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Claims 

A carrier-linked treprostinil prodrug of formula (II): 

R°1  Ra2 

1 Z Q T 
Ra' _ _n — Y (II), 

wherein each T is independently selected from structure (i) to (v): 

HO 

I. 

• 

OH OHO 

HO 

(0, 

II 

OHO OH 

;,,,0 
(ii), 
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HO 
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0/  
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0 --....• 0 	OH 

(iii), 

O 

• 

OH 
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(iv),  

0
/ \ • 

• 

OH OH 
(v),  

10 
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wherein dashed lines indicating attachment to the rest of the molecule; 

y is an integer ranging of from 1 to 64, preferably ranging from 1 to 16, 	ire 

preferably y is selected from 1, 2, 3, 4, 5, 6, 7 8, 9, 10, 11, 12, 13, 14, 	and 

16, even more preferably y is 8, 

Rai 	is selected from the group of unsubstituted alkyl; 	su 	tituted alkyl; 

unsubstituted phenyl; substituted phenyl; unsubstituted na, thyl; substituted 

naphthyl; unsubstituted indenyl; substituted indenyl; u substituted indanyl; 

substituted 	indanyl; 	unsubstituted 	tetralinyl; 	ubstituted 	tetralinyl; 

unsubstituted C3_10 cycloalkyl; substituted C3_10  cy 	s alkyl; unsubstituted 4- to 

7-membered 	heterocyclyl; 	substituted 	4- 	t. 	7-membered 	heterocyclyl; 

unsubstituted 9- to 	11-membered heterobic 	lyl; and substituted 9- to 	11- 

membered heterobicyclyl; 

le2  is selected from H, unsubstituted .1kyl, and substituted alkyl; 

11a3  and le4  are independen 	selected from the group consisting of H, 

unsubstituted alkyl, and sub 	ituted alkyl; 

n is 0 or 1; 

Q is a spacer m. ety; 

optionall 	re and Ra3 	are joined together with the atoms to which they are 

attach i to form a ring A; 

• is 	selected 	from 	phenyl; 	naphthyl; 	indenyl; 	indanyl; 	tetralinyl; 	Cno 

cycloalkyl; 4- to 7-membered aliphatic heterocyclyl; or 9- to 11-membered 

aliphatic heterobicyclyl, wherein A is unsubstituted or substituted; 

Z1 	is 	a 	carrier 	comprising 	a 	covalently 	bound 	polymer, 	preferably 	a 

pharmaceutically acceptable polymer; 
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or a pharmaceutical salt thereof. 

2.  The carrier-linked treprostinil prodrug of claim 1, wherein Rat  is H. 

5 3.  The carrier-linked treprostinil prodrug of claim 1 or 2, wherein le is selecte,  from H, 

C16  alkyl or substituted C1 	alkyl, preferably le is H. 

4.  The carrier-linked treprostinil prodrug of any one of claims I to 3, w erein W I  and le 

are joined together with the atoms to which they are attache 	to form a ring A; 

10 wherein A is selected from phenyl; naphthyl; indenyl; i ,  . anyl; tetralinyl; 	C3.10 

cycloalkyl; 4- to 7-membered aliphatic heterocyclyl; or 9 to 11-membered aliphatic 

heterobicyclyl, wherein A is unsubstituted or substitu , 4; more preferably ring A is 

selected from the group consisting of cycloprop 	e, cyclobutane, cyclopentane, 

cyclohexane, and cycloheptane, even more preferably ring A is cyclohexane. 

15 

5.  The carrier-linked treprostinil prodrug of 	y one of claims 1 to 4, wherein T is 

selected from structure (iii). 

6.  The carrier-linked treprostinil prod 	g of any one of claims 1 to 5, wherein y is 4, 6, 8, 

20 10, or 12; preferably, 4, 6, or 8, • ore preferably y is 4. 

7.  The carrier-linked trepros 	it prodrug of any one of claims 1 to 6, wherein the carrier- 

linked treprostinil prod 	g has the structure of formula (II-A): 

— 
. 

A 
• is 

 — 
25 

Y
(11 -A), 

w,  erein 

each T is independently selected from structures (i) to (v): 
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Ho 

At 
(ii), 
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OH 
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HO 

/ 	\ 0 	0  11 

OHO  
	OH 

0 
.‘-.0 	 (iv  

2-0 

> 
\ 0/  11 

* 

5 OH 	OH 
(v), 

wherein dashed li 	s indicating attachment to the rest of the molecule; 

10 

y is an int. Ler ranging of from 1 to 64, preferably ranging from I to 16, more 

prcfcrab 	y is selected from 1, 2, 3, 4, 5, 6, 7 8, 9, 10, 11, 12, 13, 14, 15 and 16, 

even , ore preferably y is 4, 6, 8, 10 or 12; most preferably 4; 

15 a2 • is selected from H, unsubstituted alkyl, and substituted alkyl; 

lel  is selected from the group consisting of H, unsubstituted alkyl, and substituted 

allcyl; 
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A is selected from phenyl; naphthyl; indenyl; indanyl; tetralinyl; C.3_10  cycloalkyl; 4-

to 7-membered aliphatic heterocyclyl; or 9- to 11-membered aliphatic heterobicyclyl 

wherein A is unsubstituted or substituted; 

5 Q is a spacer moiety; 

Z1  is a carrier comprising a covalently bound polymer, preferably a pi srmaceutically 

acceptable polymer. 

10 	8. The carrier-linked treprostinil prodrug of any one of claim• 1 to 7, wherein Q in 

formula 	(II) 	is 	selected 	from 	COOR"9; 	OR'9; 	I 0)R"9; 	C(0)N(leR"9.1); 

S(0)2N(12a9Ra9a); S(0)N(W 9ea); S(0)21e; S(0)Ra9; P (12a9)S(0)2N(Ra9aRa9b); SRa9; 

N(12°12°5; 	OC(0)12a9; 	N(Ra9)C(0)12a9a; 	N( • 	)S(0)2Ra9a; 	N(12a9)S(0)1239a; 

N(11a9)C(0)0Ra9a; N(Ra9)C(0)N(eaRa9b); OC(0 	(Ra9Ra9a); W; CI
-50 alkyl; C2-50 

15 alkenyl; and C2_50 alkynyl, wherein W, C1 _50  al 	I, C2_50 alkenyl, and C2_50 alkynyl are 

optionally substituted with one or more Ila  ', which are the same or different, and 

wherein C1_50 alkyl; C2-50 alkenyl; and C _so alkynyl are optionally interrupted by one 

or more groups selected from the gr. p consisting of -W-, -C(0)O-; -0-; -C(0)-; - 

C(0)N(Rall )-; -S(0)2N(Ral )-; -S(0 	(R°1 )-; -S(0)2-; -S(0)-; -N(12°' I )S(0)2N(Ra115-; 

20 -S-; 	-N(Ran) -; 	-0C(0)Ral 1; 	-N(Ra' 1 )C(0)-; 	-N(Ra11)S(0)2-; 	-N(Rau)S(0) -; 	- 

N(Rall)C(0)0-; -N(Rall)C(0 	(Ralla)-; and -0C(0)N(le'lla110); 

Rag, Rag", Ra9b  are indep ndently selected from the group consisting of H; W; and CI -50 

allcyl; C2-50 alkenyl; .nd C2-50 alkynyl, wherein W, C1-50 alkyl, C2_50 alkenyl, and C2_50 

25 alkynyl are opt . ally substituted with one or more Raw, which are the same or 

different, and 	herein Chso alkyl; C2_50 alkenyl; and C2_50 alkynyl are optionally 

interrupted iy one or more groups selected from the group consisting of W, -C(0)0-; - 

0-; 	-C 4)-• 	-C(0)N(Ran)-; 	-S(0)2N(Ra11)-; 	-S(0)N(Ra'1)-; 	-S(0)2-; 	-5(0)-; 	- 

N(Ral  )S(0)2N(Ralla)..: -5-; -N(Ra11)-; - OC(0)Ra11; -N(12011  )C(0)-; -N(Ra I I  )S(0)2-; - 

30 N ' a11)S(0)-; -N(Ra11)C(0)0-; -N(Ra11)C(0)N(Ral h)-; and -0C(0)N(Ral  ' 'Vila); 

W is selected from the group consisting of phenyl; naphthyl; indenyl; indanyl; 

tetralinyl; C3_1 0 cycloalkyl; 4- to 7-membered heterocyclyl; or 9- to 11-membered 
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heterobicyclyl, wherein W is optionally substituted with one or more Ram, which are 

the same or different; 

R'10  is halogen; CN; oxo (=0); COORa12; ORa12; C(0)1e2; C(0)N(Ra12 0120); 

5 S(0)2N(Ra12Ra12% s(c)N(Ra12Ra12a); se:ThRa12; s(0)Ra12; N(Ra12)s(0)2N(  • 	Ran);  

SRa121 	N(Ra12Ra12a); 	NO2; 	OC(0)1e2; 	N(Ra12)C(0)Ra120; 	N(Ra12  S(0)212.312a1 

N(Ra12)s(0)Ra12a; N(Ra12)C(0)0Ra12a; N(RaI2)C(0)N(Ra12aRa12b); OC t%)N(Ra12Ra12a); 

or C14  alkyl, wherein C1 _6  alkyl is optionally substituted with o • or more halogen, 

which are the same or different; 

10 
Ra113 R`°'", Ra12

3 
 R"2' tc  3.-,a120 are independently selected fro • the group consisting of H; 

and C,4 alkyl, wherein C14  alkyl is optionally substitu 	d with one or more halogen, 

which are the same or different. 

