
We claim: 

I. 	A compound having a structure represented by the following formula (I): 

E
,,-D  '--.. 

'''...."---..%-----;''''''' 
Y 

Z...,_ 	N 	/ ,...,,,,,, -..- 

(I) 	0 	R(0-2) 

wherein: 

X, Y, and Z are independently N or CH; 
,, 

*  
Al-(--Al ''' i  
I) ii t 

A 	 A1  
' 

Al 	R(0-2) 

S, CR1 R2, or NR1;  

R(0 	_ 2) 
is 	1 (0-2) 

each Al  is independently 0, 

R is selected from CF3, halogen, CN, alkyl, aryl, heteroaryl, NR1R2, S(0)0_2NR1R2, or S(0)0_2R1R2; 

M is substituted or unsubstituted and is selected from aryl or heteroaryl; 

D is selected from a bond, 0, CR1R2 or NH or NR1 or NR1R2 or S(0)0_2121R2; 
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E is absent or selected from H, CF3, halogen, CN, alkyl, aryl, heteroaryl, C3-C12  cycloalkyl or C3-C12 

cycloheteroalkyl or -(CH2)„--C3-C12 cycloalkyl or -(CH2)x-C3-C 12 cycloheteroalkyl; 

RI  is absent or selected from H, alkyl, aryl, or heteraryl; and 

R2 is selected from H, alkyl, aryl, heteroaryl, or CORI, or R1 and R2 form a C3-C12 cycloalkyl 

or C3-C12 cycloheteroalkyl containing 0, N and/or S; or a pharmaceutically acceptable salt 

thereof. 

2. The compound of claim 1, wherein X, Y and Z are selected to form: 

*."---='-r---- 	N 	*--.....„-N 

-..z.,...„..„N 	/ 	..„-- N ,,, 	N 

Or 	 * 

3. The compound of claim 1, wherein X, Y and Z are selected to form: 

* 	..-..........N 

-..z.,„„N 	/ 

4. The compound of claim 1, wherein M is optionally substituted with one or more R, 

and is selected from C3-C12 cycloalkyl or C3-C12 cycloalkenyl or aryl or heteroaryl or C3-C12 
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heterocycloalkyl or C3-C12 heterocycloalkenyl 

and/or N. 

5. The compound of claim 4, wherein M 

6. The compound of claim 1, wherein M, 

or 3-8 membered ring comprising C, 0, S, 

is optionally substituted phenyl or pyridine. 

D, and E together form: 

-...„., 0 40  
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7.  The compound of claim 1, wherein A is chosen from the following: 
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0 . S 

8.  A compound of one of the following structures: 
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or a pharmaceutically acceptable salt thereof. 
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9. The compound of claim 1, wherein Xis N and Y is CH. 

10. A compound of any one of claims 1-9 for use in therapy. 

11. The compound of claim 10, wherein the therapy is associated with modulating the 

BMP signaling pathway. 

12. Use of a compound of any one of claims 1-9 in the manufacture of a medicament for 

treating at least one disease state selected from anemia, iron deficiency anemia, anemia of 

chronic disease, fibrodysplasia ossificans progressive (FOP), cancer, inflammation, 

pathologic bone function, ectopic or maladaptive bone formation, a skin disease, 

hypertension, ventricular hypertrophy, atherosclerosis, spinal cord injury and neuropathy, 

heart disease, heart damage, liver damage, and liver disease. 

13. The use of claim 12, wherein the cancer is breast cancer, prostate cancer, bone cancer, 

lung cancer, renal cell cancer, or acute megakaryoblastic leukemia. 

14. An in vitro method for at least one of propagation, engraftment, and differentiation of 

progenitor cells, the method comprising contacting a progenitor cell with a compound of any 

one of claims 1-9 in a dosage and amount effective to propagate a cell. 
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15. 	A compound having a structure represented by the following formula: 

y 
R 1 '- .......-C 	Y 	..........--:.X 1 	R4 >.-- r , 

R3 1 	2 
11

X 

Y2 	X a ' . 	*"." 	' *- X3 
1 	 .... 	- 

/A  
I 

 z 
ril 

1) 

W\.) 	
/ 

R2•  

wherein: 

X1  is N or CR1; 

X2, and X4 are independently N or CR1; 

X3 iS C; 

Y1, Y2, and Y3 are independently N or CR1; 

D is C or N; 

W is N or 0; 

W1 is N, 0 or C; 

Cy is optionally substituted with one or more RI, and is selected from C3-C12 

cycloalkyl or C3-C12 cycloalkenyl or aryl or heteroaryl or C3-C12 heterocycloalkyl or C3-C12 

heterocycloalkenyl or 3-8 membered ring comprising C, 0, S, and/or N. 

R1—R4 are independently selected from hydrogen, halogen, C1_10 alkyl, C3-10 cycloalkyl, 

0C1_10 alkyl (which may contain a C3-8 membered ring containing C, 0, S or N, optionally 
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substituted with one or more R4), NRI C1.10  alkyl (which may contain a C3-8 membered ring 

containing C, 0, S or N, optionally substituted with one or more R4), CN or CF3; 

Z is optionally substituted with one or more Ri, and is selected from C3-C12 

cycloalkyl or C3-Ci2 cycloalkenyl or aryl or heteroaryl or C3-C12 heterocycloalkyl or C3-C12 

heterocycloalkenyl or 3-8 membered ring comprising C, 0, S, and/or N. 

16. 	A compound having a structure represented by the following formula: 

Y 
/ 	"--..---!.,X1;  R4  

R3 	I  X , 	2 
Y, 	.X 	,, / 

Y1 	13 

I"\ R2 .__ ____  
(I) 	 z 

N 

wherein: 

Xi is N or CR1; 

X2, and X4 are independently N or CR1; 

X3 is C; 

Yi, Y2, and Y3 are independently N or CR1 ; 

Cy is a bond, or forms a ring that is optionally substituted with one or more Ri, and is 

selected from C3-Cp cycloalkyl or C3-C12  cycloalkenyl or aryl or heteroaryl or C3-C12 

heterocycloalkyl or C3-C12  heterocycloalkenyl or 3-8 membered ring comprising C, 0, S, 

and/or N. 

R1—R4 are independently selected from hydrogen, halogen, Ci_m alkyl, C3-10 cycloalkyl, 

0C1_10 alkyl (which may contain a C3-8 membered ring containing C, 0, S or N, optionally 

substituted with one or more R4), NRiCi_iti alkyl (which may contain a C3-8 membered ring 

containing C, 0, S or N, optionally substituted with one or more R4), CN or CF3; 

Z is optionally substituted with one or more Ri, and is selected from C3-C1? 

cycloalkyl or C3-C12 cycloalkenyl or aryl or heteroaryl or C3-C1, heterocycloalkyl or C3-Cp 

heterocycloalkenyl or 3-8 membered ring comprising C, 0, S, and/or N. 
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17. A compound having a structure represented by the following formula: 

R I 	Y3  
Xi 	R 
.),(• 	4 
‘ R3

1  
X-) 

	

Y 	 , 

	

- 	 X.-',-: 	-------: 
Yi 	

3  

CD 	
---_____

-:-.- 
R2  __ 
	 Z 

L\•,, 

N 

wherein: 

Xi, X2, X3 and X4 are independently N or CR1; 

X is CR1; 

X3 is C or N; 

Yi, Y2, and Y3 are independently N or CR1; 

R1-R4 are absent or independently selected from hydrogen, halogen, Ci_io alkyl, C3-10 

cycloalkyl, OCi_DD alkyl (which may contain a C3-8 membered ring containing C, 0, S or N, 

optionally substituted with one or more R4), CN or CF3; 

Z is optionally substituted with one or more RI, and is selected from C3-C12 cycloalkyl or C3- 

C12 cycloalkenyl or aryl or heteroaryl or C3-C12 heterocycloalkyl or C3-C12 

heterocycloalkenyl or 3-8 membered ring comprising C, 0, S, and/or N. 

18. The compound of claim 17, wherein the compound is of the following formula: 

R2-.....,3,,,  _____:____X
i  

X2  
Y2,.•:„...., 	4 :-::_:-v'/ .....„, 

Y1 	̂3 

r\- 
R3 

An 	..--'-'----'--' -•::::„.,....... .... 1  
N 	 , 

wherein: 

Xi, X2, X3 and X4 are independently N or CR1; 

X is CR1; 

X3 is C or N; 

Yi, Y2, and Y3  are independently N or CR1; 
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Ri-R4 are absent or independently selected from hydrogen, halogen, Ci_io alkyl, C3-10 

cycloalkyl, OCi_jo alkyl (which may contain a C3-8 membered ring containing C, 0, S or N, 

optionally substituted with one or more R4), CN or CF3; 

19. 	The compound of claim 17, wherein the compound is of the following formula: 

R2 

'''''''%-'''''. 
Y3  -..,.. 	____-;Xi  

X 	- 	\\ 1 
X2  

Y2 	X4 ---- 
--- / 

"''''' 	-.'" 	X  
Yi 	

3 
 

..--7.  

