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Claims

1. A carrier-linked treprostinil prodrug of formula (11):
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wherein dashed lines indicating attachment to the rest of the molecule;

y 15 an integer ranging of from 1 to 64, preferably ranging from 1 to 16,
preferably y is selected from 1, 2, 3,4, 5, 6,7 8,9, 10, 11, 12, 13, 14, J55 and

16, even more preferably y is &,

R* is selected from the group of unsubstituted alkyl; sulftituted alkyl;
unsubstituted phenyl; substituted phenyl; unsubstituted naphthyl; substituted
naphthyl; unsubstituted indenyl; substituted indenyl; u#substituted indanyl;
substituted  indanyl; unsubstituted tetralinyl; Aubstituted tetralinyl;
unsubstituted Ca.jo cycloalkyl; substituted Ca1o cygdoalkyl; unsubstituted 4- to
7-membered heterocyclyl; substituted 4- tg/ 7-membered heterocyclyl;
unsubstituted 9- to 11-membered heterobicyflyl; and substituted 9- to 11-

membered heterobicyclyl;
R* is selected from H, unsubstituted lkyl, and substituted alkyl;

R™ and R™ arc independenyff selected from the group consisting of H,

unsubstituted alkyl, and subgftituted alkyl,
nis0or I;
Q is a spacer mgfety;

optionally/ R* and R™ are joined together with the atoms to which they are

to form a ring A;

is selected from phenyl; naphthyl; indenyl; indanyl; tetralinyl; Ci.o
cycloalkyl; 4- to 7-membered aliphatic heterocyclyl; or 9- to 11-membered

aliphatic hetcrobicyclyl, wherein A is unsubstituted or substituted;

Z' 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 R™ is H.

5 3 The carrier-linked treprostinil prodrug of claim 1 or 2, wherein R* is selecteg

Ci.6 alkyl or substituted Cy ¢ alkyl, preferably R* is H.

4. The carrier-linked treprostinil prodrug of any one of claims 1 to 3, wfercin R*' and R™

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

10 wherein A is selected from phenyl; naphthyl; indenyl; ipflanyl; tetralinyl; Cajg
cycloalkyl; 4- to 7-membered aliphatic heterocyclyl; or 9/to 11-membered aliphatic
heterobicyclyl, wherein A is unsubstituted or substitutgd; more preferably ring A is

selected from the group consisting of cycloprop#ne, cyclobutane, cyclopentane,

cyclohexane, and cycloheptane, even more preferghly 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 prodyfig of any one of claims 1 to 35, wherein y is 4, 6, 8,
20
7.
25

each T is independently selected from structures (1) to (v):
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HO

wheremn dashed liges indicating attachment to the rest of the molecule;

10
er ranging of from 1 to 64, preferably ranging from 1 to 16, more
preferablf y is sclected from 1, 2, 3,4, 5,6, 7 8,9, 10, 11, 12, 13, 14, 15 and 16,
even phore preferably y is 4, 6, 8, 10 or 12; most preferably 4;

*% is selected from H, unsubstituted alkyl, and substituted alkyl;

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

alkyl;
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A is selected from phenyl; naphthyl; indenyl; indanyl; tetralinyl; Ca.jo 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;

Z! is a carrier comprising a covalently bound polymer, preferably a phfirmaccutically

acceptable polymer.

10 8. The carrier-linked treprostinil prodrug of any one of claimg/1 to 7, wherein Q in
formula (II) is selected from COOR™; OR™; G{O)RY, C(ONR“R™");
S(ORNRPR™?); S(OINR®R™?); S(0):R™; S(O)R™; JR™IS(0)N(R™'R*); SR™;
NRER™) OCORY;  NR™ICOR™;  NFFISORR™;  NR¥)SOR™
NR™)C(OYOR™; N(R™)C(OINR™ R*™®), OC(INRR™); W; Ci.se alkyl; Caso

15 alkenyl; and Cs.s0 alkynyl, wherein W, Ci.so allfyl, Co.s0 alkenyl, and Cy.sp alkynyl are

optionally substituted with one or more R/, which are the same or different, and
wherein Crso alkyl; Ca.so alkenyl; and Cfso alkynyl are optionally interrupted by one
or more groups selected from the grgfip consisting of -W-, -C(0)0-; -O-; -C(O)-; -
COIN(R™)-; -S(O)N(R™)-; -SANR™)-; -8(0)z- -S(0)-; -N(R™)S(0);N(R™'")-;

20 S NER™)- -OCOR™ ANRTCO); -NRUISO)  -NR"HS©0); -

NR*)C(0)0-; -NR™HC(OA(R™ *)-; and -OC(OINR™ 'R,

R*, R®, R?® are indepfndently selected from the group consisting of H; W; and Cy.5¢
alkyl; Cz.s50 alkenyl; And Cz.s alkynyl, wherein W, Cyso alkyl, Ca.s0 alkenyl, and Ca.s

25

30 “MS(0)-; -NR)C(0)0-; -NR*YC(OIN(R™')-; and -OC(OIN(R*'RM%);

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

tetralinyl; Cz.10 cycloalkyl; 4- to 7-membered heterocyclyl; or 9- to 11-membered
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all

heterobicyclyl, wherein W is optionally substituted with one or more R*", which are

the same or different;

R" is halogen; CN; oxo (=0); COOR"% OR™; C(O)R™% C(O)N(R"E'>);
S(O)ZN(RaI2Ra12a); S(O)N(RaIZRnIZa); S(O)zRalz; S(O)RaIZ; N(RuJZ)S(O)ZN( g aRaIZIJ);
SR:!]2; N(Ral2Ra]2a); NOQ_., OC(O)R:[!?.’ N(R"’IZ)C(O)R"IZ“, N(Ra]2 S(O)zRaIZa;
N(RQIZ)S(O)R:IIZ:I; N(RaIZ)C(O)ORaIZa; N(RaIZ)C(O)N(RnIZaRa]Zb); oC )N(RamRalZa);
or Cis alkyl, wherein Ci alkyl is optionally substituted with onefor more halogen,

which are the same or different;

RYTRME RM2 R RM are independently selected frogfthe group consisting of H;
and Cy alkyl, wherein C,5 alkyl is optionally substitupfd with one or more halogen,

which are the same or different.