15 	9. The carrier-linked treprostinil prodrug of clai 	:, wherein each -Q- is independently - 

Q1a-Q1 -*, wherein the asterisk indicates the • • nection to Z1  and wherein 

Q1a is a bond; -C(0)0-; -0-; -C(0)-; 	C(0)N(Ra9a)-; -S(0)2N(Ra9a)-; -S(0)N(Ra9a)-; - 

S(0)2-; -5(0)-; -N(Ra9a)S(0)2N( 	1)-1 -S-; -N(Ra9a)-1 -0C(0)-1 	-N(Ra9a)C(0)-1 - 

20 N(Ra9a)S(0)2-; 	-N(Ra9a)S(0 	, 	-N(r9a)C(0)0-; 	-N(Ra9a)C(0)N(Ra91)-; 	- 

OC(0)N(r)-; or -W-, pref' ably -C(0)N(Ra9a)- or -N(Ra9a)C(0)-; 

Q' is selected from 	-50 alkyl, C2-50 alkenyl, and C2-30  alkynyl which are optionally 

substituted with o I • or more Rai°, which are optionally interrupted, provided that Q1  

25 is at least C2, • 	one or more groups selected from the group consisting of C3..7  

cycloalkyl, 	to 7-membered heterocyclyl, 
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—0— , —5— , 	—Nn"--, —N—, 	 —S-5--, —N=N—, 
, 

R",- 

OR
13 

NR
13 	

0 	NR13 
	

0 	 0 
I 	1 	11 	11 	11 	 11 

—C—, —C—, —C—, —C—, —C— O—, —C—N— 

RI  
R

13 	
0 	 S 	 0 

I 	 II 	 II 	 II 
—N —C-0 	, 

R13 

0 

—N —C—N—, —N—C—, 	 —N —C—N—, 
11 	1 
0 	R13 	e 	1a 	

R13 	1 
R 13a 

0 
11 

—0—C—N—, —S 	—N 
13 

R 	 N 

0 	\ 	0 

wherein each of said group may individually be prey 	t one or more times; and which 

C1 _50  alkyl, C2-50 alkenyl, and C2-50  alkynyl may , I tonally be terminated at the end 

connected to Zi  by a group selected from C3.7  cycloalkyl, 4- to 7-membered 

heterocyclyl, 

—0— , 	 —N —5— , —N— , 	, —5-5—, 

ft.
1,,  

"- 

—N=N—, 

OR
13 

NR 
13 	

0 	NR' 	0 	 0 
1 	1 	11 	11 	11 	 11 

—C—, —C—, —C 	—C—, —C-0—, —C—N— 

RI-
1  

R
13 	

0 	 S 	 0 
I 	 II 	 II 	 II 

—N —C—, —N— 	—N — C—N—, • N—, 	 —N— C—O—, 
11 	1 1 13 	I 	

R 
I3a 	1 13 13a 	

R 	R 0 	RI R 
1 

0 
0 
II 

—0—C —N 	, —S 
.13 	 , 

N 

O 	\ 

Ral°  is halogen; CN; oxo (=0); COOle2; °Raiz; c(o)R.12; coNRa12Rai2a);  

' (0)2N(12'1212'12a); S(0)N(12°12Ral 2a);  s(0)2Ra12; 5(0)R.12; N(Ra12)s(0)2N(Ra12aRa126); 

SRal2; 	N(Ra12Ra12a); 	NO2; 	OC(0)Ra12; 	N(Ra12)C(0)R312a; 	N(Ra12)S(0)212312°, 

N(Ra12)S(0)Ral2a; N(Ra12)C(0)0Ra12a; N(e2)C(0)N(Ra12aRa12b); oc(o)N(Rai2Ra12a);  

or C16  alkyl, wherein C1 _6  alkyl is optionally substituted with one or more halogen, 

which are the same or different; 
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Ra12, Ra12a and Ra12b are independently selected from the group consisting of H; an. 

C1 _6  alkyl, wherein C1 _6  alkyl is optionally substituted with one or more halo 	n, 

which are the same or different, 

5 

R13  and R13' arc independently selected from H, C1 _6  alkyl, C2.6 alk yl, or C2-6 

alkynyl; preferably, R13  and R13"  are independently selected from f 1_6 alkyl, 02-6 

alkenyl, or C2.6 alkynyl. 

10 	10. The carrier-linked treprostinil prodrug of any one of claims 1 . 9, wherein the carrier- 

linked treprostinil prodrug is of formula (IIaa): 

_ 	 — 
0 	R

ag Rae 

Z
1 

Q
i 

N 

H 
C. Y 

(ITaa), 

wherein 

15 

each T is independently selectee 	om structures (i) or (iii): 

HO 

)/' 
0 

\ 41 

• 

OH 0,,..7,-,0 

____ 
(i), 

20 
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HO 

)/ \ 
0 11 

411 

OHO OH 

wherein dashed lines indicate attachment to the rest of h- 

(iii),  

olecule; 

5 y is an integer ranging of from 1 to 64; 

12'2  is selected from H, unsubstituted alkyl, a . substituted alkyl; 

Rao  is selected from H, unsubstituted al 	1, and substituted alkyl; 

10 

ring A' is a C3-10 cycloalkyl; 4- 	. 7-membered aliphatic heterocyclyl; or 9- to 11- 

membered aliphatic heterobic 	lyl, wherein Al  is unsubstituted or substituted; 

Q1  is selected from C1_50 r lkyl, C7_50 alkenyl, and C2-50 alkynyl which are optionally 

15 substituted with one or 	ore Ram, which are optionally interrupted, provided that Q' is 

at least C2, by o 	or more groups selected from the group consisting of C3_7 

cycloalkyl, 4- to -membered heterocyclyl, 
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5 

10 

—0— , —S— , —N—, —N=, —S—S—, —N=N—, 

R13  

OR
13 

NR
13 	

0 	NR
13 	

0 	 0 
1 	1 	11 	11 	11 	 11 

—C—, —C—, —C—, —C—, —C-0—, —C—N— 

R 
R

I3 	
0 	 S 	 0 

I 	 II 	 II 	 II 
—N—C—  —N—C—N—, —N —C—N—, —N —C-0 , 

11 	13 	I 	
R 

13a 	1 ,3 	1 
R  11a 	

R13  
0 	R 	R " 	- 

0 
0 
11 

—0—C—N—, —S —N  
R13  N

\ / 
O 0  

wherein each of said group may individually be press 	one or more times; and which 

C] _50  alkyl, C2_50 alkenyl, and C2_30 alkynyl may 4ptionally be terminated at the end 

connected to Z' by a group selected fro 	C3_7  cycloalkyl, 4- to 7-membered 

heterocyclyl, 

—0—, —5—, —N—, —S—S—, —N=N—, 

— 12.
1 ,, 

OR
13 

NR
13 

0 	NR
13 	

0 	 0 
I 	1 	11 	11 	11 	 11 

—C—, —C—, r 	—C—, —C—O—, —C—N—, 

R
,1  
- 

R
13 	

0 	 S 	 0 
I 	 II 	 11 

	

—N—C 	—N 	—N—, —N —C—N—, —N—C—  0—, 

	

11 	1 	3 	
133a 	

I13 	I 	13a 	I13 

	

0 	 11 	R 	R 	R - 

0 
0 
11 

	

—0— C—  • • 	—S 

	

1 	 , 
R13  

\ 

R° l ' 	is halogen; CN; oxo (=0); COOle2; 012312; cow] 2; c(o)N(Ral 2Ra 1 2a);  

: (0)2N(Ral 2Ral 2a); s(0)N(Ra 1 2Ra 1 2a); s(0)2Ra12; sow  12; N(Ra12)5(0)2N(Ra I2aRa 126);  

SRa121 	N(Ir 12 Raj  23); 	NO2; 	OC(0)12,121 	N(Ra12)C(0)Ra l 2a; 	N(Ra12)5(0)7Ra12a; 
N(Ra12)5(0)—K  a I 2a;  N(Ra I 2)C(0)0Ra I  2a; N(Ra I 2)c(0)N(Ral2aRa 1 213. ;  ) OC(0)N(Ra12Ra128); 

or C1 _6  alkyl, wherein C1.6  alkyl is optionally substituted with one or more halogen, 

which are the same or different; 
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Ra12
, 
 Ra12a and Raub  are independently selected from the group consisting of H; an. 

C1_6 alkyl, wherein C1_6 alkyl is optionally substituted with one or more halo: n,  

5 

which are the same or different, 

R13  and R13a  arc independently selected from H, C1_6 alkyl, C2_6 alke 	I, or C2-6 

alkynyl; preferably, R13  and R1311  are independently selected from f _6  alkyl, C2_6 

alkenyl, or C2_6 allcynyl; 

10 Z1  is a carrier comprising a covalently bound polymer, prefer ly a pharmaceutically 

acceptable polymer. 

