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lly acceptable salts, hydrates, solvates, tautomers and isomers,
thereof;
wherein:

Y' is selected from the doup consisting of CN, halogen, -OH, optionally substituted
Ci. alkyl, optionally substituted C,.¢ alkoxyyoptionally substituted Cs_¢eyeloalkyl, optionally
substituted Cyghaloalkyl, optionally substitutedC.shaloalkoxy, optionally substituted aryl and
optionally substituted heteroaryl; optionally whern the two adjacent substititents on the aryl or
heteroaryl ring together with the atoms to which thelare attached form an optionally substituted 5- or
6-111em5ered ring having from 0 1o 3 additional heteroalyms selected from N, Q or S;

Y2is H, halogen, CN, Cyalkyl, Csalkox} C shaloalkyl, C shaloatkoxy, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, Cs.¢cycloalkyl-Co.qalkyNor (R2(R*) N-, wherein R* and R® are
each independently selected from the group consisting of H, C,.galkyl, C .salkoxy, aryi, arylalkyl,
heteroaryl, heteroarylalkyl, Cy.scycloalkyl-Cy.salkyl, heterocycloalky] and heterocycloalkyl-C_alkyl;
or R? and R? taken together with the nitrogen atom to which they are aXached form a three to eight-
membered ring having from 0-2 additional heteroatoms as ring members d¢lected from N, O or S;
wherein Y* is optionally substituted with from one to three groups independdtly selected from R

Q is selected from H, F, Cl or CH3;

Z is -N(R*}R?) or ~C(R*)(R'Y(R®), wherein

R* and R* are each independently selected from the group consisting\f H, optionally
substituted Cysalkyl, optionally substituted Cs.scycloalkyl, optionally substituted CsscyNoalkylalkyl,
optionally substitiied heterocycloalkyl, optionally substituted heterocycloalkylalkyl, optio
substituted aryl, optionally substituted arylalkyl, optionally substituted heteroaryl and optiona
substituted heteroarylalkyl; or

R and R’ taken together with the nitrogen atom to which they are attached form a
four to eight-membered ring having from 0-2 additional heteroatoms as ring members selected from

N, O or §, wherein the four to eighl-membered ring is optionally substituted;
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RE, R and R® are each independently H, optionally substituted C,.alkyl, optionally
subgtituted, C, ghaloalkyl, optionally substituted C;.shaloalkoxy, optionally substituted C; seyeloaikyl,

oplionglly substituted C; geycloalkylalkyl, optionally substituted aryl, optionally substituled arylalkyl,

scycloalkylalkyl, hyl, arylalkyl, heteroary! or heteroarylalkyl, wherein R” is optionally substituted
with from | to 3 R® sybstituents; or any two of the R®, R’ and R® groups taken together with the
carbon atom to which they are attached form a 3 to 8-membered optionally substituted non-aromatic
ring having from 0 to 2 heteroatoms selected from N, O or S; provided at cach occurrence, at least two
of the R%, R” and R* groups arg not simultaneously hydrogen; and

with the provisoNyhen (i) Y' is halogen, -CHs, -CN, -OMe or 2-methoxypyrimidin-5-
vl, Z is other than dimethylamino, digthylamino, 1-pyrrolidine, 1-piperidinyl, 4-marpholinyl,
isopropyl, -CH{CH:)(CH,CH,), -CH(OH:)(CH,CH,CH,), cyclobutyl, cyclopentyl or cyclohexyl; and
(i) when Y’ is 1-methyl-4-pyrazolyl, 3-m&thylsulfonylphenyl or 3-methylsulfonylaminophenyl, Z is

other than cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl.
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2. The compound of claim 1, wherein
Y'is CN, halogen, -Oll, C\., alkyl. Cyalkoxy, optionally substituted Cy.ecycloalkyl, C..
ghaloalkyl, C;.¢chaloalkoxy, aryl and heteroaryl, wherein the aliphatic or aromatic portion of Y' is each
independently\optionally substituted with from 1-5 R' substituents; each R' is independently selected
from Cy.4 alkyl, 8 alkoxy, Cishaloalkyl, Cshaloalkoxy, Ciseyeloalkyl, Ci.scycloalkyt-Cr.s-alkyl, aryl,
arylalkyl, heteroary\ heteroarylalkyl, heterccycloalkyl. heterocyeloalkyl-Cyjalky! or -R?, wherein R? is
selected from halogen\.CH=CH,, -CN, -OH, -NH,, -NG,, -C(Q)OH, -C(3)OH, -C(O)NH;, -C(S)NH,,
-S(Q);NH;, NHC(O)NHY, -NHC(S)NH;, -NHS(0O),NH,, -C(NH)NH,, -OR®, -SR®, -OC(O)R’, -OC(S)R®,
-C{O)RY, -C(SIR®, -C(OYORY, -C(SIOR®, -S(O)R", -S(O),R®, -C(O)NHR", -C(SINHR®, -C(O)NR'R?,
-C(S)NR'R®, -S{0),NHR", -S(R),NR'R", -C(NH)NHR", -C(NH)NR'R®, -NHC(O)R®, -NHC(S)R®,
-NRPC(O)R®, -NRPC(S)R®, -NHSYQ):R®, -NRS(O),R®, -NHC(OINHR®, -NHC(S)NIR?, -NRP*C(OINI 1,
-NRPC(S)NH,, -NRC(O)NHR®, -NRPC(S)NHR", -NHC(O)NR'RY, -NHC(SNR®R®, -NR°C(OINR®R®,
-NRPC(S)NR®R®, -NHS(0),NHR®, NRYS(O);NI1;, -NRPS(Q),NIR®, -NHS(O),NR°R®, -NR S(O),NR'R",
-NHR® or -NR°R?, wherein each R® is inddpendently selected from the group consisting of Cy.ealkyl,
halagen, -CN, C|.salkoxy, Csygcycloalkyl, Cadeycloalkyl-C y-alkyl, -OH, C,¢haloalkyl, C,¢haloalkoxy,
aryl, aryl-C,.;alkyl, heteroary!l and heteroaxylél ; or two R substituents when attached to the same
nitrogen atom taken together with the nitrogen atoly form a three to eight-membered ring having from 0-2
additional heteroatoms as ring members sclected fromg N, O or §; wherein the aliphatic or aromatic
portion of R' is further optionally substituted with fromN-3 groups selected from C .5 alkyl, C,.¢ alkoxy,
C,ghaloatkyl, C,.chaloalkoxy, aryl, arylalkyl, heteroaryl, hixteroarylalkyl, heterocycloalkyl,
heterocycloatkyl-C4alkyl or -R®, wherein each R is indepentently selected from halogen, -CH=CH,, -
CN, -OH, -NH,, -NO,, -C(0)OH, -C(S)OH, -C(OYNH;, -C(SINN, -S(0);NH,, -NHC{O)NH;,
“NHC(S)NH;, -NHS{O):NH,, -C{NH)NH,, -OR", -SR, -OC(O)R\OC(S)R?, -C(O)R", -C(S)R?,
-C(OYOR, -C(SYORY, -S(OIRY, -S(O),RY, -C(ONHRY, -C(S)NHR?, -B{OINRRY, -C(SINRRY,
-S(0)NHRY, -8(0);NRRY, -C(NH)NHR?, -C(NH)NRR?, -NHC(O)R®, \WHC(S)R?, -NR'C(O)R’,
-NRYC(S)RY, -NHS(O}R?, -NRU*S(0);R%, -NHC(OINHR?, -NHC(S)NHR? NNR'C{O)NH,, -NRIC(S)NHs,
-NRUC(O)NHRY, -NRIC(S)NHRS, -NHC(O)NRIRY, -NHC(SINRIRY, -NRUC(OINRIRY, -NRIC(S)NRRY,
-NHS(0),NHR?, -NRUS(0),NH,, -NRUS(O),NHRY, -NHS(0),NR'RY, -NRIS(0);NRIR® , -NHR®, Rl or
-NR'RY, wherein each R is independently selected from Cy.galkyl, arylatky!, aryl, hi\eroaryl,

-C(NH)NH,, -OR", -SR', -OC{O)R’, -OC(S)R', -C(OIR", -C(SIR, -C(O)OR', -C(S)OR’, -S(OR', -HO)R,
-C{O)NHRS, -C{8)NHR', -C(OWRR", -C(S)NRR', -5(0),NHR", -S(0),NRR’, -C(NHINHR,
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-C(NHYWRR", -NHC(O)R', -NHC(S)R', -NR'C{O)R', -NR'C(S)R', -NHS(OQ),R", -NR'S(0),R,

attached form a 3- or'g-membered ring having from 0 to 2 additional hetercatoms selected from N, Q or
S, optionally substituted\with from 1 to 3 RY substituents:

R and R™ e cach independently selected from the group consisting of H, Cyealkyl, C;.
scycioalkyl, Csseycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, arylalleyl, heteroary! and
heteroarylalky!, wherein R or R\ is optionally substituted with from 1 to 3 members independently
selected from C,salkoxy, Cishaloakkyl, Cishaloalkoxy, Crealkyl, Ciuycycloatkyl, Cagcycloalkylalkyl,
heterocycloalkyl, heterocycloalkytalk, aryl, arylalkyl, heteroaryl, heteroarylalkyl or R%; or R* and R’
taken together with the nitrogen atom to Which they are attached form a four to eight membered ring
having from 0-2 additional heteroatoms as Npg members selected from N, O or §, wherein said four to
eight membered ring is optionally substituted ¥ith from ane to three groups independently selected from
C,.shaloalkyl, Ci.shaloalkoxy, Cyealkyl, Ciscycloglkyl, Cagcycloalkylalkyl, aryl, arylalkyl or R® and

RS, R7 and R® are each independent)x H, Cy4 alkyl, Cis haloalkyl, C,.¢ haloalkoxy, Cig
cycloalkyl, Cas cycloalkylalkyl, aryl, arylalkyl, heterodycloalkyl. heterocycloalkylalkyl, heteroaryl,
heteroarylalkyl or -XR’; wherein the aliphatic or aromauy portion of R”, R” and R* are each optionally
substituted with from 1 to 3 members independently selected\from the group consisting of Cs.¢ cycloalkyl,
Cy.g cycloalkylalkyl, aryl, arylalkyl, heterocycloalkyl, heterocy®loalkylalkyt, heteroaryl, heteroarylalkyl
and R%; or any two of the R, R and R? groups taken together witi\the carbon atom to which they are
attached form a 3 to 8-membered carbocyclic ring or a 4 to 8-membebgd heterocyclic ring having from 1
to 2 heteroatoms as ring members sefected from N, O or 8, wherein the § to 8-membered carbocyclic ring
or the 4 1o 8-membered heterocyclic ring is optionally substituted with fromg one to three groups
independently selected from C¢haloalkyl, C,.zhaloalkoxy, C,.salkyl optionally substituted with R*, C,.
geyeloalkyl, Csgcycloalkylalkyl, aryl, arylalkyl, heteroaryl or heteroarylalkyl or

3. The compound of claim 2, wherein Y' is aryl or heteroaryl @xoups, wherein the
heteroaryl group has from 1 to 4 heteroatoms as ring members selected from N, O or 5;%ynd wherein the

aryf or heteroaryl groups are optionally substituted with from 1 to 3 R' substituents.