./"--- R1 	1;:::::,,,,,,,, 
 

R3  

N  

wherein 

(i) X1  is N, X4 is N, and X2, X3, X4, Yi, Y2, and Y3  are independently C or CRi; 

(ii) Xi is N, X2 is N, Yi is N, and X, X3, X4, Y2, and Y3 are independently C or CR1; 

(iii) Xi is N, X2 is N, Y2 is N, and X, X3, X4, Y2, and Y3 are independently C or CRi; 

or 

(iv) Xi is N, X3 is N, and X2, X3, X4, Yi, Y2, and Y3  are independently C or CRi; 

Yi, Y2, and Y3 are independently N or CRi; 

Ri-R4 are independently selected from hydrogen, halogen, C 1 4 0 alkyl, C3-10 cycloalkyl, 

OCi_ii3 alkyl (which may contain a C3-8  membered ring containing C, 0, S or N, optionally 

substituted with one or more R4), CN or CF3. 
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20. The compound of claim 17, wherein the compound is of the following formula: 

R2
___,.,,,

,„ 

-...,,
,,,,,,

„..N 

-:-. 
R3  

R1 	L---..'"-;:,...,.._ 
N  

wherein R1-R4 are independently selected from hydrogen, halogen, Ci-io alkyl, C3-10 

cycloalkyl, °Cm() alkyl (which may contain a C3-8 membered ring containing C, 0, S or N, 

optionally substituted with one or more R4), CN or CF3. 

21. The compound of claim 17, wherein the compound is of the following formula: 

R2  .,..., „,... -
„,_ N  

..„\,,,,,,, 	,,,,,,, 
N 

/ 

.-i 
R3  

R .---  
1,:,,

,,,..
,,  1  

NI 
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wherein RI-R4 are independently selected from hydrogen, halogen, Ci_io alkyl, C3-10 

cycloalkyl, OCi_io alkyl (which may contain a C3-8 membered ring containing C, 0, S or N, 

optionally substituted with one or more R4), CN or CF3. 

22. The compound of claim 17, wherein the compound is of the following formula: 

R2 	
,.. .._________N 

N, 	N / /__,,,... "--..  
...---7\ ,.......- 

R3  
R1----------- /---- N  

wherein R1-R4 are independently selected from hydrogen, halogen, Ci_io alkyl, C3-10 

cycloalkyl, ()CIAO alkyl (which may contain a C3-8 membered ring containing C, 0, S or N, 

optionally substituted with one or more R4), CN or CF3. 

23. The compound of claim 17, wherein the compound is of the following formula: 

R 	Y3  2 .......„...... 	.....„,_______N 

.-----"N 

R3  

RI 	''''.:,,,, „e ,,,,;,7,,-1--  
N  

wherein Y1 and Y3 are independently N or CR1; R1-R4 are independently selected from 

hydrogen, halogen, Ci_io alkyl, C3-10 cycloalkyl, OCI-10 alkyl (which may contain a C3-8 
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membered ring containing C, 0, S or N, optionally substituted with one or more R4), CN or 

CF3. 

24. The compound of claim 17, wherein the compound is of the following 

formula: 

R2 R2 
,,-....,,,,„,--„,---\,.... 	______-___N 

,,-,..,,,..,,ze,„
,.N 

N 

/ \ 	 / . 

—N N 	n 	 , 

R2•-...,_,).,.;-",- N„______-___,N 

N 	N 
.\------ 

/ \ 

N 	, and 

R2 	Y3 
''',./.-. 	••:`-;.------ 

Yi 	,,,,,,:------_ ',.. 	N y  

/ \ 

N 

wherein Y1 and Y3 are independently N or CR1; R1-R4 are independently selected from 

hydrogen, halogen, C1_10 alkyl, C3-10 cycloalkyl, °C1_1() alkyl (which may contain a C3-8 

membered ring containing C, 0, S or N, optionally substituted with one or more R4), CN or 

CF3. 

25. A compound of any one of claims 15-24 for use in therapy. 

26. Use of a compound of any one of claims 15-24 in the manufacture of a medicament 

for modulating the BMP signaling pathway. 
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27. 	Use of a compound of any one of claims 1-9 in the manufacture of a medicament 

promoting, inducing, or enhancing modulation of epicardial activation and epithelial-to-

mesenchyme transition; or inducing, enhancing, or promoting cardiomyocyte foiiiiation. 

for 
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28. A method for modulating the BMP signaling pathway comprising administering to at 

least one cell in vitro a compound of any one of claims 1-9 in an amount effective to 

modulate BMP signaling. 

29. The method of claim 28, wherein modulating the BMP signaling pathway enhances 

keratinocyte proliferation. 

30. The method of claim 28, wherein the at least one cell is a stem cell. 

31. The method of claim 28, wherein modulating the BMP signaling pathway regulates 

the differentiation and regeneration of precursor and stem cell populations. 

32. The method of claim 28, wherein mutilating the BMP signaling pathway maintains a 

pluripotential state in stem cell or multipotent cell populations in vitro. 
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33. 

stem 

The 

cell or 

method of claim 

multipotent cell 

28, wherein 

populations 

mutilating 

in vitro. 

the BMP signaling pathway expands 
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We claim: 

• - 	- 

- 	. 	sicet, the compound having a structure represent©d by the 

following formula  (I): 

0 	, 
(i) 	z: w- 

0 	(o-2) 

wherein: 

and 	arc 	 or W, X, Y, 	Z 	independently N 	CH: 

R is 	from H, CF;, halogen, CN, 	heteroaryl, NR1R2, CORIR2T-GR4R„ S(0)(i. selected 	 alkyl, aryl, 

S(0)014.4Rg :„NR4Pt__„; or 

M is 	 is 	from 	hetcroaryl; substituted or unsubstituted and 	selected 	aryl or 

• - 	Rref-NH-er--NR4-el'NR4.RreRIRTi _. - 	- ,  

E is 	from II, CF„ halogen, CN, 	heteroaryl. Ca-G4.reyeleallEyl-er-Ge-Gv_z  selected 	 alkyl, aryl, 

cyclobetcroalkyl or (CH2),.—Ga-G4, cyeloallcyl or 	(CH2-1.--G,.-G44  eyelohetemallcyl; 

}r.' 	 - 	- 	e • 	• ,,- 	. 	: 	and 

R.,4-9 	- 	-- 	 - 	e , 	thither, R4 	Ra 	form 	C,-GQ 2: 	: 	: . 	 =- - 	4., and 	and 	can 	a 

C:,-Gp. 	- cycloalkyl or 	 - 
. sal 

9. 	A compound for 	 in 	the BMP-sig-ialine use as a medicament 	modulating 	 pathway, the 

compound having 	 by 	formula a structure represented 	the 	(I): 

E,D  0 , —X, 
Y 

Z : 
(I) 	W" 

0  R(0.2) 

wherein: 
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A 	; 	n• asni; v4,-AA rve• 31, e, 11sre44 If  nel ,.,A 	1 	 • 	• 	• 

heteroaryl; 

heteroaryl, NR4%... CORi_RarGRI.Ra4,M0- R is selected from H, CF,., halogen, CN, alkyl, aryl, 

2-414R4-Pc,*'814(044Rg 

M is 	 is 	from 	or heteroaryl; substituted or unsubstituted and 	selected 	aryl 

from 	bond, 0, CRIRa 	NH 	NR.rer--N-R.4.R1 	S(0)a-a&Rat D is selected 	a 	 or 	or 	 or 

is 	from H. CF., halogen, CN, 	heteroaryl, C;-G.I.„1- eyeleal.k.4-er-G;-G4-2-. E 	selected 	 alkyl, aryl, 

(C1 cycloheteroalkyl; cycloheteroalkyl or 	-144.—G-G4 cycloalkyl or (0433„--c?.-Gg, 

e • Rt 	 ; 	; and 

• e • 	 RI. 	R2 	form a Ca-G4.2 Ra 	- - - . 	- 	: 	 --aed-fuftherr 	and 	can 

Ca-G 	 0, N or S; or a 	 acceptable cycloalkyl or 	cycloheteroalkyl containing 	 pharmaceutically 

A 	for 	in 	least 	 including iron deficiency, and 3. 	compound 	use 	treating at 	one of anemia, 

- 	- 	 - - - 	d by the following . 	- 	: 

formula (I): 

45 	.-' 	--X, 
Y 

Z: N 
(I) 	W" 

• R(0-2) 

wherein: 

\V, X. Y. 	Z 	independently N 	CH; and 	arc 	 or 
_ 	- . 	- 	- 	- 

heteroaryl; 

- 	' 	 -- 	" 	• 	COR4-PrC-R4R:1, S(0)9_ R is selected from H, CF;., 	. : • 	: 	-- 	:..- 

?ra.I.R.-4.; 	S(0'/041Z4.11/4  or 

M is 	 is 	from aryl or heteroaryl; substituted or unsubstituted and 	selected 

- 	- 	 e 	P 	P  -er-4(04'04R.44:7 .1.! 	_ 	: 	: 	. :: : : 	,{=ir-•-NT-Werr-NPc.t.-er4SNP4R2r  

from H, GFA, - 	 `a-G.I.:2 	or CA-G44, E is selected 	 ,, 	 . 	::. 	cycloalkyl 

(C1-1.2)„—GA.-G‘. cycloheteroalkyl; cyclohetcroalkyl or 	(C1-12),,—G,i-G4.2 cycloallcyl or 

RI  ' 	 -- -- - 	 e • 	and „ 	, 	 ; 



: : 	. 	 = 	 4.rand-fliftheRi and 	can 	a 	--G1-2, Ra • 	 - - 	 -.. 	e ' 	 IZ:2 	form 	C:, 

	

C.-c4.a 	 0, N 	S; cycloalkyl or 	cycloheteroalkyl containing 	or 	or a pharmaceutically acceptable 

thereof, Galt 	or a pharmaceutically aces- .. 