The carrier-linked treprostinil prodrug of claimy8, wherein each -Q- is independently -

Q"-Q’-*, wherein the asterisk indicates the gbnnection to Z' and wherein

Q' is a bond; -C(0)0-; -O-; -C(0)-; AC(OINR™™)-; -S(O)N(R™)-; -S(OIN(R™)-; -
S(0)-; -S(0); -NER™)S(O)NG™)-; -S-; NR™)-; -0C(0)-; -NR*C(O)-; -
NR™)SO)  -NR™SOY  -NR®)C0)0+  -NR)ICONR)-; -
OC(O)N(R™)-; or -W-, prefrably -C(OYNR™™)- or -N(R**)C(0)-;

Q1 is selected from Cflso alkyl, Co.sp alkenyl, and Ca.so alkynyl which are optionally
substituted with o or more R*'®, which are optionally interrupted, provided that Q'
is at least Cs, one or more groups selected from the group consisting of Cs;

cycloalkyl, 4/to 7-membered heterocyclyl,
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_O_, __S_s _Ilq_s _N:5 _S—S_5 _N:N_s

is halogen; CN; oxo (=0); COOR™Z, OR™% C(O)R"% C(O)N(R™R™™);
(O)ZN(RnIZRaIZu); S(O)N(Ra]ZRaSZH); S(O)ZRM?.; S(O)Rﬂu, N(RaIZ)S(O)ZN(RulEaRallh);
SR&I2; N(RaIZRaIZa); NOQ; OC(O)R.:[D; N(RaIZ)C(O)RaIZa; N(Ra]2}S(O)ERaIZa;
N(Ral2)S(O)Ral2a; N(RaIZ)C(O)ORaDa; N(Ra]Z)C(O)N(RHIZaRaIZb); OC(O)N(RaIZRalla);
or C4 alkyl, wherein Cy¢ alkyl is optionally substituted with one or more halogen,

which are the same or different;
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174

R, R*"™ and R*™ are independently selected from the group consisting of H; an
Cis alkyl, wherein C;s alkyl is optionally substituted with one or more halo

which are the same or different,

R and R™ are independently selected from H, Cy4 alkyl, Cys alkgdyl, or Co
alkynyl; preferably, R"® and R'* are independently selected from &) alkyl, Co
alkenyl, or Cz4 alkynyl.

The carrier-linked treprostinil prodrug of any one of claims 1 6 9, wherein the carrier-

linked treprostinil prodrug is of formula (Ilaa):

[_ ad Ra2
7 oln I -
REG
Y (ITaa),
wherein

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

(D),
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HO

0 O

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

R* is selected from H, unsubstituted alkyl, a

R™ is selected from H, unsubstituted al I, and substituted alkyl;

10
ring A' is a Cs.0 cycloalkyl; 4- #6 7-membered aliphatic heterocyelyl; or 9- to 11-
membered aliphatic heterobicyélyl, wherein A' is unsubstituted or substituted;
Q' is sclected from CisgAlkyl, Cz50 alkenyl, and Cys5¢ alkynyl which are optionally
15 substituted with one orfhore R, which are optionally interrupted, provided that Q' is

at lcast C;, by onf or morc groups sclected from the group consisting of Ci

cycloalkyl, 4- to #/~membered heterocyclyl,
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—0—, —§$—, —N—, —N=, —§—§—, —N=N—,

R
OR" NR" 0
D S A
i
—Np— YN
0 R R"
0
—0—C-N—, —S
R" N
o \

connected to Z' by a group selected from/Css cycloalkyl, 4- to 7-membered
5 heterocyclyl,

—S§—$—, —N=N—,

[l iC[)
—C—, —C—0—, —C—N—,
|]3
R
0
N N-Co—
Rl3a R13
§]
—N i
0 S—

is halogen; CN; oxo (=0); COOR™?; OR"?% C(O)R™% C(O)N(R¥ZR*'*);
(O)ZN(RHIZRaQa); S(O)N(RaIZRaJZa); S(O)zRau; S(O)Rﬂz, N(Ra]Z)S(O)ZN(Ra]ZZﬂRn]Zb);
SRaiZ; N(RnJZRaJZn); NOQ, OC(O)RaIZ, N(R"IZ)C(O)R‘”M, N(RaJZ)S(O)ZRaHa;
N(RalZ)S(O)RaDa; N(RaIZ)C(O)ORaIZa; N(Ra]Z)C(O)N(Rn]?.aRn]Zh); OC(O)N(RaIZRa]Za);
or Cyi alkyl, wherein Cy alkyl is optionally substituted with one or more halogen,

which are the same or different;
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R™, R** and R*'* are independently selected from the group consisting of H; an
Cis alkkyl, wherein C; alkyl is optionally substituted with one or more halo

which are the same or different,

R and R arc indcpendently sclected from H, Cig alkyl, Cz¢ alkeffyl, or Cyp
alkynyl; preferably, R"* and R" arc independently selected from (£ alkyl, Cys

alkenyl, or Cy alkynyl,

Z' is a carrier comprising a covalently bound polymer, preferfoly a pharmaceutically

acceptable polymer.

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

carrier-linked treprostinil prodrug is of formula (I1):

0 R™r™
1 1 C18
Z Q—ITI T

ho(a)

wherein

7 (llab),

T, R, R™, A!, Q' £ and y are used as defined in claim 10.