4. The compound of claim 1, wherein Y' is CN, hatogen, -OH, C).¢ alkyl}
alkoxry, Cyshaloalkyl or C)4haloalkaxy.

5. The compound of claim 1, having formula (Ia):
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wherein R'! is C,.¢a yl, Crsalkoxy, C.shaloalkyl, Cshaloalkoxy, Csycycloalkyl, Cs.

scycloalkylalkyl, arvl, arylalkyl, heteralryl, heteroarylalkyl, heterocycloalkyl, heterocycloalkylalkyt or
RS
the subscript m is an integer\fom 0 to 3; and

the subscript n is an integer frowg 1 to 5.

7. The compound of claim 1,\paving formula (Ic):
Q
yz @
¥ | \/‘ Y F
N ﬁ Ie

wherein R” and R® are each independently C,.¢alkyl, & ¢hafoalkyl, C.shaloalkoxy, Cs.

geycloalkyl, Cagcycloalkylalkyl, aryl, arylalkyl, beteroaryl, heteroarylalkyl or -X?R®, wherein the aliphatic
or aromatic portion of R” and R® are each optionally substituted with from Nto 3 members independently
selected from the group consisting of Cygcycloalkyl, Ciscycloalkylalkyl, aryl\arylalkyl, heteroaryl,
heteroarvlalkyl and R®, provided at each occurrence, at least two of the R®, R” an{ R® groups are not
simultaneously hydrogen; and wherein X? is -NR'%, O or §; R'® is H, Cy.satky! or alyl; and R” is H, Ci.
salkyl, Cighaloalkyl, Ci¢haloalkoxy, Csgcycloalkyl, Caacycloalkylalkyl, aryl, arylalkyl, heteroaryl or
heteroarylalkyl, wherein R” is optionally substituted with from 1 to 3 R® substituents; or
R” and R® groups taken together with the carbon atom to which they are atthghed form a 3
1o 8-membered carbacyclic ring or a 4 to 8-metmbered heterocyclic ring having from 1te 2 h

as ring members selected from N, O or §, wherein the 3 to 8-membered carbocyelic ring or the 4%p 8-
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membered heterocyclic ring is optionally substituted with from one to three groups independently
selectedNrom C ghaloalkyl, C ¢haloalkoxy. Ceatkyl, Cyeyeloalkyl, Ciscycloalkylatkyl, aryl, arylalkyl,

heteroaryl ®r heteroarylatky! or R®,

The compound of claim 1, having formula {Id):

Id

wherein:
R'?is H or R; or'two adjacent R' together with the atoms to which they are attached

form a 5 to 6-membered ring having\(J-2 hetercatoms as ring members selected from O, N or §; and

the subscript p is an indeger of 1 to 5.

9, The compound of taim 8, having formula (Id-1):

10.

Id-2

wherein R" is C;qalky!, Ca.gevcloalkyl, Cspeycloalkylalkyl\aryl, arylalkyl, heteroaryl,

heteroarylalkyl, heterocycloalkyl, heterccycloalkylalky! or RY;

the subscript m is an integer from 0 to 3; and
the subscript ni is an integer from 1 to 5.

11, The compound of claim 8, having formula (1d-3):
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in R and R* are each independently C,galkyl, C;.¢haloalkyl, C|ghaloatkoxy, Ca
scycloalkyl, C.seycloalRylalkyl, aryl, arylaikyl, heteroaryl, heteroarylalkyl or -X°R’, wherein the aliphatic
or aromatic portion of R” dud R? are each optionally substituted with from 1 to 3 members independently
selected from the group consisting of Cagcycloalkyl, Csscycloalkylalkyl, aryl, arylalkyl, hetercaryl,
heteroarvlatkyl and R¢, provideX at each occurrence, at least two of the R®, R” and R* groups are not
simultaneously hydrogen; and whrein X2 is -NR'®, 0 or §; R is H, C,.qalky! or aryl; and R’ is H, C;.
salkyl, Cihaloalkyl, Ci¢haloalkoxyy, Ciscycloalkyl, Cygcycloalkylalkyl, aryl, arylalkyl, heteroaryl or

heteroarylalkyl, wherein R’ is optionally substituted with from 1 to 3 R® substituents.

12. The compound of¥¢laim 1, having formula (le):

le

wherein

R'*is H or R}; or two adjacent R" together\yith the atoms to which they are attached

form a 5 to 6-membered ring having 0-2 heteroatoms as ring mgmbers selected from O, N or S; and

the subscript g is an infeger of 1 to 4.

13. The compound of claim 1, having formula §f):

wherein
R"is H or R'; ot two adjacent R'* together with the atoms to which they are attached

forr a 5 to 6-membered ring having 0-2 hetercatoms as ring members selected from O,
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the subseript r is an integer of 1 to 3,

14. The compound of elaim 1, having formula (1g):

heteroarylalkyl or R%;
the subscript m is an integer from 0 to 3;
the subscript n is an integer from 1 to 3; and the wavy line indicgtes the point of

attachment to the SO, group of formulas Ig or Ig-1.
18. The compound of claim 14 or 15, wherein:

Z is ~CH(R™YRY); and
R’ and R® are each independently C,.¢alkyl, C .¢haloalkyl, Cr.ehaloalkoxy, C
scycloalkyl, Cygeycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl or -X*R®, wherein thdaliphatic
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or aroma\jc portion of R and R® are each optionally substituted with from | to 3 members independently
the group censisting of Cayeycloalkyl. Ciyeycloalkylalkyl, arvl, arvlalkyl, heteroaryl,
heteroarylalk\ and R®, provided at each occurrence, at least two of the R®, R and R* groups are not
simultaneously Bydrogen; and wherein X* is -NR', O or 8; R'"%is H, Calkyl or aryl; and R?is H, C,.
salkyl, CyshaloalkN, Cyshaloalkoxy, Ciscycloalkyl, Csscycloalkylalkyl, aryl, arylalkyl, heteroaryl or

heteroarylalkyl, wherkin R’ is optionally substituted with from 1 to 3 R® substituents.

19. he compound of claim 1, having formula (lh):
Q
0
HN g
N, F il z
o]
H fh
wherein
Z'isQorS:

R'Sis H or R"; or two adjacent R together with the atoms to which they are attached

form a 5 10 6-membered ring having 0-2 heteroatoys as ring members selected from O, N or §; and

the subscript t is an integer of | to 3.

20. The compound of claim 1, having formula (1i):
Q
18
I‘it}\I V2 0O
4\{ l\ N F
A
u NN I

wherein

R'is H or R'; or two adjacent R'” together with the atomsNo which they are attached
form a § to 6-membered ring having 0-2 heteroatoms as ring members selected from O, N or S; or R and
R'® taken together with the atoms to which they are attached form a 5 to 6-membered ring having 0-2
heteroatoms as ring members selected from O, N or 5;

R is H, C,4alkyl, C,shaloalkyl, Cs4cycloalkyl or Cyecycloalkyl; a

the subscript u is an integer of 1 to 3.

21. The compound of claim 1, having formula ([j}:
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form a 5 to 6-memberdd ring having 0-2 heteroatoms as ring members selected from O, N or §; or R¥ and
R" taken together with the atoms to which they are attached form a 5 to 6-membered ring having 0-2
heteroatams as ring membety selected from O, Nor S;

R* is H, Cp.ca¥yl, C,shaloalkyl, Cyseveloalkyl or Cygcycloalkyl; and

the subscript v is\en integer of 1 or 2,

22, The compound of ctaim 1, having formula (Ik):

Ik

R* is H or R'; or two adjacent RY together with the atoms to which they are attached
forma 5 to 6-membered ring having 0-2 heteroatoms as rin
ZiisQor S; and

the subscript w is an integer of 1 or 2.

members selected from O, N or 8;

23, The compound of claim 1, having formula (IN;

Q

0
2
z3 Y

1 e HN—§—Z
p el
2
X NN

geycloalkyl; and

the subscript x is an integer of 1 or 2.
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24. The compound of any of claims 1-7, whereir Y' is selected from the group
consistingof phenyl and naphthyl, each of which is independently optionally substituted with from 1-3 R’
groups, wherkjn the aromatic pertion of R' is optionally substituted with [rom 1-3 substituents
independently skjected from R"; or two adjacent R' groups on the phenyl or naphthyl ring together with
the atoms to whictthey are attached form a 3- or 6-membered ring having from 0 to 2 additional

heteroatoms sclected om N, O or 8, optionally substituted with from 1 to 3 R* substituents,

he compound of any of claims 1-7, wherein Y' is 5 or 6-membered heteroaryl,
cach of which is optionally Rdependently substituted with trom 1-3 R' groups, wherein the aromatic
portion of R! is optionally subsjtuted with from 1-3 substituents independently selected from R*; or two
adjacent R' groups on the pheny! ¢ naphthyl ring together with the atoms to which they are attached form
a 5- or 6-membered ring having from\0 to 2 additional heteroatoms selected from N, O or S, optionally

substituted with from 1 to 3 RY substituxnts.

26. The compound of daim 24 or 25, whetein each R’ is independently selected
from halogen, -CN, -OH, -CF;, CF;0-, C,alkyl, C).;alkoxy, Ci.qcycloalkoxy, -NQ;, benzyl, phenyl,
cyclopropyl, cyclopropylmethyl, 1-cycanocyclopkopyl, l-carboxycyclopropyl, 1-carbamoyleyclopropyl,
1-methoxycarbonylcycloprogyl, [-cyanoisopropyl, Khydroxycyclopropyl, 1-hydoxyisopropyl,
cyclobutoxy, cyclopentoxy, cycloheyloxy, Cy.¢alky!-1,8 4-oxadiazol-3-y!, 5-C,.¢alkyl-],3,4-oxadiazol-2yl,
-1,3,4-thiadiazol-2-yl, cyclobutyl,

1, cyclohexymethyl, -OC(O)R®, -C(O)R?, -

3-di(C;.salkyl)amino-1,3,4-oxadiazol-2yl, 5-C.galkylamj
cyclobutylmethyl, cyclopenty!, cyclopentylmethyl, cyclohe
C(O)YOR®, -NHC(O)R®, -C(O)NHRP, -NHR® or -NR'R®.