1. 	A 	for 	in 	treatment 	fibrodyspl, is compound 	use 	the 	of 	 ossificans progessiva (FOP), 

the 	having 	 by the following formula (I): compound 	a structure represented 

END 
0 

..-X. 
Y 

: (I) 	•  

0  R(0-2) 

wherein: 

W, X, Y, 	Z 	independently N 	CH: and 	are 	 or 

A is 	 from 	heterocycloalkyl, substituted or unsubstituted and selected 	cycloalkyl, 	 aryl or 

heteroapti; 

R is 	from H, CF?., - 	- • 	' 	 - 	- 	•'' 	r=0R4.R.2.;-6RI.R2., S(0)4. :;elected 	 . 	- 	 . 

S(0)44R4Rai aN-Tt4.14.„; or 

M is 	 is 	from 	heteroaryl; substituted or unsubstituted and 	selected 	aryl or 

D is 	 NRArer--R-0-)o-AiRat sele- 	 -er-N14-er--NRi or 

E is 	from H, CK.r1.... - 	- 	 - 	- 	 C, selected 	 ...- 	. . 	. 	.-G4.2 cycloalkyl or 	-G4.1 
.... :. 	_),,—G;•-c-44  cycloalkyl or 	(CH,,..),,—G;.-C24, cycloheteroalkyl; 

selected 	alkyl, aryl. 	or RI. is 	from H, 	heteraryl, 	CORI.eafl 

Ra is 	from I-I, 	heteraryl, COR4, 	further, R. 	Ra 	form 	Ca.—G*2 selected 	alkyl, aryl, 	 and 	and 	can 	a 

cycloalkyl 	C;42.4.2 cycloheteroalkyl 	0, N 	S; or 	 containing 	or 	or a pharmaceutically acceptable 

5. 	A 	for 	 in inhibiting the compound 	use as a medicament 	 ontogonesis, growth, or 

-- - . 

by the following formula : = structure represented 	 (I): 



0 	....X. 
Y . 	, 

(1 ) 

0 	(0-2) 

wherein: 

\V, X, Y, 	Z 	independently N 	CH; and 	are 	 or 

. 	-- -: 	-- 	- 	- 	 heterocycloalkyl, - 	: 	.. 	- : 	:: . 	: 	: 	: n cycloalkyl, 	 aryl or 

heteroaryl; 

R is 	from H, CF;. halogen, CN, 	heteFeaFtIrlsai.R-27C-ORI.R.27-GR4.R2, S(0)0_ selected 	 aflcyl, aryl, 

S(0)04R.Rat :414Pci.:R.; or 

M is 	 is 	from 	heteroaryl; substituted or unsubstituted and 	selected 	aryl or 

• -   	- 	A 	P  Rrer-41-1-er-44:P+er--NiArer---S0-)44R4Rai : 

E is 	from H, CF, halogen, CN, 	heteroaryl, Q; Ca :;elected 	 alkyl, aryl, 	 --G4.2 cycloalkyl or 	-C+2. 

(CH2-k-G.,-G.p. cycloheteroancyl or 	 cycloalle*er--(04.143,--G,-G4a cycloheteroalkyl; 

RI- * 	- 	- 	 . : 	 ; and 

. _ 	 e , 	 fonn 	Ca R2 	- 	 further, 111- 	Ra ,. 	 1., and 	and 	can 	a 	-G42 

C3 0, N 	S; cycloalkyl or 	-G4-, cyclohcteroalkyl containing 	or 	or a pharmaceutically acceptable 

thereof, 	 derivative salt 	or a pharmaceutically acceptable 	thereof. 

6. 	A 	for 	 for 	the inflammatory 	immune compound 	use as a medicament 	augnenting 	 or 

the 	having 	 by the following formula responoc, 	compound 	a structure represented 	 (I): 

r D  0 --X. 
Y 

Z: 	.N 
 (I) 	W 

0  R(0.2) 

wherein: 

and 	are 	 or \V, X, Y, 	Z 	independently N 	CH; 

heteroaryl; 

halogen, CN, 	heteroaryl, NR4a.„-,-GGR4R.., CR4R21-4g)0 1., 	 alkyl. aryl, 

S(0)0_,R411/4  it-NR.44; or 

M is 	 is 	from 	heteroaryl; substituted or unsubstituted and 	selected 	aryl or 

D is 	from 	bond, 0, CR.a,i_er_m_i_e1_, 	. Npwei,NRakred,s(44.v..444p,:a; selected 	a 



^elected 	 CN, 	heteroaryl, Ca or C3-01.2 H, CFa, halogen, 	alkyl, aryl, 	 -G4.= cycloalkyl 

: 	:. 	: 	- _3*-G1-G4 cycloalkyl or 	(CHa).-G,z-G4.2. cyclohetcroalkyl; 

R4. ' 	• 	 - 	 : 	e • 	and = 	:- 	 .. 	 ; 

' 	 — 	e ' 	further, R4- 	R-2 	form a C3-G.p .R, 	 - 	• - 	- 	:-- 	and 	and 	can 

- 	e, 	 : 	" : 	: : • . 	- 	. 	. 	. 	. 	. 	. cycloalkyl or C;-G4-1 	 . 	_ 
derivative thereof. salt thereof, or a pharmaceutically acceptable 

i 	 for 	 for treating 	bone function, the , . 	A compound 	use as a medicament 	pathologic 

having 	 by the following formula (I): compound 	a structure represented 

E
-D co 

..---* 	--X, 

N 
(I) 	Z: W - 

0 R0-2) 

wherein: 

and 	arc 	 or W, X, Y, 	Z 	independently N 	CH; 

from 	hetorocyclealkyl, aryl or A is substituted or unsubstituted cad selected 	cycloalkyl, 

hctcroaryi; 

heteroaed, NR4Rai-GORA.2, CR4R2.4(-- - ,..: 	, halogen;-CN, atkylraryl, 

S(0)04Pc.1.t. 74NR4.11/4  or 

is 	 is 	from aryl or heterotayl; M 	substituted or unsub-tituted and 	selected 

from 	bond, 0, CR.I.P: 	NH 	NR4_ 	NRIRrer-sa(0)0_21Zi.R2 D is selected 	a 	 or 	or 	or 

E is selected from H, CF.?., 	 alkyl, aryl, 	 cycloalkyl halogx, CN, 	hetoroaryl, Ca-G.R. 	or C;--G44. 

cycloheteroalkyl: cycloheteroalkyl or 	(C1-12),,--C:A-Gia cycloalkyl or 	(CH2)-,-G3•441-, 

R4- • 	 ' 	 f-•  • 4aid ..- 	: 

e • 	further, R.1 	Ra can form a C.,-Gp m., and 	and 

C.4 - 	- 	 -: - cycloalkyl or 	--G4_,., - 	: 	- 	: . 	 . 

derivative thereof. sait-theFeef, or a pharmaceutically acceptable 

for 	 for treating ectopic or maladaptive bone 8. 	A compound 	use as a medicament 

formation in 	in 	 the 	having a structure represented by the a subject 	need thereof, 	compound 

(I): following formula 



0 	--X,
ZN „ 

(I) 

0  R(0-2) 

wherein: 

and 	are 	 or W, X, Y, 	Z 	independently N 	CH; 

heteroaryl; 

R is 	from IL CF.,,-helegc ., 	 S(0)0_ selected 	 alkyl  , afyl4etefeepy17141?v4.R2TGOlkiRarGR4.112, 

.1414-R--2-4 er-&(-G9o4R4R*; 

M is 	 is 	from 	heteroaryl; substituted or unsubstituted and 	selected 	aryl or 

D is 	from 	bond, 0, CR4.412-er--1414-er--NR4.-ef-Ra 	S(0)0..2R4.11/4  selected 	a 	 or 

E is 	from H, CF, halogen, CN, 	heteroaryl, C,.. C4-C+.a selected 	 alkyl, aryl. 	 -G44  cycloalkyl or 

cycloheteroalkyl or (CH6-0;-G4  cycloalkyl or (CH24*--GaG44 cycloheteroalkyl; 

R. is 	from H, 	heteraryl, 	CORItetael selected 	alkyl, aryl, 	or 

R-2  • 	- 	- 	-- - 	 ' 	further, RI 	R 	form 	C3 :. 	: . : 	. 	• e 	, and 	and 	can 	a 	-G.12. 

