7): 
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OMe 	 OMe 

0 
 OMe 	OMe 

CO 	
• HCI 	 • HCI 

R'NO....OH 	S NO
..OH 

(6) 	 (7) or 	 • 
wherein the method comprises: 

HN 
OH 

a) reacting 	 with (Boc)20 under suitable conditions to form the following 

compound: 

O 

OH 

b) reacting the compound formed in step a) with benzyl bromide under suitable 

conditions to form the following compound: 

0 

>'O AN 
OBz1 

c) hydrolyzing the compound formed in step b) under suitable conditions to form the 

following compound: 

HNC  
I
v
y rOBzl 

. , 

c o  
d) reacting the compound formed in step c) with 	under suitable conditions to 

form the following compound: 

c.OH 

N 
OBz1 

NaO 	

le 

 OMe 

e) reacting the compound formed in step d) with 	 OMe under 
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suitable conditions to form the following compound: 

OMe 
OMe 

CCN 
La-•■•40Bz1 

f) resolving the compound formed in step e) under suitable 

following compounds: 

conditions to form the 

OMe 	 OMe 

0 
 OMe 	Me0 

CO 

FZ N 	 S 
OBz1 	 OBz1 

and 	 ; and 

g) hydrogenolyzing the following compound formed in step f): 

OMe 
OMe 

f? 0 

-)fi' ''N 
OBzl 

under suitable conditions to form compound (6), as described 

and hydrogenolyzing the following compound formed in step 0: 

above; 

OMe 
Me0 

t0 

S N 
OBz1 

under suitable conditions to form compound (7), as described above. 
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2418. The method according to claim 19  17 further comprising: 

reducing the compound formed in step e) under suitable conditions to form compound (5): 

OMe 
OMe 

O 

O1 	• HCI 

No OH  
(5) 

• 
2419. A method of making compound (3): 

OMe 
OMe 

O 

cc• HCI 

NI OH 

(3) 
• 

wherein the method comprises: 

HN 
OH 

a)  reacting 	 with (Boc)20 under suitable conditions to form the following 

compound: 

O 

OH 

b)  reacting the compound formed in step a) with benzyl bromide under suitable 

conditions to form the following compound: 

0 

>0)1'''N 
OBz1 

c)  hydrolyzing the compound formed in step b) under suitable conditions to form the 
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following compound: 

HT
...
D.4,  OBzI 

0 
d)  reacting the compound formed in step c) with 	under suitable 

form the following compound: 

conditions to 

ccOH 

N 
OBzI 

NaO  OMe 

e)  reacting the compound formed in step d) with 

suitable conditions to form the following compound: 

OMe under 

OMe 
OMe 

- 

N 

f)  

OBzI 

hydrogenolyzing the following compound formed in step e): 

OMe 
OMe 

- 

N&A, 
013z1 

under suitable conditions to form compound (3), as described above. 

MO. The compound (5RRR): 
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OMe 

01 

 OMe 

R 0 

R'N 
''OBz1 

5RRR  

2221. The compound (5SSR): 

OMe 

Me0 

R 	,,OBzI 

5SSR  

2422. The compound (5R): 

OMe 

OMe 

, 

'''OBz1 

5R  

25. The compound (1R): 

aOH 

NI ..10BzI 

26. A method of making a compound of formula (55) or formula (71): 
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R4  .,/ 	 R3 ,..„.0.,,.,,,,,\ 	...,..---,00-.1 	A.--.... 1  
,, 	, 

I 	R
5 	

i R5  

of 

- 0-J 	/' 	 0'/` R3 	 R4 
(55) 	 -(74-)-- --ef- 	 i. 

c

x...t

o: 

_ j 

 

formula 	"(44)-  alkylating a compound of 	(53), 	, or a compound 

0J 	 R3  \..N,r,.,,,O., 
Q 

formula (81), 

-- : 	:--- 	..:--::.-: 	: 
OH 	 1

/...."
) R4  

04)- 	 formula 	R5 	+544-  , with a compound of 	(51), 

formula (55) 	the 	 formula 

formula 

or 	compound of 	(71); respectively; and 

oc:H

3 

 

_ 

formula 	153r optionally protecting a compound of 	(53), 	, or 

0-J 
a compound of 

form 

OH 
44)r 	(84) 	before , 	said alkylating step; 

0 Q is 	leaving 	that 	 OH in formula wherein 	a 	group 	reacts with 	 (53) 

formula 	the 	 formula compound of 	(55) or 	compound of 	(71), such 

or (81) to 	the 

that the stereochemical 

configuration 	the 	 formula (53) 	the of 	compound of 	 or 	compound of 	(81) 	retained formula is 

in the 	 formula (55) 	the 	 formula compound of 	or 	compound of 	(71), respectively; 

wher-eilicyrkt-and-R5 	' 	 - - 	- • 	- 	• ' . 	- 	- 	. 	- :.: 	: 	: 	: : : 	: 	. 