11.  The carrier-linked treprostinil prodrug of any one of claims 1 to 10, wherein the 

carrier-linked treprostinil prodrug is of formula (II 	): 

15 

_ 
0 	R

a4 
R

a2 

Z
1 CiS 

Q
I 

N 

H 
0y 

(IIab), 

wherein 

20 T, Fe2, r4, A1, Q1i l and y are used as defined in claim 10. 

12.  The carrier-li 	d treprostinil prodrug of any one of claims 1 to 11, wherein the 

carrier-links. treprostinil prodrug is of formula (IIac) or (Had): 

O 
A 

Xl_N 0 
S—HCH+N cis 

/ 
2 x H  

O 

y 
— 

25 (IIac), 
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5 

10 

0 
Z1  XT-N4CH N 	cis 

I I 
H 	H 

_ Y — (Had), 

wherein 

each T is independently selected from structures ( ) or (iii): 

HO 

/ 	\  110 0 

• 

OH 'd ... -...0,-- ..0 

HO 

> 

(0, 

\ 0/  110 

• 

OHO OH 

--- 
(iii), 

Z1  is a carrier comprising a covalently bound polymer, preferably a pharmaceutically 

acceptable polymer. 
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5 

y is an integer ranging of from 1 to 64 

x is selected from 2, 3, 4, 5, 6, 7 or 8, 

Xi  is selected from Ci_15 alkyl, C2_15 alkenyl and C2_15 alkynyl, which a 	optionally 

substituted or interrupted by one or more groups selected from the • •. up consisting 

of C3:7 cycloalkyl, 4- to 7-membered heterocyclyl, 

—0— , —5— , —N—, —N=, —S—S—, 	N=N—, 

R13  

OR
13 

NR
13 

0 	NR
13 

0 	 0 
1 	1 	11 	11 	11 	 11 —C—, —C—, —C—, —C—, —C 0—, —C—N—, 

R13 

R
13 

0 	 S 	 0 
1 	 11 	 11 	 11 —N—C—, —N—C—N—, —N —C— —N—C—O—, 

11 	1 11 1 	1 13 	113a 	 I 	13 0 	R - 	R
13a 

R 	 R 

0 0 
H 

—0— C —N—, —S 	)9 	—N  

R13 4 	' 

5- 

10 wherein 

R13  and R13a  are inds.eendently selected from H, C1_6 alkyl, C2_6 alkenyl, or 

alkynyl. 

C2-6 

15 	13. The carrier-li 	ed treprostinil prodrug of any one of claims 1 to 12, wherein 

carrier-link . i treprostinil prodrug is of formula (IIb): 

the 
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H 
OH 

R 

0 
H 

......---...„,..„...0 
HO • l

i
\
i
l S 

O 

A Z' 
(IIb), 

wherein 

X1  is selected from C1-15 alkyl, C2_]6 alkenyl and C2_,5 a 	ynyl, which are optionally 

5 substituted or interrupted by one or more groups sele ed from the group consisting 

of C3_7 cycloalkyl, 4- to 7-membered heterocyclyl,  

—N=, —0— , —S—, —N—, 

R
I ii  

- 

S—S—, —N=N—, 

OR
13 

NR
13 	

R13 	
0 	0 0  

I 	I 	I 	I 	 I 	I 	 I 	I I 	I 

i  
Ri- 

—C—, —C—, —C— 	C—, —C-0—, —C—N—, 

R13 
	

0 	 S 	 0 
I 	 I 	I 	 II 	 I 	I 

—N—C—, —N—C—N 
I 	I 	I 

—N—C—N—, 
I 	1 1 

—N—C—O—, 

0 	R
13 	

R13 	
R

13a 	R13  

0 
0 

II 
—0—C—N— 

13  
R 

, 
N

O 	\ 
, 

wherein 

10 R13  a.. lin°  are independently selected from H, Ch6  alkyl, C24 alkenyl, or C2-6 

a 	yl. 

y is an integer ranging of from 1 to 64; 

15 xis selected from 2, 3, 4, 5, 6, 7 or 8; 
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Z1  is a carrier comprising a covalently bound polymer, preferably a pharmaceutically 

acceptable polymer. 

14.  The carrier-linked treprostinil prodrug of claim 12 or 13, wherein x is 6. 

5 

15.  The carrier-linked treprostinil prodrug of any one of claims I to 14, 	herein the 

carrier-linked treprostinil prodrug has the structure of formula (IIba): 

S 

OH 
0 	s

s 
 "o 	0  
0  

O 

ITO N 
H 

Si 

y 

10 (llba.), 

wherein 

y is an integer ranging of fro , 1 to 64; and 

15 

Z1  is a carrier comprisi g a covalently bound polymer, preferably a pharmaceutically 

acceptable polymer. 

16.  The carrier-lin ed treprostinil prodrug of any one of claims 1 to 15, wherein the carrier 

2,0 Z' has the s• 	cture of formula (VII): 

B-(- A 	(VII), 

herein 

'..5 

B is branching core, 
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A is a poly(ethylene glycol)-based polymeric chain, and 

n is an integer of from 3 to 32. 

5 	17. 	The carrier-linked treprostinil prodrug of any one of claims 1 

represents a moiety (Ilea): 

0—HCH2CH20 

to 	16, 

A  

w -rein Z1  

F1H—N— 
*N—FH2C ]w{ 

L w  
H 

OCH2  CH2-H-0 t 

— —PH2C Iw [ OCH2 CHH-0 
H 

(ilea), 

0 

wherein 

t ranges from 

5 	w ranges from 

dashed lines 

18. The carrier-linked 

) 

19. The carrier-linked 

a pharmaceutica 

80 to 160; 

2 to 6; 

indicate 

trepro 

prostinil 

acceptable 

2 

and 

attachme 	to the 

nil prodrug 

prodrug 

salt thereof: 

rest of the carrier 

of claim 17, wherein 

of any one of 

2 	2 	it  

-linked treprostinil 

w is 2 

claims 1 to 18 

[ CHH—N2,-- 2 w H  

prodrug. 

or 3. 

of formula (Hc) or 

1 

I 

2 



WO 2013/024052 
	

PCT/EP2012/065745 
183 

HO 
...---.„..o 

O ® leR " 

- 

611  
O  

110 

0  

-•'\,z"\./\.z 
0 

O 
0 

Z' 

5 

(He), 

wherein y is 4 and Z1  represents a moiety (Ilea): 

1t [ CH±N 

r 

---L-N—PH2C ]w[ ----0 
 i'' 	2C H20 CH±N 

1 	H 
OCH2 	2 	t CH 

—I N—PH,C }
' 

[ OCH CH+0 	f4 +CH2CH20 I t [ CH±N ' 	H 

wherein dashed 

ranges from 80 

10 

20. The carrier-linked 

substituted C] _6  

21. The carrier-1' 

15 	Ci_6 alkyl o substituted 

22. A car er-linked 

Z1 -(-X°  - 

20 

wherein each 

2 	2 	t  

lines indicate a 	chment to 

to 160 and w • 2 or 3. 

trey ostinil prodrug of 

alky 

ed treprostinil prodrug of any 

C1 	alkyl. 

treprostinil prodrug of formula 

Dy 	(I), 

T is independently selected from 

the rest of the 

claim 1, wherein 

one of claims 

(I): 

structures (i) 

structure 

Irl  

1 to 3, 

to (v): 

w H 	(Ilea), 

of formula (Hc), t 

is Ch6 alkyl or 

wherein 12113  is H, 
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HO 

/ 	\ 0  110 

OHO 	OH 

;,(0 
(iv), 

-4-0 

0 
11 

5 (v), 

to X°; 

OH 	OH 

wherein dashed li es indicating attachment 

10 

15 

y is an intr_er ranging of from 1 to 64, 

prefcrab 	y is selected from 1, 2, 3, 4, 5, 

even 	ore preferably y is 8, 

ach X°  is independently (X°A)mi-(X°B).2; 

ml; m2 are independently 0; or 1; 

preferably ranging from 

6, 7 8, 9, 10, 11, 12, 13, 

1 to 

14, 

16, more 

15 and 16, 

X°A  is T°; 
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X"  is a branched or unbranched C1 _15  alkylene group which is unsubstituted o 

substituted with one or more R3, which are the same or different; 

5 R3  is halogen; C1 _6  alkyl; CN; C(0)R4; C(0)0R4; OR4; C(0)R4; C(0)• (R4R44); 

S(0)2N(R4R
4.); 	s(D)N(R4R4a); 	S(0)2R4; 	S(0)R4; 	N(R4)S(0)2N(R4 . 41))  ; 	SR4; 

N(R4R4a); 	NO2; 	OC(0)R4; 	N(R4)C(0)R4°; 	MR4)S 0 2R4a> 	(R4)S(0)R4a; 

N(R4)C(0)N(R4aR41i); N(R4)C(0)0R4a; OC(0)N(R4R44); or T°; 

10 R4, R4a, Rib  are independently selected from the group consi 	ng of H; T°; C1.6  alkyl; 

C24  alkenyl; and C26 alkynyl, wherein C1-6  alkyl; C26 a 	enyl; and C2_6  alkynyl are 

optionally substituted with one or more R5, which are 	e same of different; 

R5  is halogen; CN; C(0)R6; C(0)0R6; OR6; C(0 R6; C(0)N(R6R64); S(0)2N(R6R64); 

15 S(0)N(R6R64); 	S(0)2R6; 	S(0)R6; 	N(R6)S 4)2N(R64R6°); 	SR6; 	N(R6R64); 	NO2; 

OC(0)R6; 	N(R6)C(0)R6°; 	N(R6)S02R64 	N(R6)S(0)R6a; 	N(R6)C(0)N(R64126°); 

N(R6)C(0)0R64; OC(0)N(R6R6a); 