Cl, Br, I, -CN, -OH, -CF;, NH,,

clopropylamino,

27, The compound of claim 26, wherein R' is
CF30-, CHy-, CH;30, C3H;0-, -NO,, cyclopropyl, cyclopropylmethyl,
cyclopropylmethylamino, 1-cyanocyclopropyl, 1-carboxycyclopropyl, 1-xarbamoylcyclopropyl, 1-
methoxycarbonylcyclopropyl, t-cyanoisopropyl, 1-hydroxycyctopropyl, 1-Bydoxyisopropyl, cyclobutoxy,
cyclopentoxy, cycloheyloxy, 4-morpholino, 4-hydroxypiperidinyl,1- piperidin¥l, piperazinyl, 4-
methylpiperazinyl, 4-t-butoxycarbonylpiperazinyl, azetidinyl, pyrrobidinyl, cycidpropylcarbamoyl, 5-
methyl-1,2,4.0xadiazol-3-yl, 5-methyl-1,3,4-oxadiazoi-2yl, 5-dimethylamino-1,3,43xadiazol-2yl, 5-
methylamino-1,3,4-thiadiazol-2-yl, methylamino, dimethylamino, methylthio, acetoxyyacetyl,
methoxycarbonyl, acetamido, methylcarbamoyl, isopropyl, I-pyrrolidinyl, i-cyclopropyigthyl, 2-

cvclepropylethyl, 1-cyclopropylethylamine, 2-cyclopropylethylamino or 1-hydroxy-1-methy

28. The compound of any of claims 1, and 3-7, wherein Y'is CN, halogen,

CH;, CH;0-, CF3, CF50, cyclopropy! or cyclopropylmethyl.
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29, The compound of any of claims 1-7, wherein (i) Y'is sclected from the group
consistin} of 3-pyrimidinyl, 2-pyrimidinyl, 4-pyrimidinyl, 2-methoxy-3-pyrimidinyl, 2-methoxy-3-
pyrimidinyN 2-methoxy-4-pyrimidinyl, 4-methoxy-2-pyrimidinyl, 4-methoxy-4-pyrimidinyl, 4-methoxy-
S-pyrimidinyf\5-methoxy-2-pyrimidinyl, 5S-methoxy-4-pyrimidinyl, 2-cyclopropyi-3-pyrimidinyl, 2-
cyclopropyl-3-piimidinyl, 2-cyclopropyl-4-pyrimidinyl, 4-cyclopropyl-2-pyrimidinyl, 4-cyclopropyl-4-
pyrimidinyl, 4-cychopropyl-3-pyrimidinyl, S5-cyelopropyl-2-pyrimidinyl, 5-cyclopropyl-4-pyrimidiny!, 2-
cyclopropylmethyl-53pyrimidinyl, 2-cyclopropylmethyl-3-pyrimidinyl, 2-cyclopropylmethyl-4-
pyrimidinyl, 4-cycloprogyImethyl-2-pyrimidinyl, 4-cyclopropylmethyl-4-pyrimidinyl, 4-
cyclopropylmethyl-5-pyriidinyl, 5-cyclopropylmethyl-2-pyrimidinyl, 5-cyclopropylmethyi-4-
pyrimidinyl, 2-methyl-5-pyriknidinyl, 2-methyl-3-pyrimidinyl, 2-methyl-4-pyrimidinyl, 4-methyl-2-
pyrimidinyl, 4-methyl-4-pyrim¥dinyl, 4-methyl-5-pyrimidinyt, 5-methyl-2-pyrimidinyl, 5-methyl-4-
pyrimidinyl, 2-halo-5-pyrimidinyy, 2-halo-3-pyrimidinyl, 2-hale-4-pyrimidinyl, 4-halo-2-pyrimidinyl, 4-
halo-4-pyrimidinyl, 4-halo-S-pyrimidinyl, 5-halo-2-pyrimidinyl, 5-halo-4-pyrimidinyl, 2-(f-
cyanocyclopropyl)-3-pyrimidinyl, 2-(Ncyanocyclopropyl)-3-pyrimidinyl, 2-(1-cyanocyclopropyl)-4-
pyrimidinyl, 4-(1-cyanocyclopropy!)-2-pyrimidinyl. 4-(1-cyanocyclopropyl}-4-pyrimidinyl, 4-(1-
cyanocyclopropyl)-3-pyrimidinyl, 5 1-cyagocyclopropyl)-2-pyrimidinyl, 5-(1-cyanocyclopropyl)-4-
pyrimidinyl, 2-cyclopropylamine-5-pyrimidiny], 2-cyclopropylamine-3-pyrimidinyt, 2-

cyclopropylamino-4-pyrimidinyl, 4-cyclopropylymino-2-pyrimidinyl, 4-cyclopropylamino-4-pyrimidinyl,

4-cyclopropylamino-5-pyrimidinyl, S-cyclopropylymino-2-pyrimidinyl, 5-cyclopropylamino-4-
pyrimidinyl, 2-dimethylamino-5-pyrimidinyl, 2-dimeéthylamino-3-pyrimidinyl, 2-dimethylamino-4-
pyrimidinyl, 4-dimethylamino-2-pyrimidinyl, 4-dimeth¥|amino-4-pyrimidinyl, 4-dimethylamino-5-
pyrimidinyl, S-dimethylamino-2-pyrimidinyl, S-dimethylaqino-4-pyrimidinyt, 2-cyano-5-pyrimidinyl, 2-
cyano-3-pyrimidinyl, 2-cyano-4-pyrimidinyl, 4-cyano-2-pyrknidinyl, 4-cyano-4-pyrimidinyl, 4-cyano-5-
pyrimidinyl, 5-cyano-2-pyrimidinyl, 5-cyano-4-pyrimidinyl, 2Xrifluoromethy|-5-pyrimidinyl, 2-
trifluoromethyl-3-pyrimidinyl, 2-trifluoromethyl-4-pyrimidiny|, Actrifluoromethyl-2-pyrimidinyl, 4-
irifluoromethyl-4-pyrimidinyl, 4- trifluoromethy!-5-pyrimidinyl, 5-iifluoromethyl-2-pyrimidinyl, 5-
trifluoromethyl-4-pyrimidinyl, 2-trifluoromethoxy-5-pyrimidinyl, 2-trluoromethoxy-3-pyrimidinyl, 2-
trifluoromethoxy-d-pyrimidinyl, 4-trifluocromethoxy-2-pyrimidinyt, 4-triuoromethoxy-4-pyrimidinyl, 4-
trifluoromethoxy-S-pyrimidinyl, 5-trifluoromethoxy-2-pyrimidinyl, S-4riflugromethoxy-4-pyrimidinyl, 2-
hydroxy-3-pyrimidinyl, 2-hydroxy-3-pyrimidinyl, 2-hydroxy-d-pyrimidinyl, &hydroxy-2-pyrimidinyl, 4-
hydroxy-4-pyrimidinyl, 4-hydroxy-5-pyrimidinyl, 5-hydroxy-2-pyrimidinyl, 5-bydroxy-4-pyrimidinyl, 2-
amino-5-pyrimidinyl, 2-amine-3-pyrimidinyl, 2-amino-4-pyrimidinyl, 4-amino-2-pyrintidinyl, 4-amino-
4-pyrimidinyl, 4-amino-5-pyrimidinyl, 5-amino-2-pyrimidinyl, 5-amino-4-pyrimidin¥], 2-methylamino-5-
pyrimidinyl, 2-methylamino-3-pyrimidinyl, 2-methylamino-4-pyrimidinyl, 4-methylamipo-2-pyrimidiny|,

4-methylamino-4-pyrimidinyl, 4-methylamino-5-pyrimidinyl, 3-methylamine-2-pyrimidi
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methylamind4-pyrimidinyl, 2-dimethylamino-5-pyrimidinyl, 2-dimethylamino-3-pyrimidinyt, 2-
dimethylamindcd-pyrimidinyl, 4-dimethylamino-2-pyrimidinyl, 4-dimethylamino-4-pyrimidinyl, 4-
dimethylamino-Npyrimidinyl, S-dimethylamino-2-pyrimidinyl, 5-dimethylamino-4-pyrimidinyl, 2-
acetamido-5-pyrimidinyl, 2-acetamido-3-pyvrimidinyl, 2-acetamido-4-pyrimidinyl, 4-acetarmido-2-
pyrimidinyl, 4-acetamido-4-pyrimidinyl, 4-acetamido-5-pyrimidinyl, 5-acetamido-2-pyrimidinyl, 5-
acetamido-4-pyrimidin¥, 2-methylthio-5-pyrimidinyl, 2-methylthio-3-pyrimidinyl, 2-methylthio-4-
pyrimidinyl, 4-methylthioNy-pyrimidinyl, 4-methykthio-4-pyrimidinyl, 4-methylthio-5-pyrimidinyl, 5-
methylthio-2-pyrimidinyl, 5\pethylthic-4-pyrimidinyl, 2-acetoxy-5-pyrimidinyl, 2-acetoxy-3-
pyrimidinyl, 2-acetoxy-4-pyrimjdinyl, 4-acetoxy-2-pyrimidinyl, 4-acetoxy-4-pyrimidinyl, 4-acetoxy-5-
pyrimidinyl, 5-acetoxy-2-pyrimidinyl, 5-acetoxy-4-pyrimidinyl, 2-acetyl-5-pyrimidinyl, 2-acctyi-3-
pyrimidinyl, Z-acetyl-4-pyrimidiny[\4-acetyl-2-pyrimidinyl, 4-acetyl-4-pyrimidinyl, 4-acetyl-5-

pyrimidinyl, 5-acetyl-2-pyrimidiny], Macetyl-4-pyrimidinyl, 2-methoxycarbonyl-3-pyrimidinyl, 2-
methoxycarbonyl-3-pyrimidinyl, 2-methyxycarbonyl-4-pyrimidinyl, 4-methoxycarbonyl-2-pyrimidinyl,
4-methoxycarbonyl-4-pyrimidinyl, 4-methdxycarbonyl-5-pyrimidinyl, 5-methoxycarbonyl-2-pyrimidinyl,
5-methoxycarbonyl-4-pyrimidinyl, 2-methyldgrbamoyl-5-pyrimidiny], 2-methylcarbamoyl-3-pyrimidinyl,
2-methylcarbamoy!-4-pyrimidinyl, 4-methylcargamoyl-2-pyrimidinyl, 4-methylcarbamoyl-4-pyrimidinyl,
4-methylcarbamoy|-5-pyrimidinyl, 5-methylcarbakoy]-2-pyrimidinyl, 5-methylcarbamoyi-4-pyrimidinyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridyl, 3-methoxZ2-pyridyl, 4-methoxy-2-pyridyl, S-methoxy-2-
pyridyl, 6-methoxy-2-pyridyl, 2-methoxy-3-pyridyl, 4-pethoxy-3-pyridyl, S-methoxy-3-pyridyl, 6-
methoxy-3-pyridyl, 2-methoxy-4-pyridyl, 3-methoxy-4-p¥ridyl, 3-halo-2-pyridyl, 4-halo-2-pyridyl, 5-
halo-2-pyridyl, 6-halo-2-pyridyl, 2-halo-3-pyridyl, 4-halo-3pyridyl, 5-halo-3-pyridyl, 6-halo-3-pyridyl,
2-halo-4-pyridyl, 3-halo-4-pyridyl, 3-cyano-2-pyridyl, 4-cyan
pyridyl, 2-cyano-3-pyridyl, 4-cyano-3-pyridyl, 5-cyano-3-pyridy, 6-cyano-3-pyridyl, 2-cyano-d-pyridyl,
3-cyano-4-pyridyl, 3-hydroxy-2-pyridyl, 4-hydroxy-2-pyridyl, 5-hydroxy-2-pyridyl, 6-hydroxy-2-pyridyl,
2-hydroxy-3-pyridyl, 4-hydroxy-3-pyridyl, S-hydroxy-3-pyridyl, 6-h
pyridyl, 3-hydroxy-4-pyridyl, 3-trifluoromethyl-2-pyridyl, 4-trifluoromathyl-2-pyridyl, S-trifluoromethyl-

