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Claims 

We Claim: 

1. A compound represented by Formula la 

IR,

'N--if;  
A 

1  

•-• 
z_

< R2' 

Re 	N 	N 	R2  

RI 	 la 

or a pharmaceutically acceptable salt thereof, wherein 

A is N or CR; 

R' is H, C1-C8  alkyl optionally substituted by one r more halogen atoms; 

R1  is H, C1-C8  alkyl optionally substituted b 	one or more halogen atoms, C1 -C4  alkyl, 

OH, OR', -NR19R21, CN or C3-C2  cycloalkyl; or 

R1  is -X-Y; or 

R1  is -W-R7-X-Y; or 

R1  is —S(0)2-W-X-Y; or 

R1  is —S(0)2-W-R7-X-Y; 

R2  is H, C1-C8  alkyl optiona 	substituted by one or more halogen atoms, C1 -C4  alkyl, 

OH, OR', -NeR21, CN or C3-C2  ycloalkyl; or 

R2  is -X-Y; or 

R2  is -W-R7-X-Y; or 

R2  is —S(0)2-W-X- • 

R2  is —S(0)2-W 	X-Y; 

wherein either R1  or 	is -X-Y, -W-R7-X-Y, —S(0)2-W-X -Y; or—S(0)2-W-R7-X-Y; 

174 



WO 2012/007539 
	

PCT/EP2011/062028 

R26  is hydrogen; 

R2  and R28  together are oxo; 

R3  is H, 01-04  alkoxy, OH, -NR19R21, UN  —.,, halogen, C3-07  cycloalkyl or C;-Ca  alkyl 

optionally substituted by one or more halogen atoms; 

R4  is H, 01-04  alkoxy, OH, -NR19R21, ON, halogen, C3-C7  cycloal 	or 01-08  alkyl 

optionally substituted by one or more halogen atoms; 

R5  is C1-C8  alkyl optionally substituted by one or more ha . ipen atoms, 01-04  alkyl, OH, 

OR', -NR19R21, CN or 03-07  cycloalkyl; 01-C8  alkoxy optionally 	bstituted by one or more 

halogen atoms; C6-014  aryl; -(00-C4  alkyl)-4 to 14 membered 	eteroaryl, or -(00-C4  alkyl)-3 to 14 

membered heterocyclyl wherein the heteroaryl and hetero 	lyl contain at least one heteroatom 

selected from N, 0 and S, wherein the aryl, heteroaryl an heterocyclyl are each optionally 

substituted by one or more Z substituents; 

R6  is C6-C14  aryl; 400-04 alkyl)-4 to 14 mee tiered heteroaryl, -(00-C4  alkyl)-3 to 14 

membered heterocyclyl wherein the heteroaryl 	d heterocyclyl contain at least one heteroatom 

selected from N, 0 and S, wherein the aryl, 	e oaryl and heterocyclyl are each optionally 

substituted by one or more Z substituents; 

W is C1-C8  alkylene optionally 	bstituted by hydroxy, halogens or C1-C4  alkyl; 

X is C1-Ca  alkylene option<< y substituted by hydroxy, halogens or C1-C4  alkyl; 

Y is carboxy, alkoxyc 	onyl, tetrazolyl, carbamoyl, monoalkylcarbamoyl, 

dialkylcarbamoyl, or -CON 	-S(0)q-Rx, wherein R" is -01-04  alkyl or -NR19R21; 

g is 0, 1 or 2; 
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R7  is a divalent moiety represented by -0-, -NHC(0)-, -CH2=CH2-, -C6-C14  aryl-D-; -3 t 

14 membered heterocyclyl-D-, wherein the heterocyclyl contains at least one heteroatom 

selected from N, 0 and S, wherein D is 0, S, NH or not present; 

Z is independently OH, aryl, 0-aryl, benzyl, 0-benzyl, C1-C6  alkyl optionally 	bstituted 

by one or more OH groups or NH2  groups, C1-C6  alkyl optionally substituted by o 	or more 

halogen atoms, C1-C6  alkoxy optionally substituted by one or more OH groups 	1-C6  alkoxy 

optionally substituted by one or more halogen, C1-C6  alkoxy optionally subst 	ted by C1-C4  

alkoxy, NR18(S02)R21, (S02)NR19R21, (502)R21, NR18c(or21, K 	C(0)NR19R 	, NR18C(0)NR19R2li 