The carrier-link#d treprostinil prodrug of any one of claims 1 to 11, wherein the

carricr-linkcg/treprostinil prodrug is of formula (TTac) or (ITad):

— (ITac),




WO 2013/024052 178 PCT/EP2012/065745

Z-*—Xl—-Il\I—{CHﬂX—lTI cis
H H

- (I1ad),

wherein

cach T is indcpendently selected from structures (1) or (iii):

Z' is a carricr comprising a covalently bound polymer, preferably a pharmaccutically

acceptable polymer.
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y is an integer ranging of from 1 to 64
X is selected from 2, 3,4, 5, 6, 7 or 8,
X, is sclected from Ci s alkyl, Cay5 alkenyl and Cy.is alkynyl, which agf optionally
substituted or interrupted by one or more groups sclected from the

of Cs7 cycloalkyl, 4- to 7-membered heterocyclyl,
—0—, —8—, —N—, —N=—, —8§—8—, N=N—,

|l3

R

o i
_C_.’ —_— ""‘_C_¥_>
R
i
—N—ﬁ—, —II\T —N—C—0—,
0 R
i
—O—C—Il\l_,
R ,
wherein

R" and R'™ are ind endently selected from H, Cis alkyl, Cas alkenyl, or Cis
alkynyl.

The carrier-linfed treprostinil prodrug of any one of claims 1 to 12, wherein the

carrier-link

treprostinil prodrug is of formula (IIb):
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wherein
X, is sclected from C.i5 alkyl, Cy.5 alkenyl and Cy;s alfynyl, which are optionally

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

of Ci.7 cycloalkyl, 4- to 7-membered heterocyclyl,

10

y 18 an integer ranging of from 1 to 64;

x is selected from 2, 3, 4, 5, 6, 7 or §,
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Z' 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 amy onc of claims 1 to 14, #herein the
10 (ITba),
wherein
y 1s an integer ranging of fror/1 to 64; and
15
Z" is a carrier comprisif a covalently bound polymer, preferably a pharmaceutically
acceptable polymer.
16.  The carrier-linjfed treprostinil prodrug of any one of claims 1 to 15, wherein the carrier
20 cture of formuia (VII)
25

B is branching core,
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A 1s 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 to 16, wifrein Z!

represents a moicty (Ilca):

-—S—E{—HZC‘};POCHzCHHTO
ES T I I ATIIY

H
(Ilca),
10
wherein
t ranges from 80 to 160;
I5 w ranges from 2 to 6; and
dashed lines indicate attachmenfto the rest of the carrier-linked treprostinil prodrug.
18.  The carrier-linked treprog#ni! prodrug of claim 17, wherein w is 2 or 3.
20

19.  The carrier-linked ty€prostinil prodrug of any one of claims 1 to 18 of formula (IIc) or

acceptable salt thereof:
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5
CH,0Jf-CHy - N-
ﬂ*Tﬁ—PHzC—jI;{—OCHZCHHt—O
_?_EJFHzCﬂOCHzCHHT 0 ,CH,0-cH-N—
Y H
{lica),
wherein dashed lines indicate atjfchment to the rest of the structure of formula (Iic), t
ranges from 80 to 160 and w (£2 or 3.
10
20.  The carrier-linked trepfostinil prodrug of claim 1, wherein R* is Ci alkyl or
substituted C; 4 alky
21.  The carrier-linked treprostinil prodrug of any one of claims 1 to 3, wherein R™ is H,
15 C].G alkyl of substituted C1_6 alkyl

22. A capfler-linked treprostinil prodrug of formula (I):
7' X -T), (D),

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

O O

OH 0
(1),
HO
9] O
OH 0 7 4
g )

(iii),

(ii),
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HO

wherein dashed [ifes indicating attachment to X°;
10
y is an intgfter ranging of from 1 to 64, preferably ranging from 1 to 16, more
preferablf vy is sclected from 1, 2, 3,4, 5, 6,78, 9, 10, 11, 12, 13, 14, 15 and 16,

even ghore preferably y 1s 8,

ach X is independently (X**)umi-(X"®)mz;

ml; m2 are independently 0; or 1;

X" is T
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X" is a branched or unbranched Cj.s alkylene group which is unsubstituted o

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

R is halogen; Ci¢ alkyl; CN; C(O)R*; C(O)ORY; OR'; C(O)R; CLOWMR'R™);
S(ORNRR™);, S(ONR*R™); S(0)RY; S(ORY; NERHS(ORNERWR™). SRY;
NRR™); NOz;; OCOR' NRHCOR®;, NERHSOR®, ARHS(OR™,
NRHCONER™R™); N(RHC(O)OR™; OC(O)N(R'R*); or T*

R, R R™ are independently selected from the group consigfing of H; T°; Cy.¢ alkyl;
Cys alkenyl; and C,4 alkynyl, wherein C,¢ alkyl; Cos alfenyl; and Cy alkynyl are

optionally substituted with one or more R, which are t)fe same of different;

R is halogen; CN; C(O)R"; C(O)OR®; OR’; C(QAR®; C(OIN(RR™); S(0):N(RR™);
S(ONRR™); S(0)R®; S(OIR’; NRO)SE)LNRFR®); SR NR'R™); NO;
OC(O)R%;, NRHCOR®;, NRHSORY NRHS(ORF; NRHC(ON(RFR™);
N(RHC(O)OR™; OC(OIN(RORY,

R®, R®, R are independently selgbted from the group consisting of H; Cy. alkyl; C,.
¢ alkenyl; and C,¢ alkynyl, wherein C;4 alkyl; Cyg alkenyl; and C;5 alkynyl are

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

T is phenyl; naphthy; azulenyl; indenyl; indanyl; Ci.7 cycloalkyl; 3 to 7 membered
heterocyclyl; or £ to 11 membered heterobicyclyl, wherein T, is optionally

substituted with/one or more R’, which are the same or different;

R’ is Bfllogen; CN; COOR®; OR®; C(OR®; C(O)N(R®R®™); S(O)N(RPR™);
SCOMMR'R™); S(O1R; S(ORY; N(R)S(0ORNR™R™) SR* N(R'R™); NO;
OCGLOR®;  NRHCOR™, NERHS(0),R*™, NRHSORY™, NERHC(0)OR™,

RHCOINERPR™); OC(OIN(R*R®™); oxo (=0), where the ring is at lcast partially
saturated; Cis alkyl; Cas alkenyl; or Cog alkynyl, wherein C, alkyl; Co alkenyl;
and Cy¢ alkynyl are optionally substituted with one or more R”, which are the same

or different;
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R®, R® R™ are independently selected from the group consisting of H; Cy.¢ alkyl; C.
¢ alkenyl; and C,5 alkynyl, wherein Cy¢ alkyl; Csg alkenyl; and Cis alkynyl ar