0, N 	S; eyelealkyl-er--Ga-C.p. cycloheteroalkyl containing 	or 	or a pharmaceutically acccptablo 

thereof, 	 derivative thereof. Galt 	or a pharmaceutically acceptable 

thereof, the compound having 	 by the following formula 

	

a structure ropfecentod 	 (I): 

E
..D 0 

.--- 	.—X, 
Y 

Z: N 
(I) 	W - 

0  R(0.2) 

wherein: 

" 
A is substituted 	 - - 	- 	 - or unsubstituted and selecte: 	. 	 . 

heteroaryl; 

R is selected from H, CF::, 	• 	- 	- 	- 	• ' n- 	K, CR.I.R., S(0)0. . 	.. 	..- 	: 	: . 

S(0)0_2R4.1/4  .2.11,a4R.2.; or 

' Z 	 : il 	 " 	 ah 	R.-er--N14-ep-14R.1.-er--114-Raz.-er-8(0)0....R.Aii. 



E is selected from H, CF3, halogen. CN, 	heteroaryl, C.3.-G.h, 	C, alkyl. a.1:1, 	 cycloalkyl or 	-F.1-2 

cycloheteroallcyl or 	(CH.„..)„—Ga-CQ-eyeleell(-G14;)..—G;-G4.2. cycloheteroalkyl; 

RI  ' 	- 	-- 	 -: - 	A , :- 	:: 	: 	: 	:. 	:. 	: 	•-afkfl 

Ra ' 	 - 	- 	 e • 	further, R.I. 	R2 	form 	Ca " ' • - 	•• 	, and 	and 	can 	a 	-G+2 

cycloallcyl 	C;-G 	 0, N 	S; or 	cyclobeteroalkyl containing 	or 	or a pharmaceutically acceptable 

10. 	A compound for 	 for treating hypertension in 	in use as a medicament 	 a subject 	need 

thereof, the compound having 	 by the following formula a structure represented 	 (I): 

E
,..D co 

...-- 	...--x,
Z

y 
: 	. N 

(i) 

0  R(0-2) 

'wherein: 

W, X, Y, 	Z 	independently N 	CH; and 	are 	 or 

bcteroaryl; 

R is selected from H, CF. 	CN, 	heteroaryl, NRilt_2, COLA; CRIRIT-S-(-040_ en, 	alkyl, cryl, 

S(0)0...,--R.1R..; alsaiR2.; or 

M is substituted 	 is 	from 	heteroaryl; or unsubstituted and 	selected 	aryl or 

D is selected from 	bond, 0, CR41‘ 	NH 	NRI. 	NR.I.R.a 	S(0)44R.IR2i. a 	 or 	or 	or 	or 

E is selected from 14, CF.;., halogen, CN, 	heteroaryl, C',.1.-c.p 	C). alkyl, aryl, 	 cycloalkyl or 	-G42 

cyclobeteroalkyl or -(-C14,-4,,—GrG.14  cycloalkyl or 	(Ca,),,--Ga.-G4., eyeloheteroalkyl; 

. 

R2 is selected from H, alkyl, 	hctcraryl, COR4.rand-fur-ther-i-Ri. 	Ra 	form 	C4 aryl, 	 and 	can 	a 	-G.1.2 

cycloalkyl 	C.3-cp 	 - 	- • e, or 	 . 	.: 	: 

-,. 	,.; 	 • 'ally 	 derivative thereof acceptable 

11. 	A compound for 	 for treating 	hypertrophy in use as a medicament 	ventricular 	 a subject 

turc represented by the following formula (I): 



0 	.....X, 
Z: 	

/Y 

(I) 	W" 

0 	(0-2) 

wherein: 

and 	are 	 or \V, X, Y, 	Z 	:tidepondontly N 	CH; 

A is 	 from 	heterocycloalkyl, substituted or unsubstituted and selected 	cycloalkyl, 	 aryl or 

hcteroaryl; 

R is 	from 1-I, CF4, 	• 	 - 	' " Rar CORAA--GRiRar S( selected 	 . ; 	 -04Q- 

or 44R.; 	S(0)04.RA,t; 

M is 	 is 	from 	heteroaryl; substituted or unsubstituted and 	selected 	aryl or 

D is 	from 	bond, 0, CRI.PQ-er--1414-er--NR4.-er-lia4.144-ef-40-)G-2RiRai selected 	a 

E is 	from H, CF:., halogen, CN, 	heteroaryl, C;--G.p 	C4 selected 	 allcyl, aryl, 	 cyclonikyl or 	-G4.4  

-1.. cycloheteroalkyl or (CI,-E.,.2 cycloalkyl or (CH2.4*-C:4-GQ. cycloheteroalkyl; 
e• ; and : : 	: 

Ra 	: :, 	:: 	-- - 	- — 	e ' 	firther, RI 	1L 	form 	Ca : 	- 	 - 	- 	., and 	and 	can 	a 	-G.1_, 

C3 0, N 	S; cycloalkyl or 	-G12. cycloheteroalkyl containing 	or 	or a pharmaceutically acceptable 

_ „ 	... 	. 	. 	. 

12. 	A 	for 	 for treating 	injury 	 in compound 	use as a medicament 	spinal cord 	and neuropathy 

formula (I): 

Y 
• , 

(I) 

R(0-2) 

wherein: 

and 	arc 	 or W, X, Y, 	Z 	independently N 	CH; 

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

hetcroaryl; 

R is 	from H, CFA, halogen, CN, 	heteroaryl, NR4R3.-GORA-a-:-GRA.2.-8(0) selected 	 alkyl, aryl, 	 G. 

al•aiRaer-S(-0}0-.RA2i 

- 	 - - - 	- 



. 	_ 	 e 	NH 	1 R1. or NR4R:„ or S(0 )04.:Ri.T4g. , .._ , 	 . 	4R2 Or 	or 

halogen, CN, 	heteroaryl, C:).-G.p cycloalkyl or C?.-C.R. E is selected from H, CET., 	 alkyl, aryl, 

-124,,—c; cycloheteroalkyl: cycloheteroalkyl or (C1-G4:2 cycloalkyl or 	(CH2),--Gx-G4.2 

' 	 - 	 e • 	an d RI 	: - 	- 	. 	 ..- 	: 	- 	: 

- -- 	- 	e • 	 R2 can form a C.:4--Gra R 	:-: . - - - 	.. 	. 	reezt-futtherrR4 and 

cycloalkyl or C4-G.P. 	- 

13. 	A eanw: - : 	. 	. 

.. : 	. 

E.- 	el 

.--- 	--X,y 
Z.• 

(I) 	W .
N 
 

0  R(o-2) 

wherein: 

W, X, Y, 	Z 	independently N 	CH; and 	we 	 or 

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

heteroaryl; 

• " 	• 	 S(0)o- R is ,solectod from H, CF.., 	 : 	 -CORIR4--GRIR2., 

S(0 )o.2.-RIR:si 2INIRIR,; or 

- 	- . 	- 	 • 

e ...• R4-er-Nii-er-41Rer--14Rillref-g(-0-)9_2Rt%t : .- 	- 	: : . 	. 	• 

from H, 	halogen, CN. 	heteroaryl, C.rG44.--cycleadley1 or Ca-G.2 E is selected 	CF„, 	 alkyl, aryl, 

- 4.—G,-G4.a cycloalkyl or (CE12)k—G-Gia cyclohetoroalkyk 

from H, 	heteraryl, or CORI: and R<.-is selected 	allp4, aryl. 

e • 	further. R4- 	R2 can form a C,-G42 4, and 	and 

cycloalkyl or Ca-•E+? .,-, 

derivative thereof. call thereof, or a pharmaceutically acceptable 

- 	• 	 -... — - 	:-.. 	: : 	"- 	. 	: 	: 	: 	: 	 .-. _ 

following formula (I): 



wherein: 

o 	..y. 