NR18C(0)0R19, NR19R21, C(0)0R19, C(0)R19, SR19, OR19, oxo, CN, NO ',halogen halogen or a 3 to 14 

membered heterocyclyl, wherein the heterocyclyl contains at least o 	heteroatom selected 

from N, 0 and S; 

R18  is independently H or C1-C6  alkyl; 

R19  and R21  are each independently H; C1-C8  al 	; C3-C8  cycloalkyl; C1-C4  alkoxy-C1-C4  

alkyl; (Co-C4  alkyl)-aryl optionally substituted by one 	more groups selected from 01-06  alkyl, 

CI-C6  alkoxy and halogen; (C0-04  alkyl)- 3- to 14- 	mbered heterocyclyl, the heterocyclyl 

including one or more heteroatoms selected fro c N, 0 and S, optionally substituted by one or 

more groups selected from halogen, oxo, C1- 	alkyl and C(0)C1-06  alkyl; (Co-C4 alkyl)-0-aryl 

optionally substituted by one or more group; selected from C1-C6  alkyl, C1-C6  alkoxy and 

halogen; and (Co-C4  alkyl)- 0-3- to 14-m 	bered heterocyclyl, the heterocyclyl including one or 

more heteroatoms selected from N, 0 snd S, optionally substituted by one or more groups 

selected from halogen, C1-C6  alkyl 	C(0)C1-C6  alkyl; wherein the alkyl groups are optionally 

substituted by one or more halog< 	atoms, C1-04  alkoxy, C(0)NH2, C(0)NHC1-C6  alkyl or 

C(0)N(C1-C6  alkyl)2; or 

R19  and R21  together 	ith the nitrogen atom to which they attached form a 5- to 10- 

membered heterocyclyl, t - heterocyclyl including one or more further heteroatoms selected 

from N, 0 and S, the h< erocyclyl being optionally substituted by one or more substituents 

selected from OH; h 	ogen; aryl; 5- to 10-membered heterocyclyl including one or more 

heteroatoms sele 	ed from N, 0 and S; S(0)2-aryl; S(0)2-C1-C6  alkyl; 01-06  alkyl optionally 

substituted by 	e or more halogen atoms; 01-06  alkoxy optionally substituted by one or more 

OH groups o C1-C4  alkoxy; and C(0)001-06  alkyl, wherein the aryl and heterocyclyl substituent 

groups ar 	hemselves optionally substituted by C1-C6  alkyl, C1-C6  haloalkyl or C1-C6  alkoxy. 
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2. The compound according to claim 1, wherein 

R1  is X-Y; 

R2  is H, or 01-08  alkyl optionally substituted by one or more halogen atoms; 
.--2a K 	is hydrogen; 

X is C1-Cs  alkylene optionally substituted by hydroxy, halogens or C1-04  al 

Y is -C(0)OH, -C(0)OR" or -CONH-S(0)q-Rx, wherein Rx is -C1-C4  alkyl-

q is 2; 

R3  is H, C1-C4  alkoxy, OH, CN, halogen, C3-C7  cycloalkyl or C1-C4 	yl optionally 

substituted by one or more halogen atoms; 

R4  is H, C1-C4  alkoxy, OH, CN, halogen, 03-07  cycloalkyl or C 	alkyl optionally 

substituted by one or more halogen atoms. 

3. The compound according to any of the preceding claims, wF erein 

R1  is X-Y, wherein X-Y is -(CH2)m-C(0)0R", or -(CH m-127-(CH2)n- C(0)OR'; 

R2  is H, C1-04  alkyl optionally substituted by one 	more halogen atoms; 

R23  is hydrogen; 

R3  is H, C1-04  alkoxy, OH, CN, halogen, C3-!"7 cycloalkyl or C1-C4  alkyl optionally 

substituted by one or more halogen atoms; 

R4  is H, C1-04  alkoxy, OH, CN, haloge 	3-07  cycloalkyl or CI-C4  alkyl optionally 

substituted by one or more halogen atoms; 

R" is H or C1-C4  alkyl optionally su stituted by one or more halogen atoms; 

m is 1, 2, 3, 4, 5, 6, 7 or 8; 

n is 0, 1, 2 or 3. 

