We claim:

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

(I) R(O-Z)

wherein:

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

each A is independently O, S, CRiR», or NR;;
R is selected from CF3, halogen, CN, alkyl, aryl, heteroaryl, NRiRa, S(0)o-2NR; Rz, or S(0)s2R1R2;
M is substituted or unsubstituted and is selected from aryl or heteroaryl;

D is selected from a bond, O, CR;R; or NH or NR; or NR;Rz or S(0)p2RiRz;
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E is absent or selected fromH, CFs, halogen, CN, alkyl, aryl, heteroaryl, C3-Ciz cycloalkyl or C3-Ci2
cycloheteroalkyl or —~(CHs),—Cs-Ci2 cycloalkyl or —(CHz)x—Cs-Ci2 cycloheteroalkyl;

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

R is selected from H, alkyl, aryl, heteroaryl, or COR1, or R; and R, form a C3-Ci2 cycloalkyl
or C3-Cy2 cycloheteroalkyl containing O, 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:
NN *WN
N \/8 NN \/8

* or *

3. The compound of claim 1, wherein X, Y and Z are selected to form:
NN =N
N N\/e
* .

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

and is selected from Cs-Ci2 cycloalkyl or C3-Ci2 cycloalkenyl or aryl or heteroaryl or C3-Ci2
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heterocycloalkyl or Cs3-Ci2 heterocycloalkenyl or 3-8 membered ring comprising C, O, S,

and/or N.
5. The compound of claim 4, wherein M is optionally substituted phenyl or pyridine.
6. The compound of claim 1, wherein M, D, and E together form:
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7.

The compound of claim 1, wherein A is chosen from the following:

/\ ;R -
RéN\ / <\Nj© N X
R N
S R \/ &\ =S
7zl J N v 4 :
R<\ N/) R/\\ 7 R/\\ TR R/\\ 7w
Nj =N
Y 74 P
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Lo | 50| o
N N
| | °
3" =
[}
or

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 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 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.  Aninvitro 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:

wherein:

X118 N or CRy;

X2, and X4 are independently N or CRy;

X318 C;

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

DisCorN;

Wis N or O;

WiisN, OorC;

Cy is optionally substituted with one or more Rj, and is selected from C3-Ci2
cycloalkyl or C3-Cy2 cycloalkenyl or aryl or heteroaryl or Cs3-Ci heterocycloalkyl or C3-Cia

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

R;—R4 are independently selected from hydrogen, halogen, Ci.1p alkyl, Cs.10 cycloalkyl,

OCi-10 alkyl (which may contain a Cs.s membered ring containing C, O, S or N, optionally
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substituted with one or more R*), NRCi.10 alkyl (which may contain a Cs.s membered ring

containing C, O, S or N, optionally substituted with one or more R*), CN or CF3;

Z is optionally substituted with one or more Ri, and is selected from C3-Ci2
cycloalkyl or C3-Ciz cycloalkenyl or aryl or heteroaryl or C3-Cy2 heterocycloalkyl or C3-Cia

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

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

wherein:

X1is Nor CRy;

X2, and X4 are independently N or CRy;

X318 C;

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

Cy is a bond, or forms a ring that is optionally substituted with one or more Ry, and is
selected from Cs-Ci2 cycloalkyl or C3-Ci2 cycloalkenyl or aryl or heteroaryl or C3-Ci2
heterocycloalkyl or C3-Ci2 heterocycloalkenyl or 3-8 membered ring comprising C, O, S,

and/or N.

R1—R4 are independently selected from hydrogen, halogen, Ci-10 alkyl, Cs.10 cycloalkyl,
OCij.10 alkyl (which may contain a Cs.g membered ring containing C, O, S or N, optionally
substituted with one or more R*), NRCi.10 alkyl (which may contain a C3.s membered ring

containing C, O, S or N, optionally substituted with one or more R*), CN or CF3;

Z is optionally substituted with one or more Rj, and is selected from C3-Ci2
cycloalkyl or Cs-Ci2 cycloalkenyl or aryl or heteroaryl or C3-Cy» heterocycloalkyl or C3-Ci2

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

R, Y,
N xR
R I / 2
Y, PR
Sy .
2 e
PN
® t [
X
N : 2
wherein:
X1, X2, X3 and X4 are independently N or CRy;
Xis CRy;
X3is Cor N;

Y1, Y2, and Y3 are independently N or CRy;
Ri-R4 are absent or independently selected from hydrogen, halogen, Ci-10 alkyl, Cs.10
cycloalkyl, OCi.10 alkyl (which may contain a Cs.g membered ring containing C, O, S or N,

optionally substituted with one or more R*), CN or CFs;