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

R®, R" are independently selected from the group consisting of halogén; CN;
C(OR";, cOOR"; OR'; COR'"; CONR'R™; SOAR'R",
S(ONR'R™); S(O)RR'; S(ORY; NRMS(O0),LNR'R"™); SRV, NR!'R"®);
NO;;  OCOR'; NR'MHCOR'™;,  NR'MSOR'™, /NRMSOR",
N(R™COINERR®); N(R™C(0)OR"'?; and OC(ON(R''R'/;

h

o~

10
R", R", R'" are independently selected from the groupfonsisting of H; Cy. alkyl;
Cy alkenyl; and Cy.¢ alkynyl, wherein C 4 alkyl; C;/alkenyl; and Co¢ alkynyl arc

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

15 7' is a carrier comprising a covalently bound folymer, preferably a pharmaceutically

acceptable polymer,

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

m2 is 1 and wherein the carrier is fovalently attached to T in case m1, m2 =0,

20

or a pharmaceutically accgfptable salt thereof.

23.  The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of
claim 22, wherein /' comprises a PEG-based polymer.

25
24, The carricr-Jfnked treprostinil prodrug or a pharmaccutically acceptable salt thercof of

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

25.  Thyfcarrier-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 pharmacecutically acceptable salt thereof of

any one of claims 1 to 15 and 20 to 25, wherein Z' has the structure of formuta (I11):
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H H

(111),
wherein

5 dashed lines indicate attachment to X°, provided that one of A1, m2 is 1 and

wherein the carrier is covalently attached to T in case m1, m
each of m, n, and p are independently an integer ranging/of from 5 to 500,
10 and q ranges of from 2 to 32.

27.  The carrier-linked treprostinil prodrug or a phaghaceutically acceptable salt thereof of

any one of claims 1 to 15 and 20 to 25, whergfn Z' is of formula (VI):
15 B—A-Hyp’), (D),
wherein

B 1s a branching core,

20 is i tly a poly(ethylene glycol)-based polymeric chain,

25
28. The

clfm 27, wherein Z' is selected from structures (i-y) to (ifi-y):

rrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of
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wherein

10

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 Z' has the structure of formula (V)

Hyp' . — POL* — Hyp? (V),

wherein
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POL" is a polymeric moiety having a molecular weight ranging from 0.5 kDa t

160 kDa,
5 Hyp' and Hyp® are independently a hyperbranched moiety, and
mxisQorl.

30.  The carrier-linked treprostinil prodrug or a pharmaceutically accgptable salt thereof of

10 claim 29, wherein mx is 0 and POL* — Hyp? is selected from t}#£ following structures:
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WO 2013/024052

N H
N
OO
£ —
; )
<
N
P
{
)
A
4 \
Hy N

AN~/

* (vii-x),

herein

dashed lines indicate attachment to a moicty x° provided that one of m1, m2 is 1

and wherein the carrier is covalently attached to T in case m1, m2 = Q,
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px 1s an integer of from 5 to 2000, preferably 10 to 1000, in particular 100 to
1000, and

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

31.  The carrier-linked treprostinil prodrug or a pharmaccutically acceptable st thercof of
any one of claims 1 to 15 and 20 to 25, wherein Z' comprises an amingacid sequence

of at least 100 amino acid residues, and

10 wherein the amine acid sequence of at least 100 amino agfd residues is in random
cotl conformation, and,
wherein the amino acid sequence of at least 10 amino acid residues comprises
alanine, serine and proline residues.
15
32, The carrier-linked treprostinil prodrug or a gharmaceutically acceptable salt thercof of
any one of claims 22 to 31, wherein each/&X° is unsubstituted.
33. A pharmaceutical composition cofiprising a carrier-linked treprostinil prodrug or a
20 pharmaceutically acceptable st thereof of any one of claims 1 to 32 thereof,
optionally together with one #r more pharmaceutically acceptable excipients.

34. A pharmaceutical comyfosition according to claim 33,

25 (1) wherein the/ carrier-linked treprostinil prodrug is sufficiently dosed in the

composition to provide a therapeutically ecffective amount of

30 ajfout 6, preferably about 4 mg treprostinil.

A carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of
any one of claims 1 to 32, or a pharmaceutical composition of claim 33 or 34, for use

as a medicament.
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36. A carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof o
any one of claims | to 32 or a pharmaceutical composition of claim 33 or 34 for usfin
a method of treating or preventing a disease or disorder which can be treated And/or

5 prevented by treprostinil.

37.  The carrier-linked treprostinil prodrug or a pharmaceutically acceptablf salt thereof or
the pharmaceutical composition for the use of claim 36, whergfn the disease or
disorder 1s pulmonary arterial hypertension.

10

38. A method of treating, controlling, delaying or preventing/An a mammalian patient in
need of the treatment of one or more conditions copfprising administering to said
patient a diagnostically and/or therapeutically effeghive amount of the carrier-linked
treprostinil prodrug or a pharmaceutically acceptyble salt thereof of any of claims 1 to

15 32 or the pharmaceutical composition of claimA3 or 34.