4. The compound according to 	y of the preceding claims, wherein 

R1  is X-Y, wherein X-, is -(CH2)m-C(0)0R". 

R2  is H or CI-C4  al 	I optionally substituted by one or more halogen atoms; 

Rea is hydrogen 

R3  is H, Cl-C 	lkoxy, OH, CN, halogen, cyclopropyl or C1-04  alkyl optionally substituted 

by one or more ha 	gen atoms; 

R4  is H, 	C4 alkoxy, OH, CN, halogen, cyclopropyl or C1-C4  alkyl optionally substituted 

by one or mo 	halogen atoms; and 

R" 	H 
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5. The compound according to any of the preceding claims, wherein 

R2  is H; 
n22 
K 	is hydrogen; 

R" is H; 

R3  is H, methyl, methoxy, OH, CN, fluorine or cyclopropyl; 

R4  is H, methyl, methoxy, OH, CN, fluorine or cyclopropyl; and 

m is 4, 5 or 6. 

6. The compound according to any of the preceding claims wherein 

R5  is phenyl optionally substituted by C1-C4  alkoxy, halogen o 	C1-C4  alkyl optionally 

substituted by one or more halogen atoms; and 

R6  is phenyl optionally substituted by CI-C4  alkoxy, halo 	or C1-C4  alkyl optionally 

substituted by one or more halogen atoms. 

7. The compound according to any of the preceding cla 	s, wherein A is N. 

8. A pharmaceutical composition, comprising: 

a therapeutically effective amount of the > ompound according to any one of claims 1 to 

7, or a pharmaceutically acceptable salt the e f, and 

one or more pharmaceutically acceptable carriers. 

9. A pharmaceutical combination, co .:rising: 

a therapeutically effective a 	ount of the compound according to any one of claims 1 to 

7, or a pharmaceutically accept-,le salt thereof, and 

a second active agent/  

10. A method of treating 	ulmonary arterial hypertension in a patient in need thereof, 

comprising: 

administeri 	to the subject in need thereof a therapeutically effective amount of the 

compound acco 	ing to any one of claims 1 to 7, or a pharmaceutically acceptable salt thereof. 

11. The co - ound according to any one of claims 1 to 7, or a pharmaceutically acceptable salt 

thereof, 	r use as a medicament. 
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12. Use of a compound according to any one of claims 1 to 7, or a pharmaceutically acce 	able 

salt thereof in the manufacture of a medicament for the treatment of a disorder or dise 	e in a 

subject mediated by activating IP receptor. 

13. Use of a compound according to any one of claims 1 to 7, or a pharmaceu 	ally acceptable 

salt thereof for the treatment of a disorder or disease in a subject by activat 	the IP receptor. 

14. Use of a compound according to any one of claims 1 to 7, or a pha 	aceutically acceptable 

salt thereof for the treatment of pulmonary arterial hypertension by a 	vating the IP receptor. 

15. A method for the prevention or treatment of a condition a fe 	ed by activation of the IP 

receptor, comprising: 

administering an effective amount to activate the I7 receptor of at least one compound 

according to any of claims 1 to 7 to a subject in need of, uch treatment. 
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CLAIMS 

1. A compound represented by Formula la 

R4  

R5  
.- A 

R2a 

___.,
,,,-<;,,-

c,
.,..,  

R6 	N N 	R2  

Ri la 

or a pharmaceutically acceptable salt thereof, wherein 

A is Nor CR'; 

R' is H, 01-08  alkyl, optionally substituted by one or more halogen atoms; 

IR;  is H, O1-C8  alkyl optionally substituted by one or more halogen atoms, 01-04  

alkyl, OH, OR', -NRIgIR21, ON or O3-O7  cycloalkyl; or 

R1  is -X-Y; or 

R1  is -W-R7-X-Y; or 

R1  is —S(0)2-W-X-Y; or 

R1  is —S(0)2-W-R7-X-Y; 