Z is optionally substituted with one or more Ry, and is selected from Cs3-Cy2 cycloalkyl or Cs-
Ci2 cycloalkenyl or aryl or heteroaryl or C3-Ci2 heterocycloalkyl or C3-Cia

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

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

\
wherein:
X1, X2, X3 and X4 are independently N or CRy;
Xis CRy;
X31is Cor N;

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



Ri-R4 are absent or independently selected from hydrogen, halogen, Ci-10 alkyl, Cs.10
cycloalkyl, OCi.10 alkyl (which may contain a Cs.s membered ring containing C, O, S or N,

optionally substituted with one or more R*), CN or CF3;

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

R, Y

3 X
N ™M
Y >l<:/ \\\\X
' N2
7

Yan o Resxy
1
’d

Rl/\\ /

N

wherein

(1) X1is N, X41is N, and X3, X3, X4, Y1, Y2, and Y3 are independently C or CRy;

(i) X1isN, X2is N, Yi1is N, and X, X3, X4, Y2, and Y3 are independently C or CRy;

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

(iv) X1 is N, X3 is N, and Xo, X3, X4, Y1, Y2, and Y3 are independently C or CRy;

Y1,Y32, and Y3 are independently N or CRy;

Ri-R4 are independently selected from hydrogen, halogen, Ci.10 alkyl, Cs.10 cycloalkyl,
OCj.10 alkyl (which may contain a C3.s membered ring containing C, O, S or N, optionally

substituted with one or more R*), CN or CFs.
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20.  The compound of claim 17, wherein the compound is of the following formula:
R2

wherein Ri-R4 are independently selected from hydrogen, halogen, Ci.10 alkyl, Cs-10
cycloalkyl, OCji.10alkyl (which may contain a C3.s membered ring containing C, O, S or N,

optionally substituted with one or more R*), CN or CFs.

21. The compound of claim 17, wherein the compound is of the following formula:
R
2 / = N
P,
N

K

N
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wherein R;-R4 are independently selected from hydrogen, halogen, Ci-10 alkyl, Cs-10
cycloalkyl, OCi.ip alkyl (which may contain a C3.s membered ring containing C, O, S or N,

optionally substituted with one or more R*), CN or CFj.

22, The compound of claim 17, wherein the compound is of the following formula:
NP
LT 3~
RN, G

2

wherein R;-R4 are independently selected from hydrogen, halogen, Ci-10 alkyl, Cs-10
cycloalkyl, OCj.j0 alkyl (which may contain a Cs.s membered ring containing C, O, S or N,
optionally substituted with one or more R*), CN or CFs.

23. The compound of claim 17, wherein the compound is of the following formula:
Rz Y3 N
=
Vi N

Y
f\/1 P
R'/\N =

wherein Y and Y3 are independently N or CRi; Ri-R4 are independently selected from

hydrogen, halogen, C1.10 alkyl, Cs.10 cycloalkyl, OCi.10 alkyl (which may contain a Cs.g
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membered ring containing C, O, S or N, optionally substituted with one or more R*), CN or
CFs.

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

formula:

e NN RZ\(\fN

N / \N _N /
7\

/N

N N

=N , and

Rg\(\@:{\i N\>
Y1\Y P~
/

A\

N

wherein Y and Y3 are independently N or CR1; Ri-Rq are independently selected from
hydrogen, halogen, Ci.10 alkyl, Cs.10 cycloalkyl, OCy.10 alkyl (which may contain a Cs.s
membered ring containing C, O, S or N, optionally substituted with one or more R*), CN or
CFs.

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

mesenchyme transition; or inducing, enhancing, or promoting cardiomyocyte formation.
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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.  The method of claim 28, wherein mutilating the BMP signaling pathway expands

stem cell or multipotent cell populations in vitro.
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We claim:

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

D
e
@W\ E/D
/Y N =X,

4y) R(o_z) R(U-Z)

wherein:

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




R is selected from #:-CF3, halogen, CN, alkyl, aryl, heteroaryl, NRiRs, EORRo-CRR0-S(0)o-
aNR1R2;, or S(O)o2RiRz;

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

D is selected from a bond, O, CRiR; or NH or NR; or NR;jRz or S(O)o.2RiRz;



E is absent or selected from H, CF3, halogen, CN, alkyl, aryl, heteroaryl, C3-C2 cycloalkyl or C3-Cia
cycloheteroalkyl or —(CH,),—C3-Cia cycloalkyl or —(CH»)—C3-C)» cycloheteroalkyl;