-2-pyridyl, 5~cayno-2-pyridyl, 6-cyano-2-

roxy-3-pyridyl, 2-hydroxy-4-
2-pyridyl, 6-trifluoromethyl-2-pyridyl, 2-trifluoromethyl-3-pyridy!, d-trifflyoromethyl-3-pyridyl, 3-
trifluoromethyl-3-pyridyl, 6-trifluoromethyl-3-pyridyl, 2-trifluoromethyl-4-pyridyl, 3-trifluoromethy!-4-
pyridyl, 3-amino-2-pyridyl, 4-amino-2-pyridyl, 5-amino-2-pyridyl, 6-amino-2pyridyl, 2-amino-3-
pyridyl, 4-amino-3-pyridyl, 5-amino-3-pyridyl, 6-amino-3-pyridyl, 2-amino-4-pyxidyl, 3-amino-4-
pyridyl, 3-trifluoromethoxy-2-pyridyl, 4-trifluoromethoxy-2-pyridyl, 3-trifluorometjoxy-2-pyridyl, 6-
triflucromethoxy-2-pyridyl, 2-trifluoromethoxy-3-pyridyl, 4—;riﬂuoromethoxy-S-pyri
trifluoromethoxy-3-pyridyl, 6-triflucromethoxy-3-pyridyl, 2-trifluoromethoxy-4-pyridy
trifluoromethoxy-4-pyridyl, 3-methyl-2-pyridyl, 4-methyl-2-pyridyl, 5-methyl-2-pyridyl,
pyridyl, 2-methyl-3-pyridyl. 4-methyl-3-pyridyl, 5-methyl-3-pyridyl, 6-methyt-3-pyridyl, 2-methyl-4-
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pyridyl,\§-methyi-4-pyridyl. 3-methoxy-2-pyridyl, 4-methoxy-2-pyridyl, 3-methoxy-2-pyridyl, 6-

cyclopropyl-3-pyridyl, 6-cyclopropyl-3-pyridyl, 2-cyclopropyl-4-pyridyl, 3-cyclopropyl-4-pyridyl, 3-
cyclopropylmethyl-2cpyridyl, 4-cyclopropylmethyl-2-pyridyl, S-cyclopropylmethyl-2-pyridyl, 6-
cyclopropylmethyl-2-pyridyl, 2-cyclopropyl methyl-3-pyridyl, 4-cyclopropylmethyl-3-pyridyl, 5-
cyclopropylmethyl-3-pyridyl, 6-cyclopropylmethyl-3-pyridyl, 2-cyclopropylmethyl-d-pyridyl, 3-
cyclopropylmethyl-4-pyridy¥, 3-cyclopropylamino-2-pyridyl, 4-cyclopropylamino-2-pyridyl, 5-
cyclopropylamino2-pyridyl, 6 ¢yclopropylamino-2-pyridyl, 2-cyclopropylamine-3-pyridyl, 4-
cyclopropylamino-3-pyridyl, 5-ckelopropylamino-3-pyridyl, 6-cyclopropylamine-3-pyridyl, 2-
cyclopropylamino-4-pyridyl, 3-cyclgpropylamino-4-pyridyl, 3-cyclopropylmethylamine-2-pyridyl, 4-
cyclopropylmethylamino-2-pyridyl, S¢yclopropylmethylamino-2-pyridyl, 6-cyclopropylmethylamino-2-
pyridyl, 2-cyclopropylmethylamino-3-pwidyl, 4-cyclopropylmethylamino-3-pyridyl, 5-
cyclopropylmethylamino-3-pyridyl, 6-cyclypropylmethylamino-3-pyridyl, 2-cyclopropylmethylamino-4-
pyridyl, 3-cyclopropylmethylamino-4-pyridyh 3-methylamino-2-pyridyl, 4-methylamino-2-pyridyl, 5-
methylamino-2-pyridyl, 6-methylamino-2-pyridy], 2-methylamino-3-pyridyl, 4-methylamino-3-pyridyl,
5-methylamino-3-pyridyl, 6-methylamino-3-pyrid¥, 2-methylamino-4-pyridyl, 3-methylamina-4-pyridyl,
3-dimethylamino-2-pyridyl, 4-dimethylamino-2-pyridyl, 5-dimethylamino-2-pyridyl, 6-dimethylamino-2-
pyridyl, 2-dimethylamino-3-pyridyl, 4-dimethylamino-Jcpyridyl, 5-dimethylamino-3-pyridyl, 6-
dimethylamino-3-pyridyl, 2-dimethylamino-4-pyridyl, 3-dimethylamino-4-pyridyl, 3-methylthio-2-
pyridy!, 4-methylthio-2-pyridyl, 5-methylthio-2-pyridyl, 6-methylthio-2-pyridyl, 2-methylthio-3-pyridy),
4-methylthio-3-pyridyl, 5-methylthio-3-pyridyl, 6-methylthio-xpyridyl, 2-methylthio-d-pyridyt, 3-
methylthio-4-pyridyl, 3-acetoxy-2-pyridyl, 4-acetoxy-2-pyridyl, Nacetoxy-2-pyridyl, 6-acetoxy-2-
pyridyl, 2-acetoxy-pyridyl, 4-acetoxy-3-pyridyl, 3-acetoxy-3-pyridy}, 6-acetoxy-3-pyridyl, 2-acetoxy-4-
pyridyl, 3-acetoxy-4-pyridyl, 3-acetyl-2-pyridyl, 4-acetyl-2-pyridyl, 5-ycetyl-2-pyridyl, 6-acetyl-2-
pyridyl, 2-acetyl-pyridyl, 4-acetyl-3-pyridyl, S-acetyl-3-pyridyl, 6-acety|N3-pyridyl, 2-acetyl-d-pyridyl, 3-
acetyl-4-pyridyl, 3-methoxycarbonyl-2-pyridyl, 4-methoxycarbonyl-2-pyri

pyridyl, 6-methoxycarbonyl-2-pyridyl, 2-methoxycarbonyl-3-pyridyl, 4-methdgycarbonyl-3-pyridyl, 3-

1, 5-methoxycarbonyl-2-

methoxycarbonyl-3-pyridyl, 6-methoxycarbonyl-3-pyridyl, 2-methoxycarbonyl-%-pyridyl, 3~
methoxycarbonyl-4-pyridyl, 3-methylcarbamoyl-2-pyridyl, 4-methylcarbamoyl-2-pyridyl, 3-
methylcarbamoy!-2-pyridyl, 6-methylcarbamoyl-2-pyridyl, 2-methylcarbamoyl-3-pytdyl, 4-
methylcarbamoyl-3-pyridyl, S-methylcarbamoyl-3-pyridyl, 6-methy|carbamoyl-3-pyrid¥, 2-
methylcarbamoy!-d-pyridyl, 3-methylcarbamoyl-4-pyridy], 3-acetamido-2-pyridyl, 4-acetaxpido-2-

pyridyl, 5-acetamido-2-pyridyl, 6-acetamido-2-pyridyl, 2-acetamide-3-pyridyl, 4-acetamido-3-pyridyi, 5-
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acetamido-¥-pyridyl, 6-acetamido-3-pyridyl, 2-acctamido-4-pyridy] and 3-acetamido-4-pyridyl, 3-(1-

cyanocyclopiopyl)-2-pyridyl, 4-(1-cyanocyclopropyl)-2-pyridyl, 3-(1-cyanccyclopropyl)-2-pyridyl, 6-(1-

independently selected\from F, Cl, Br, |, -CN, -OH, -CF;, NH;, CF30-, CHy-, CH;0, -NO,, cyclopropyl,
l-cyanoeyclopropyl, cyclppropyimethyl, cyclopropylamino, cyclopropylmethylamine, methylamino,
dimethylamino, methylthioy acctoxy, acctyl, methoxycarbonyl, acetamido or methylearbamoyl; or Gny!
is selected from the group colgsisting of 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyi, 2-thiazolyl, 4-
thiazolyl, 5-thiazolyl, 2- thioph&nyl, 3-thiophenyl, 2-amino-quinazelin-5-yl, 2-amino-quinazolin-6-yl, 2-
amino-quinazolin-6-yl, 2-amino-§uinazolin-7-yl, 2-amino-quinazolin-8-yl, 2-oxo-6-indolinyl, 2-ox0-4-
indolinyl, 2-ox0-5-indolinyl, 2-oxo-Y-indolinyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, IH-indazol-4-yl|, IH-
indazol-3-yl, { H-indazol-6-y! and |H-Ypdazol-7-yl, each of which is substituted with from 1 to 2

., Cl, Br, I, -CN, -OH, -CF3, NH,, CF30-, CHj~, CH;0, Cyl1:0-,

-NO», cyclopropyl, cyclopropylmethyl, cydgpropylamine, cyclopropylmethylamino, 1-cyanocyclopropyl,

susbtituents independently selected from
I-carboxycyclopropyl, 1-carbamoylcyclopropyl, 1-methoxycarbonyleyclopropyl, 1-cyaneisapropyl, I«
hydroxycyclopropyl, 1-hydoxyisopropyl, cyclobutoxy, cyciopentoxy, cycloheyloxy, 4-morpholino, 4-
hydroxypiperidinyl, 1- piperidinyl, piperazinyl, 4-lethylpiperazinyl, 4-t-butoxycarbonylpiperazinyl,
azetidinyl, pyrrolidinyl, cyclopropylearbamoyl, 5-mbthyl-1,2,4-oxadiazol-3-yl, 5-methyl-1,3,4-0xadiazol-
2yl, 5-dimethylamino-1,3,4-oxadiazol-2yl, 5-methylam\jno-1,3,4-thiadiazol-2-yl, methylamina
methylamino, dimethylamino, methylthio, acetoxy, acetW, methoxycarbonyl, acetamido,
methylcarbamoyl, isopropyl, 1-pyrrolidinyl, 1-cyclopropyldthyl, 2-cyclopropylethyl, 1-

cyclopropylethylamine, 2-cyclopropylethylamino or I-hydroXy-1-methylethyl.

30. The compound of any of claims 1-7, whiyein (i) Y' is selected from the group
consisting of phenyl, 2-balophenyl, 3-halophenyl, 4-halophenyl, 2-Nuorophenyl, 3-flucrophenyl, 4-
fluorophenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 2-hydrogyphenyl, 3-hydroxyphenyl, 4-
hydroxyphenyl, 2-trifluoromethylphenyl, 3-triflucromethylphenyl, 4-trijuoromethylphenyl, 2.
aminophenyl, 3-aminophenyl, 4-aminophenyl, 2-trifluoromethylphenyl, 3\trifluoromethylphenyl, 4-
tritluoromethylphenyl, Z-methylphenyl, 3-mnethylphenyl, 4-methylphenyl, 2\methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 2-cyclopropylphenyl, 3-cyclopropylphenyl 4-cyclopropylphenyl, 2-
cyclopropylmethylphenyl, 3- cyclopropylmethyiphenyl, 4-cyclopropylmethylphégyl, 2-
cyclopropylmethylaminophenyl, 3- cyclopropyimethylaminophenyl, 4-cyclopropyliethylaminophenyl,
2-cyclopropylaminophenyl, 3-cyclopropylaminophenyl, 4-cyclopropylaminophenyl,
methylaminophenyl, 3-methylaminophenyl, 4-methylaminophenyl, 2-dimethylaminoph
dimethylaminophenyl, 4-dimethylaminopheryl, 2-methylthiophenyl, 3-methylthiopheny],
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methylthophenyl, 2-acctoxyphenyl, 3-acctoxyphenyl, 4-acetoxyphenyl, 2-acetylphenyl, 3-acetylphenyl,
4-acetylphgnyl, 2-methoxycarbonylphenyl, 3-methoxycarbonylphenyl. 4-methoxycarbonylphenyl, 2-
acetamidophinyl, 3-acetamidophenyl, 4-acetamidophenyl, 2-methylcarbamoylphenyl, 3-
methylcarbamoylphenyl, 4-methylcarbamoylphenyl, 2-(F-cyanocyclopropyl)phenyl, 3-(1-
cyanocyclopropy Nphenyl and 4-(1-cyanacyclopropyl)phenyl, each of which is optionally substituted with
from I to 2 susbtituéqts independently selected from F, Cl, Br, I, -CN, -OH, -CF;, NH,, CF;0-, CHj;-,
CH;0, -NO,, cycloprogyl, 1-cyanocyclopropyl, eyclopropylmethyl, cyclopropylamino,
cyclopropylmethylaminoy methylamino, dimethylamino, methylthio, acetoxy, acetyl, methoxycarbony!,
acetamido or methylcarbampyl; or (i) Y' is phenyl substituted with from | to 2 susbtituents
independently selected from K, Cl, Br, 1, -CN, -0, -CF;, NH;, CF30-, CH;-, CI1;0, G0+, -NQ3,
cyclopropyl, cyclopropylmethyl) cyclopropylamino, cyclopropylmethylamino, i-cyanocyclopropyl, 1-
carboxycyclopropyl, t-carbamoyldyclopropyl, 1-methoxycarbonyleyclopropyl, 1-cyancisopropyl, 1-
hydroxycyclopropyl, 1-hydoxyisopropyi, cyclobutoxy, cyclopentoxy, cycloheyloxy, 4-morpholino, 4-
hydroxypiperidinyl, T-piperidinyl, 1-piperazinyl, 4-methylpiperazinyl, 4-t-butoxycarbonylpiperazinyl,
azetidinyl, pyrrolidinyl, cyclopropylearbaypoyl, 5-methyl-1,2,4-oxadiazol-3-yl, 5-methyl-1,3,4-oxadiazol-
2yl, 5-dimethylamino-1,3,4-oxadiazol-2yl, Jxmethylamino-1,3,4-thiadiazol-2-yl, methylamino
methylamino, dimethylamino, methylthio, acetpxy, acetyl, methoxycarbonyl, acetamido,
methylcarbamoyl, isopropyl, 1-pyrrolidinyl, 1-cyglopropylethyl, 2-cyclopropylethyl, 1-