- 	: 	- 	' 	 be hydrogen; : : 	: 	. 	744-and-R6.cunnot all 	 and 

: 	-G6alkoxy, 

0 J is 	leaving wherein 	a 	group. 

A 	 formula 	formula 

	

method of making a compound of 	(71) or 	(55): 
R3 	 4 

...„---..„,„00-  J 	A.,",.
..
,1 
	 ...,....„......0,,,,..." 

I 	--1  Its  	 I 	— R 

R4 	 R3 

'1741— Of— 	r.jr 	i 
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28. 

R3 

I 	TR5  

formula 

',../.•0 	/''' 
R4 

rte-  activating a compound of formula (73), 	 , 

R4 
....,.-...,...0R 	0...,.,./...,,,,,, ,,  

I _) R5  

or a compound of 

to form the compound of 

'\, ./. 	 - -c- s.••• OH 	i  73  
-(94.1- 	 hydroxy 	reagent (94), 	 , with a 	activating 

formula 	the 	 formula (55), (71) or 	compound of 	 respectively; 

hydroxy, and CrGeallEex-y3  wherein-R.3, 	-and-R5  are 	 selected 

	

R4 independently 	from hydrogen, 

- 	- - 	- 	• 	R4-and-R_cannot 	be hydrogen; : : 	: 	. 	, 	 all 	 and 

X 
R3 ,,,0H  „.\-. 	. 

1
, 

I 	-1--R5 

0 J is 	leaving wherein 	a 	group. 

A 

	

	 formula (73): method of making a compound of 

R3 
,,„,,,OH 	.„\---. 1..,. 

---R5  
'‘,..-"•,0 -'7,,, 

R4 
(73) 

...*0.,,'., 
R4 

(72) hydrogenating and hydrogenolyzing a compound of formula (72), 

- 	- 	-• 	• : 	- 	: : 	:. -: 	: : . 	: 
-,49 

hydroxy, and C4.-Gealkoxy, 

X is 	halide; wherein 	a 	and 

independently 	from hydrogen, wherein-43/4rR4--ankl-R5  are 	 selected 

- 	 - 	' 	R4- 	 be hydrogen. : 	. 	 _cannot all 

29. 	A method of making a compound of formula (72): 
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X 
R3 

 ---S-..1, 

of formula 

,
)—Rs '',../10 	''' 

R4  

-eel- 

OH 

.11.  OH 

-(51-).-  , with a 

R3 

c

\--- 0,
Q 

compound 

and 

(51), 

1
/.,....6

7-R4 

R5 	-(54)  , to form the compound of formula (72); 

X is 	halidc wherein 	a 

whefein.--R4--and-Rs  are independently 	from hydrogen, selected 

- 	- - 	- 	' 	R44  "-cannot 	be hydrogen; : : 	: 	. 	 all 	 and 

: : 

hydroxy, 

- 	--- . 	: : : . 	. 

C4.-GeallEe*y;  

- : : • e e 	 e - 	• 	• - 	- . 	 ..: 

of formula (51) is 	in the 	 formula 

of formula 

retained 	compound of 	(72). 

R4 
.;,
%.1 

 

--r-R5  

OPro 	Y'
R3 

(93) 

ccOH 

OPro 

alkylating a compound 	formula (92), 	-(921--  of 	 , with a 

RI 
' N 

compound 

- : : 

(51), 

[1
/,,,
-R4 

R5 (54) 	to form the 	 formula , 	 compound of 	(93); 

Pro is wherein 	a protecting group; 

wlierein-R, R4-and-R6 	; 	 - 	" - • . 	. 	. 	 : 	: 	: 	: 

- 	- - 	- 	' 	R4-acannot 	be hydrogen; : 	: 	: 	. 	, 	 all 	 and 

- . 	: 4-Golkoxy, 
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31.  

0 	is 	leaving 	that 	OH in the 	of formula (92) to form wherein 	Q 	a 	group 	reacts with 	compound 

formula 	that the 	 of the compound the compound of 	(93), such 	stereochemical configuration 

formula 	is 	in the 	 formula (93). of 	(92) 	retained 	compound of 

A 

	

	 formula (92): method of making a compound of 

32.  

C

^ 'OH 

OPro 
-t92'r 

- - 	- .-. 

Ak  OH 

14. OPro 
formula 	(91) 	form hydrogenating and hydrogenolyzing a compound of 	(91), 	, to 	the 

Pro is wherein 	a protecting group; and 

X is 	halide. wherein 	a 

A 

	

	 formula (53): method of making a compound of 

33.  

cco: 

_ i 

 

(53) 	i. 