(I) 

A 	R(0_2)  

N 	CH; NV, X, Y, 	Z 	independently and 	are 	 or 

' ' 	C--GR4R2.„-C-R4.R2, S(010_ . 	2r  

heteroaryl; 

R is 	from H, CF;. selected 

NR R:; 	S(0)0_2P.I.R.2* or 

substituted or unsubstituted and 	selected 	aryl or M is is 	from 	heteroaryl; 

R=efIN14rNRi 	NR4P4 	S(0)o-2kbPv-24 or 	or 

E is 	from H, CF, halogen, CN, 	heteroaryl, C2. C3 selected 	 alkyl, aryl, 	 -G44 cycloalkyl or 	-G44. 

cycloheteroalkyl or 	(CH2:),,-G;.-G4  cycloalkyl or 	(CH;l7L.---GG4.2. cycloheteroalkyl; 

R4. and 

from H, 	heteraryl, CORI, 	further, RI 	R2. 	form 	Ca -is-selected 	alkyl, aryl, 	 and 	and 	can 	a 	-G.1.2. 

cycloalkyl or Ca.-Cla cycloheteroalkyl containing 0, N or S; or a 	 acceptable pharmaceutically 

salt thereof; 	a 	 derivative thereof. or 	pharmaceutically acceptable 

We claim: 

a structure represented by the following founula (1): 

Y 	 --X, 
',..-,----.'"- 	

N 	/ 

'..'.'"--:-=.------''----.:--'.---X \  

1-14. 	A compound having 

D 
E 

Z 

(I) 

(I) 	0 	R(0-2) 	 A — R(0-2) 

wherein: 

-,-X, 	and 	are N or CH; 

:I 

A1 	R(0-2) 

---'A1-''''Ai 

WY, 	Z 	independently 

l' 

is 

 
A 	 Al R(0-2) 	R(0-2)  

each Ai is independently 0. S. C.Ri R2, or. NRi• 

-14-0 101a 



A is 	 from 	heterocycloalicyl, substituted or unsubstituted and selected 	cycloalkyl, 	 aryl or 

heteroaryl; 

R is 	from H, CF3, halogen, CN, 	heteroaryl, NR1R2, COP.-1Ra, CR4&-,-S(0)o- selected 	 alkyl, aryl, 

2 	1R2=, or S(0)0_2R1R2; 

M is substituted or unsubstituted and is selected from aryl or heteroaryl; 

D is selected from a bond, 0, CR1 R2  or NH or NR1  or NR1R2 or S(0)0_2R1R2; 



E is absent or selected 

or 

compound of claim 

—(CH2)x—C3-C12 

from H, CF3, halogen, CN, alkyl, 

cycloalkyl or —(CH2)x—C3-C12 

from H, alkyl, aryl, or heteraryl, 

H, alkyl, aryl, heteroaryl, or  CORI , 

C3-C12  cycloheteroalkyl containing 

a or pharmaceutically acceptable 

aryl, heteroaryl, 

or CORI.; and 

cycloheteroalkyl; 

C3-C1 2 cycloalkyl or C3-C12 

RI 	R2 	form further, or and 	can 	a 

cycloheteroalkyl or 

R1  is absent or selected 

R2 is selected from 

C3.-C12  cycloalkyl 

acceptable salt thereof, 

-1-6„ 	A-The compound 

and 

0, N andlor S; or a pharmaceutically 

derivative thereof 

151, 	W, X, Y of claim 	wherein and 

N / 

Y and 

Z are selected totogether  help  

	

*--...,2--,=-,-,,N 	*--„:----N 

	

.--.....,,,,N 	/ 	N ..,. ..„-- 

*'or 

	

151, 	A1 of claim 	wherein -5-X, 

fon-n: 

1'3. 	A-The compound Z are selected totogether  help  

--.....-N 

-----,N 

15, wherein 

form: 

18. 	A 

A1  
' ' -Ai  

)0-1 

* 

(0-2) 

A 
A ' '-1 ' 	o-i 	, 

I 	I 

Al  
(0-2) 

: I 	
R(0 

"d 
I 

::"..c. .... -- 
A 

(0-2) 
7 

A.1 wherein A. ' 

A,
'
. 

, 	- i 
i 

Al  
- Ai  

R2 	NH 	NR4_ NR4Ra, or 	or 	or 	or can join with another 	- 

to form C4 C3-Gia 	 heteroaryl 	Cg..-G.p -G42. cycloalkyl or 	cycloalkenyl or aryl or 	or 

heterocycloalkyl 	C3-Gp. or 

and/or  N.  

111 102a 



4 A-The compound of claim 4-51, wherein M is optionally substituted with one or more 

R, and is selected from C3-C1z cycloalkyl or C3-C12 cycloalkenyl or aryl or heteroaryl or C3- 

Cr? 

111 102b 



and/or 

395. 

_ 

heterocycloalkyl 

N. 

A-The 

or C3 

compound 

compound 

-C12 heterocycloalkenyl 

claim 4-94, of 	wherein 

or 3-8 membered ring comprising C, 0, S, 

M is optionally substituted phenyl or pyridine. 

M, D, and E together form: of claim 4-51, wherein A-The 

* , 

,.---...-,,, 0 N 

* , 
N 

 
H 

0 
N 

0 

*2 

H2N 

®
N 

-,
N 

2 

HO 

2 

0 

, 

0 

* , 

-----=-:- 	•--- 0 	N•  

* , 

0 

, 

F 

0 

, 

-- 

0 

H N 

.,
,,,0 

_,c, 

---.N 0 

* 

N
0 

'-. 	-----,.„-- N 	
0 .,,..0 

* , 

0 

0 
* 

0 

 0 

0 

* 

-..,._,0 

0 

* 

0 

, 

a 
, 

N 

9 

, 
, 
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---,. 
o 

..---11..„.  
0 

---.. N 

0 

N 

0 

''--'- N 

0 

N -IN' 

, 

0 

HN "j'''- 

* , or 

0 

N --- i  
__,.._ 

, *. 

. 	A-The  compound of claim 441, wherein A is chosen from the following: 

--- 
R 

.. 
N 

x 

s 

..-- 

_N  
/ 

R 	N 
`NNH 

N 
71-k)---  
N -NH 

N 	
X 

...10, 

' 	S 

X X 
* 

R 
R 

/ 	
, 

N._.  

i N 
R 

N 
s-' 

/ 
R 	N 

R  / 	RR R 

i  
--- 	R  

N -N \ 
--- 
`) 

R 
N 

, / 	_j 
• ----R 

R 
MP 

OH N.,,,_ 
77- 0 

N 	
F 

7)1---  

* * 

.-- 7.------  
---N 	

CI / 	
a 

- N 	N ------ 
\ 

-. \
N 

-NH 
N
, NH 

H 

Br N 
/----z,1 

S\<„,,N 
( 
\- N N 	F 

- N N 

F 
N N 

I 
o 

N 

* 

 4 
Or 0 	• 

S-_,-, 
S 

N 

N-4  

8. 	A compound 	one claim 15, 	the 	is 	the following of 	 wherein 	compound 	of 

fonnulastructures: 
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1-"' 	
0 

N  
0.,7 N 

N N 

/ \ 

- 

N_,.0 

• 
-,..., 
,..- 

N 

N 

• N 

-.,..o 

-., N 
N 

0 

N 
N S  

N / 
N—  

• 

0 

N N 

N 

/ 

40  

--„,,0 

N 
 

,-- 

N 
N 

N 

'--..,. 
N 

N / 

/ \ 

N * 

H2N •„,-- 
,--- 

----,, 

N 

N 

411P 

N 

N 

N / 

• 

0 	

„,-- 
--..., 

N 

N 

-,,,,-0  

N 
N 

Y 
0 

N. N 
N 

— 

N 	o 

H N 

e 
— 

N 
N 	,-- 

0  

N 

N. N 

N 

- 

N N 

OH 
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/ 	\ 
off_  Z

\ /
0 

• 

Z 

N. 

ilk 

• 

" 

0 

---4...„-. 'z  

N. 

/ \  

z 

N. z  

\ 

z 
\ 

N Z 

0 - 

/ 

• 

O 

40 

/ 

Z 
1 

N Z 

* 

N 	'-. 

N.  

lik 

z 
\ 

,.... 	Z 



, z 	z 
Z 

\ 

)-0 

\ / 

LL 

/ 
. 

z̀ \ 

\ 

0 	0 

z 
_- 
. z z 

0 

— _ r 

z 

. z 
\ 
. . 

/ 

z , z---y- ,z 
\ z 
\/ 

)-0 

z 	---., z 
\/ 

• 

z , ..z z 

0 

--,-. z 
/ 

.. 
_- z 

\ 

0 

0  

z 
i z 

. z 
\/ 

_ z / 

z 
/ z 

z . \ 

Le 0 

I 
. 