R6, R6a, R66  are independently sel cted from the group consisting of H; C1 _6  alkyl; C2_ 

20 6 alkenyl; and C2_6  alkynyl, 	erein CI  _6  alkyl; C2-6  alkenyl; and C2_6  alkynyl are 

optionally substituted with ' e or more halogen, which are the same of different; 

T°  is phenyl; naph h 	; azulenyl; indenyl; indanyl; C3.7  cycloalkyl; 3 to 7 membered 

heterocyclyl; 	or 	: 	to 	11 	membered 	heterobicyclyl, wherein T°, 	is optionally 

25 substituted wi • one or more R7, which are the same or different; 

R7 	is 	ogen; 	CN; 	COOR8; 	OR8; 	C(0)R8; 	C(0)N(R8R84); 	S(0)2N(R8R8a); 

S(0) 	• 8R84); 	S(0)2R8; 	S(0)R8; 	N(R8)S(0)2N(R84R8°); 	SR8; 	N(R8R84); 	NO2; 

O 	0)R8; 	N(R8)C(0)R84; 	N(R8)S(0)2R84; 	N(R8)S(0)R8a; 	N(R8)C(0)0R84; 

30 (R8)C(0)N(R84128°); OC(0)N(R8R84); oxo (=0), where the ring is at least partially 

saturated; C1_6 alkyl; C2-6 alkenyl; or C2-6  alkynyl, wherein C1 _6  alkyl; C2_6  alkenyl; 

and C2_6  alkynyl are optionally substituted with one or more R9, which are the same 

or different; 
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Rs, Rsa, Rsb  are independently selected from the group consisting of H; C1 _6  alkyl; C2_ 

6 alkenyl; and C24  alkynyl, wherein C14  alkyl; C2-6  alkenyl; and C2_6 alkynyl ar 

optionally substituted with one or more R1°, which are the same of different; 

5 R9, RI°  are independently selected from the group consisting of halo 	; CN; 

C(0)RI I ; 	C(0)OR"; 	OR"; 	C(0)1211; 	C(0)N(Riiiii I a); 	S(O 	(RI le a);  

S(0)N(RIIR1 la); 	S(0)2R"; 	S(0)12_11 ; 	N(1211 )S(0)2N(RilaR1 Ib); 	SR' ; 	N(RI1R11a); 

NO2; 	OC(0)R11 ; 	N(RII)C(0)R113; 	N(R11)S02R1 la; 	N(1211)8(0)R1th; 

N(R11)C(0)N(R1131211b); N(R11)C(0)0R1 I a; and OC(0)N(RIIRII  

10 
R11, R"", 	

b RI I 	are independently selected from the group 	onsisting of H; C1 _6  alkyl; 

C2-6  alkenyl; and C2.6 alkynyl, wherein C1 _6  alkyl; C2 	alkenyl; and C2_6  alkynyl are 

optionally substituted with one or more halogen, w 	h are the same of different; 

15 

20 

Z' is a carrier comprising a covalently bound 	olymer, preferably a pharmaceutically 

acceptable polymer, 

wherein the carrier is covalently att 	hed to a moiety X°, provided that one of ml, 

m2 is I and wherein the carrier is ovalently attached to Tin case ml, m2 = 0, 

or a pharmaceutically ace. ,table salt thereof. 

23.  The carrier-linked tr- rostinil prodrug or a pharmaceutically acceptable salt thereof of 

claim 22, wherein 	comprises a PEG-based polymer. 

25 

24.  The carrier- nkcd treprostinil prodrug or a pharmaceutically acceptable salt thereof of 

claim 22 sr 23, wherein Z' comprises a water-soluble polymer. 

25.  Tho carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 

30 y one of claims 22 to 24, wherein y is an integer of from 4 to 16, preferably y is 8. 

The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 
1 any one of claims 1 to 15 and 20 to 25, wherein Z has the structure of formula (III): 
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0 	:7( 
0 	 1 	N 

H 
H 

kN 	 0 
o 	p 

- 
0 

H 
N 
.7C... 

q 	0 	n 
(TB), 

wherein 

5 dashed lines indicate attachment to X°, provided that one of 	1, m2 is 1 and 

wherein the carrier is covalently attached to Tin case ml, m 	0, 

each of m, n, and p are independently an integer rangint of from 5 to 500, 

10 and q ranges of from 2 to 32. 

27.  The carrier-linked treprostinil prodrug or a pha • 	aceutically acceptable salt thereof of 

any one of claims 1 to 15 and 20 to 25, where n Z1  is of formula (VI): 

15 B—(—A-HypY),, 	(VI), 

wherein 

B is a branching core,  

20 each A is indepen. , tly a poly(ethylene glycol)-based polymeric chain, 

each Hyp' is 	dependently a branched moiety, and 

n is an • teger of from 3 to 32. 

25 

28.  The *•rrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 

cl 	m 27, wherein Z1  is selected from structures (i-y) to (iii-y): 
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H 
H-N 

NH 

NH 

• 
' 

HN 
H 	H 	 H 

C 0 
0 -1 

 
eN  

X
NH 7 N 

0 
0 

HH H N1FIN 

0 NH 

 

(iii-y); 

wherein 

5 dashed lines indic. e attachment to X°  of formula (I) , provided that one of ml, 

m2 is 1 and wh 	em the carrier is covalently attached to Tin case ml, m2 = 0„ 

p is an i 	ger of from 5 to 2000, preferably from 10 to 1000, more preferably 

from 1 t to 500, most preferably from 100 to 1000, 

10 

S 1 or 2. 

29. 	he carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 

any one of claims 1 to 15 and 20 to 25, wherein Zi  has the structure of formula (V) 

15 

Hypi mx  — POO — Hyp2  (V), 

wherein 
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POLx  is a polymeric moiety having a molecular weight ranging from 0.5 kDa t. 

5 

160 kDa, 

Hypi  and Hype  are independently a hyperbranched moiety, and 

mx is 0 or 1. 

30. The carrier-linked treprostinil prodrug or a pharmaceutically acc' • able salt thereof of 

10 claim 29, wherein mx is 0 and POL" — Hype  is selected from • - following structures: 

'NH 

\ 
) 

\ 
0 	i 

\ 	/ )-, / 	\ 	t 
I IN 	N-1- 

11 	I 	II 	1 	- 
_,,,---„,

0 
 t

p
?„,_,N, 

lof 	L 

1 	u ,. 
II 

N-1- 
H ' 	Of- X), 

___. H 

\----\ 
\---\‘ 	-It_ 

/ -NH 
0 

NH 

K 
-• 1IN A  

( \ 	r NH , 1 
° 

	

/ 	\ 

	

HN 	, 
H 	1 	/  

	

,,, 
	

N  
H 	r 	H 

.,1)1„, 	,„. - 	"- 
N l'_ --- 	0 	px-' 	1 	),NH  
	1  0 	 0 

	

0 	.-- 

\1- 	1 H 
NT HN, 

7/ 	N \ 
O 

NH 
(vI-X), 
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. NH 
(v11-X), 

11
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---' 
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,-0 	,---. 
O 	

I 	H  
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1.. ..1 
FIN.,  

(vlll-x), 

herein 

dashed lines indicate attachment to a moiety X°, provided that one of ml, 

and wherein the carrier is covalently attached to Tin case ml, m2 = 0, 

m2 is 1 
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px is an integer of from 5 to 2000, preferably 10 to 1000, in particular 100 to 

1000, and 

qx is an integer of from 0 to 15, preferably 3 to 7, more preferably, qx is 6. 

5 

31.  The carrier-linked treprostinil prodrug or a pharmaceutically acceptable s 	t thereof of 

any one of claims 1 to 15 and 20 to 25, wherein Z1  comprises an ami 	acid sequence 

of at least 100 amino acid residues, and 

10 wherein the amino acid sequence of at least 100 amino a. d residues is in random 

coil conformation, and, 

wherein the amino acid sequence of at least 114 amino acid residues comprises 

alanine, serine and proline residues. 

15 

32.  The carrier-linked treprostinil prodrug or a 	armaceutically acceptable salt thereof of 

any one of claims 22 to 31, wherein eac 	is unsubstituted. 

33.  A pharmaceutical composition c• 	prising a carrier-linked treprostinil prodrug or a 

20 pharmaceutically acceptable s 	t thereof of any one of claims 1 	to 32 thereof, 

optionally together with one 	r more pharmaceutically acceptable excipients. 

34.  

25 

A pharmaceutical co 	osition according to claim 33, 

(i) wherein 	h- 	carrier-linked 	treprostinil 	prodrug 	is sufficiently 	dosed 	in the 

pharmaceutic 	composition 	to 	provide 	a 	therapeutically 	effective 	amount 	of 

treprostini 	or at least 12 hours in one application, and/or 

(ii) herein a single dose of the pharmaceutical composition comprises about 2 to 

30 a.out 6, preferably about 4 mg treprostinil. 

35 A carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 

any one of claims I to 32, or a pharmaceutical composition of claim 33 or 34, for use 

as a medicament. 
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5 

10 

15 

20 

36.  A carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof o 

any one of claims 1 to 32 or a pharmaceutical composition of claim 33 or 34 for u 	in 

a method of treating or preventing a disease or disorder which can be treated 4 nd/ or 

prevented by treprostinil. 

37.  The carrier-linked treprostinil prodrug or a pharmaceutically acceptab 	salt thereof or 

the pharmaceutical composition for the use of claim 36, whey. n the disease or 

disorder is pulmonary arterial hypertension. 