Aki  OH 

RIP O—J 
(52) 	form hydrogenating and hydrogenolyzing a compound of formula (52), 	, to 	the 

X is 	halide; wherein 	a 	and 

0 J is 	leaving wherein 	a 	group. 

A 

	

	 formula (52): method of making a compound of 
x 

Al 
 OH 

IIW O—J 
(52) 	3. 



216 

31. 

x 

Ai 
 OH 

to 

WI OH 
activating a compound 	formula (51), 	-Pit" 	hydroxy of 	 , with a 	activating reagent 

X is 	halide; wherein 	a 	and 

wherein 	a 	group. 0 J is 	leaving 

A 	 formula 

35. 

method of making a compound of 	(99): 
cc0—J 

OPro 
-( 	9) 

ccOH 

OPro 
- 	- 	• 	a 	-(92÷' : . -. 	: : . 	: : 	: — • . 	 , with a hydroxy activating reagent to 	

 - 	—  	• • : : 	: 	: 	: 

form 

or a 

Pro is wherein 	a protecting group; and 

wherein 	a 	group. 0 J is 	leaving 

A 	 formula 	 formula method of making a compound of 	(53) or a compound of 	(81): 

,,OH 

cc o

0H 

j 

 

_ 	
'410—J 

03)' 	04* or 

- -.. 

cc0-0 

0—J 
removing a functional 	G or G4  from 	 formula (85), 	t85t-  group 	 a compound of 	 , 

1  

O'er 

 

,:

0—G 

'O —J 

(-86)- :--::.-: . 	:---.. 	:: 	 , respectively, to form the compound of formula 

or the 	 formula compound of 	(81), respectively; 

(53) 

wherein 	a 	group. 0 J is 	leaving 
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36.  

c.--xi
ii

i — 

A 

	

	 of formula (53), 	-444-  method comprising separating a racemic mixture of a compound 

37.  

0

.:

„,\OH 

"*0-.1 
(84) and a compound of formula (8/1), 

The 	 to 	36 	 step further comprises: method according 	claim 	wherein said separation 

38.  

functionalizing 	both 	the 	 formula (52) 	the compound of formula one or 	of 	compound of 	 and 

- 	-- :- 	:-"•-: 	:. 	: 	. 	:- 	: 	:.:. 	• 	:--::.-: 	.-: 

A 	forming 	 of formula (53) and a compound of method of 	a racemic mixture of a compound 

;923. 

formula (81): 

cc:it 	,,ox 

_. j 

	

''"io—J 
."(53)-- 	Wit` and 

'OH 

OH 

formula 	*t8-3t 	hydroxy 	reagent to form activating a compound of 	(83), 	, with a 	activating 

the 	 formula (53) 	the 	of formula (81); the racemic mixture of 	compound of 	and 	compound 

0 J is 	leaving wherein 	a 	group. 

A compound of formula (IA), or a solvate, pharmaceutically acceptable salt, ester, amide, 

complex, chelate, stereoisomer, stereoisomeric mixture, geometric isomer, crystalline or 

form, 	 or 	thereof: amorphous 	Rietalseliter  metabolic precursor 	prodrug 

(IA) 
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R.3  
ju„ 0,...........„

,,,,,,..,...)\
...-- 

R4  

1 
N.

_...----' 	---/....4.7)--"- 

1 	
R5 

1., 
------.../ 

 

'OE 

wherein, R3, R4  and R5  are independently selected from hydrogen, hydroxy and C1-C6alkoxy, 

including isolated enantiomeric, diastereomeric and geometric isomers thereof, and mixtures 

thereof, with the proviso that R3, R4  and R5  cannot all be hydrogen. 

4024. 	A compound of formula (IA) according to claim-39 23, or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof. 

4425. 	A compound of formula (IA) according to 	23, claim-3-9 	or a solvate, pharmaceutically 

acceptable salt thereof, wherein, R4  and R5  are independently selected from hydroxy and 

CI -C6alkoxy, including isolated enantiomeric, diastereomeric and geometric isomers thereof, 

and mixtures thereof. 

4226. 	A compound of formula (IA) according to claim-29 23, or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof, wherein, R3  is hydrogen, R4  and R5  are independently selected 

from hydroxy and C1-C6alkoxy. 

4327. 	A compound of formula (IA) according to claim-49 23, or a solvate, pharmaceutically 

acceptable salt, 	ester, 	amide, 	complex, chelate, 	stereoisomer, 	stereoisomeric 	mixture, 

geometric isomer, crystalline or amorphous form, metabeliter  metabolic precursor or prodrug 

thereof, include.ing isolated enantiomeric, diastereomeric and geometric isomers thereof, and 

mixtures thereof, wherein, R3  is hydrogen, R4  and R5  are independently selected from 

C1 -C6alkoxy. 