\ /  

)--0 

z -. • z 
\ / 

LL > . 
)-- 0 

411 z 
z 

z 
\ 

• 

z \ 
\ 

• 
)--0 

N 
z 
/ 

N zi 
z 
\ 

A 
0 

c
z__\)  -0 

. 
_- 
\ z 

z` \ 

/ 

0 	0 \__J 

_- z . i 

0 

, z 
__- \ 1 z 

\ 



z  z z 
En 
.., z 

Z 

z N 
' z 
N. 	I  

-- 
N N Z 

z 

N N Z Z Z U- Z Z 
-Z 

Z \/ 
/ \/ / \/ 

/ \ 
- 

Z Z Z Z Z 
0 

/
Z 

/
Z 

LL 
Z--,- \ ...+ i-5 

- 

N 	N. Z 
U) 

--'... 	Z --..-- 
Z \ 

Z 2 
Z \ Z\ 

‘ 
i  \ Z Z 	 N Z 

\ / \ / 
\ 
ZZ \ 

Z 
\ / 

\ \ 

/-\ 

0 Z 

Z 

z z 
Z 

C Z
.
) 

0 

----- Z 

/ / / 
0 

Z 
Z 7_, 

Z.-(J) 
l 

Z 	CO 
\ 

CO Z N N N 
--- 

Z 
Z 
/ 

. Z 
--- z 

/ 
Z Z Z Z Z Z 

\ / / / \ 

\ / \ 

-1  

)-- 

_ 

Z 
0 

Z r- 

/ 0  0  
/ / 



N 0 

,.. N  

N 

/N 

0 

---. 

N 

''N 	° 
..-- 
',.. 

- 

HO 

N 
N  -. 

- 

,,0 

- N 

- 

0 

\ 
, 

- 

N 

0 0 ,.. 	N 
N  ---.. 

0 

 
*--.. 

N 
0 

0 

--. 
N 

- 

0 

',... 	N 

0 

N, 
"•,_N 	/ 

- N 

0 

..- 
--.. 

1N 

 
-- 	0 

N 
--.. 

0 

... 
N 

N 
N, 

— 
N 

---'-'N 
0 

I 
, 

- 

0 

N 
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9. The compound of claim 1, wherein X is N and Y is CH. 

10. A compound of any one of claims 1-9 for use in therapy. 

11. The compound of claim 10. wherein the therapy is associated with modulating the 

BMP signaling pathway. 

12. Use of a compound of any one of claims 1-9 in the manufacture of a medicament for 

treating at least one disease state selected from anemia, iron deficiency anemia. anemia of 

chronic disease, fibrodysplasia ossificans progressiva (FOP). cancer. inflammation. 

pathologic bone fimction, ectopic or maladaptive bone formation, a skin disease, 

hypertension, ventricular hypertrophy. atherosclerosis. spinal cord injury and neuropathy. 

heart disease, heart damage, liver damage. and liver disease. 

13. The use of claim 12, wherein the cancer is breast cancer, prostate cancer. bone cancer. 

lung cancer. renal cell cancer. or acute megakarvoblastic leukemia. 

14. An in vitro method for at least one of propagation, engraftment, and differentiation of 

progenitor cells, the method comprising contacting a progenitor cell with a compound of any 

one of claims 1-9 in a dosage and amount effective to propagate a cell. 

21. 	A compound ].laving a structure represented  by the following formula  (II):  



/Y 

(II) 

0 NO-2) 

ii4lefeifli 

and 	arc 	 or X, Y, 	Z 	independently N 	CH; 

substituted or unsubstituted and scleatod 	cycloalkyl, 	 aryl or A is 	 from 	hetemcycloalkyl, 	heteroaryl; 

R is 	from II, CF;., - 	• - - 	ail' 	- 	- 	- 	la • 	• acleetzd 	 .. : 	. 	: 	: . 	 —CRata, S(0)a- 

E)0  

substituted or unsubstituted and 	elected 	aryl or M is 	 is 	from 	heteroaryl; 

• -- 	e 	 S(0)o-aRil1/4  . : 	: : 	- 	-er--NI4-er--NR.I.-er--NR4.Ra or 

E is 	from H. CF:.:, halogen, CN, 	heteroaryl, C;--G4..reyeleallefl-er--es-G44 selected 	 alkyl, aryl, 

cycloheteroalkyl or (C1444—G,I-G.p. cycloalkyl or (CF1:3).—ev.-04; cycloheteroalkyl; 

RI. is 	from H, 	betel-my!, 	COR:ariel selected 	illcyl, aryl, 	or 

R is 	from H, 	heteraryl, CORi., 	further, R4. 	Ra 	form 	C4-G.p.. selected 	alkyl, aryl, 	 and 	and 	can 	a 

C3-G_kl 	 0, N 	S; cycloalkyl or 	cyclohcteroalkyl containing 	or 	or a pharmaceutically acceptable 

thereof, 	 derivative thereof. salt 	or a pharmaceutically acceptable 

25. 	A 	having 	 by the following formula compound 	a structure represented 	 (III): 

E'
D 0 

, 
(III) 

0 NO-2) 

wherein: 

Z is N 	CH; or 

substituted or unsubatituted and 	selected 	cycloalkyl, 	 aryl or A is 	 is 	from 	heterocycloalkyl, 	hctoroaryl; 

R is selected from H, CF,, - 	- - 	 Ra, COR4Ra, CRIPca, - 	: 	:  

or €4030-2NRIR2:, 	S(0)o-all-Ag 

- 	- 

e 	-- 	- 	e 	• 	 NRI_1? -er--S(0-)0_2R4R-2.; : .- 	: 	.R-2-ei4114-er-NR.I. or 

E is 	from H, CF.3, halogen. CN, 	heteroaryl, Ca-G.p.2 	Ca selected 	 alkyl, aryl, 	 cycloallcyl or 	-0.p 

cycloheteroallcyl or 	(CI-L),,,Gx-Gla cycloalkyl or 	(0-1=4*—G:4-G4.2. cyclolicteroalkyl; 

RI . 	-- 	 - 	- - 	- 	 . 	:--ate 



R 	 * • 	further, RI. 	R2 	form 	Q.,-0.1.3 .. and 	and 	can 	a 

cycloalkyl or Ca-G 	cyclohcteroalkyl 	 N 	S; containing-0, 	or 	or a 

thereof, or a 

	

	 derivative thereof. pharmaceutically acceptable 

p 	maceitically acceptable salt 

' 2615. A compound 

by the 

T 2 ,- 
Y1 

N or CRi; 

N or 

with one or 

or aryl or heteroaryl 

ring comprising 

selected from 

a C3-8 membered 

r 
1 

X4 
 -`-'" 

CRi; 

more 

hydrogen, 

ring 

........-----3X.7 

following 

,,X2 

X 3 

i„ 
i) 

R1, and 

or C3 

C, 0, 

formula: 

D_ 

R4  

_ 	.... .... 	.. 

having compound 	a structure represented 

ap 	Cy 

.%...1").-)-.Y  F \ 1 

R3  ------‘, 

wherein: 

X1  is N, 0, 	CR1; or 

halogen, 

containing 

 , 
W\ 

R2•  

is selected from C3-C1? 

-C12 heterocycloalkyl or C3-C12 

S, and/or N. 

C1-10 alkyl, C3-10 cycloalkyl, 

C, 0, S or N, optionally 

X2, and X4 are independently 

X3 is C-of-N-; 

Yi, Y2, and Y3 are independently 

D is C or N; 

W is N or 0; 

W1  is N, 0 or C; 

Cy is optionally substituted 

cycloalkyl or C3-C12 cycloalkenyl 

heterocycloalkenyl or 3-8 membered 

R1—R4 are independently 

OCI_HD alkyl (which may contain 
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substituted with one or more R4), NRIC1_10 alkyl (which may contain a C3-8 membered ring 

containing C, 0, S or N, optionally substituted with one or more R4), CN or CF3; 

Z is optionally substituted with one or more RI, and is selected from C3-C12 

cycloalkyl or C3-Ci2 cycloalkenyl or aryl or heteroaryl or C3-C12 heterocycloalkyl or C3-C12 

heterocycloalkenyl or 3-8 membered ring comprising C, 0, S, and/or N. 

2716. A 	for 	 for 	the BMP 	 the compound 	use as a medicament 	modulating 	signaling pathway, 

compound having 	 by the following formula: a structure represented 

Y ....
y
, 	-,...._ 

-N---;---
, 
 
_Xi 	R . 

4  _.;,;( 
X ,/, 	2 R3 	1  

Y2 .-•,„ 	X4 ."-- '1  X 	'--- 3 Y1 

I R2  ----________ 
(I) 	 Z 

N  

wherein: 

or Xi is N, 0, 	CR1; 

X2, and X4  are independently N or CR1; 

X3 iS C -@£-N; 

Y1, Y2, and Y3 are independently N or CR1; 

Cy is a bond, or fonns a ring that is optionally substituted with one or more RI, and is 

selected from C3-C12 cycloalkyl or C3-C12 cycloalkenyl or aryl or heteroaryl or C3-C12 

heterocycloalkyl or C3-C12 heterocycloalkenyl or 3-8 membered ring comprising C, 0, S, 

and/or N. 