38.  A method of treating, controlling, delaying or preventin: n a mammalian patient in 

need of the treatment of one or more conditions co 	rising administering to said 

patient a diagnostically and/or therapeutically effe 	ye amount of the carrier-linked 

treprostinil prodrug or a pharmaceutically accept. 'le salt thereof of any of claims 1 to 

32 or the pharmaceutical composition of claim .3 or 34. 

39.  The water-soluble carrier-linked prodru P or a pharmaceutically acceptable salt thereof 

of any one of claim 1 to 32 or the p trmaceutical composition of claim 33 or 34, for 

use as medicament for topical, enteral administration, parenteral administration, 

inhalation, 	injection, 	or 	i, 	sion, 	intraarticular, 	intradermal, 	subcutaneous, 

intramuscular, intravenous, 	traosseous, and intraperitoneal, intrathecal, intracapsular, 

intraorbital, 	intracardia 	transtracheal, 	subcuticular, 	intraarticular, 	subcapsular, 

subarachnoid, intraspi .1, intraventricular or intrasternal administration. 

25 
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Claims 

A carrier-linked treprostinil prodrug of formula (II): 

Z1  

Rah' 
Rae 

Q T 

Rat  n Rat  
— Y 

(II), 

wherein each T is independently selected from structures (i) to (v): 

HO 

)/ 
0 0 111 

111 

OH OHO 

HO 

(0, 

0 110 

OHO 

k0 

OH 

(ii), 
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HO 

0 11 O 

OHO OH 

(iii),  

HO 

> 
0/  110 

0 	OH 0 ---...- 

><0 
(iv),  

to 

> 
110 0 

(v),  OH 	OH 

wherein dashed lines indicating attachment to the rest of the molecule; 

y is an integer ranging of from 1 to 64, 

10 
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Ral  is selected from the group of unsubstituted alkyl; substituted alkyl; 

unsubstituted phenyl; substituted phenyl; unsubstituted naphthyl; substituted 
naphthyl; unsubstituted indenyl; substituted indenyl; unsubstituted indanyl; 

5 substituted 	indanyl; 	unsubstituted 	tetralinyl; 	substituted 	tetralinyl; 
unsubstituted C3_10 cycloalkyl; substituted C3_10 cycloalkyl; unsubstituted 4- to 
7-membered 	heterocyclyl; 	substituted 	4- 	to 	7-membered 	heterocyclyl; 
unsubstituted 9- to 11-membered heterobicyclyl; and substituted 9- to 11-
membered heterobicyclyl; 

10 
Rae is selected from H, unsubstituted alkyl, and substituted alkyl; 

Rai  and Rao  are independently selected from the group consisting of H, 
unsubstituted alkyl, and substituted alkyl; 

15 
n is 0 or 1; 

Q is a spacer moiety; 

20 optionally, Ral  and Rai 	are joined together with the atoms to which they are 
attached to form a ring A; 

A 	is 	selected 	from 	phenyl; 	naphthyl; 	indenyl; 	indanyl; 	tetralinyl; 	C3_10 

cycloalkyl; 4- to 7-membered aliphatic heterocyclyl; or 9- to 11-membered 
25 aliphatic heterobicyclyl, wherein A is unsubstituted or substituted; 

Z1  is a carrier comprising a covalently bound polymer 

or a pharmaceutical salt thereof 

30 
2.  The carrier-linked treprostinil prodrug of claim 1, wherein y is an integer ranging of 

from 1 to 16. 

3.  The carrier-linked treprostinil prodrug of claim 1 or 2, wherein y is selected from 1, 2, 
35 3, 4, 5, 6, 7 8, 9, 10, 11, 12, 13, 14, 15 and 16. 

4.  The carrier-linked treprostinil prodrug of any one of claims 1 to 3, wherein Ra2  is H. 

5.  The carrier-linked treprostinil prodrug of any one of claims 1 to 4, wherein Rao  is 
40 selected from H, C1 _6  alkyl or substituted C1.6  alkyl. 

6.  The carrier-linked treprostinil prodrug of any one of claims 1 to 5, wherein Rao  is H. 

7.  The carrier-linked treprostinil prodrug of any one of claims 1 to 6, wherein Rai  and Rai 
45 are joined together with the atoms to which they are attached to form a ring A; 
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wherein A is selected from phenyl; naphthyl; indenyl; indanyl; tetralinyl; C3_10 

cycloalkyl; 4- to 7-membered aliphatic heterocyclyl; or 9- to 11-membered aliphatic 
heterobicyclyl, wherein A is unsubstituted or substituted. 

5 	8. The carrier-linked treprostinil prodrug of claim 7, wherein ring A is selected from the 
group consisting of cyclopropane, cyclobutane, cyclopentane, 	cyclohexane, and 
cycloheptane. 

9.  The carrier-linked treprostinil prodrug of claim 7 or 8, wherein ring A is cyclohexane. 
10 

10.  The carrier-linked treprostinil prodrug of any one of claims 1 to 9, wherein T is 
selected from structure (iii). 

11.  The carrier-linked treprostinil prodrug of any one of claims 1 to 10, wherein y is 4, 6, 
15 8, 10, or 12. 

12.  The carrier-linked treprostinil prodrug of any one of claims 1 to 11, wherein y is 4, 6, 
or 8. 

20 	13. The carrier-linked treprostinil prodrug of any one of claims 1 to 12, wherein y is 4. 

14. The carrier-linked treprostinil prodrug of any one of claims 1 to 13, wherein the 
carrier-linked treprostinil prodrug has the structure of formula (II-A): 

— 	 — Rao Rae 

I 
Z 

.O

T  

—Y 
25 (II-A), 

wherein 

each T is independently selected from structures (i) to (v): 

HO 

)/ 
0 	0 40 

OH 	OHO 

- --- 
30 (i), 
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5 

HO 

i O 

OHO OH 

),:.0 
(ii),  

HO 

i O 

OH 

(iii),  

HO 

i 40 O 

OH OYO  

O 
(iv),  

10 
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0 

1 \O 1101 

OH 	OH 
(v), 

5 wherein dashed lines indicating attachment to the rest of the molecule; 

y is an integer ranging of from 1 to 64, preferably ranging from 1 to 16; 

Rae  is selected from H, unsubstituted alkyl, and substituted alkyl; 
10 

Rao  is selected from the group consisting of H, unsubstituted alkyl, and substituted 
alkyl; 

A is selected from phenyl; naphthyl; indenyl; indanyl; tetralinyl; C3.10 cycloalkyl; 4- 
15 to 7-membered aliphatic heterocyclyl; or 9- to 11-membered aliphatic heterobicyclyl, 

wherein A is unsubstituted or substituted; 

Q is a spacer moiety; 

20 Zi  is a carrier comprising a covalently bound polymer, preferably a pharmaceutically 
acceptable polymer. 

15. The carrier-linked treprostinil prodrug of claim 14, wherein y is 4. 

25 	16. The carrier-linked treprostinil prodrug of any one of claims 1 to 15, wherein Q in 
formula 	(II) 	is 	selected 	from 	COORa9; 	ORa9; 	C(0)Ra9; 	C(0)N(Ra9Ra9a); 

S(0)2N(Ra9Ra9a); S(0)N(Ra9Ra9a); S(0)2Ra9;  S(0)Ra9; N(Ra5S(0)2N(Ra9aRa9b); SRa9; 
N(Ra9Ra9a); 	OC(0)Ra9; 	N(Ra9)C(0)Ra9a; 	N(Ra9)S(0)2Ra9a; 	N(Ra9)S(0)Ra9a; 
N(Ra9)C(0)0Ra9a; N(Ra9)C(0)N(Ra9aRa9b); OC(0)N(Ra9Ra9a); W; C1-50 alkyl; C2-50 

30 	alkenyl; and C2-50 alkynyl, wherein W, C1_50 alkyl, C2_50 alkenyl, and C2_50 alkynyl are 
optionally substituted with one or more Ram, which are the same or different, and 
wherein C1-50 alkyl; C2-50 alkenyl; and C2_50 alkynyl are optionally interrupted by one 
or more groups selected from the group consisting of -W-, -C(0)O-; -0-; -C(0)-; 
-C(0)N(Ral  I  )-; -S (0)2N(Ra 1 I  )-; -S(0)N(Ral  5-; -S(0)2-; -S(0)-; -N(Ral I  )S(0)2N(Ra I 1 a)- 

3 5 	; -S-; 	-N(Ra I 1 ).-; 	-0C(0)Ra I  I; 	-N(Ra n
)C(O)-; 	-N(Ra 1 I  )S(0)2-; 	-N(Ra I I  )S(0)-; 

-N(Ra  1 I  )C(0)0-; -N(Ra 1 1)C(0)N(Ra 1 I a)-; and -0C(0)N(Ra  1 1 Ra I I a); 



171 

Rag, lea,  Ra9b  are independently selected from the group consisting of H; W; and C1-50 
alkyl; C2.50 alkenyl; and C2-50 alkynyl, wherein W, C1_50 alkyl, C2_50 alkenyl, and C2.50 
alkynyl are optionally substituted with one or more Rai°, which are the same or 