4428. 	A compound of formula (IA) according to 23, claim-49 	or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 
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thereof, and mixtures thereof, wherein, R3  is hydrogen, R4  and R5  are independently selected 

from C1-C6alkoxy. 

4429. A compound of formula (IA) according to claim-49 23, or a solvate, pharmaceutically 

chelate, acceptable 	salt, 	ester, 	amide, 	complex, stereoisomer, 	stereoisomeric mixture, 

geometric isomer, crystalline or amorphous form, metabolite, metabolic precursor or prodrug 

thereof, including isolated enantiomeric, diastereomeric and geometric isomers thereof, and 

mixtures thereof, wherein, R3  is hydrogen, R4  and R5  are Cialkoxy. 

4630. A compound of formula (IA) according to claim-3-9 23, or a solvate, pharmaceutically 

enantiomeric, acceptable salt thereof, including isolated diastereomeric and geometric isomers 

thereof, and mixtures thereof, wherein, R3  is hydrogen, R4  and R5  are C1alkoxy. 

4731. A compound of formula (IB), or a solvate, pharmaceutically acceptable salt, ester, amide, 

complex, chelate, stereoisomer, stereoisomeric mixture, geometric isomer, crystalline or 

form, precursor or prodrug thereof: amorphous 	metabolite, metabolic 

R3  
0.................../..^..„.

„,„ 
 

I R4  
y., .....„„-- 

N R5  

OH 

(IB) 

wherein, R3, R4  and R5  are independently selected from hydrogen, hydroxy and C1-C6alkoxy, 

including isolated enantiomeric, diastereomeric and geometric isomers thereof, and mixtures 

thereof, with the proviso that R3, R4  and R5  cannot all be hydrogen. 

4832. A compound of formula (IB) according to 	31, claim-47 	or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof. 

4933. A compound of formula (IB) according to claim-47 31, or a solvate, pharmaceutically 

acceptable salt thereof, wherein, R4  and R5  are independently selected from hydroxy and 
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C1 -C6alkoxy, including isolated enantiomeric, diastereomeric and geometric isomers thereof, 

and mixtures thereof. 

5034. A 	 formula 	 to 	31, compound of 	(IB) according 	claim-4-7 	or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof, wherein, R3 is hydrogen, R4 and R5 are independently selected 

from hydroxy and C1-C6alkoxy. 

5435. A compound 	formula (IB) 	to 	17 31, of 	 according 	claim 	or a solvate, pharmaceutically 

acceptable 	salt, 	ester, 	amide, 	complex, 	chelate, 	stereoisomer, 	stereoisomeric mixture, 

isomer, 	 form, geometric 	crystalline or amorphous 	metabolite, metabolic precursor or prodrug 

thereof, including isolated enantiomeric, diastereomeric and geometric isomers thereof, and 

mixtures thereof, wherein, R3 is hydrogen, R4 and R5 are independently selected from 

C1-C6alkoxy. 

5-236. A compound of formula (IB) according to claim  47  31, or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof, wherein, R3 is hydrogen, R4 and R5 are independently selected 

from C1-C6alkoxy. 

5337. A compound of formula (IB) according to claim-47 31, or a solvate, pharmaceutically 

acceptable 	salt, 	ester, 	amide, 	complex, 	chelate, 	stereoisomer, 	stereoisomeric 	mixture, 

geometric isomer, crystalline or amorphous form, metabolite, metabolic precursor or prodrug 

thereof, including isolated enantiomeric, diastereomeric and geometric isomers thereof, and 

mixtures thereof, wherein, R3 is hydrogen, R4 and R5 are Cialkoxy. 

5438. A compound of formula (IB) according to claim 	17 31, or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof, wherein, R3 is hydrogen, R4 and R5 are Cialkoxy. 

5539. A compound of formula (IC), or a solvate, pharmaceutically acceptable salt, ester, amide, 

complex, chelate, stereoisomer, stereoisomeric mixture, geometric isomer, crystalline or 

form, 	 thereof: amorphous 	met-abeliter  metabolic precursor or prodrug 
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wherein, R3, R4  and R5  are independently selected from hydrogen, hydroxy and C1-C6alkoxy, 

including isolated enantiomeric, diastereomeric and geometric isomers thereof, and mixtures 

thereof, with the proviso that R3, R4  and R5  cannot all be hydrogen. 

5640. 	A compound of formula (IC) according to claim 55 39, or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof. 

5-741. 	A compound of formula (IC) according to claim 55 39, or a solvate, pharmaceutically 

acceptable salt thereof, wherein, R4  and R5  are independently selected from hydroxy and 

C1-C6alkoxy, including isolated enantiomeric, diastereomeric and geometric isomers thereof, 

and mixtures thereof. 