R2  is H, C1-C8  alkyl optionally substituted by one or more halogen atoms, C;-C4  

alkyl, OH, OR', -NR19R21, ON or 03-C7  cycloalkyl; or 

R2  is -X-Y; or 

R2 is -W-R7-X-Y; or 

R2  is --S(0)2-W-X-Y; or 

R2  is —S(0)2-W-R7-X-Y; 

wherein either R1  or R2  is -X-Y, -W-R7-X-Y, —S(0)2-W-X-Y; or —S(0)2-W-R7-X-Y; 

R23  is hydrogen; or 

R2  and Rea  taken together are oxo; 
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R3  is H, C1-C4 alkoxy, OH, -NR19R21, CN, halogen, C2-07  cycloalkyl or C1-C3  alkyl 

optionally substituted by one or more halogen atoms,; 

R4  is H, C1-C4  alkoxy, OH, -NR19R21, CN, halogen, C2-07  cycloalkyl or CI-C8  alkyl 

optionally substituted by one or more halogen atoms; 

R5  is C;-C8  alkyl optionally substituted by one or more halogen atoms, CI-Ct, 

alkyl, OH, OR', -NR19R21, CN or C3-C7  cycloalkyl; CI-Cs alkoxy optionally substituted by 

one or more halogen atoms; Cs-014  aryl; -(C0-C4 alkyl)-4 to 14 membered heteroaryl, or - 

(00-04  alkyl)-3 to 14 membered heterocyclyl wherein the heteroaryl and heterocyclyl 

contain at least one heteroatom selected from N, 0 and S, wherein the aryl, heteroaryl 

and heterocyclyl are each optionally substituted by one or more Z substituents; 

Rs  is 05-C14 aryl; -(C0-C4 alkyl)-4 to 14 membered heteroaryl, -(C0-04  alkyl)-3 to 
or 

14 membered heterocyclyl wherein the heteroaryl and heterocyclyl contain at least one 

heteroatom selected from N, 0 and S, wherein the aryl, heteroaryl and heterocyclyl are 

each optionally substituted by one or more Z substituents; 

W is C1-05  alkylene optionally substituted by hydroxy, halogens or C1-a4  alkyl; 

X is C1-C8  alkylene optionally substituted by hydroxy, halogens or C1-04  alkyl; 

Y is carboxy, alkoxycarbonyl, tetrazolyl, carbamoyl, monoalkylcarbamoyl, 

dialkylcarbamoyl, or -CONH-S(0)q-RN, where n RN  is -C1-C4  alkyl or -NR19R21; 

q is 0, 1 or 2; 
. 

R7  is a divalent moiety represented by -0-, -NHC(0)-, -CH2=CH2-, -C8-C14  aryl-D-; 

-3 to 14 membered heterocyclyl-D-, wherein the heterocyclyl contains at least one 

heteroatom selected from N, 0 and S, wherein D is 0, 8, NH or not present; 

Z is independently OH, aryl, 0-aryl, benzyl, 0-benzyl, Cl-05  alkyl optionally 

substituted by one or more OH groups or NH2  groups, C1-C6  alkyl optionally substituted 

by one or more halogen atoms, C1-05  alkoxy optionally substituted by one or more OH 

groups, C;-CE  alkoxy optionally substituted by one or more halogen, C1-C6  alkoxy 

optionally substituted by C1-C4  alkoxy, NR13(302)R21, (S02)NR19R21, (S02)R21, 

NR18C(0)R21. C(0)NR19R21, NR"C(0)NR19R21, NR19C(0)01:219, NR19R21, C(0)0R19, 

C(0)1R19, SR19, OR", oxo, CN, NO2, halogen or a 3 to 14 membered heterocyclyl, 

wherein the heterocyclyl contains at least one heteroatom selected from N, 0 and S; 
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IR16  is independently H or CI-C8-alkyl; 

R19  and R21  are each independently H; C1-C8  alkyl; Ca-C8  cycloalkyl; CI-G4 

alkoxy-C1-C4  alkyl; (C3-C4  alkyl)-aryl optionally substituted by one or more groups 

selected from C1-C8  alkyl, C,-C8  alkoxy and halogen; (C8-C4  alkyl)- 3- to 14-membered 

heterocyclyl, the heterocyclyl including one or more heteroatoms selected from N, 0 and I 