cyclopropylethylamino, 2-cyclopropylethylamine ot 1-hydroxy-1-methylethyl.

31.  The compound of any of claimg 1-23, wherein Y? is H, halagen, CN, C,.¢alkyl,

C,salkoxy, Csecycloalkylamino, Cagcycloalkyl-Cisalkylamino, aryl, hetercaryl, arylalkyl or

heteroarylalkyl.

32. The compound of claim 30, wherein Y\js H, F, Cl, [, CN, CH;, CH0-,

cyclopropylamino or cyclopropylmethylamino.

33 The compound of any of ciaims 1-5, 8-9, 12-16 and 19-23, wherein R'and R
are each independently selected from Cy_galkyl, Cyscycloalkyl, Cspeycloalkylalkyl, aryl, aryl-C, qalkyl,
heteroaryl or heteroaryl-C. alkyl, each of which is optionally substituted with from 1-3 substituents
vl Csgeycloalkyl, Cs.

independently selected from C,salkoxy, Cshaloalkyl, C;shaloalkoxy, Cial
gevcloalkylalkyl, aryl, arylatkyl, heteroaryl, heteroarylatkyl or R",

34, The compound of any of ¢laims 1-5, 8-9, 12-16 and 19-23, \wherein RYis —CH;
and R* is Cy.salkyl, Cagoycloalkyl, Cagcycloalkylatkyl, aryl, aryl-C alkyl, heteroaryl g heteroaryl-C,.
salkyl, each of which is optionally substituted with from -3 substituents independently selected from C..
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salkoxy, & shaloalkyl, Cishaloaikoxy, Cygalkyl, Crgeycloalkyl, Cascvcloalkylalkyl, aryl, aryvlalkyl,

heteroaryl, hetercarvlalkyl or R,

5. The compound of claim 33, wherein R' and R® are cach independently selected
from CH;, ethyl, pxopyl, butyl, pentyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclobutylmethyl,
cyclopentyi, cyclopehtylmethyl, cyclohexyl, cyvclohexytmethyl, phenyl or benzyl, each of which is
optionally substituted with from 1-3 substituents independently selected from F, CI, Br, [, -CN, -OIH, -
CF;, NH,, CF;0-, CHa-,
cyclopropylmethylamino, [-gvanocyclopropyl, methylamino, dimethylamino, methylthio, acetoxy, acetyl,

30, -NOs, cyclopropyl, cyclopropylmethyl, cyclopropylamino,
methoxycarbonyl, acetamido, tethylcarbamoy), 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridylmethyt, 3-
pyridylmethyl, 4-pyridylmethyl, X.oxetanyl, 3-oxtetanyl, 2-oxetanylmethyl, 3-oxtetanylmethyl, 2-
tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrofuranylmethyl, 3-tetrahydrofuranylmethyl, 1-
pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrotidinyl, 2-tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-

morpholinyl, 2-morpholiny] or 3-morpholjnyl.

36. The compound of cIdm 33, wherein R* is CH; and R’ is selected from ethyl,
propyl, butyl, pentyl, cyclopropyl, cyclopropylmgthyl, cyclobutyl, cyclobutylmethyl, cyclopentyl,
cyclopentylmethyl, cyclohexyl, cyclohexylmethyINphenyl or benzyl, each of which is optionalty
substituted with from 1-3 substituents independentlyselected from F, CI, Br, I, -CN, -OH, -CF;, NH,,
CF;0-, CH;-, CH30, -NO;, cyclopropyl, cyclopropylmsthyl, cyclopropylamino,
cyclopropylmethylamine, I-cyanocyclopropyl, methylamiyo, dimethylamino, methylthio, acetoxy, acetyl,
methoxycarbonyl, acetamido, methylcarbamoyl, 2-pyridyl, xpyridyl, 4-pyridyl, 2-pyridylmethyl, 3-
pyridylmethyl, 4-pyridylmethyl, 2-oxetanyl, 3-oxtetanyl, 2-oxe¥anylmethyl, 3-oxtetanytmethyl, 2-
tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrofuranylmethy\ 3-tetrahydrofuranylmethyl, 1-
pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-tetrahydrothiophenyl, §-tetrahydrothiophenyl, 4-

morpholinyl, 2-morpholiny! or 3- morphalinyl.

37. The compound of any of claims 1-4, 8-9, 12-16 any 19-23, wherein Z is selected

from the group consisting of cyclopropyl, cyclobutyl, cyclohexyl, cyclopentyh, cycloheptyl, cyclooctyl, |-
azelindinyl, {-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, 4-thiomorpholiny! 3-oazolidinyl, 3-
thiazolidinyl, 2-isoxazolidinyl, 2-isothiazolidinyl, 1-pyrazolidinyl, I-piperazinyl, Khexahydropyrimidiny!l
and t-hexahydropyridazinyl, each of which is optionally substituted with from one t&three R*

substituents independently selected from the group consisting of halogen, C.¢alkyl. C . dalkoxy, C,.
shaloalkyl, Cy.¢haloalkoxy, C).alkyl, Cygcycloatkyl, Cigcycloalkylalkyl, heterocycloatky
heterocycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalky! and R®; or two adjacent R*
together with the atom to which they are attached form a 5 or 6-membered aromatic ring having\from 0 to

2 additional atoms as ring members selected from O, N or S.
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38. The compound of any of claims 1-4, 8-9, 12-16 and 19-23, wherein Z is selected

from the gryup consisting of 1-pyrrolidinyl, sec-butyl, pentan-2-yl, pentan-3-yl, cyclopropyl,
(CH;)(CF,CHN-, cycloproyplmethylamino, cyclobutyl and cyclopentyl, each of which is optionally
substituted withNrom 1-2 members selected from -F, methexycarbonyl, ethoxycarbonyl, -CHs,

CH;(COWH-, vin¥], propen-3-yl or CH;(CO)CH;)N-.
39, The compound of any of ¢laims 6, 10, and 17, whereinn is 1,2, 3or 4.
40. The compound of any of claims 6, 10, and 17, wherein the subscript m is 0.

41. The dympound of any of claims 6, 10, and 17, wherein R''is H, F, Cl, Br, I, -CN,
-OH, -CF;, NH,, CF30-, CHs-, (10, -NQy, cyclopropyl, cyclopropylmethyl, cyclopropylamino,
cyclopropylmethylamino, I-cyano 'c':lopropyi, phenyl, benzyl, methylamino, dimethylamino, methylthio,
acetoxy, acetyl, methoxycarbonyl, ethyoxycarbonyl, acetamido, methylearbamoyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2-pyridylmethyl, 3-pyridylmehyl, 4-pyridylmethyl, 2-oxetanyl, 3-oxtetanyl, 2-oxetanylmethyl,
3-oxtetanylmethyl, 2-tetrahydrofuranyl, 3Xetrahydrofuranyl, 2-tetrahydrofuranylmethyl, 3-
tetrahydrofuranylmethyl, 1-pyrrolidinyl, 2-pXrrolidinyl, 3-pyrrolidinyl, 2-tctrahydrothiophenyl, 3~
tetrahydrothiophenyl, 4-morpholinyl, 2-morphdinyl, 3- morpholinyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 1-
pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, Xthiophenyl, 3-thiophenyl, 1-imidazolyl, 2-imidazolyl,

4-imidazoly], 5-imidazolyl or 2-thiazoly.

42.  The compound of any of claim\9-23, wherein R'%, R, R", R"*, R', R, R",
R R* R* and R* are each independently selected from\H, CN, halogen, -OH, Cy. alkyl, Ci.salkoxy,
C\shaloalkyl, Ci¢haloalkoxy, Cygeycloalkyl, Cagcycloalkyl3C L alkyl, aryl, arylalkyl, heterocycloalkyl,
heterocycloalkyl-C,qalkyl, heteroaryl and heterocycloalkyl, whgrein the aliphatic or aromatic portion of
R® is further optionally substituted with from 1-3 substituents se}¢cted from F, Cl, Br, 1, -CN, -OH, -CF,,
NH,, CF40-, CHs-, CH;0, -NO, cyclopropyl, cyclopropylmethyl, 'clopropylamino,
cyclopropylmethylamino, 1-cyanocyclopropyl, benzyl, beznzyloxy, mgthylamine, dimethylamino,

methylthio, acetoxy, acetyl, methoxycarbonyl, acetamido or methylcarbamoyl.

43,  The compound of claim 42, wherein R™, R”, R™, R/*, R, R"", R, R”’, R®, R*!
and R* are each independently selected from H, F, Cl, Br, I, -CN, -OH, -CF;, NHz, CF;0-, CHs-, CH;0, -
NO;, cyclopropyl, cyclopropylmethyl, cyclopropylamine, cyclopropylmethylamiyo, 1-cyanocyclopropyl,
benzyl, methylamino, dimethylamino, methylthio, aceloxy, acetyl, methoxycarbony, acetamido or

methylcarbamoyl.
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44. A compound selected from any of compounds P-0012 to P-0117 and P-0223 to

P-0351 as set fogth in Table 2 or pharmaceutically acceptable salts, hydrates, solvates, tautomers and

isomers thereof.

A compound selected from any of compounds P-0118 to P-0222 as set forth in

Table 3 or pharmaceuticylly acceptable salts, hydrates, solvates, tautomers and 1somers thereof,

46. A cymposition comprising a compound of any of claims 1-45 and a

pharmaceutically acceptable eXgipient or carrier.