39.  The water-soluble carrier-linked prodrugfor a pharmaceutically acceptable salt thereof
of any one of claim 1 to 32 or the phfirmaceutical composition of claim 33 or 34, for
use as medicament for topical, /enteral administration, parenteral administration,

20 inhalation, injection, or igfusion, intraarticular, intradermal, subcutaneous,
intramuscular, intravenous, jftraosseous, and intraperitoneal, intrathecal, intracapsular,
intraorbital, intracardiag/ transtracheal, subcuticular, intraarticular, subcapsular,

subarachnoid, intraspigal, intraventricular or intrasternal administration.
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Claims

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

7,

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

HO

O O
= oy
HO
O O

:\/W\/\/
C_)H 6\f0
),O

®,

(ii),
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HO
O O
W/\/\/
6?0 OH
o (iii),
HO
O 0
o
O
= iv),
5
—+0
O O
Wv
- OH
OH W),
10

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

y is an integer ranging of from 1 to 64,
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R* is selected from the group of unsubstituted alkyl; substituted alkyl;
unsubstituted phenyl; substituted phenyl; unsubstituted naphthyl; substituted
naphthyl; unsubstituted indenyl; substituted indenyl; unsubstituted indanyl;
substituted  indanyl; unsubstituted tetralinyl; substituted tetralinyl;
unsubstituted Cs_jg cycloalkyl; substituted Cs.1o 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;

R™ is selected from H, unsubstituted alkyl, and substituted alkyl;

R™ and R™ are independently selected from the group consisting of H,
unsubstituted alkyl, and substituted alkyl;

nisOor1;
Q is a spacer moiety;

optionally, R* and R® are joined together with the atoms to which they are
attached to form aring A;

A is selected from phenyl; naphthyl; indenyl; indanyl; tetralinyl; Ci.po
cycloalkyl; 4- to 7-membered aliphatic heterocyclyl; or 9- to 11-membered
aliphatic heterobicyclyl, wherein A is unsubstituted or substituted;

Z' is a carrier comprising a covalently bound polymer

or a pharmaceutical salt thereof.

The carrier-linked treprostinil prodrug of claim 1, wherein y is an integer ranging of
from 1 to 16.

The carrier-linked treprostinil prodrug of claim 1 or 2, wherein y is selected from 1, 2,
3,4,5,6,78,9,10,11,12,13, 14, 15 and 16.

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

The carrier-linked treprostinil prodrug of any one of claims 1 to 4, wherein R™ is
selected from H, C.¢ alkyl or substituted C,.¢ alkyl.

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

The carrier-linked treprostinil prodrug of any one of claims 1 to 6, wherein R*' and R®
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; Cs.io
cycloalkyl; 4- to 7-membered aliphatic heterocyclyl; or 9- to 11-membered aliphatic
heterobicyclyl, wherein A is unsubstituted or substituted.

5 & 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 (1I-A):

Y
25 (I1-A),
wherein

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

HO

O O

30 1,
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HO

..-.:s

(i),

HO

(iif),

HO

(iv),

10
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-+
O 0

OH
o V),

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;
R™ is selected from H, unsubstituted alkyl, and substituted alkyl;

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

A is selected from phenyl; naphthyl; indenyl; indanyl; tetralinyl; Cs.;0 cycloalkyl; 4-
to 7-membered aliphatic heterocyclyl; or 9- to 11-membered aliphatic heterobicyclyl,
wherein A is unsubstituted or substituted;

Q is a spacer moiety;

Z! is a carrier comprising a covalently bound polymer, preferably a pharmaceutically
acceptable polymer.

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

The carrier-linked treprostinil prodrug of any one of claims 1 to 15, wherein Q in
formula (II) is selected from COOR®; OR™; C(O)R™; C(O)NR¥R™;
S(0):NRR™); S(ON(R™R™); S(ORR™; S(OR™; NR™)S(O)NR'"R™); SR*,
N(RaQRa'Ba); OC(O)Rag, N(Ra'))C(O)Ra%; N(RaQ)S(O)ZRaQa; N(Ra9) g (O)Ra%;
NER*)C(O)OR™; NR™)C(ONR™R*™); OC(OINR®R*); W; Cis0 alkyl; Ca.so
alkenyl; and C,.sp alkynyl, wherein W, C,_sp alkyl, C»_sp alkenyl, and C,_sp alkynyl are
optionally substituted with one or more Ram, which are the same or different, and
wherein C,.sp alkyl; Co.50 alkenyl; and C,.5p alkynyl are optionally interrupted by one
or more groups selected from the group consisting of -W-, -C(O)0O-; -O-; -C(0)-;
-C(OINR™ ) -S(ORNR™)-; -S(ONR™')-; -8(0)z-; -8(0)-; -N(R™)S(ORNR™)-
;S5 -NRM) -OC(OR™; -NERM)C(0); -NR'HS(0)-; -NER"HS(0)-;
NR*NC(0)0-; -NR*YC(O)NRM'™)-; and -OC(O)N(RY 'R¥'?);
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R* R* R™® are independently selected from the group consisting of H; W; and C;.5
alkyl; Ca.s0 alkenyl; and Cs.sp alkynyl, wherein W, C,.so alkyl, Cs.50 alkenyl, and Cs.50
alkynyl are optionally substituted with one or more R®'’, which are the same or
different, and wherein C,_5p alkyl; Ca.s9 alkenyl; and Cysp alkynyl are optionally
interrupted by one or more groups selected from the group consisting of W, -C(0)O-;
-0~ -C(0)5 -C(ONR™)-; -S(ORNR™)-; -S(ONR™')~; -8(0)-; -S(0)-;
NRMDS(0RNERM - -8+ -NR*')-; -OCOR™; NR™)C(0)-; -NR™)S(0):-;
NR*NS(0)-; NRMC(0)O-; -NR*HC(OINR')-; and -OC(O)NR* R,

W is selected from the group consisting of phenyl; naphthyl; indenyl; indanyl;
tetralinyl; Cs.1p cycloalkyl; 4- to 7-membered heterocyclyl; or 9- to 11-membered
heterobicyclyl, wherein W is optionally substituted with one or more R*'°, which are
the same or different;

R*® is halogen; CN; oxo (=0); COOR*?; OR¥%: C(O)R™% C(O)N(R*ZR®;
S(O)zN(RalzRalza); S(O)N(RauRalZa); S(O)zRaIz; S(O)Ralz; N(Ral2)s(o)2N(Ra12aRa]2b);
SRa]Z; N(RalzRaua); NOZ; OC(O)RaIZ; N(Ral2)C(O)Ra]2a; N(RaIZ)S(O)zRaIZa;
N(RaEZ)S(O)RaIZa; N(Ralz)C(O)ORaIZa; N(RaIZ)C(O)N(Ral2aRa]Zb); OC(O)N(RaIZRaIZa);
or Ci alkyl, wherein C,¢ alkyl is optionally substituted with one or more halogen,
which are the same or different;

R R?M2 R¥Z R R are independently selected from the group consisting of H;
and Cy.¢ alkyl, wherein C; alkyl is optionally substituted with one or more halogen,
which are the same or different.