S, optionally substituted by one or more groups selected from halogen, oxo, Cl-C8  alkyl 

and C(0)C1-C8  alkyl; (C3-C4 alkyl):0-aryl optionally substituted by one or more groups 

selected from C,-C8  alkyl, C1-C8  alkoxy and halogen;-and (C0-C4  alkyl)- 0-3- to 14- 
o , 

membered heterocyclyl, the heterocyclyl including one or more heteroatoms selected 

from N, 0 and S, optionally substituted by one or more groups selected from halogen, 

C1-C8  alkyl or C(0)C4-08  alkyl; wherein the alkyl groups are optionally substituted by onei 

or more halogen atoms, Cl-C4  alkoxy, C(0)N1-12, C(0)NHC1-08  alkyl or C(0)N(C,-C6  

alkyl)2; or 

R19  and R21  together with the nitrogen atom to which they attached form a 5- to 

10-membered heterocyclyl, the heterocyclyl including one or more further heteroatoms 

selected from N, 0 and S, the heterocyclyl being optionally substituted by one or more 

substituents selected from OH; halogen; aryl; 5- to 10-membered heterocyclyl including 

one or more heteroatoms selected from N, 0 and S; S(0)2-aryl; S(0)2-C1-C6  alkyl; C1-G8  

alkyl optionally substituted by one or more halogen atoms; C4-C8  alkoxy optionally 

substituted by one or more OH groups or 01-04  alkoxy; and C(0)0C1-C8  alkyl, wherein 

the aryl and heterocyclyl substituent groups are themselves optionally substituted by C1- 

C6 alkyl, C1-C8  haloalkyl or Cl-C8  alkoxy. 

2. The compound according to claim 1, wherein 

R1  is -X-Y; or -W-R2-X-Y; 

R2  is H, C1-C8 alkyl optionally substituted by one or more halogen atoms. C1-04 

alkyl, OH, or OR'; 

R3  is H, C1-C4  alkoxy, OH, -NR19R21,  CN, haloge,n, C3-C7  cycloalkyl or C,-C4  alkyl 

optionally substituted by one or more halogen atoms,; 

R4  is H, C1-C4  alkoxy, OH, -NR1t1R21, CN, halogen, C3-07  cycloalkyl or C,-C4  alkyl 

optionally substituted by one or more halogen atoms; 
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W is C,-Co alkyiene optionally substituted by hydroxy, halogens or C.,-C,, alkyl; 

X is Cres alkylene optionally substituted by hydroxy, halogens or C,-C4  alkyl; 

Y is -C(0)OH, -C(0)01Rx, tetrazolyl, carbamoyl, monoalkylcarbamoyl, 

dialkylcarbamoyl, or -CONH-S(0)q-Fe, wherein fe is -C;-C4  alkyl or -NR'/1R21; 

q is 2; 

R' is H, C1-C4  alkyl optionally substituted by one or more halogen atoms; 

R' is a divalent moiety represented by -Ce-Cidi aryl-D-; -3 to 14 membered 

heterocyclyl-D-, wherein the heterocyclyl contains at least one heteroatom selected from 

N, 0 and S, wherein D is 0; and 

Rls  and R21  are each independently H; Cl-C8  alkyl. 

3. The compound according to claim 1 or 2, wherein 

R' is -(CH2)m-C(0)0R", or -(CH2)m-R7-(CHOir C(0)0R": 

R2  is H, Cl-C4  alkyl optionally substituted by one or more halogen atoms; 

R3  is H, Cl-C.., alkoxy, OH, -NR191321, CN, halogen, C;  C; cycloalkyl or Cl-C4  alkyl 

optionally substituted by one or more halogen atoms, 

R4  is H, C,-C4  alkoxy, OH, -NR19e, CN, halogen, Cs-Cy cycloalkyi or C,-C4  alkyl 

optionally substituted by one or more halogen atoms; 

m is 1, 2, 3, 4, 5 or 6, 

n is 0, 1, 2 or 3; 

R" is H or C1-C4  alkyl.; and 

R7  is a divalent moiety represented by -05-C14  aryl-D-; -3 to 14 membered 

heterocyclyl-D-, wherein the heterocyclyl contains at least one heteroatom selected from 

N, 0 and S, wherein D is 0. 