5842. 	A compound of formula (IC) according to claim 55 39, or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof, wherein, R3  is hydrogen, R4  and R5  are independently selected 

from hydroxy and C1-C6alkoxy. 

5943. 	A compound of formula (IC) according to claim 55 39, or a solvate, pharmaceutically 

acceptable 	salt, 	ester, 	amide, 	complex, 	chelate, stereoisomer, 	stereoisomeric mixture, 

geometric isomer, crystalline or amorphous form, metabolite, metabolic precursor or prodrug 

thereof, including isolated enantiomeric, diastereomeric and geometric isomers thereof, and 

mixtures thereof, wherein, R3  is hydrogen, R4  and R5  are independently selected from 

C1-C6alkoxy. 
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6944. A compound of formula (IC) according to claim 55 39, or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof, wherein, R3  is hydrogen, R4  and R5  are independently selected 

from Cy-C6alkoxy. 

61/15. A compound of formula (IC) according to claim 55 39, or a solvate, pharmaceutically 

acceptable salt, 	ester, 	amide, 	complex, 	chelate, 	stereoisomer, 	stereoisomeric 	mixture, 

geometric isomer, crystalline or amorphous form, metabolite, metabolic precursor or prodrug 

thereof, including isolated enantiomeric, diastereomeric and geometric isomers thereof, and 

mixtures thereof, wherein, R3  is hydrogen, R4  and R5  are Cialkoxy. 

6246. A compound of formula (IC) according to claim 55 39, or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof, wherein, R3  is hydrogen, R4  and R5  are CI  alkoxy. 

6-347. A compound of formula 	(ID), or a solvate, pharmaceutically acceptable salt, ester, 

amide,3complex, chelate, stereoisomer, stereoisomeric mixture, geometric isomer, crystalline 

or amorphous form, met 	e, metabolic precursor or prodrug thereof: 

N 	 v) 

R3  

---R4  
y 7.- 
R5  

OH 

(ID) 

wherein, R3, R4  and R5  are independently selected from hydrogen, hydroxy and Ci-C6alkoxy, 

including isolated enantiomeric, diastereomeric and geometric isomers thereof, and mixtures 

thereof, with the proviso that R3, R4  and R5  cannot all be hydrogen. 

6448. A compound of formula (ID) according to claim 63 47, or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof. 
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6-549. A compound of formula (ID) according to claim 63 47, or a solvate, pharmaceutically 

acceptable salt thereof, wherein, R4 and R5 are independently selected from hydroxy and 

C1-C6alkoxy, including isolated enantiomeric, diastereomeric and geometric isomers thereof, 

and mixtures thereof. 

6650. A compound of formula (ID) according to claim  63  47, or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof, wherein, R3 is hydrogen, R4 and R5 are independently selected 

from hydroxy and C1 -C6alkoxy. 

6751. A compound of formula (ID) according to claim  63  47, or a solvate, pharmaceutically 

acceptable salt, 	ester, 	amide, 	complex, 	chelate, 	stereoisomer, 	stereoisomeric mixture, 

isomer, 	 form, 	 or geometric 	crystalline or amorphous 	metabolite, metabolic precursor 	prodrug 

thereof, including isolated enantiomeric, diastereomeric and geometric isomers thereof, and 

mixtures thereof, wherein, R3 is hydrogen, R4 and R5 are independently selected from 

C1-C6alkoxy. 

6452. A 	 formula 	 to 	63 47, or a solvate, compound of 	(ID) according 	claim 	 pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof, wherein, R3 is hydrogen, R4 and R5 are independently selected 

from C1-C6alkoxy. 

6953. A compound of formula (ID) according to claim  63  47, or a solvate, pharmaceutically 

acceptable 	salt, 	ester, 	amide, 	complex, 	chelate, 	stereoisomer, 	stereoisomeric mixture, 

isomer, 	 form, geometric 	crystalline or amorphous 	metabolite, metabolic precursor or prodrug 

thereof, including isolated enantiomeric, diastereomeric and geometric isomers thereof, and 

mixtures thereof, wherein, R3 is hydrogen, R4 and R5 are Cialkoxy. 

7054. A 	 formula 	 to 	63 47, compound of 	(ID) according 	claim 	or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof, wherein, R3 is hydrogen, R4 and R5 are Cialkoxy. 



224 

7455. A compound of formula (IE), or a solvate, pharmaceutically acceptable salt, ester, amide, 

complex, chelate, stereoisomer, stereoisomeric mixture, geometric isomer, crystalline or 

form, precursor or prodrug thereof: amorphous 	metabeliter  metabolic 

(IE) 

i. 