The carrier-linked treprostinil prodrug of claim 16, wherein each -Q- is independently
-Q"-Q'-*, wherein the asterisk indicates the connection to Z' and wherein

Q" is a bond; -C(0)O-; -O-; -C(0)~; -C(OIN(R™)-; -S(0),N(R™?)-; -S(O)N(R**)-;
-8(0)2~ -8(0)~; -NR™)S(0)NR™)-; -S-; -NR™); -0C(0)-; -NR™)C(O)-;
NER™)S(0)5  NR™IS(0);  -NR¥HC(O)0-;  -NR®HCONR™)-;
-OC(O)N(R*™)-; or -W-,;

Q' is selected from Ci.so alkyl, C».5 alkenyl, and C;.5p alkynyl which are optionally
substituted with one or more R*'®, which are optionally interrupted, provided that Q'
is at Jeast C,, by one or more groups selected from the group consisting of Cs.;
cycloalkyl, 4- to 7-membered heterocyclyl,
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—0—, —s—, —N—, —N=, —Ss—$—, —N=N—,
R!3
(ljRB 1TIR13 (| II\IIRB I I
_c_’ _C_a - LU, —C—, _C_O_g -_C_IJ\T_:
13
13 R
) 0 i i
Mg, —y—Coy—, ey, —yC-o—
o) R13 R]3a R]3 Rl3a R13
O

O
I 0
_o—C—Ilﬂ—, —Sﬁ -—N Z
R13 N i
0o \ 0 s—

wherein each of said group may individually be present one or more times; and which
Ci.s59 alkyl, Ca.5p alkenyl, and C,.5 alkynyl may optionally be terminated at the end
connected to Z' by a group selected from Cs;; cycloalkyl, 4- to 7-membered

5 heterocyclyl,
—O0—, —S—, —II\T—, —N=—, —8—8—, —N=N—;,
13
R
ORl3 I?IRH l(l) Il\ITRl?’ c ¢
-—-t— —(¢—, —C—, —C—, —C—0—, —C—N—,
l|{13
R" S 0
| [ [l Il
NG TN—CoN—, —N—CoN—, —N—Co—,
0 R R'® R R 1% R
ﬁ O
— O
momen TS P
R" N
o\ o g—

R*? is halogen; CN; oxo (=0); COOR™% OR?;, C(O)R™%; C(O)N(R*ZR™*,
S(O)zN(RﬂlzRalza); S(O)N(REIQRaIZa); S(O)zRaIZ; S(O)Rm, N(Ralz)s(o)zN(RaIZaRalZb);

10 SRaI2; N(Ral2Ra12n); NOz, OC(O)RaIZ; N(RaIZ)C(O)RaIZa; N(RaIZ)S(O)ZRaIZa;
N(Rulz)S(O)Ralfla; N(RaIZ)C(O)ORaIZa; N(Ralz)c(O)N(RaIZaRaIZb); OC(O)N(RaIZRaIZa);
or Cy¢ alkyl, wherein C,. alkyl 1s optionally substituted with one or more halogen,
which are the same or different;

15 R*Z, R*"* and R*"™ are independently selected from the group consisting of H; and
Ci6 alkyl, wherein C; alkyl is optionally substituted with one or more halogen,
which are the same or different,
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R and R™ are independently selected from H, Ci.¢ alkyl, Csg alkenyl, or Cog
alkynyl.

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

I‘ a4 RaZ
REC
! (ITaa),
wherein

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

HO

S

0O O

OH 0O
R 0,
HO
O O
v
o (i),

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;
R* is selected from H, unsubstituted alkyl, and substituted alkyl;
R* is selected from H, unsubstituted alkyl, and substituted alkyl;

ring A' is a Cy.y0 cycloalkyl; 4- to 7-membered aliphatic heterocyclyl; or 9- to 11-
membered aliphatic heterobicyclyl, wherein A is unsubstituted or substituted;

Q1 is selected from Ci.sg alkyl, Ca.so alkenyl, and Cs.sp alkynyl which are optionally
substituted with one or more R*'°, which are optionally interrupted, provided that Q' is
at least C,, by one or more groups selected from the group consisting of Ci4
cycloalkyl, 4- to 7-membered heterocyclyl,

—0—, —§—, —N—, —N=, —s$—s—, —N=N—,
R13
OR" NR" NR
| | I | I it
—C¢— —C¢— —C—, —C— —C-0—, —CN—,
R13
R 1 i I
N TN TYE —emo
O R13 I{liia Rl3 R13a R]3
0
I o
—O0—C—N—, —s N
R]S N ? J
o N\ 0 S—

r

wherein each of said group may individually be present one or more times; and which
Ci-so alkyl, Cy50 alkenyl, and Cs.5o alkynyl may optionally be terminated at the end
connected to Z' by a group selected from Cs; cycloalkyl, 4- to 7-membered
heterocyclyl,
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—0—, —8$—, —N—, —N=, —s—§—, —N=N—,
R13
OorR" NR" 0 NR" 0
0 G S S o SN
R13
R 1 i 1
TN TYEN e e
O R13 R13a R13 Rl3a R13
0
I 0
—O0—C-N—, —§ N
R13 N
o\ 0 s—

R is halogen; CN; oxo (=0); COOR™; OR*Z; C(O)R™?; C(O)N(R*R**);
S(O)zN(RalzRa]2a); S(O)N(RaIZRaIZa); S(O)ZRaIZ; S(O)RaIZ; N(RaIZ)S(O)ZN(RaIZaRaIZb);

5 SRa]l; N(Ral2Ral2a); NOZ; OC(O)RaIZ; N(RaIZ)C(O)RaIZa; N(RaIZ)S(O)zRaHa;
N(RaIZ)S(O)RaIZa; N(RaIZ)C(O)ORaIZa; N(Ralz)C(O)N(RalZaRaIZb); OC(O)N(RaIZRaIZa);
or Cy. alkyl, wherein C;.4 alkyl is optionally substituted with one or more halogen,
which are the same or different;