4. The compound according to any one of claims 1 to 3, wherein 

R5  is phenyl optionally substitued by OH, C.,-C4  alkyl optionally substituted by one or 

more OH groups or NH2  groups; Cl-C4  alkyl optionally substituted by one or more 

halogen atoms; C1-C.;  alkoxy optionally substituted by one or more OH groups or CI-C4  

alkoxy; NR19R21; C(0)OR"; C(0)R'°; SR's; OR"; CN; NO2; or halogen; and 
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R3  is phenyl optionally substituted by OH, Cl-C4  alkyl optionally substituted by 

one or more OH groups or NH2  groups; CI-C, alkyl optionally substituted by one or more 

halogen atoms; C1-C4  alkoxy optionally substituted by one or more OH groups or Cr-C4 

alkoxy; NR1sR21, C(0)0R19, C(0)R1s, SR1s, OR10, CN, NO2, or halogen. 

5. The compound according to any one of claims 1 to 4, wherein A is N. 

6. The compound according to claim 1 selected from the group consisting of 

7-(2-pheny1-3-p-toly1-7,3-dihydropyrido[2,3-b]oyrazin-5(6H)-yl)heptanoic acid; 

77(8-hydroxy-213-dip-toly1-7,8-dihydropyrido[2,37b)pyrazin-5(6H)-yl)heptanoic acid; 

7-(7-hydroxy-6-oxo-2,3-dip-toly1-718-dihydropyrido[2,3-blpyrazin-5(6H)-ylTheptanoic acid; 

7-(2,3-di-p-tolyI-7,8-dihydropyrido[2,3-b]pyrazin-5(6H)-yl)heptanoic acid; 

2-(3-((2,3-dipheny1-7,8-dihydropyrido[3,2-b]pyrazin-5(6H)-y1)methyl)phenoxy)acetic 

and 

acid; 

7-,(3-pheny1-2-p-toly1-718-clihydropyrido[2,3-b]pyrazin-5(6H)-yphePtanoic acid; or a 

pharmaceutically acceptable salt thereof. 

7. The compound according to claim 1, which is 

7-(2,3-di-p-toly1-7,8-dihydropyrido[2,3-bjpyrazin-5(6H)-yl)heptanoic acid of formula 

It N,..,„„.„,.-..,„ 

110 N N---  

..---j  

---" 

..--- 

- • •-•- 0 	OH 

or a pharmaceutically acceptable salt thereof, 
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8. The compound according to claim 1, which is 

7-(2-pheny1-3-p-toly1-7,8-dihydropyrido[2,3-b]pyrazin-5(6H)-yiTheptanoic acid of formula 

-,, 

I , 
,,,,,<---"\, ----...-.7" 

-., 	I 
N 	 0 

W'-)LI-OH 

or a pharmaceutically acceptable salt thereof. 

9. The compound according to claim 1, which is 

2-(3((2,3-dipheny1-7,8-dihydropyrido [3,2-b] pyrazin -5 (6H) -y1) methyl) phenoxy) acetic acid 

of formula 

.
II 

„..„--,,,,,.N.,N.,,,--k,,,,,  

0 
-.NI 

 

N 	
Il 

- 	-------„----:--k„ 
! 

HO
) 

OP 

1 I •...,..,7)--  

or a pharmaceutically acceptable salt thereof. 

10. The compound according to any one of claims 

free form. 

6 to 9, wherein the compound is in 

11. A pharmaceutical composition, comprising: 

a therapeutically effective amount of the compound according to any one of claims 1 to 

10, or a pharmaceutically acceptable salt thereof, and 

one or more pharmaceutically acceptable carriers. 
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12. A pharmaceutical combination, comprising: 

a therapeutically effective amount of the compound according to any one of claims 1 to 

10, or a pharmaceutically acceptable salt thereof, and a second active agent. 

13. The compound according to any one of claims 1 to 10, or a pharmaceutically 

acceptable salt thereof, for use as a medicament. 

14. The compound according to claim 13, or a pharmaceutically acceptable salt thereof, 

for use in the treatment of PAH, disorders in need of antiplatlet therapy, atherosclerosis, 

asthma, COPD, hyperglycemia, inflammatory disease, or fibrotic diseases. 

15. The compound according to claim 13, or a pharmaceutically acceptable salt thereof, 

for use in the treatment of PAH, asthma, COPD, or cystic fibrosis. 

180 