R1—R4 are independently selected from hydrogen, halogen, C1_1 0 alkyl, C3-10 cycloalkyl, 

OCi_io alkyl (which may contain a C3-8 membered ring containing C, 0, S or N, optionally 

substituted with one or more R4), NRi C1-10 alkyl (which may contain a C3-8 membered ring 

containing C, 0, S or N, optionally substituted with one or more R4), CN or CF3; 

Z is optionally substituted with one or more R1, and is selected from C3-C12 

cycloalkyl or C3-C12 cycloalkenyl or aryl or heteroaryl or C3-C12 heterocycloalkyl or C3-C12 

heterocycloalkenyl or 3-8 membered ring comprising C, 0, S, and/or N. 



2817. A 	for 	 for 	the BMP 	 the compound 	use as a medicament 	modulating 	signaling pathway, 

by the following formula: having compound 	a structure represented 

R 	Y3 X 	R 
..),(- 	4 

R3  'X-) I  
Y, 	X -, ,/ _ ,.....,, 	4 ----7:-v  ..,„.- 

Y1 	"3 

R 2--------__I 	I 
(I) 	 Z 

N 

wherein: 

X1, X2, X3  and X4 are independently N or CR1; 

X is N, 0, 	CR1; or 

X3 is C or N; 

Yi, Y2, and Y3 are independently N or CR1; 

R1-R4 are absent or independently selected from hydrogen, halogen, C1-10 alkyl, C3-10 

cycloalkyl, OCi_io alkyl (which may contain a C3-8 membered ring containing C, 0, S or N, 

optionally substituted with one or more R4), CN or CF3; 

Z is optionally substituted with one or more RI, and is selected from C3-C12 cycloalkyl or C3- 

C12 cycloalkenyl or aryl or heteroaryl or C3-C12 heterocycloalkyl or C3-C12 

heterocycloalkenyl or 3-8 membered ring comprising C, 0, S, and/or N. 

1829. 	The compound of claim I 7-:18, wherein the compound is of the following formula: 

2 	Y3 	Xi 
)‹.--::---.'"-- 	s\  

1 	‘ X2  
Y2..,••••.:...,, 	....„....-4 ---1- 	-7 'X  

Y1 	
3 

-%\". 
R3 

.---"-------' 
pI.t \ 	1'.\ 

N  

wherein: 

X1, X2, X3  and X4 are independently N or CR1; 

Xis N, 0, 	CR1; or 

X3 is C or N; 

Y1, Y2, and Y3 are independently N or CR1; 
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Ri-R4 are absent or independently 

may contain 

or more R4), 

.241 7, wherein 

3  

1 

'N  
N.,. 	

4.."--  --"'" 
Y1 

X, X33-X47,--Y4_---Y.2, 

3 
 

Y2 

)•(='' -X1  

selected 

a 

CN 

..\\ 

---X  / 

from 

C3-8 membered 

or CF3; 

the compound 

)(2  

hydrogen, halogen, Ci_lo alkyl, C3-10 

ring containing C, 0, S or N, 

is of the following formula: 

R3  

a id 	are 	 cr 

cycloalkyl, OCi_lo alkyl (which 

optionally substituted with one 

3019 	The compound of claim 

2  

wherein 

----0-)—X4 is 0, X2 is N, and 

X4. is 0, X.2 is N, Yl. is N, (ii) 	 and 	 and 

Y3 	independently C 	CR44 

are 	 or X, X3rX4., 

(...i) X1 is N, X4 is N, and X2, X3, X4, Y1, Y2, and Y3 are 

(iii)Xi is N, X2  is N, Yi is N, and X, X3, X4, Y2, and 

CR1; 

('iii)X1  is N, X2 is N, Y2  is N, and X, X3, X4, Y2, and Y3 

Or 

,4-i V) X1  is N, X3 is N, and X2, X3, X4, Y1, Y2, and Y3 are 

Yi, Y2, and Y3 are independently N or CRi; 

RI-R4 are independently selected from hydrogen, halogen, 

0C1_10 alkyl (which may contain a C3-8 membered ring containing 

substituted with one or more R4), CN or CF3. 

31. 	The compound 	28, 	the following formula: of claim of 

Ya, 	Y,1 	independently C 	CR4.; 

independently C or CRi; 

Y3 are independently C or 

are independently C or CRi; 

independently C or CRi; 

C1_10 alkyl, C3-10 cycloalkyl, 

C, 0, S or N, optionally 

R3  

R2 0 

/ N 
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P4independently 	from hydrogen, halogen, C4 C3  wherein 	-R4 are 	 selected 	 -icy 	i-0  

0C+40.alkyl 	 Cl_ii 	 C, 0. S 	N, cycloalkyl, 	(which may contain a 	membered ring containing 	or 

optionally 	 R4)-,--CN 	CF3. substituted with one or more 	or 

R2  ..,,....,_ -,,, 

--....„ / 
N 

., 0  

N 
/ 

R1 1,...„-...„ 	
.---,, 

,., 

N 

wherein 114.-R4 	independently 	from hydrogen, 

R3  

halogen, C140 	C3441 are 	 selected 	 alkyl, 

cycloalkyl, 0C4_44)_alkyl (which 	contain 	C34 may 	a 

optionally 	 R4); CN 	C.F4, substituted with one or more or 

2033. The compound of claim 	 

R2 

wherein R1-R4 are independently 

cycloalkyl, 0C1_10 alkyl (which 

optionally substituted with one 

3-421. The compound of claim 

R2 

1728, wherein 

-..., ,,,,,,.N 

selected 

may contain 

or more 

2817, wherein 

7,...,,
,,,,,, __N 

,>•,,,,,.,, 
N 

,,______N 

/ 

::- 

D ..,,,, 
tx.1 	,...-z.,-, 

N 

from hydrogen, 

a C3-8 membered 

R4), CN or CF3. 

N 

>, 

/"-- RI 	1  , „' - ,,,,,,,,,., 
N 

the compound is of the following formula: 

the compound 

R3  

.•.'''''' 

halogen, C1_10 alkyl, C3-10 

ring containing C, 0, S or N, 

is of the following formula: 

R3  
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wherein R1-R4 are independently selected 

cycloalkyl, OCi_io alkyl (which may contain 

optionally substituted with one or more R4), 

3422. 	The compound of claim 2817, wherein 

R2 ..„
,,...,...ye

,
...„
;),„

.,,,..., 
 

N -, 
s''--zz.---"-  

wherein R1-R4 are independently selected 

cycloalkyl, 0C1-10 alkyl (which may contain 

optionally substituted with one or more R4), 

3G. 	The 	 28, 

N 

compound of claim 	wherein 

from hydrogen, 

CN or CF3. 

_---- 
N  

..-''....-7 ---------  

----e------  R I 	'-(..,,, 
N 

from hydrogen, 

CN or CF3. 

the 

a C3-8 membered 

the compound 

halogen, Cl_io alkyl, C3-10 

ring containing C, 0, S or N, 

is of the following formula: 

a C3-8 membered 

R3  

,----' 

halogen, C1-10 alkyl, C3-10 

ring containing C, 0, S or N, 

R 2 ...,..,......,,,y,..,,,,______ 

Y1\  1....,,,,  Y 

is 	the following formula: compound 	of 

0 

/ 

r -  
R1 	-,1—,

--- N 

wherein Y4. 	Y and 	 4.,.7R4.-R4 are 	 selected 

R3
----------  

-- 

independently 	from 

hydrogen, halogen, C.1_44 C3-4.0 	0C1 	(which 	 C3...g -alkyl, 	cycloalkyl, 	in alkyl 	may contain a 

C, 0, S 	N. 	 CN membered ring containing 	or with ope or more .R4 	or 

CF3, 

323. The compound of claim 18-17, wherein 

Y R2 \*,.,------- 3  \ 

Yi,,,z. 	„.„------._ 
Y 

wherein Yi and Y3 are independently N or 

hydrogen, halogen, Clio alkyl, C3-10 cycloalkyl, 

optionally substituted 

./ N 

R1  -'----L,,,,,, 	).•-..,,,. N 

CR1; R1-R4 

OCIA0 

the compound 

- - '1  

is of the following fo 	nada: 

— 
, 

are independently selected from 

alkyl (which may contain a C3-8 
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CF3. 

:3424. 

formula: 

R2  

membered ring containing C, 0, S or 

The compound of claim 

o 	
R 

/ 

N, optionally 

2-817, 

-,--- 

substituted with one or more R4), CN 

wherein the compound is of the following 

/ N 
/ 

or 

or 

3 

wherein 

hydrogen, 

CF3. 

25. 

R 2 ..,..,...„.....,.,.-_,___N 

membered 

.---" '' 

---,•;.....,z.„,",,  

N--._
'-"=*-----' 

Y1  

Y1,...,_  

,----,___-_N 

N 

Y3  -,, 

,,-"" 

MEW 

\ / \ 

N 
.---------- P-1 	\ 

,...„.---..„...,.. R2 

N 

lit / \ / 

R2 

N 

) 

/ 

cycloalkyl, 

e"'" 

N or CR1; 

N, optionally 

R2 
•---,......,"' 

/ \ / \ 

halogen, 

ring 

A compound 

and Y3 are independently 

Ci_i 0 alkyl, C3-10 

containing C, 0, S or 

of any one of claims 

, and 

/ \ 

15-24 

R1-R4 are independently selected from 

OCIA0 alkyl (which may contain a C3-8 

substituted with one or more R4), CN 

for use in therapy. 