O 

7 ....D„..0? 

R4  

RS 

wherein, R4 and R5 are independently selected from hydrogen and hydroxy, including isolated 

enantiomeric, diastereomeric and geometric isomers thereof, and mixtures thereof, with the 

proviso that R4 and R5 cannot all be hydrogen. 

7256. A compound of formula (IE) according to claim 71 	55, or a solvate, pharmaceutically 

acceptable salt thereof, including isolated enantiomeric, diastereomeric and geometric isomers 

thereof, and mixtures thereof. 

7-357. A compound of formula (IE) according to 	71 claim 55, or a solvate, pharmaceutically 

R5 are independently acceptable salt thereof, wherein, R4 and hydroxy, including isolated 

enantiomeric, diastereomeric and geometric isomers thereof, and mixtures thereof. 

7458. A compound of formula (IE) according to 	71 claim 55, or a solvate, pharmaceutically 

enantiomeric, acceptable salt thereof, including isolated diastereomeric and geometric isomers 

thereof, and mixtures thereof, wherein, R4 and R5 are independently hydroxy. 

7559. A metabeliter  metabolic precursor or prodrug of a compound of formula (IE): 

,0 , - 

la N 	 RS  

OH 



225 

(1E) 

wherein, R4 and R5 are independently selected from hydrogen, hydroxy and C1 -C6alkoxy, 

including isolated enantiomeric, diastereomeric and geometric isomers thereof, and mixtures 

thereof, with the proviso that R4 and R5 cannot all be hydrogen. 

7560. A 	elite, metabolic precursor or prodrug according to claim 75 59, including isolated 

enantiomeric, diastereomeric and geometric isomers thereof, and mixtures thereof. 

7761. A metabeliter  metabolic 	or 	according to claim-75 59, wherein, R4 and R5 precursor 	prodrug 

are independently selected from hydroxy and C1-C6alkoxy, including isolated enantiomeric, 

diastereomeric and geometric isomers thereof, and mixtures thereof. 

7462. A metabeliter  metabolic precursor or prodrug according to claim 75 59, including isolated 

enantiomeric, diastereomeric and geometric isomers thereof, and mixtures thereof, wherein, 

R4 and R5 are independently selected from hydroxy and C1-C3alkoxy. 

7463. A 	 to 	75 59, including isolated metalselite7-metabolic precursor or prodrug according 	claim 

enantiomeric, diastereomeric and geometric isomers thereof, and mixtures thereof, wherein, 

R4 and R5 are independently selected from C1 -C6alkoxy. 

4064. A metabolite, metabolic 	or 	according to claim 75 59, including isolated precursor 	prodrug 

enantiomeric, diastereomeric and geometric isomers thereof, and mixtures thereof, wherein, 

R4 and R5 are independently selected from Ci-C3alkoxy. 

8465. A 	 according to claim 75 59, including isolated metabolite, metabolic precursor or prodrug 

enantiomeric, diastereomeric and geometric isomers thereof, and mixtures thereof, wherein, 

R4 and R5 are C1 alkoxy. 

4266. A metabolite, metabolic 	or 	according to claim 75  59, including isolated precursor 	prodrug 

enantiomeric, diastereomeric and geometric isomers thereof, and mixtures thereof, wherein, 

R4 and R5 are C1alkoxy. 
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8367. A composition comprising: a compound according to any one of claims 39 to 7423 to 58 or a 

fnetebeliter 	 to 	 75 	82 59 	66, metabolic precursor or prodrug according 	any one of claims 	to 	to 

in combination with a pharmaceutically acceptable carrier, excipient or diluent. 

8468. Use of a compound according to any one of claims  39 to 71 23 to 58, a metabolite, metabolic 

precursor or prodrug according to any one of claims  75 to 82 59 to 66, or a composition 

according to 	83 67, in the claim 	 manufacture of a medicament. 

83569. Use of a compound according to any one of claims 39 to 71 23 to 58, a metabolite, metabolic 

precursor or prodrug according to any one of claims  75 to 82 59 to 66, or a composition 

according to claim 83 67, in the manufacture of a medicament for modulating ion channel 

activity in a warm-blooded animal. 

8670. A method for modulating ion channel activity in an in vitro setting comprising administering 

in vitro an effective amount of a compound according to any one of claims 39 to 71 23 to 58, 

a metehelite3-metabolic 	 to 	 75 to 82 59 to precursor or prodrug according 	any one of claims 

66, 	 to 	83 67, a composition according 	claim 	or a medicament manufactured according to 

68. claim-84 

8471. Use of a compound according to any one of claims 39 to 71 23 to 58, a metabolite, metabolic 

precursor or prodrug according to any one of claims 75 to 82 59 to 66, or a composition 

according to claim 83 67, in the manufacture of a medicament for blocking/inhibiting the 

activity/conductance of an ion channel in a warm-blooded animal. 