47, A compostion comprising a compound of any of claims 1-45 and another

therapeulic agent.
48. A kit comprisiny a compound of any of claims 1-45,

49. A method for prepaNng a compound of formula (I} according to claim 1, said

method comprising:

conlucling a compound having fdymula [1:

Il
with an agent of formula (I1): Y'-G' or formulad(1V): A'-S(0),-Z (IV) under conditions

sufficient to form a compound having formuias (V) or (Vi)

Q

T—-Z

or

V)

compound of formula (V1} with an agent of formula {IIT) under conditions sufficient to

compound of formula (1); wherein said contacting or reacting with the agent of formula ({1} is in the

presence of a palladivm complex; and wherein

E' is halogen, tosylate or mesylate;
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4811-7918-7725.1



WO 2012/109075 PCT/US2012/023543

(39363-7211
G' is -B{OR*), or -Sn(Bu};, wherein R** is ~OH. alky or tivo —OR™ substituents
together\ywith the boron atom to which they are attached to form an optionally substituted 5 or 6-
membered\ing;
A'is a leaving group; and

"is H or an amino protecting group.

50. A method for preparing a compound of formula (I) according to claim 1, said
method comprising:

reacting X compound having formula‘li:

Q
y2 Q
! =3 \ F NHz
NZ N
{
P! It

with a compound of forthula (IV): A'-S(0),-Z under conditions sufficient to form a

compound having formula (VI):

compound of the formula: (OR*'),B-B(OR*"), in the presence oNa palladium complex under conditions
. alkyl or two —OR substituents

Alis a leaving group; and

P' s H or an amino protecting group,

51. A compound having formula {VIi]):
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wherein R* and R* are each independently H, optionally substituted alky!, optionally
ted arylalkyl or optionally substituted arvl;

Y*, Q and Z are defined as in any of claims 1-45.

52. A method for treating a subject suffering from or at risk of' a protein kinase

mediated diseasys or conditions, said method comprising:

{nistering to said subject an effective amount of a compound of any of claims 1-45 or

a composition of any a¥claims 46 or 47

53. The method of claim 52, wherein the protein kinase is B-Raf and any mutations

thereof.

54, The methad of claim 52, wherein said disease or condition {s selected from the
group consisting of ischemic stroke, Sgrebrovascular ischemia, multi-infarct dementia, head injury, spinal
cord injury, Alzheimer's disease, Parkingon’s disease, amyotrophic lateral sclerosis, dementia, senile
chorea, Huntington’s disease, neoplastic digease, complications with neoplastic disease, chemotherapy-
induced hypoxia, gastrointestinal stromal tumgrs, prostate tumors, mast cell tumors, canine mast cell
tumors, acute myeloid leukemia, acute lymphocytic leukemia, chronic myeloid leukemia, chronic
tymphocytic leukemia, multiple myeloma, melanokya, mastocytosis, glioma, glioblastoma, astrocytoma,
neuroblastoma, sarcomas, sarcomas of neuroectodermal origin, leiomyosarcoma, lung carcinoma, breast
carcinoma, pancreatic carcinoma, colon carcinoma, hepajocellular carcinoma, renal carcinoma, carcinoma
of the female genital tract, squamous cell carcinoma, carciligma in situ, lymphoma, histiocytic lymphoma,
non-Hodgkin's lymphoma, MEN2 syndromes, neurofibromargsis, Schwann cell neaplasia,
myelodysplastic syndrome, leukemia, tumor angiogenesis, thyro{d cancer, liver cancer, bone cancer, skin
cancer, brain cancer, cancer of the central nervous system, pancrea¥c cancer, lung cancer, small cell lung
cancer, non small cell lung cancer, breast cancer, colon cancer, bladdd( cancer, prostate cancer,
gastrointestinal tract cancer, cancer of the endometrium, fallopian tubecaqcer, testicular cancer, ovarian
cancer, pain of neuropathic origin, pain of inflammatory origin, acute pain\¢chronic pain, migraine,
cardiovascular disease, heart failure, cardiac hypertrophy, thrombosis, thrombgtic microangiopathy
syndromes, atherosclerosis, reperfusion injury, ischemia, cerebrovascular ischemya, liver ischemia,
inflammation, polycystic kidney disease, age-related macular degeneration, rheumoid arthritis, allergic

rhinitis, inflammatory bowel disease, ulcerative colitis, Crohn's disease, systemic lupds erythematosis,

nephritis, atopic dermatitis, hepatitis, immunodeficiency diseases, severe combined immunodefidency,
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organ\ransplant rejection, graft versus host disease, renal disease, prostatic disease, diabetic nephrapathy,
nephrosylerosis, glomerulonephritis, interstitial nephritis, Lupus nephritis, prostate hyperplasia, chronic
renal failurg, tubular necrosis, diabetes-associated renal complication, associated renal hypertrophy, type
1 diabetes, type 2 diabetes, metabolic syndrome, obesity, hepatic steatosis, insulin resistance,
hyperglycemiaNipolysis obesity, infection. Helicobacter pylori infection, IfTuenza virus infection, fever,
sepsis, pulmonaridiseascs, chronic obstructive pulmonary disease, acule respiratory distress syndrome,
asthma, allergy, bronghitis, emphysema, pulmonary fibrosis, genetic developmental diseases, Noonan’s
syndrome, Crouzon syRdrome. acrocephalo-syndactyly type I, Pfeiffer's syndrome, Jackson-Weiss
syndrome, Costello synddpme, faciocutaneoskeletal syndrome, leopard syndrome, cardio-faciocutaneous
syndrome, neural crest syndyome abnormalities causing cardiovascular, skeletal, intestinal, skin, hair or
endocrine diseases, disorders ®f bone structure or inineralization, osteoporosis, increased risk of fracture,
hypercalcemia, bone metastases\Grave's disease, Hirschsprung’s disease, lymphoedema, sclective T-cell
defect, X-linked agammaglobuline¥pia, diabetic retinopathy, alopecia, erectile dysfunction, and tuberous
sclerosis.

a5, The method of ¢laim 54, wherein said Jisease or condition is selected from

melanomer, thyroid or colon cancer.
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WHAT IS CLAIMED IS:

1. A compound having formula (ig):

or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, or stereoisomer

thereof,

wherein

R*is RY;

each R is independently selected from Cy. alkyl, Cy.5alkoxy, Cyghaloalkyl, Cishaloalkoxy,
Cascycloalkyl, Csygcycloalkyl-Cos-alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl,
heterocycloalkyl-C; salkyl or —R®, wherein R* is setected from halogen, -CH=CH,, -CN, -OH, -NH,,
-NO,, -C{O)OH, -C(S)OH, -C{O)NH,, -C{S)NH,, -5{0};NH,, -NHC{O)NH;, -NHC(S)NH,,
-NHS{0),NH,, -C(NH)NH,, -OR®, -5R®, -OC{O)R®, -OC(S)R®, -C(Q)R®, -C(S)R®, -C(0)OR®, -C{S}OR®, -S{0)R?, -5{
0);R?, -C(O}NHR®, -C(S)NHR®, -C{O)NR"R®, -C{S)NR®R®, -5(0),NHR?®, -S{0),NR°R®, -C(NH)NHR®, -C{NH)NR®R"
, -NHC(O)R®, -NHC(SIR®, -NR"C{O)R®, -NRC(S)R®, -NHS(O),R", -NR®S(0),R®, -NHC(O)NHR®, -NHC(S)NHR®, -N
R"C(O)NH,, -NR°C{S)NH,, -NR®C{O)NHR®, -NR"C(S)NHR®, -NHC{O)NR"R®, -NHC(S}NR®R®, -NR°C{O)NR"R®, -N
R®C(S}NRPR®, -NHS{0);NHR®, -NRS{0),NH,, -NR’S{0),NHR®, -NHS{O),NR°R®, -NRS{0),NR°R®, -NHR"®
or -NR"R®, wherein each R® is independently selected from the group consisting of Csalkyl, halogen, -
CN, Cysalkoxy, Czgcycloalkyl, Cigcycloalkyl-C,y4-alkyl, -OH, Cyghaloalkyl, C, ghaloalkoxy, aryl, aryl-Cy.,alkyl,
heteroaryl and heteroarylalkyl; or two R® substituents when attached to the same nitrogen atom taken
together with the nitrogen atom form a three to eight-membered ring having from 0-2 additional
heteroatoms as ring members selected from N, O or §;

wherein the aliphatic or aromatic portion of R is further optionally substituted with
from 1-3 groups selected from Cy¢ alkyl, Ci.salkoxy, Cy¢haloalkyl, Cy.shaloalkoxy, aryl, arylaikyl,
heteroaryl, heteroarylalkyl, heterocycloalkyl, heterocycloalkyl-C,.4alkyl or -R%, wherein each R® is

independently selected from halogen, -CH=CH.,, -CN, -OH, -NH,, -NQ,,
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-C(O}OH, -C(S)OH, -C{O)NH,, -C(S)NH,, -5{0);NH,, -NHC{O)NH,, -NHC(SINH,, -NHS(0),NH,, -C{NH)NH,, -O
RY, -SRY, -OC(O)RY, -OC(S)RY, -C(O)RY, -C(S)RY, -C{O)ORY, -C(S)OR?, -S(O)RY, -5(0),R?, -C(O)NHR?, -C{SINHR?,
-C(O)NR™R?, -C(S)NRR?, -S{0),NHR®, -5(0),NRR?, -C(NH)NHR?, -C{NH)NRR?, -NHC(O)R®, -NHC(S)R?, -NR*
C{O)RY, -NRC(S)R?, -NHS(0),R?, -NRS(0);R?, -NHC(O)}NHRY, -NHC{S)NHR®, -NRUC{O)NH,, -NR°C(S)NH,, -N
RYC{OINHRY, -NRC{SINHR, -NHC(O}NRR?, -NHC{SINRR®, -NRUC(O}NRIRY, -NR®C(S)NRR?, -NHS{0),NHR®,
-NR?S(0),NH,, -NR“S(0),NHR, -NHS(0),NRR?, -NRUS[O)},NRR?, -NHR?, R or -NR?R?, wherein each R% is
independently selected from Cy.galkyl, arylalkyl, aryl, heteroaryl, heteroarylalkyl, cycloalkyl,
cycloalkylalkyl, heterocycloalkyl or heterocycloalkylalkyl; and wherein the aromatic portion of R* is
optionally substituted with from 1-3 substituents independently selected from R®, wherein R® is selected
from the group consisting of halogen, -CN, -CH=CH,, -OH, -NH,, -NO,,

-C{O)OH, -C{S)OH, -C(O)NH,, -C(S)NH3, -5{0):NH,, -NHC{O)NH,, -NHC(S}NH,, -NHS{O);NH,, -C(NH)NH,, -O
R, -sR', -0C(0)R’, -0C(S)R', -C(O)R!, -C(S)R', -C(0)OR, -C(S)OR, -S(O)R', -5(0),R’, -C(OINHR', -C(S)NHR', -¢{
O)NRR” -C(S)NRR!, -5{0),NHR', -5{0),NRR!, -C(NH)NHR', -C{NH)NR'R', -NHC(O)R, -NHC(S)R', -NR'C{O)R’,
-NR'C(S)R', -NHS(0),R", -NR'S(0),R’, -NHC{O)NHR', -NHC(S)NHR', -NR'C(O)NH;, -NR'C(S)NH,, -NR'C(O)NHR',
-NR'C(S)NHR', -NHC(OINR'R!, -NHC(S)NR'R', -NR'C(O)NR'R', -NR'C(S)NR'R', -NHS(O),NHR', -NR'S{O),NH,,
-NR'S{0),NHR', -NHS5(0),NRR’, -NR'S(0},NR'R', -NHR’ -NR'R and R, wherein Ris C,alkyl or aryl; or two
adjacent R* groups on the aryl or heteroaryl ring together with the atoms to which they are attached
form a 5- or 6-membered ring having from 0 to 2 additional hetercatoms selected from N, O or §,
optionally substituted with from 1 to 3 R® substituents;