R is absent or selected from H, alkyl, aryl, or heteraryl-e=&GR,; and

R> is selected from H, alkyl, aryl, heteroaryl, or COR, and-further-or R; and R, ean-form a
Cs-C12 cycloalkyl or C3-Ciz cycloheteroalkyl containing O, N and/or S; or a pharmaceutically

acceptable salt thereof;

+62.  A-The compound of claim 451, wherein ¥+-X, Y and Z are selected totegetherhelp

form:

+73.  A-The compound of claim 451, wherein 45X, Y and Z are selected totegetherhelp

form:
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419, A-The compound of claim 451, wherein M is optionally substituted with one or more
R, and 1s selected from Cs-Ci2 cycloalkyl or C3-Ci2 cycloalkenyl or aryl or heteroaryl or Cs-
Cn

+H+ 102b



heterocycloalkyl or C3-Ci2 heterocycloalkenyl or 3-8 membered ring comprising C, O, S,

and/or N.

205.

210.

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

#-The compound of claim +94, wherein M is optionally substituted phenyl or pyridine.

T

SAReY

HNT™Y

0]

T

SN

/\

LN

W
.
SN

L

’

l
0

N

L

|

§

S9N

>
¥*
’

h

*

Fl

HO
O
O

L
Tl

\/0©\

2
bl

b
3
*

0

L
NN

*
*
*
*

)

H2 103




(@)
A L o
NN . . N NN

0]
\/\N I HN ] \)\N l
NS NS N

N
X N * .
R N
= R = = =
/K‘ > ./ku T N | | S
W N R</N RS R RIrRTs "
N R /4
N§> =N
\\‘)/ N \‘/ ;\\ ’\AR \\ F
R R OH NS N

Z

—
7N
z —
o}
7 *
i
7
N
>7
P
T
A
z:l/

/
pd
9]
<
z
z
\
z
/
Z
A\
Z
T

*

Uiﬂ/
\;\ Y/
)
r\ *
e
Z
!

238. A compound of one ¢l

formylastructures:
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or a pharmaceutically acceptable salt thereof.




9. The compound of claim 1. wherein XisN and Y is CH.

10. A compound of anv one of claims 1-9 for use in therapv.

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

BMP signaling pathwayv.

12. Use of a compound of anv 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, fibrodvsplasia ossificans progressiva (FOP). cancer, inflammation,

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

hypertension. ventricular hvpertrophy, 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 invitro 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.

HS 109



NN _and 7 ara sendossomdantisy N s (CLF.
Ty T oA O pln oty oo TE

is-substitated-orunsubstituted-and-selected From-cveloslledheterceveloalled arvl or-hetercassd:
- H-SHSStHIRe G- O RS ES S Bt ea-ana 56 ECt8o o BAZIvIrs Uy g rens JCTOTICy I Gy T O TrOteT O y 1S
2 1g celeet % 2 L A - N2 COR R : A
Risselectedfrom - CHichalogen CNrallevl-arylheteroary - NR Ry R CRyRos o

DR Roro8-SE030 R Rt

allepbor{EHLY - Co € eveloheteronllagl:
z] oF f‘ﬂ‘i) 1
T3 c-aie

25% ¢ - £5n } ;- - X
Ro-ts-selected-From-Hallodarvl-heterary - CORand Fthen Riand Rocan-form-a-Ca-Cn

satt-thereof-orasharmaceuticalbraccentable derivative thereast
T x Ay Ly S leS,f.&L FAATOCTU uLLi.dY (%3 \/t)b SRy p Sy a3 [EY %Y LS S 374 JL
< -y 3

Rio-2)

7 §'« N OF LY.
Loht 3 = & vl

Ao nl«z- tituted PRTvl
s StoSthdt gquens

Rsselected-from HCF - ha
SEOY 2 NRaRa-0r- S0 0 2R R

AL 2o cvidhotitiitad A el etog £ vl and o
S St SE O RSO S e

D-is-selectedfroma-bond- O CR Ry NH-0r NR 08 NR Ro-08-S60)0 2R Ro:

A el o Inetaas

colonted {"- m-eveloallad heteraevel P
T T Aty T Ot TOOTY TS

i
5-58:86% Oy CTOTaIcy 13 *A5)

ad frnma aemol ae bhataraaels

=S £33
SOOI Ty TOT SCTCT OO I

e
B3~

Yanl

eyelobeteroaliyl-or—(CHa)—Cy-Crr-eveloallo-or—(CHu),~Cs-Cro-eveleheteroaliyl:
B, 1o qalanind fenen BT A11-v0] ol batoenzc] A VI 2 o
1A s pie 17 3 TOTEIT EETIC I paes TCTTT Y ITOT Lo