5 different, and wherein C1_50 alkyl; C2_50 alkenyl; and C2_50 alkynyl are optionally 
interrupted by one or more groups selected from the group consisting of W, -C(0)O-; 
-0-; 	-C(0)-; 	-C(0)N(VII)-; 	-S(0)2N(Ral 1)-; 	-S(0)N(Ral 1)-; 	-S(0)2-1 	-S(0)-1 
-N(Ral I )S(0)2N(Ral la)-, -S-; -N(Ral I )-; -0C(0)12.a11; -N(Rall)C(0)-; -N(R

au)S(0)2-; 
N(Ral I )S(0)-; -N(za I 1)C(0)0-;  _N(Ra I l )c(o)N(Ra I I a)  ; and -0C(0)N(Ral1Ral la); 

10 

W is selected from the group consisting of phenyl; naphthyl; indenyl; indanyl; 
tetralinyl; C3_10 cycloalkyl; 4- to 7-membered heterocyclyl; or 9- to 11-membered 

heterobicyclyl, wherein W is optionally substituted with one or more Ram, which are 
the same or different; 

15 

Ral°  is halogen; CN; oxo (=0); 	COORa12; ORal2; 	c(o)Ral2;  c(o)N(Ral2Ral2a);  

S(0)2N(Ral2Ral2a); S(0)N(Ral2Ral2a);  s(0)2Ra12;  s(0)Ral2;  i\i,a12. (It 	)S(0)2N(Ral2aRa126); 
sRal2; 	N(Ral2Ral2a); 	NO2; 	OC(0)Ir 12; 	N(Fr 12)C(0)Ral2a; 	N(za12)s(0)2Ral2a; 

N(Ral2)S(0)Ral2a; N(Ra12)C(0)0Ral2a; N(Ra12)C(0)N(Ra 12aRal 2); OC(0)N(Ral2Ral2a); 

20 or C1.6 alkyl, wherein C1.6 alkyl is optionally substituted with one or more halogen, 
which are the same or different; 

25 

Rai I ; Ral la; Ral2; Ral2a; xna12b are independently selected from the group consisting of H; 
and C1.6 alkyl, wherein C1_6 alkyl is optionally substituted with one or more halogen, 
which are the same or different. 

17. The carrier-linked treprostinil prodrug of claim 16, wherein each -Q- is independently 
-Q1a-Q1-*, wherein the asterisk indicates the connection to Z1  and wherein 

30 Qth  is a bond; -C(0)O-; -0-; -C(0)-; -C(0)N(Ra9a)-; -S(0)2N(Ra9a)-; -S(0)N(Ra9a)-; 
-S(0)2-; 	-S(0)-; 	-N(Ra9a)S(0)2N(Ra9b)-; 	-S-; 	-N(Ra9a)-; 	-0C(0)-; 	-N(Ra9a)C(0)-; 
-N(lea)S(0)2-; 	-N(Ra9a)S(0)-; 	-N(Ra9a)C(0)0-; 	-N(Ra9a)C(0)N(Ra9b)-; 
-0C(0)N(Ra9a)-; or -W-,; 

35 Q1  is selected from C1.50 alkyl, C2_50 alkenyl, and C2-50 alkynyl which are optionally 
substituted with one or more Rai°, which are optionally interrupted, provided that Q1  
is at least C2, by one or more groups selected from the group consisting of C3.7 
cycloalkyl, 4- to 7-membered heterocyclyl, 
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—0— , —5— , —N—, —/\1=—", —S—S—, —N=N—, 
R13 

3 
OR

1 	
NR 

13 	
0 	NR 

13 
0 	 0 

1 	1 	11 	11 	11 	 11 
—C— , —C—, 	—C—, —C--, —C-0—, 

R
I3 

0 	 S 
I 	 II 	 11 

—N—C—, —N—C—N—, —N—C—N—, 
11 	1 	1 13a 	1 13 	I 
0 	R

13 	
R 	R 	R

I3a 

0 
11 

—0—C—N—, —S 	 N 
I 	13 N 

—C—N—, 
R13 

0 
II 

—N—C—O—, 
1 13 
R 

0 

0 	\ 	0 	S— 

wherein each of said group may individually be present one or more times; and which 
C1.50  alkyl, C7_30  alkenyl, and C2_30  alkynyl may optionally be terminated at the end 
connected to Z' by a group selected from C3_7  cycloalkyl, 4- to 7-membered 

5 	heterocyclyl, 

—0— , —5— , —N—, —N=, —5-5—, —N=N—, 

R13  
3 	13 	 13 OR

1 	
NR 	0 	NR 

	
0 	 0 

1 	1 	11 	11 	11 	 11 
—C— , —C—, —C—, —C—, —C-0—, 

R
I3 

0 	 S 
1 	 II 	 II 

—N—C—, —N—C—N—, —N—C—N—, 
11 	1 	1 	1 13 	I 13a 
0 	R

I3 	
R

13a 
R 	R 

0 
II 

—0—C—N—, —S 

R
13 

—C—N—, 
R13 

0 
II 

—N—C-0—, 
1 13 
R 

0 

N\ 
O
/ 

Rai°  is halogen; 	CN; oxo (=0); 	COORal2; 01e12; C(0)1e12; 	C(0)N(Ral2Ral2a); 

S(0)2N(Ra121e2a); S(0)N(Ra12Ral2a); s(0)2Ra12; spwal2; N(Ra12)s(0)2N(Ra12aRal2b);  

10 	SRa121 	N(Ral2Ral2a); 	NO2; 	OC(0)Ral2; 	N(Ra12)C(0)Ral2a; 	N(Ra12)s(0)2Ral2a; 

N(Ra12)S(0)Ra12a; N(x. ,na12. )C(0)01r12a; N(Ral2)C(ow(Ral2aRa12); oc(o)N(Ral2Ral2a);  

or C1.6  alkyl, wherein C1.6  alkyl is optionally substituted with one or more halogen, 
which are the same or different; 

15 	lc nal2;  Ra--12 a  and Raub  are independently selected from the group consisting of H; and 

C1 _6  alkyl, wherein C1.6 alkyl is optionally substituted with one or more halogen, 
which are the same or different, 
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R13  and R13a  are independently selected from H, C1.6 alkyl, C2.6 alkenyl, or C2-6 

alkynyl. 

5 	18. The carrier-linked treprostinil prodrug of any one of claims 1 to 17, wherein the 
carrier-linked treprostinil prodrug is of formula (IIaa): 

— 	 — 
0 	

R.
a4 Ra2 

Z I  QI  N 

H 	ip _Y 
(IIaa), 

wherein 
0 

each T is independently selected from structures (i) or (iii): 

HO 

> 
0/  	11 

411 

OH 

5 

(i), 

HO 

) 411 0 	O 

OH 
 C)13 

(iii), 

wherein dashed lines indicate attachment to the rest of the molecule; 
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y is an integer ranging of from 1 to 64; 

Rae is selected from H, unsubstituted alkyl, and substituted alkyl; 

5 Rao  is selected from H, unsubstituted alkyl, and substituted alkyl; 

ring A1  is a C3-i0 cycloalkyl; 4- to 7-membered aliphatic heterocyclyl; or 9- to 11- 
membered aliphatic heterobicyclyl, wherein A1  is unsubstituted or substituted; 

10 Q1  is selected from C1_50 alkyl, C2-50 alkenyl, and C2.50  alkynyl which are optionally 
substituted with one or more Raw, which are optionally interrupted, provided that Q1  is 
at least C2, by one or more groups selected from the group consisting of C3_7  
cycloalkyl, 4- to 7-membered heterocyclyl, 

—0—, —S—, —N—, —N=, —S—S—, 
R13 

—N=N—, 

3 	13 	 13 OR
1 	

NR 	0 	NR 
	

0 	 0 
I 	I 	II 	I 	I 	I 	I 	 I 	I 

—Cm —C—, —C—, —C—, —C-0—, —C—N—, 

R
13 

R13 	 0 	 S 	 0 
I 	 II 	 II 	 II 

—N—C—, —N—C—N—, —N—C—N—, —N—C-0—, 
II 	I 	I 	I 	I 	I 13 
O 	

13a 	I3 	13a 	13 
0 	R 	R 	R 	R 	R 

 

0 
0 
II 

— —0—C—N—, 

1  N 
RS

13  
/ 0 	\ 	0 	- 

15 wherein each of said group may individually be present one or more times; and which 
C1 _50  alkyl, C2_50  alkenyl, and C2..50  alkynyl may optionally be terminated at the end 
connected to Z1  by a group selected from C3_7  cycloalkyl, 4- to 7-membered 
heterocyclyl, 
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—0— , 	—N —S—S—, —S— , 

R
1 13  

—N=N—, 

3 	13 	 13 OR
1 	

NR 	0 	NR 
	

0 	 0 
1 	1 	I 	I 	I 	I 	I 	I 	 I 	I 

—C— , —C—, 	—C—, —C—, —C-0—, —C—N—, 
R13 

R
13 	

0 	 S 	 0 
I 	 II 	 II 	 II 

—N—C—, —N—C—N—, —N—C—N—, —N—C-0—, 
11 	1 	1 	1 13 	I 13a 	1 13 
0 	R

I3 	
R

13a 
R 	R 	R 

0 
0 
11 

—0—C—N—, —S 
1 	13 

' ---n R 
/ 

0 	S— 

RA°  is halogen; CN; oxo (=0); COORa12; ORa12; c(0)Ral2;  c(0)N(Ra  12Ral2a); 

S(0)2N(Ral2Ral2a); S(0)N(Ra12Ral2a), s(0)2Ra12, s(o)Ra12, N(Ra12)s(0)2N(Ra12aRal2b);  

5 SRa12; 	N(Ra12Ra12a), 	NO2; 	OC(0)1r12; 	N(Ra12)C(0)Ra12a; 	N(1r12)S(0)2Ral2a; 
N(Ra12)S(0)Ra12a; N(Ra12)C(0)0Ral2a; N(Ra12)C(0)N(Ra12aRal2b); OC(0)N(Ra12Ral2a); 

or C1.6  alkyl, wherein C1 _6  alkyl is optionally substituted with one or more halogen, 
which are the same or different; 

10 R"2, Ral2a and R  na12b are independently selected from the group consisting of H; and 
C1.6  alkyl, wherein C1.6  alkyl is optionally substituted with one or more halogen, 
which are the same or different, 

R13  and R13a  are independently selected from H, Ci_6  alkyl, C2.6  alkenyl, or C2.6  
15 alkynyl;; 

Zi  is a carrier comprising a covalently bound polymer. 