26. Use of a compound of any one of claims 15-24 in the manufacture of a medicament 

for modulating the BMP sigialing pathway. 

acute leukemia, 39. 	A 	for compound 	use as a medicame-Ht-foi4Feating 

the 	having 	 - : : 

megakaryohlastic 

- compound 	a structure represen. 	. : 	. 	: 	: . a (I): 



..' 	--X, 

Z; 	,N 
/Y 

(I) 	W 

0  R(0_2) 

wherein: 

and 	arc 	 or W, X, Y, 	Z 	independently N 	CH; 

heteroaryl; 

R is 	from H, CFI, halogen, CN, 	heteroaryl, NR.A2., CORA3, CRIR.2.AMo- selected 	 alkyl, aryl, 

.N1414; or S(0)(,4R4A:4i- 

M is 	 is 	from 	heteroaryl; substituted or unsubstituted and 	selected 	aryl or 

D is 	from 	bond, 0, CRA2. 	NH 	NR1 	NRiT4a 	S(0)0.2R1R2+ selected 	a 	 or 	or 	or 	or 

E is 	from H, CF;., halogen, CN, 	heteroaryl, Ca C?.-G.p. selected 

	

	 alkyl, aryl, 	 -.Q 4a cycloalkyl or 

(CH;;,,-C,2-GlacT„loalkyl cyclohetcroalkyl or 	 or 	(CH,.4„-Gx-G.4.2. cycloheteroalkyl; 

R. is 	from H, 	heteraryl, 	COR..; selected 	alkyl, aryl, 	or 	and 

:: : : .• 	. 	. 	 , and 	and 	can 	a 	--G4.2 Ra • 	— - 	 - - 	- 	e • 	further, 12.4. 	RI 	form 	C3 

C, - 	' eyelealkyl or 	-C.- 	 - • 

• -rivative thereof. salt-thereefe -a-pliemiaccu 	. 	. - 	. . : 

4027. 	Use of A-a compound of any one of claims 1-9 in the manufacture of a medicamentfor 

in therapy for 	least 	tre. - use 	 at 	one of 	o 	- 	• 	_ 	— • 	• 	promoting, 

inducing, or enhancing modulation of epicardial activation and epithelial-to-mesenchyme 

transition; 	 inducing, 	 formation,, the or a method of 	enhancing, or promoting cardiomyocyte 

having 	 by the following formula compound 	a structure represented 	 (I): 

E
,D 40 	

.., 	......x, 

0) 
	L. 
	

, 

0  R(0-2) 

wherein: 

and 	arc 	 or W. X, Y, 	Z 	independently N 	CH; 

A-is-siks.44u4ed 	 from 	heterocycloalkyl, or unsubstituted and selected 	cycloalkyl, 	 aryl or 

heteroaryl: 
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R is soleeted from CN, COR4R2, H. CF.a, halogen, alkyl, aryl, hetcroa-yl. NR+Ra, CR3R2, 

{0404.11a411/4  or S(0)1.44R4Rg 
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M is substituted 	 is 	from 	heteroaryl; 

	

or unsubstituted and 	selected 	aryl or 

D is 	from 	bond, 0, CR.IR3 	NH 	NR4 	NRIRs 	S(0)0_,A4Rst. selected 	a 	 or 	or 	or 	or 

E is selected from H, CF3Thele-gen, CN, 	heteroaryl, Ca-Gap.cycloalkyl 	C4 alkyl, aryl, 	 or 	-G- pit 

eye 	 . 	-._3,--G3-E1 2 - 	:. 	 cycloalkyl or 	(CH:23k-Gg-G4_2 cycloheteroalkyl; 

-144  is selected from H, 	licteraryl, 	COR4.; alkyl, aryl, 	or 	and 

Rs is selected from H, 	heteraryl, COR4.7-and-flftheFF-R4. 	R. 	form 	C„ alkyl, aryl, 	 and 	can 	a 	--E44 

cycloalkyl 	C3-Gp 	- 	 - 	a 	 - 	 _ or 	 : 	 . 	- 	- 	- 	- 	- 

thereof, 	 derivative thereof. salt 	or a pharmaceutically acceptable 

restoration 	liver 	treating liver damage, treating liver disease, of 	mans, 	 or treating 

acetaminophen overdose in 	in 	thereof, the 	having 

	

a subject 	need 	compound 	a structure 

representee1-1354.41e4Z41 	- : 	- 	. 

Y 

()) 	
.w..N,( 

40  No-2) 

wherein: 

W, X, Y, and Z 	independently N 	CH; arc 	 or 

-: - 	 hetemcycloalkyl, :alkyl, 	 aryl or 

lieteree 

R is selected from H, CF, halogen, CN, 	heteroaryl, NR4I42.. COR.1.142., CR4R:,.., alkyl, aryl, 

g(0)04NR.1.442.; 	S(0)4_2-R.1.11g, or 

- 	: - 	- 	- • ituted 	is 	from 	heteroaryl; - 	- 	- 	and 	selected 	aryl or 

D is 	from 	bond, 0, CRI-Rs 	NH 	NR4. 	NR4.Rs 	S(0)4_2144.11st selected 	a 	 or 	or 	or 	or 

E is selected from H, CF„, 	-,:, - 	 ' 	 G.1.2 	 C,-Ga : 	.4 	 cycloalkyl or 

cycloheteroalkyl or (CH*-04-G.1.2 cycloalkyl or (CIM,,-Ga--Gla-eyelehetefealleyk- 

IZ4. is selected from H, 	heteraryl, 	COR4.; alkyl, aryl, 	or 	and 

Rs 	-: 	— 	 CORI., 	further, Rt. 	Rs 	form 	Ca • : 	. 	craryl, 	and 	and 	can 	a 	-G4-2 

cycloalkyl 	C; - 

	

or 	-G. a eyel.ehe 	. 	 . : - 

salt the 	: 	- 	 derivative . 	ally acceptable 	thereof. 
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4228. A method for modulating the BMP signaling pathway comprising administering in- 

to 	least 	in 	 1-9 in vitro administration 	at 	one cell 	vitro a compound of any one of claims 	an 

amount effective to 	BMP 	the 	having modulate 	signaling,, 	compound 	a structure represented 

by the formula (1): 

E 
/

o 
 

x 
,...._ 	, 

Y 

(I) 	 W 

A 	R(0.2) 

wherein: 

and 	are 	 or W, X, Y, 	Z 	independently N 	CH; 

A is substituted or 	 from 	hetcrocyc unsubstitutcd and selected 	cycloalkyl, 

heteroaryl; 

R is selected from H, CF:;.., halogen., CN, 	heteroaryl, NR 	COR4R2., CR.1.4?‹..1, alkyl, aryl, 	 a, 

S(0)0_iNR4442; 	S(0)04-1R or 	-1-R:42; 

D is selected from 	bond, 0, CR.1.14,2-er--Nii-ep-NR4. 	NR4R2 	S(0)04R4R24 a 	 or 	or 

E is selected from H, CF, halogen, CN, 	heteroaryl, Ca-G.I.2 	 Ca alkyl, aryl, 	 cycloalkyl or. 	-G.44 

cycloheteroalkyl or (CH-,.*—G3, -G4_2. cycloalkyl or 	(CH2)*—G3-G4.2  cycloheteroalkyl; 

R4. is 	from H, 	heteraryl, 	CORI.; selected 	alkyl, aryl, 	or 	and 

R2 is selected from H, 	heteraryl, CORI., 	further, R.I. 	R2 	form 	C.3-G.g alkyl, aryl, 	 and 	and 	can. 	a 

-G4.2 cycloheteroalkyl 	0, N 	S; containing 	or 	or a pharmaceutically acceptable 

salt thereof, or a 

	

	 derivative thereof: pharmaceutically acceptable 

	

4329. 	The method of claim 4228, wherein modulating the BMP signaling pathway enhances 

keratinocyte proliferation. 

	

4430. 	The method of claim 4228, wherein the at least one cell is a stein cell. 

	

4531. 	The method of claim 4428, wherein modulating the BMP signaling pathway regulates 

the differentiation and regeneration of precursor and stem cell populations. 

	

4632. 	The method of claim 4228, wherein mutilating the BMP signaling pathway maintains 

a pluripotential state in stein cell or multipotent cell populations in vitro. 
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X33. 

stem 

The 

cell or 

method of claim 

multipotent cell 

4-228, wherein 

populations in 

mutilating 

vitro. 

the BMP signaling pathway expands 