D ot e inn T IS A Trataa » e s ] ~ o o
Ro-is-selected-fromrHrellodharvl-heterary L COR -ond-furthern Ry-and Ro-eanforma G-Cn

axrolonatlog el oe 0 [N Tedhatognallon d apvantosantin ey 3 N nae 0 nan o snlnsmimn e nonadd b1 conbalslo aals
FerOTIIy T -T2 Ty eTOnst FCETIR Y T OO eT T = T OO OO P TIRE IG CerOTIT y o ProoTeroTit
vond oe oo oy cutinollss nppontalhle dasizrative thavast
s ==z TtaTTTTy AT pTa i Uy at v O T oot

2615. A compound fer-use-as-a-medi

eempeound-having a structure represented by the following formula:

wherein:

X11s N+65-or CRy;

X2, and X4 are independently N or CRy;

X3 1s C-exN;

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

DisCorN;

WisNor O;

WiisN, OorC;

Cy is optionally substituted with one or more R, and is selected from C3-Ci»
cycloalkyl or C3-Cy2 cycloalkenyl or aryl or heteroaryl or C3-Ci2 heterocycloalkyl or C3-Ci2

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

Ri-R4 are independently selected from hydrogen, halogen, Ci.10 alkyl, Cs.10 cycloalkyl,

OCi.0 alkyl (which may contain a C3.3 membered ring containing C, O, S or N, optionally



substituted with one or more R*), NRCi.10 alkyl (which may contain a C3.s membered ring

containing C, O, S or N, optionally substituted with one or more R*), CN or CF3;

Z 1s optionally substituted with one or more R, and is selected from C3-Ci»
cycloalkyl or C3-Cj2 cycloalkenyl or aryl or heteroaryl or C3-Ci2 heterocycloalkyl or C3-Cia

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

2716. A compound-£

Lating

P
TTCUT

cempeound having a structure represented by the following formula:

wherein:

X118 N ~G-or CRy;

X, and X4 are independently N or CRy;

X318 C-oxN;

Y1, Y2, and Ys are independently N or CRy;

Cy is a bond, or forms a ring that is optionally substituted with one or more R;, and is
selected from Cs3-Ciz cycloalkyl or C3-Ci2 cycloalkenyl or aryl or heteroaryl or C3-Cia
heterocycloalkyl or C3-C2 heterocycloalkenyl or 3-8 membered ring comprising C, O, S,
and/or N.

Ri—-R4 are independently selected from hydrogen, halogen, Ci-10 alkyl, Cs.10 cycloalkyl,
OCi.10alkyl (which may contain a Cs.s membered ring containing C, O, S or N, optionally
substituted with one or more R*), NRCj.10 alkyl (which may contain a C3.s membered ring

containing C, O, S or N, optionally substituted with one or more R*), CN or CF3;

Z is optionally substituted with one or more R, and is selected from C3-Ci2
cycloalkyl or Cs-Ci2 cycloalkenyl or aryl or heteroaryl or C3-Ci2 heterocycloalkyl or C3-Cia

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



2817. A compound-feruse-asaimedica

eempound having a structure represented by the following formula:

Ry /Y3\ _-Xi R
\/ X 4 .
R3_T~ ! /'X2
Y, Xqzy/
o’ -
AN
U T | 2
N k
N . >
wherein:
X1, X2, X3 and X4 are independently N or CRy;
X is MrO5er-CRy;
X3is CorN;

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

Ri-R4 are absent or independently selected from hydrogen, halogen, Ci.10 alkyl, Cs.10
cycloalkyl, OCj.jo alkyl (which may contain a Cs.s membered ring containing C, O, S or N,
optionally substituted with one or more R*), CN or CF3;

Z is optionally substituted with one or more Ry, and is selected from C3-Ci2 cycloalkyl or Cs-
C12 cycloalkenyl or aryl or heteroaryl or C3-Ci2 heterocycloalkyl or C3-Ci2

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

1829, The compound of claim 172&, wherein the compound is of the following formula:

\
wherein:
X1, X2, X3 and X4 are independently N or CRy;
X is 8+O+-08CRy;
X3is CorN;