8872. A method for blocking/inhibiting the activity/conductance of an ion channel in an in vitro 

setting comprising administering in vitro an effective amount of a compound according to 

any one of claims  39 to 71 23 to 58, a metabolite, metabolic precursor or prodrug according 

to any one of claims 75 to 82  59 to 66, or a composition according to claim 83 67, or a 

medicament manufactured according to claim--84 68. 

8973. The use according to claim 85 or 87 69 or 71, wherein said ion channel is a potassium 

channel. 
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9074. The 	 to 	73, 	 channel is a voltage-activated use according 	claim-89 	wherein said potassium 

potassium channel. 

9475. The method according to claim 86 or 88 70 or 72, wherein said ion channel is a potassium 

channel. 

9-276. The method according to claim-94 75, wherein said potassium channel is a voltage-activated 

potassium channel. 

9377. Use of a compound according to any one of claims 39 to 74 23 to 58, a metabelitermetabolic 

precursor or prodrug according to any one of claims 75 to 82 59 to 66, or a composition 

according to claim 83 67, in the manufacture of a medicament for modulating cardiac early 

repolarising currents and cardiac sodium currents in a warm-blooded animal. 

9478. Use of a compound according to any one of claims  39 to 71 23 to 58, a metabelitermetabolic 

precursor or prodrug according to any one of claims  75 to 82 59 to 66, or a composition 

according to claim 83 67, in the manufacture of a medicament for blocking/inhibiting cardiac 

early repolarising currents and cardiac sodium currents in a warm-blooded animal. 

9679. Use of a compound according to any one of claims 39 to 74 23 to 58, a metabolite, metabolic 

precursor or prodrug according to any one of claims 75 to 82 59 to 66, or a composition 

according to claim 83 67, in the manufacture of a medicament for blocking/inhibiting the 

cardiac ion channels responsible for the cardiac early repolarising currents and cardiac 

sodium currents in a warm-blooded animal. 

9680. Use of a compound according to any one of claims  39 to 74 23 to 58, a metabolitermetabolic 

precursor or prodrug according to any one of claims 75 to 82 59 to 66, or a composition 

according to claim-83 67, in the manufacture of a medicament for blocking/inhibiting cardiac 

early repolarising currents and cardiac sodium currents in a warm-blooded animal under 

conditions where an arrhythmogenic substrate is present in the heart of said warm-blooded 

animal. 

978l . Use 	 to 	 39 to 71 23 to 58, of a compound according 	any one of claims 	 a metabelitermetabolic 
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precursor or prodrug according to any one of claims 75 to 82 59 to 66, or a composition 

according to claim 83 67, in the manufacture of a medicament for blocking/inhibiting the 

cardiac ion channels responsible for the cardiac early repolarising currents and cardiac 

sodium currents in a warm-blooded animal under conditions where an arrhythmogenic 

substrate is present in the heart of said warm-blooded animal. 

9482. The use according to any one of claims  93 to 97 77 to 81, wherein said cardiac early 

repolarising currents comprise ionic currents which activate rapidly after depolarisation of 

membrane voltage and which effect repolarisation of the cell. 

9983. The use according to any one of claims 93 to 97 77 to 81, wherein said early repolarising 

currents comprise the cardiac transient outward potassium current GO and/or the ultrarapid 

delayed rectifier current (kw). 

49984. The use according to claim-99 83, wherein the cardiac transient outward potassium current 

GO and/or the ultrarapid delayed rectifier current (IKur)  comprise at least one of the Kv4.2, 

Kv4.3, Kv2.1, Kv1.4 and Kvl.5 currents. 

10185. Use of a compound according to any one of claims  39 to 74 23 to 58, a metabolite, 

metabolic precursor or prodrug according to any one of claims 75 to 82 59 to 66, or a 

composition according to claim 83 67, in the manufacture of a medicament for treating and/or 

preventing arrhythmia in a warm-blooded animal. 

10286. A pharmaceutical composition comprising an amount of a compound according to any one 

of claims  39 to 74 23 to 58, or a met-abeliter  metabolic precursor or prodrug according to any 

one of claims  75 to 82 59 to 66 , effective to treat and/or prevent atrial arrhythmia in a warm- 

blooded animal in need of the treatment and/or prevention, and a pharmaceutically acceptable 

carrier, diluent, or excipient. 