19. The carrier-linked treprostinil prodrug of any one of claims 1 to 18, wherein the 

20 carrier-linked treprostinil prodrug is of formula (IIab): 

— 

Z
1 

0 	
BM Rae 

cis 
Q

1 	
1.1 

H 

0  

wherein 

— Y 
(IIab), 

25 
T, Ra2, Rao,  A1 , Q1 , Z1  and y are used as defined in claim 10. 
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5 

10 

20. 	The carrier-linked treprostinil prodrug of any one of claims 1 to 19, wherein the 
treprostinil prodrug is of formula (IIac) or (Had): carrier-linked 

O 

Zi  0 
cis T  S-FCH+N 

2 X H  

0 

_ Y 

— 	 _ 

(IIac), 

0 
Z' X—  N-ECH 

I  2 x N 	cis 1  
H 	H 

—y 
(Had), 

wherein 

each T is independently selected from structures (i) or (iii): 

HO 

0  11 

OHO OH 

(i), 

15 
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HO 

0 	0 • 
OH 

5 
Z1  is a carrier comprising a covalently bound polymer, 

y is an integer ranging of from 1 to 64 

x is selected from 2, 3, 4, 5, 6, 7 or 8, 

10 X1  is selected from C1 _15  alkyl, C2.15  alkenyl and C2_15  alkynyl, which are optionally 
substituted or interrupted by one or more groups selected from the group consisting 
of C3.7  cycloalkyl, 4- to 7-membered heterocyclyl, 

—0— , 	 —N=, —S— , —N—, 	 —S—S—, 

R13  

—N=N—, 

3 
OR

1 	
NR 

13 	
0 	NR

13 	
0 	 0 

1 	1 	II 	II 	II 	 II 
—C— , —C—, —C—, —C—, —C-0—, —C—N—, 

R13 

R
I3 	 0 	 S 	 0 

I 	 II 	 II 	 II 
—N—C—, —N—C—N—, —N—C—N—, —N—C-0—, 

II 	1 13 	I 13a 	1 13 	I 13a 	1 13 
0 	R 	R 	R 	R 	R 

0 
0 
II 

—0—C—N—, — 

R13 	 N 	
, 

 
O 	\ 

wherein 
15 

R13  and R13a  are independently selected from H, C1 _6  alkyl, C2.6  alkenyl, or C2-6 
alkynyl. 

21. The carrier-linked treprostinil prodrug of any one of claims 1 to 20, wherein the 
20 carrier-linked treprostinil prodrug is of formula (Ilb): 
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HO 
,...---...„.........0 

0 

101111011, 

H 

"0 
OH 

1111 

0 
0 

H 
N 

. 

S 

5 

wherein 
—y  

X1  is selected from C1 _15  alkyl, C2_15  alkenyl and C2_15  alkynyl, which 
substituted or interrupted by one or more groups selected from the group 
of C3.7  cycloalkyl, 4- to 7-membered heterocyclyl, 

—0— , —S— , —N—, —N=, —S—S—, —N=N—, 

R13  
3 OR1 	

NR 
13 	

0 	NR 13 	
0 	 0 

1 	1 	11 	11 	11 	 11 

Z' 
(11b), 

are optionally 
consisting 

—C—, —C—, —C—, —C—, —C-0—, 

R13 
	 0 	 S 

I 	 II 	 II 
—N—C—, —N—C—N—, —N—C—N—, 

II 	1 	13 	1 	1 13 	1 13a 
0 	R 	R13a 

R 	R 

0 
II 

—0—C—N—, —S 
I 

R13  

—C—N—, 
R13 

0 
II 

—N—C-0—, 
I 13 

R 

0 

\ 

wherein 
0 

R13  and RI 3a  are independently selected from H, C1 _5  alkyl, C2-6 alkenyl, or C2-6 
alkynyl. 

y is an integer ranging of from 1 to 64; 
5 

xis selected from 2, 3, 4, 5, 6, 7 or 8; 

Z1  is a carrier comprising a covalently bound polymer. 

20 	22. 	The carrier-linked treprostinil prodrug of claim 20 or 21, wherein xis 6. 

1 
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23. 	The carrier-linked treprostinil prodrug of any one of claims 1 to 22, wherein the 
carrier-linked treprostinil prodrug has the structure of formula (Ilba): 

HO 

0 

........„..0 

so sioR 
OH 
0 

0  
0  

N-----,--------s---)  
H 

0 

0 
0 

 

Z1  

	

5 	(Ilba), 

y 
10 

Zi  

24. The 
Z1  

15 
B 

	

20 	B 

A 

n 
25 

25. The 

wherein 

wherein 

represents 

- 

is an integer ranging of from 1 to 64; and 

is a carrier comprising a covalently bound polymer. 

carrier-linked treprostinil prodrug of any one of claims 1 to 23, 

has the structure of formula (VII): 

-E A)„ (VII), 

is branching core, 

is a poly(ethylene glycol)-based polymeric chain, and 

is an integer of from 3 to 32. 

carrier-linked treprostinil prodrug of any one of claims 1 
a moiety (Ilca): 

-y 

wherein the 

to 24, wherein 

carrier 

Z' 

—,--N+H2C 1w [ OCH2CH2 1t 

0+CH2CH20 i 	CH—H-N 2 w 	— ' 
0 

---HN—PH2C iw[ OCH2CH2 } ]t [ CHH—N-, H 

30 	(Ilca), 

—FCH2CH20 L. w H  
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wherein 

t ranges from 80 to 160; 

5 	w ranges from 2 to 6; and 

dashed lines indicate attachment to the rest of the carrier-linked treprostinil prodrug. 

26.  
10 

27.  

The 

The 

0 

° 

a pharmaceutically 

carrier

carrier 

0  

-linked 

-linked 

treprostinil 

treprostinil 
acceptable 

O..110  
R 

H 

salt 

0H 

prodrug 

prodrug 

0  

thereof: 

of claim 25, wherein w is 2 or 3. 

of any one of claims I to 26 of formula 

NT s 

(IIc) or 

HO 10 ii 

I Z1  

15 	(IIc), 

wherein y is 4 and Zi  represents a moiety (IIca): 

+CH2CH20 it  

\/. 

[ CHT-1—N—H 

r 

 H —E-—FH2C 
H w 

CH+0 OCH2 	2 

[ OCH2CH2T-0 

t  

—:—N+H
2  
C ]

W 

20 

ranges 

28. The 
25 	substituted 

29. The 
C1 ,6  

' 	H 

wherein 
from 

carrier 

carrier-linked 
alkyl or 

dashed 
80 

C1.6 
-linked 

substituted 

lines indicate 
to 160 and w 

treprostinil 
alkyl. 

treprostinil 
C i _6  

attachment to 
is 2 or 3. 

prodrug of 

prodrug of any 
alkyl. 

+CH2CH20 It  

the rest of the 

claim 1, wherein 

one of claims 

structure 

Ra l  

1 to 6, 

[ CH2+N — 
w  H 	(IIca), 

of formula (IIc), t 

is C1_6 alkyl or 

wherein 12,3  is H, 
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5 

10 

30. 	A carrier -linked treprostinil prodrug of formula (I): 

Z1  —(-X°  — T)y 	(I), 

wherein each T is independently selected from structures (i) to (v): 

HO 

0 O 11 

11 

OH 

(0, 

HO 

0 41 

OH 

x0 

()() 

(ii),  

HO 

> 
0/  441 

0 ---„,  0 	OH 

(iii),  
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HO 

\ 
0 	0 41 

° 	° 	
OH 

 

><0 
(iv), 

-to 

0 	O 110 

5 OH 	OH 
(v), 

wherein dashed lines indicating attachment to X°; 
10 

y is an integer ranging of from 1 to 64, 

each X°  is independently (X°A)mr(X°B)m2; 

15 ml; m2 are independently 0; or 1; 

x0A is T°; 

XCIB  is a branched or unbranched Ci_15 alkylene group which is unsubstituted or 
20 substituted with one or more R3, which are the same or different; 

R3  is halogen; C1 _6  alkyl; CN; C(0)R4; C(0)OR4; OR4; C(0)R4; C(0)N(R4R4a); 
S(0)2N(R4R4a); 	S(0)N(R4R4a); 	S(0)2R4; 

	S(0)R4; 	N(R4)S(0)2N(R4aR4b); 	SR4; 
N(R4R4a); 	NO2; 	OC(0)R4; 	N(R4)C(0)1241a; 	N(R4)SO2R4a; 	N(R4)S(0)R4a;  