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

122 11



Rj-R4 are absent or independently selected from hydrogen, halogen, Ci.10 alkyl, Cs.10
cycloalkyl, OCj.jo alkyl (which may contain a C3.g membered ring containing C, O, S or N,

optionally substituted with one or more R*), CN or CF3;

3019. The compound of claim 2817, wherein the compound is of the following formula:

R Y
2 = 3\X4X1
AN
ll 7X2
1
e’
YT
R1< /
N
b
wherein
204500 Neand 2020 X Y Yo and Ya-are-independenthy Tor CRys
L0450 20 N Y- Neand 5520 X Yo and-Yaare-independently Cor CRy:

(1) X1 1s N, X4 1s N, and Xo, X3, X4, Y1, Y2, and Y3 are independently C or CRy;

(i) X1is N, X218 N, Y1 is N, and X, X3, X4, Y2, and Y3 are independently C or
CRj;

(viii) X1 1s N, Xois N, Y2 is N, and X, X3, X4, Y2, and Y3 are independently C or CRy;
or

(wiv) X1is N, X3 is N, and Xo, X3, X4, Y1, Y2, and Y3 are independently C or CRy;

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

Ri-R4 are independently selected from hydrogen, halogen, Ci.10 alkyl, Cs.10 cycloalkyl,

OCi.10 alkyl (which may contain a Cs.s membered ring containing C, O, S or N, optionally

substituted with one or more R*), CN or CFs.
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whereinRi-Ru-areindependently selected from hydrosen- halosen; Cr o alkyl Cs 1o

%MG%&W%&%W*& :
ituted-with-one-ormore R, CNor CEs:

Rz

wherein R1-Rq4 are independently selected from hydrogen, halogen, Ci-10 alkyl, Cs-10
cycloalkyl, OCj.j0 alkyl (which may contain a Cs.g membered ring containing C, O, S or N,
- optionally substituted with one or more R#), CN or CFs;.

3421. The compound of claim 2817, wherein the compound is of the following formula:

R




wherein Ri-R4 are independently selected from hydrogen, halogen, Ci-10 alkyl, Cs.10
cycloalkyl, OCi.10 alkyl (which may contain a C3.g membered ring containing C, O, S or N,
optionally substituted with one or more R*), CN or CFs.

3522. The compound of claim 2&17, wherein the compound is of the following formula:

Ra P /N
T

N\/N

e

N

wherein R1-R4 are independently selected from hydrogen, halogen, Ci.10 alkyl, C3-10
cycloalkyl, OCj.10 alkyl (which may contain a Cs.s membered ring containing C, O, S or N,
optionally substituted with one or more R*), CN or CFs.
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3723. The compound of claim 2817, wherein the compound is of the following formula:

T
X

Y
X

wherein Y, and Y3 are independently N or CR1; Ri-R4 are independently selected from
hydrogen, halogen, Ci.10alkyl, Cs.10 cycloalkyl, OCi.10 alkyl (which may contain a Cs.g

125 11



membered ring containing C, O, S or N, optionally substituted with one or more R*), CN or

CFs.

3824. The compound of claim 2817, wherein the compound is of the following

formula:

R, o R N2
\©/ % ) = R \[NI{N =\ _R
S NA S

Rz

= /N =~ /N

N N / \N/N /

7\ 7\

Ty T
" <\>_/)

/N

—N

3 and

wherein Y1 and Y3 are independently N or CR1; R1-R4 are independently selected from
hydrogen, halogen, Ci.10 alkyl, Cs.1g cycloalkyl, OCi.10 alkyl (which may contain a Cs.g
membered ring containing C, O, S or N, optionally substituted with one or more R*), CN or

CFs.

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




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

for modulating the BMP sienaling pathwav.
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4027. Use of A-a compound of any one of claims 1-9 in the manufacture of a medicamentfer

T e z for at 1(\0:{ MIE \?‘!‘ (\a{Lw

L T

isease-treatng-heart-damagepromoting,
inducing, or enhancing modulation of epicardial activation and epithelial-to-mesenchyme

transition; or a-methed-efinducing, enhancing, or promoting cardiomyocyte formation, ;-the

Lererearyl
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4228. A method for modulating the BMP signaling pathway comprising administering &

a-to at least one cell in vifro a compound of anv one of claims 1-9 in an

amount effective to modulate BMP signaling, the-compound-having
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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 stem cell.

4531. The method of claim 442§, 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 stem cell or multipotent cell populations in vitro.
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4733. The method of claim 4228, wherein mutilating the BMP signaling pathway expands

stem cell or multipotent cell populations in vitro.