10 R, R** and R"'™ are independently sclected from the group consisting of H; and
Ci. alkyl, wherein C,. alkyl is optionally substituted with one or more halogen,

which are the same or different,

R and R are independently selected from H, C;¢ alkyl, C,¢ alkenyl, or Cy
15 alkynyl;;

Z'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 (Ilab):

’7 0 Raé.lRaZ
Z-olN I [cis| T
Ch ()

y
(Ilab),

wherein
25
T, R% R™ Al, Q', Z! and y are used as defined in claim 10.
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The carrier-linked treprostinil prodrug of any one of claims 1 to 19, wherein the

carrier-linked treprostinil prodrug is of formula (Ilac) or (Ilad):

Z__Xl -.N

S+CHﬂ;§ Ocis T

O
1 . T
Z——XI—ITI-fCHZ—]*X I[\I c1s
H H

L _y
(Tad),

wherein

Yy
(ITac),

each T 1s independently selected from structures (1) or (ii1):

HO

@) o)

(M),
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HO
O O

6?0 OH
o (iid),
Z!is a carrier comprising a covalently bound polymer,
5
y is an integer ranging of from 1 to 64
x is selected from 2, 3, 4, 5, 6, 7 or 8,

10 X is selected from C.j5 alkyl, Co.1s5 alkenyl and C,_y5 alkynyl, which are optionally
substituted or interrupted by one or more groups selected from the group consisting
of Cs.7 cycloalkyl, 4- to 7-membered heterocyclyl,

—Q0—, —§—, *ITI"“, —N==, -—§—§—, -—N=N—,
RY
OR" NR" 0 NR"
| I ] I Il
_C_’ _C_} - —; _C_) _C_O_s —C—II\I—J
R
R i i ]
—N—”—, —ITI—C—ITI—, —Il\I—C—ITI——, —N—C—0—,
R R!% R R 13 R
0
[l
—O0—C—N—, —S °© N
R N ? ’
o) \ o) S—
wherein

15
RY and R'™ are independently selected from H, C,¢ alkyl, Cs.¢ alkenyl, or Csg
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 (IIb):
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_Zl
o — (i),
wherein
5 X, is selected from Cj.;5 alkyl, Cy.15 alkenyl and Cs.;5 alkynyl, which are optionally

substituted or interrupted by one or more groups selected from the group consisting
of Cs.7 cycloalkyl, 4- to 7-membered heterocyclyl,

—0—, —S§—, _ITI—’ —N=—, —S§—S—, —N=N—,
R
S S S A i
—-—¢— —C— —C—, —C—, —C—0—, —C—lTl—a
R"
R i i i
TN AT e e
O R R R R R
0
—0—'(':—1}1—, —s‘;\fo _ﬁ
R N ’
o o s—
wherein ’
10
R'? and R™ are independently selected from H, C,¢ alkyl, C,4 alkenyl, or Coq
alkynyl.
y is an integer ranging of from 1 to 64;
15

x is selected from 2, 3,4, 5, 6, 7 or §;
Z'is a carrier comprising a covalently bound polymer.

20 22, The carrier-linked treprostinil prodrug of claim 20 or 21, wherein x is 6.
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The carrier-linked treprostinil prodrug of any one of claims 1 to 22, wherein the
carrier-linked treprostinil prodrug has the structure of formula (1Iba):

(ITba),

wherein

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

7! is a carrier comprising a covalently bound polymer.

The carrier-linked treprostinil prodrug of any one of claims 1 to 23, wherein the carrier
Z' has the structure of formula (VII):

B-£ A (VID),

wherein

B is branching core,

A is a poly(ethylene glycol)-based polymeric chain, and
n is an integer of from 3 to 32.

The carrier-linked treprostinil prodrug of any one of claims 1 to 24, wherein Z
represents a moiety (IIca):

ofcn,cH,0+H CHz]WE i

—E—%I—PHZC‘};[—OCHZCHHTO
%—E‘PHEC%;{—OCH::CHH? 0™ o-cn,cH,0H CHZ]WE f

(Ilca),
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+yFuctocrcn o
+E+HzcﬁOCH2CH;—}';O 0—CH,CH,0--cH5]

28.

29.
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wherein

t ranges from 80 to 160;

w ranges from 2 to 6; and

dashed lines indicate attachment to the rest of the carrier-linked treprostinil prodrug.
The carrier-linked treprostinil prodrug of claim 25, wherein w is 2 or 3.

The carrier-linked treprostinil prodrug of any one of claims 1 to 26 of formula (Ilc) or
a pharmaceutically acceptable salt thercof:

wherein y is 4 and Z' represents a moiety (1lca):

o-cu,c,0+H-cn N

w

—N
H (Ilca),

wherein dashed lines indicate attachment to the rest of the structure of formula (ilc), t
ranges from 80 to 160 and w is 2 or 3.

The carrier-linked treprostinil prodrug of claim 1, wherein R*' is Ci¢ alkyl or
substituted Ci.¢ alkyl.

The carrier-linked treprostinil prodrug of any one of claims 1 to 6, wherein R* is H,
Cy.6 alkyl or substituted C, alkyl.
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30. A carrier-linked treprostinil prodrug of formula (I):

7' X% -T), 0,
5 wherein each T is independently selected from structures (i) to (v):
HO
O )
OH 0 O
@),
HO
O O
:\/:\/W\/
O
-~ (i),
10
HO
O O
W\_/\/\/
OH

(iii),
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HO
O O
:\/W\/\/
é\fo OH
O
. @v),
—+q
O )
W/\/\/
OH OH

(v) ]

wherein dashed lines indicating attachment to X°;
y is an integer ranging of from 1 to 64,

each X? is independently (X°)m1-(X"®)ma;

ml; m2 are independently 0; or 1;

X% is T

X% is a branched or unbranched C,.;s alkylene group which is unsubstituted or
substituted with one or more R3, which are the same or different;