Qs selected from H, F, Cl or CHj;

Zis -N{R*)(R®);

R* and R’ are each independently selected from the group consisting of H, optionally
substituted Cy.salkyl, optionally substituted Csscycloalkyl, optionally substituted Cs.gcycloalkylalkyl,
optionally substituted heterocycloalkyl, optionally substituted heterocycloaltkylalkyl, optionally
substituted aryl, optionally substituted arylalkyl, optionally substituted heteroaryl and optionally
substituted heteroarylalkyl; or

R* and R’ taken together with the nitrogen atom to which they are attached form a four
to eight-membered ring having from 0-2 additional heteroatoms as ring members selected from N, O or
S, wherein the four to eight-membered ring is optionally substituted;

Y2 is H, halogen, CN, Cisalkyl, Cgalkoxy, Cyghaloalkyl, C,ghaloalkoxy, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, Csscycloalkyl-Cgqalkyl or (R*(R?) N-, wherein R? and R® are each

independently selected from the group consisting of H, Cigalkyl, Cigalkoxy, aryl, arylalkyl, heteroaryl,
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heteroarylalkyl, C;gcycloalkyl-Cyaalkyl, heterocycloalkyl and heterocycloalkyl-Cy.alkyl; or R* and R? taken
together with the nitrogen atom to which they are attached form a three to eight-membered ring
having from 0-2 additional heteroatoms as ring members selected from N, O or S; wherein Y is

optionally substituted with from one to three groups independently selected from R®; and

the subscript s is an integer of 1 to 3,

(R‘IS) E‘._/\'l—'-;-
s

with the proviso when N of formula Ig is 2-methoxypyrimidin-5-yl, Z is

other than dimethylamino, diethylamino, 1-pyrrolidine, 1-piperidinyl, or 4-morpholinyl.

p. The compound of claim 1 having formula (lg-1}):

lg-1.

3. The compound of claim 1 or 2, wherein Z is:

R11)

N,

wherein % is C; ¢alkyl, Cyqalkoxy, C,ghaloalkyl, C,¢haloalkoxy, Csgcycloatkyl, Cy

m

r

ecycloalkylalkyl, aryi, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl, heterocycloalkylalkyl, or RS

each of which is optionally substituted with from 1 to 3 substituents independently
selected from C,.salkoxy, Cighaloalkyl, Ci.shaloalkoxy, Cyi.galkyl, Cageycloalkyl, Cs.gcycloalkylalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, RY, or R%;

the subscript m is an integer from 0 to 3;

the subscript nis an integer from 1 to 5; and the wavy line indicates the point of

attachment to the SO, group of formulas Ig or ig-1.

4, The compound of claim 1, wherein each R? is independently selected from
halogen, -CN, -OH, -CFs, CF;0-, Cysalkyl, Cygalkoxy, Cigcycloalkoxy, -NO,, benzyl, phenyl, cyclopropyl,
cyclopropylmethyl, 1-cyanocyclopropyl, 1-carboxycyclopropyl, 1-carbamoylcyclopropyl, 1-
methoxycarbonyleyclopropyl, 1-cyanoisopropyl, 1-hydroxycyclopropyl, 1-hydroxyisopropyl, cyclobutoxy,
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cyclopentoxy, cyclohexyloxy, Cyealkyl-1,2,4-oxadiazol-3-yl, 5-C;.zalkyl-1,3,4-oxadiazol-2yl, 5-di{C,.
salkyllamino-1,3,4-oxadiazol-2yl, 5-Cygalkylamino-1,3,4-thiadiazol-2-yl, cyclobutyl, cyclobutylmethyl,
cyclopentyl, cyclopentylmethyl, cyclohexyl, cyclohexymethyl, -OC{O)R®, -C{O)R®, -C(O)OR®, -NHC(O)R®, -
C{O}NHR®, -NHR® or -NR°R®.

5. The compound of claim 1, wherein RlisF, Cl, Br, I, -CN, -OH, -CF3, NH;, CF;0-,
CH3;-, CH40, C,Hs0-, -NOQ,, cyclopropyl, cyclopropylmethyl, cyclopropylaming, cyclopropylmethylamino,
1-cyanocyclopropyl, 1-carboxycyclopropyl, 1-carbamoylcyclopropyl, 1-methoxycarbonylcyclopropyl, 1-
cyanoisopropyl, 1-hydroxycyclopropyl, 1-hydroxyisopropyl, cyclobutoxy, cyclopentoxy, cyclohexyloxy, 4-
morpholino, 4-hydroxypiperidinyl,1- piperidinyl, piperazinyl, 4-methyipiperazinyl, 4-t-
butoxycarbonylpiperazinyl, azetidinyt, pyrrolidinyl, cyclopropylcarbamoyl, 5-methyl-1,2,4-oxadiazol-3-yl,
5-methyl-1,3,4-oxadiazcl-2yl, 5-dimethylamino-1,3,4-oxadiazol-2yl, 5-methylamino-1,3,4-thiadiazol-2-yl,
methylamino, dimethylamino, methylthio, acetoxy, acetyl, methoxycarbonyl, acetamido,
methylcarbamoyt, isopropyl, 1-pyrrolidinyl, 1-cyclopropylethyl, 2-cyclopropylethyl, 1-
cyclopropylethylamino, 2-cyclopropylethylamino or 1-hydroxy-1-methylethyl.

6. The compound of claim 1, wherein (i)
15 N/\_.E
(R™)s

N/ of formula Ig is selected from the group consisting of 2-methoxy-5-
pyrimidinyl, 2-methoxy-3-pyrimidinyl, 2-methoxy-4-pyrimidinyl, 4-methoxy-2-pyrimidinyl, 4-methoxy-4-
pyrimidinyl, 4-methoxy-5-pyrimidinyl, 5-methoxy-2-pyrimidinyl, 5-methoxy-4-pyrimidinyl, 2-cyclopropyl-
5-pyrimidinyl, 2-cyclopropyl-3-pyrimidinyl, 2-cyclopropyl-4-pyrimidinyl, 4-cyclopropyl-2-pyrimidinyl, 4-
cyclopropyl-4-pyrimidinyl, 4-cyclopropyl-5-pyrimidinyl, 5-cyclopropyl-2-pyrimidinyl, 5-cyclopropyl-4-
pyrimidinyl, 2-cyclopropylmethyl-5-pyrimidinyl, 2-cyclopropylmethyl-3-pyrimidinyl, 2-
cyclopropylmethyl-4-pyrimidinyl, 4-cyclopropylmethyI-Z—pyrimidinyl, 4-cyclopropylmethyl-4-pyrimidinyl,
4-cyclopropylmethyl-5-pyrimidinyl, 5-cyclopropylmethyl-2-pyrimidinyl, 5-cyclopropylmethyl-4-
pyrimidinyl, 2-methyl-5-pyrimidinyl, 2-methyl-3-pyrimidinyl, 2-methyl-4-pyrimidinyl, 4-methyl-2-
pyrimidinyl, 4-methyl-4-pyrimidinyl, 4-methyl-5-pyrimidinyl, 5-methyl-2-pyrimidinyl, 5-methyl-4-
pyrimidinyl, 2-halo-5-pyrimidinyl, 2-halo-3-pyrimidinyl, 2-halo-4-pyrimidinyl, 4-halo-2-pyrimidinyl, 4-
halo-4-pyrimidinyl, 4-halo-5-pyrimidinyl, 5-halo-2-pyrimidinyl, 5-halo-4-pyrimidinyl, 2-{1-
cyanocyclopropyl}-5-pyrimidinyl, 2-{1-cyanocyclopropyl)-3-pyrimidinyl, 2—(1—cyanocyclopropyl)—4-
pyrimidinyl, 4-(1-cyanocyclopropyl)-2-pyrimidinyl, 4-{1-cyanocyclopropyl)-4-pyrimidinyl, 4-(1-
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cyanocyclopropyl)-5-pyrimidinyl, 5-(1-cyanocyclopropyl)-2-pyrimidinyl, 5-{1-cyanocyclopropyt)-4-
pyrimidinyl, 2-cyclopropylamina-5-pyrimidinyl, 2-cyclopropylamino-3-pyrimidinyl, 2-cyclopropylamino-4-
pyrimidinyi, 4-cyclopropylamino-2-pyrimidinyl, 4-cyclopropylamino-4-pyrimidinyl, 4-cyclopropylamino-5-
pyrimidinyl, 5-cyclopropylamino-2-pyrimidinyl, 5-cyclopropylamino-4-pyrimidinyl, 2-dimethylamino-5-
pyrimidinyl, 2-dimethylamino-3-pyrimidinyl, 2-dimethylamino-4-pyrimidinyl, 4-dimethylamino-2-
pyrimidinyl, 4-dimethylamino-4-pyrimidinyl, 4-dimethylamino-5-pyrimidinyl, 5-dimethylamino-2-
pyrimidinyl, 5-dimethylamino-4-pyrimidinyl, 2-cyano-5-pyrimidinyl, 2-cyano-3-pyrimidinyl, 2-cyano-4-
pyrimidinyl, 4-cyano-2-pyrimidinyl, 4-cyano-4-pyrimidinyl, 4-cyano-5-pyrimidinyi, 5-cyano-2-pyrimidinyl,
5-cyano-4-pyrimidinyl, 2-trifluoromethyl-5-pyrimidinyl, 2-trifluoromethyl-3-pyrimidinyl, 2-
trifluoromethyl-4-pyrimidinyl, 4-triflucromethyl-2-pyrimidinyl, 4-triflucromethyl-4-pyrimidinyl, 4-
trifluoromethyl-5-pyrimidinyl, 5-trifluoromethyl-2-pyrimidinyl, 5-trifluoromethyl-4-pyrimidinyl, 2-
trifluoromethoxy-5-pyrimidinyl, 2-trifluoromethoxy-3-pyrimidinyl, Z-trifluoromethoxy-4-pyrimidinyl, 4-
trifluoromethoxy-2-pyrimidinyl, 4-triflusromethoxy-4-pyrimidinyl, 4- trifluoromethoxy-5-pyrimidinyl, 5-
trifluoromethoxy-2-pyrimidinyl, 5-trifluoromethoxy-4-pyrimidinyl, 2-hydroxy-5-pyrimidinyl, 2-hydroxy-3-
pyrimidinyl, 2-hydroxy-4-pyrimidinyl, 4-hydroxy-2-pyrimidinyl, 4-hydroxy-4-pyrimidinyl, 4-hydroxy-5-
pyrimidinyl, 5-hydroxy-2-pyrimidinyl, 5-hydroxy-4-pyrimidinyl, 2-amino-5-pyrimidinyl, 2-amino-3-
pyrimidinyl, 2-amino-4-pyrimidinyl, 4-amino-2-pyrimidinyl, 4-amino-4-pyrimidinyl, 4-amino-5-
pyrimidinyl, 5-amino-2-pyrimidinyl, 5-amino-4-pyrimidinyl, 2-methylamino-5-pyrimidinyl, 2-
methylamino-3-pyrimidinyl, 2-methylamino-4-pyrimidinyl, 4-methylamino-2-pyrimidinyl, 4-
methylamino-4-pyrimidinyl, 4-methylamino-5-pyrimidinyl, 5-methylamino-2-pyrimidinyl, 5-
methylamino-4-pyrimidinyl, 2-dimethylamino-5-pyrimidiny|, 2-dimethylamino-3-pyrimidiny!, 2-
dimethylamino-4-pyrimidinyl, 4-dimethylamino-2-pyrimidinyl, 4-dimethylamino-4-pyrimidinyl, 4-
dimethylamino-5-pyrimidinyl, 5-dimethylamino-2-pyrimidinyl, 5-dimethylamino-4-pyrimidinyl, 2-
acetamido-5-pyrimidinyl, 2-acetamido-3-pyrimidinyl, 2-acetamido-4-pyrimidinyl, 4-acetamido-2-
pyrimidinyl, 4-acetamido-4-pyrimidinyl, 4-acetamido-5-pyrimidinyl, 5-acetamido-2-pyrimidinyl, 5-
acetamido-4-pyrimidinyl, 2-methylthio-5-pyrimidinyl, 2-methylthio-3-pyrimidinyl, 2-methyithio-4-
pyrimidinyl, 4-methylthio-2-pyrimidinyl, 4-methylthio-4-pyrimidinyl, 4-methylthio-5-pyrimidinyl, 5-
methylthio-2-pyrimidinyl, 5-methylthio-4-pyrimidinyl, 2-acetoxy-5-pyrimidinyl, 2-acetoxy-3-pyrimidinyl,
2-acetoxy-4-pyrimidinyl, 4-acetoxy-2-pyrimidinyl, 4-acetoxy-4-pyrimidinyl, 4-acetoxy-5-pyrimidinyl, 5-
acetoxy-2-pyrimidinyl, 5-acetoxy-4-pyrimidinyl, 2-acetyl-5-pyrimidinyl, 2-acetyl-3-pyrimidinyl, 2-acetyl-4-
pyrimidinyl, 4-acetyl-2-pyrimidinyl, 4-acetyl-4-pyrimidinyl, 4-acetyl-5-pyrimidinyl, 5-acetyl-2-pyrimidinyl,
5-acetyl-4-pyrimidinyl, 2-methoxycarbonyl-5-pyrimidinyl, 2-methoxycarbonyl-3-pyrimidinyl, 2-
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methoxycarbonyl-4-pyrimidinyl, 4-methoxycarbonyl-2-pyrimidinyl, 4-methoxycarbonyl-4-pyrimidinyl, 4-
methoxycarbonyl-5-pyrimidinyl, 5-methoxycarbonyl-2-pyrimidinyl, 5-methoxycarbonyl-4-pyrimidinyl, 2-
methylcarbamoyl-5-pyrimidinyl, 2-methylcarbamoyl-3-pyrimidinyl, 2-methylcarbamoyl-4-pyrimidinyl, 4-
methylcarbamoyl-2-pyrimidinyl, 4-methylcarbamoyl-4-pyrimidinyl, 4-methylcarbamoyl-5-pyrimidinyl, 5-
methylcarbamoyl-2-pyrimidinyl, S-methylcarbamoyl-4-pyrimidinyl, each of which is optionally
substituted with from 1 to 2 substituents independently selected from F, Cl, Br, |, -CN, -OH, -CF;, NH,,
CF30-, CH3-, CH30, -NO,, cyclopropyl, 1-cyanocyclopropyl, cyclopropylmethyl, cyclopropylamino, .
cyclopropylmethylamino, methylamino, dimethylamino, methylthio, acetoxy, acetyl, methoxycarbonyl,