25 N(R4)C(0)N(R4a124b); N(R4)C(0)OR4a; OC(0)N(R4R4a); or T°; 



183 

R4, R4a, R4°  are independently selected from the group consisting of H; T°; C1,6  alkyl; 
C2_6  alkenyl; and C2.6  alkynyl, wherein C1.6  alkyl; C2_6  alkenyl; and C2.6  alkynyl are 
optionally substituted with one or more R5, which are the same of different; 

5 
R5  is halogen; CN; C(0)R6; C(0)0R6; OR6; C(0)R6; C(0)N(R6R6a); S(0)2N(R6R69); 
S(0)N(R6R

6a
); 
	S(0)2R6; 	

S(0)R6; 	N(z6)s(0)2N(R6aRob)  .; 	SR6; 	N(R6R6a); 	NO2; 
OC(0)R6; 	N(R6)C(0)R6a; 	N(R6)SO2R6a; 	N(R6)S(0)R6a; 	N(R6)C(0)N(R6aR6°); 
N(R6)C(0)0R6a; OC(0)N(R6R6a); 

10 
R6, R6a, R6°  are independently selected from the group consisting of H; C1 _6  alkyl; 
C2_6  alkenyl; and C2_6  alkynyl, wherein C1,6 alkyl; C2_6  alkenyl; and C2-6 alkynyl are 
optionally substituted with one or more halogen, which are the same of different; 

15 T°  is phenyl; naphthyl; azulenyl; indenyl; indanyl; C3..7  cycloalkyl; 3 to 7 membered 
heterocyclyl; 	or 8 to 	11 	membered heterobicyclyl, wherein T°, is optionally 
substituted with one or more R7, which are the same or different; 

R7 	is 	halogen; 	CN; 	COOR8; 	ORB; 	C(0)R8; 	C(0)N(R8R8a); 	S(0)2N(R8R8a); 
20 S(0)N(R8R8a); 	S(0)2R8; 	S(0)R8; 	N(R8)S(0)2N(R8aR8b); 	SR8; 	N(R8R88); 	NO2; 

OC(0)R8; 	N(R8)C(0)R8 '; 	N(R8)S(0)2R88; 	N(R8)S(0)R88; 	N(R8)C(0)0R8a; 
N(R8)C(0)N(R8aR86); oc(0)N(R8R8a);  oxo (=0), where the ring is at least partially 
saturated; C1.6  alkyl; C2_6  alkenyl; or C2_6  alkynyl, wherein C1.6  alkyl; C2_6  alkenyl; 
and C2_6  alkynyl are optionally substituted with one or more R9, which are the same 

25 or different; 

R8, R8a, R8b  are independently selected from the group consisting of H; C1 _6  alkyl; 
C2_6  alkenyl; and C2_6  alkynyl, wherein C1 _6  alkyl; C2_6  alkenyl; and C2_6  alkynyl are 
optionally substituted with one or more 12.1°, which are the same of different; 

30 
R9, R1°  are independently selected from the group consisting of halogen; CN; 
C(0)R11; 	C(0)0R11; 	OR"; 	C(0)R11 ; 	C(0)N(R11R112); 	s(0)2N(R  1 I RI la);  

S(0)N(RnR1 la); 	S(0)2R11, 	S(0)R11 ; 	MRII)S(0)2NRI laRI lb); 	SR"; 	N(RIIRlia); 
NO2; 	OC(0)R11 ; 	N(R11)C(0)R11a; 	N(R11)S02R11% 	N(R11)S(0)R1 la; 

35 N(R11)C(0)N(R I laRI Ib); N(R11)C(0)0R11a; and OC(0)N(R11R1 Ia); 

R", R11a, Rub  are independently selected from the group consisting of H; C1,6  alkyl; 
C2_6  alkenyl; and C2_6  alkynyl, wherein C1 _6  alkyl; C2_6  alkenyl; and C2_6  alkynyl are 
optionally substituted with one or more halogen, which are the same of different; 

40 
Z1  is a carrier comprising a covalently bound polymer, 

wherein the carrier is covalently attached to a moiety X°, provided that one of ml, 
m2 is 1 and wherein the carrier is covalently attached to Tin case ml, m2 = 0, 
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or a pharmaceutically acceptable salt thereof 

31.  The carrier-linked treprostinil prodrug of claim 30, wherein y is an integer ranging of 

5 from 1 to 16. 

32.  The carrier-linked treprostinil prodrug of claim 30, wherein y is selected from 1, 2, 3, 
4, 5, 6, 7 8, 9, 10, 11, 12, 13, 14, 15 and 16. 

10 	33. The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 

any one of claims 30 to 32, wherein Z1  comprises a PEG-based polymer. 

34.  The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 

15 
any one of claims 30 to 33, wherein Z' comprises a water-soluble polymer. 

35.  The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 
any one of claims 30 to 34, wherein y is an integer of from 4 to 16. 

36.  The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 
20 any one of claims 1 to 23 and 30 to 35, wherein Z1  has the structure of formula (III): 

0 	
0 	

N 
H 

H 

0 	P 

H 

q 	0 m 
(III), 

wherein 

25 
dashed lines indicate attachment to X°, provided that one of ml, m2 is 1 and 
wherein the carrier is covalently attached to Tin case ml, m2 = 0, 

30 

each of m, n, and p are independently an integer ranging of from 5 to 500, 

and q ranges of from 2 to 32. 

37.  The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 
any one of claims 1 to 23 and 30 to 35, wherein Z1  is of formula (VI): 

35 
B—(—A-HypY)n 	(VI), 

wherein 

40 B is a branching core, 

each A is independently a poly(ethylene glycol)-based polymeric chain, 
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each HypY is independently a branched moiety, and 

n is an integer of from 3 to 32. 
5 

38. The carrier -linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 
cldm 37, wherein Z1  is selected from structures (i-y) to (iii-y): 
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i 	I-1 
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NH 
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Hc 	 H 

N 
0 1-11-14-N  :..\,NH z 

0 
0 
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HN 

) 
0 

„NH 

4 

(iii-3'); 
wherein 

5 dashed lines indicate attachment to X°  of formula (I) , provided that one of ml, 
m2 is 1 and wherein the carrier is covalently attached to Tin case ml, m2 = 0, 

p is an integer of from 5 to 2000, 

10 q is 1 or 2. 

39. 	The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 
any one of claims 1 to 23 and 30 to 35, wherein Z1  has the structure of formula (V) 

15 Hypi. — POI) — Hyp2  (V), 
wherein 

POL' is a polymeric moiety having a molecular weight ranging from 0.5 kDa to 

20 
160 kDa, 

Hyp I  and Hype  are independently a hyperbranched moiety, and 
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mx is 0 or 1. 

40. The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 
5 claim 39, wherein mx is 0 and POI? — Hyp2  is selected from the following structures: 
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(vni-x), 

wherein 

10 

dashed lines indicate attachment to a moiety X°, provided that one of 
and wherein the carrier is covalently attached to Tin case ml, m2 = 0, 

px is an integer of from 5 to 2000, and 

qx is an integer of from 0 to 15. 

ml, m2 is 1 
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41. The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 
any one of claims 1 to 23 and 30 to 35, wherein Z1  comprises an amino acid sequence 
of at least 100 amino acid residues, and 

5 wherein the amino acid sequence of at least 100 amino acid residues is in random 
coil conformation, and, 

wherein the amino acid sequence of at least 100 amino acid residues comprises 

alanine, serine and proline residues. 
10 

42. The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 
any one of claims 30 to 41, wherein each X°  is unsubstituted. 

43. A pharmaceutical composition comprising a carrier-linked treprostinil prodrug or a 
15 pharmaceutically acceptable salt thereof of any one of claims 1 to 42 thereof, 

optionally together with one or more pharmaceutically acceptable excipients. 

44. 

20 

A pharmaceutical composition according to claim 43, 

(i) wherein the 	carrier-linked 	treprostinil prodrug is 	sufficiently 	dosed 	in 	the 

pharmaceutical 	composition 	to 	provide 	a 	therapeutically 	effective 	amount 	of 

treprostinil for at least 12 hours in one application, and/or 

(ii) wherein a single dose of the pharmaceutical composition comprises 2 to 6. 

25 
45. A carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 

any one of claims 1 to 42, or a pharmaceutical composition of claim 43 or 44, for use 
as a medicament. 

30 	46. A carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of 
any one of claims 1 to 42 or a pharmaceutical composition of claim 43 or 44 for use in 
a method of treating or preventing a disease or disorder which can be treated and/or 
prevented by treprostinil. 

35 	47. The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof or 
the pharmaceutical composition for the use of claim 46, wherein the disease or 
disorder is pulmonary arterial hypertension. 

48. The water-soluble carrier-linked prodrug or a pharmaceutically acceptable salt thereof 

40 

45 

of any one of claim 1 to 42 or the pharmaceutical composition of claim 43 or 44, for 

use as medicament for topical, enteral administration, parenteral administration, 
inhalation, 	injection, 	or 	infusion, 	intraarticular, 	intradermal, 	subcutaneous, 

intramuscular, intravenous, intraosseous, and intraperitoneal, intrathecal, intracapsular, 
intraorbital, 	intracardiac, 	transtracheal, 	subcuticular, 	intraarticular, 	subcapsular, 
subarachnoid, intraspinal, intraventricular or intrasternal administration. 