10387. Use of a compound according to any one of claims  39 to 7423 to 58, a metabolite, 

metabolic precursor or prodrug according to any one of claims  75 to 82 59 to 66, or a 

composition according to claim 83 67, in the manufacture of a medicament for treating and/or 

preventing atrial arrhythmia in a warm-blooded animal. 
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10188. Use of a compound according to any one of claims 39 to 71 23 to 58, a metabolite, 

metabolic precursor or prodrug according to any one of claims 75 to 82 59 to 66, or a 

composition according to claim 83 67, in the manufacture of a medicament for treating and/or 

preventing ventricular arrhythmia in a warm-blooded animal. 

10589. A pharmaceutical composition comprising an amount of a compound according to any one 

of claims 39 to 71 23 to 58, or a metabel4er  metabolic precursor or prodrug according to any 

one of claims 75 to 82 59 to 66, effective to treat and/or prevent ventricular arrhythmia in a 

warm-blooded animal in need of the treatment and/or prevention, and a pharmaceutically 

acceptable carrier, diluent, or excipient. 

4-0690. Use of a compound according to any one of claims 39 to 71 23 to 58, a metabolite, 

metabolic precursor or prodrug according to any one of claims 75 to 82 59 to 66, or a 

composition according to claim 83 67, in the manufacture of a medicament for treating and/or 

preventing atrial fibrillation in a warm-blooded animal. 

10791. Use of a compound according to any one of claims  39 to 74 23 to 58, a metabolite, 

metabolic precursor or prodrug according to any one of claims  75 to 82 59 to 66, or a 

composition according to claim 83 67, in the manufacture of a medicament for treating and/or 

preventing atrial flutter in a warm-blooded animal. 

4-0892. Use of a compound according to any one of claims  39 to 74 23 to 58, a metabelite3  

metabolic precursor or prodrug according to any one of claims 75 to 82 59 to 66, or a 

composition according to claim-83 67, in the manufacture of a medicament for treating and/or 

preventing ventricular fibrillation in a warm-blooded animal. 

4-0993. Use of a compound according to any one of claims  39 to 71 23 to 58, a met 	e, 

metabolic precursor or prodrug according to any one of claims 75 to 82 59 to 66, or a 

composition according to claim 83 67, in the manufacture of a medicament for treating and/or 

preventing ventricular flutter in a warm-blooded animal. 

44094. Use of a compound according to any one of claims 39 to 74 23 to 58, a ffiabelite;  

to 	 75 to 82 59 to 66, metabolic precursor or prodrug according 	any one of claims 	 or a 
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to 	83 67, in the 	 for composition according 	claim 	 manufacture of a medicament 	treating atrial 

fibrillation in a warm-blooded animal. 

11195. Use of a compound according to any one of claims 39 to 71  23 to 58, a metabolite, 

metabolic precursor or prodrug according to any one of claims  75 to 82 59 to 66, or a 

according 	claim 	 manufacture of a medicament 	atrial composition 	to 	83 67, in the 	 for treating 

flutter in a warm-blooded animal. 

11296. Use of a compound according to any one of claims 39 to 71 23 to 58, a metahelite3  

metabolic precursor or prodrug according to any one of claims 75 to 82  59 to 66, or a 

to 	83 67, in the 	 for composition according 	claim 	 manufacture of a medicament 	treating 

ventricular fibrillation in a warm-blooded animal. 

11397. Use of a compound according to any one of claims 39 to 71 23 to 58, a metabolite; 

metabolic precursor or prodrug according to any one of claims 75 to 82 59 to 66, or a 

composition according to claim 83 67, in the manufacture of a medicament for treating 

ventricular flutter in a waxen-blooded animal. 

44498. Use of a compound according to any one of claims 39 to 7123 to 58, a met 	metabolic 

precursor or prodrug according to any one of claims 75 to 82 59 to 66, or a composition 

to 	83 67, in the 	 for according 	claim 	 manufacture of a medicament 	preventing atrial 

fibrillation in a warm-blooded animal. 

11599. Use of a compound according to any one of claims  39 to 74 23 to 58, a metabelite3  

metabolic precursor or prodrug according to any one of claims  75 to 82 59 to 66, or a 

composition according to claim 83 67, in the manufacture of a medicament for preventing 

atrial flutter in a warm-blooded animal. 

4-1-6100. Use of a compound according to any one of claims 39 to 74 23 to 58, a metabelite3  

metabolic precursor or prodrug according to any one of claims  75 to 82 59 to 66, or a 

composition according to claim 83 67, in the manufacture of a medicament for preventing 

ventricular fibrillation in a warm-blooded animal. 
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117101. 	Use of a compound according to any one of claims 39 to 71 23 to 58, a metabolite, 

metabolic precursor or prodrug according to any one of claims  75 to 82 59 to 66, or a 

composition according to claim 83 67, in the manufacture of a medicament for preventing 

ventricular flutter in a warm-blooded animal. 