R? is halogen; Cy alkyl; CN; C(O)R*; C(O)OR*; OR*; C(OR*; C(ON(R*R™;
S(ORN(R'R™); S(ONR'R™); S(ORR%; S(ORY; NRS(0)LNR*R™); SR
NRR™); NO; OCO)R%: NRHCOR™ NERYHSOR™ NRHS(OR™
NRHYC(ONR¥R™); N(RH)C(O)OR®; OC(O)N(R'R™); or T;
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R*, R*®, R* are independently selected from the group consisting of H; TO; Ci.¢ alkyl;
Ca alkenyl; and Ca.6 alkynyl, wherein C,.4 alkyl; Co6 alkenyl; and Ca¢ alkynyl are
optionally substituted with one or more R’, which are the same of different;

R® is halogen; CN; C(O)R®; C(O)OR®; OR®: C(O)R®; C(O)N(RPR®); S(O),N(R’R®);
S(ONRR®); S(OXR®; S(O)R%; N(R®)S(0)NER*R®); SR% NRR™); NO;
OC(O)R%; NRHC(OR®;, NERHSOR™; NRHS(OR®; NREHCONRFR™);
NRHC(O)OR®; OC(OIN(RER®;

R®, R® R® are independently selected from the group consisting of H; C alkyl;
Cs.¢ alkenyl; and C,.¢ alkynyl, wherein C alkyl; Cs4 alkenyl; and C,¢ alkynyl are
optionally substituted with one or more halogen, which are the same of different;

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

R’ is halogen; CN; COOR®; OR® C(ORY C(ON(R’R™); S(O):NR*R™;
S(ON(R'R™); S(O)R%, S(O)R®; N(R®)S(ORNR™R™); SR*; N(R'R™); NOj;
OC(OR%;,  NRHCORY, NRHSO)R* NRHS(OR*™, NERHC(O)OR®,
NRHCONRYPR®); OC(O)N(RPR™); oxo (=0), where the ring is at least partially
saturated; C,.¢ alkyl; C, alkenyl; or Ca alkynyl, wherein C.4 alkyl; Co alkenyl;
and C,. alkynyl are optionally substituted with one or more R, which are the same
or different;

RE, R®™ R®® are independently selected from the group consisting of H; Ci alkyl;
Ca.6 alkenyl; and C,4 alkynyl, wherein C, ¢ alkyl; Ca4 alkenyl; and Cy alkynyl are
optionally substituted with one or more R'® which are the same of different;

R°, R' are independently selected from the group consisting of halogen; CN;
COR'; c@or"; OR!"; CcOR"; CONR'R"; SORNR'R"?;
S(ONR'R'™); S(ORR"; S(OR'; NR'SORN®R™R™); SR'; NR'R™);
NO,;  OCOR'Y;,  NER'MHCOR™;  NR'DHSORM™,  NERMHSOR',
NR'MHCOINRR"®); N(R'MHC(O)OR''?; and OC(OIN(R'R'®);

R",R"™ R" are independently selected from the group consisting of H; Cy.s alkyl;
C,¢ alkenyl; and C; alkynyl, wherein C;¢ alkyl; C,4 alkenyl; and C,¢ alkynyl are
optionally substituted with one or more halogen, which are the same of different;

Z' is a carrier comprising a covalently bound polymer,

wherein the carrier is covalently attached to a moiety X°, provided that one of m1,
m?2 is 1 and wherein the carrier is covalently attached to T in case m1, m2 = 0,
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or a pharmaceutically acceptable salt thereof.

The carrier-linked treprostinil prodrug of claim 30, wherein y is an integer ranging of
from 1 to 16.

The carrier-linked treprostinil prodrug of claim 30, wherein y is selected from 1, 2, 3,
4,5,6,78,9,10,11,12, 13, 14, 15 and 16.

The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of
any one of claims 30 to 32, wherein Z' comprises a PEG-based polymer.

The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of
any one of claims 30 to 33, wherein Z' comprises a water-soluble polymer.

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.

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

c)”fzﬁ“~”()“%Trf””\‘£§’><’
H ol

(I1D),

wherein

dashed lines indicate attachment to XO, provided that one of ml, m2 is 1 and
wherein the carrier is covalently attached to T in case m1, m2 =0,

each of m, n, and p are independently an integer ranging of from 5 to 500,
and q ranges of from 2 to 32.

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

B—tA-Hyp"), (VD)
wherein

B is a branching core,
each A is independently a poly(ethylene glycol)-based polymeric chain,
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each Hyp” is independently a branched moiety, and
n is an integer of from 3 to 32.

38.  The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of
claim 37, wherein Z' is selected from structures (i-y) to (iii-y):
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(11i-y);

wherein

dashed lines indicate attachment to X° of formula (J) , provided that one of ml,
m?2 is 1 and wherein the carrier is covalently attached to T in case m1, m2 =0,

p is an integer of from 5 to 2000,
qis1or2.

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

Hyp'mx — POL* — Hyp* (V),
wherein

POL' is a polymeric moicty having a molecular weight ranging from 0.5 kDa to
160 kDa,

Hyp' and Hyp” are independently a hyperbranched moiety, and
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The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of
claim 39, wherein mx is 0 and POL* — Hyp” is selected from the following structures:
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N

N (vii-x),

i

HN
H 0 H
/O\L/\O4;)<\/N g - N ;
0]

HN .
™ (vifi-x),

wherein

dashed lines indicate attachment to a moiety X°, provided that one of m1, m2 is 1
and wherein the carrier is covalently attached to T in case ml, m2 =0,

px is an integer of from 5 to 2000, and

gx is an integer of from 0 to 15.
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The carrier-linked treprostinil prodrug or a pharmaceutically acceptable salt thereof of
any one of claims 1 to 23 and 30 to 35, wherein Z' comprises an amino acid sequence
of at least 100 amino acid residues, and

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.

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

A pharmaceutical composition comprising a carrier-linked treprostinil prodrug or a
pharmaceutically acceptable salt thereof of any one of claims ! to 42 thereof,
optionally together with one or more pharmaceutically acceptable excipients.

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

(i1) wherein a single dose of the pharmaceutical composition comprises 2 to 6.

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.

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.

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.

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