acetamido or methylcarbamoyl; or

NSy
R gt

{ii) N of formula lg is selected from the group consisting of 4-pyrimidinyl,
and 5-pyrimidinyl, each of which is substituted with from 1 to 2 substituents independently selected
from F, Cl, Br, I, -CN, -OH, -CF3, NH;, CF30-, CHs-, CH30, C;Hs0-, -NO,, cyclopropyl, cyclopropylmethyl,
cyclopropylamino, cyclopropylmethylamino, 1-cyanocyclopropyl, 1-carboxycyclopropyl, 1-
carbamoylcyclopropyl, 1-methoxycarbonyleyclopropyl, 1-cyancisopropyl, 1-hydroxycyclopropyl, 1-
hydoxyisopropyl, cyclobutoxy, cyclopentoxy, cycloheyloxy, 4-morpholino, 4-hydroxypiperidinyl,1-
piperidinyl, piperazinyl, 4-methylpiperazinyl, 4-t-butoxycarbonylpiperazinyl, azetidinyl, pyrrolidinyl,
cyclopropylcarbamoyl, 5-methyl-1,2,4-oxadiazol-3-yl, 5-methyl-1,3,4-oxadiazol-2yl, 5-dimethylamino-
1,3,4-oxadiazol-2yl, 5-methylamino-1,3,4-thiadiazol-2-yl, methylamino methylamino, dimethylamino,
methylthio, acetoxy, acetyl, methoxycarbonyl, acetamido, methylcarbamoyl, isopropyl, 1-pyrrolidinyl, 1-
cyclopropylethyl, 2-cyclopropylethyl, 1-cyclopropylethytamino, 2-cyclopropylethylamino or 1-hydroxy-1-
methylethyl.

7. The compound of any of claims 1-6, wherein Y?is H, halogen, CN, Cygalkyl, C,.

salkoxy, Cs.scycloalkylamino, Cs.scycloalkyl-Cy jalkylamino, aryl, heteroaryl, arylalkyl or heteroarylalkyl.

8. The compound of claim 7, wherein Y is H, F, CI, 1, CN, CHs, CH30-,

cyclopropylamino or cyclopropylmethylamino.

9. The compound of any of claims 1-8, wherein R is ~CH; and R’ is Coqalkyl, Cs.

scycloalkyl, Csgcycloalkylalkyl, aryl, aryl-Cy 4alkyl, heteroaryl or heteroaryl-C,.4atkyl, each of which is
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optionally substituted with from 1-3 substituents independently selected from Cy.galkoxy, Ci.ghaloalkyl,

Cishaloalkoxy, Cy.salkyl, Cagcycloalkyl, Cagcycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl or R®.

10.  The compound of claims 1-8, wherein R* and R® are each independently selected
from CHj, ethyl, propyl, butyl, pentyl, cyclopropyl, cycloprepylmethyl, cyclobutyl, cyclobutylmethyl,
cyclopentyl, cyclopentylmethyl, cyclohexyl, cyclohexylmethyl, phenyl or benzyl, each of which is
optionally substituted with from 1-3 substituents independently selected from F, Cl, Br, I, -CN, -OH, -CF,,
NH;, CF30-, CH3-, CH30, -NO,, cyclopropyl, cyclopropylmethyl, cyclopropylamino,
cyclopropylmethylamino, 1-cyanocyclopropyl, methylamino, dimethylamino, methylthio, acetoxy,
acetyl, methoxycarbonyl, acetamido, methylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridylmethyl,
3-pyridylmethyl, 4-pyridylmethyl, 2-oxetanyl, 3-oxtetanyl, 2-oxetanylmethyl, 3-oxtetanylmethyl, 2-
tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrofuranylmethyl, 3-tetrahydrofuranylmethyl, 1-
pyrrelidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-

morpholinyl, 2-morpholinyl or 3-morpholinyl.

11. The compound of claims 1-8, wherein R* is CH; and R® is selected from ethyl,
propyl, butyl, pentyl, cyclopropyl, cyclopropylmethyl, cyclobutyl, cyclobutylmethyl, cyclopentyl,
cyclopentyimethyl, cyclohexyl, cyclohexyimethyl, phenyl or benzyl, each of which is optionally
substituted with from 1-3 substituents independently selected from F, Cl, Br, |, -CN, -OH, -CF3, NH,,
CF30-, CHj-, CH30, -NO,, cyclopropyl, cyclopropylmethyl, cyclopropylamino, cyclopropylmethylamino, 1-
cyanocyclopropyl, methylamino, dimethylamino, methylthio, acetoxy, acetyl, methoxycarbonyl,
acetamido, methylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridylmethyl, 3-pyridylmethyl, 4-
pyridylmethyl, 2-oxetanyl, 3-oxtetanyl, 2-oxetanylmethyl, 3-oxtetanylmethyl, 2-tetrahydrofuranyi, 3-
tetrahydrofuranyl, 2-tetrahydrofuranylmethyl, 3-tetrahydrofuranylmethyl, 1-pyrrolidinyl, 2-pyrrolidinyl,
3-pyrrolidinyl, 2-tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-morpholinyl or 3-

morpholinyl.

12, The compound of claim 1, wherein Z is selected from the group consisting of-1-
azetindinyl, 1-pyrrolidinyl, 1-piperidinyl, 4-morpholinyl, 4-thiomorpholinyl 3-oxazolidinyl, 3-thiazolidinyi,
2-isoxazolidinyl, 2-isothiazolidinyl, 1-pyrazolidinyl, 1-piperazinyl, 1-hexahydropyrimidinyl and 1-
hexahydropyridazinyl, each of which is optionally substituted with from one to three R?* substituents
independently selected from the group consisting of halogen, Cygalkyl, Cy.salkoxy, Ci¢haloalkyl, C.

shaloatkoxy, Cyizalkyl, Cyscycloalkyl, Csecycloalkylalkyl, heterocycloalkyl, heterocycloalkylalkyl, aryi,
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arylalkyl, heteroaryl, heteroarylalkyl and RS; or two adjacent R** substituents together with the atom to
which they are attached form a 5 or 6-membered aromatic ring having from 0 to 2 additional atoms as

ring members selected from O, N or 5.

13. The compound of claim 1, wherein Z is selected from the group consisting of 1-
pyrrolidinyl, {CH3){CH3CH;)N-,(CH3){CF3CH;)N-, and cycloproypimethylamino, each of which is optionally
substituted with from 1-2 members selected from -F, methoxycarbonyt, ethoxycarbonyl, -CH;,

CH;3(CO)NH-, vinyl, propen-3-yl or CHz{CO}{CH3)N-.
14. The compound of claim 3, whereinnis 1, 2, 3 or 4.
15. The compound of claim 3, wherein the subscript mis 0.

16.  The compound of claim 3, wherein R* is H, F, Cl, Br, I, -CN, -OH, -CFs, NH,, CF30-,
CHs-, CH;0, -NO,, cyclopropyl, cyclopropylmethyl, cyclopropylamino, cyclopropylmethylamino, 1-
cyanocyclopropyl, phenyl, benzyl, methylamino, dimethylamino, methylthio, acetoxy, acetyl,
methoxycarbonyl, ethyoxycarbonyl, acetamido, methylcarbamoyl, 2-pyridyi, 3-pyridyl, 4-pyridyl, 2-
pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl, 2-oxetanyl, 3-oxtetanyl, 2-oxetanylmethyl, 3-
oxtetanylmethyl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrofuranylmethyl, 3-
tetrahydrofuranylmethyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-tetrahydrothiophenyl, 3-
tetrahydrothiophenyl, 4-morpholinyl, 2-morphalinyl, 3- morphotinyl, 1-pyrrolidinyl, 2-pyrrolidinyl, 1-
pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-thiophenyl, 3-thiophenyl, 1-imidazclyl, 2-imidazolyl, 4-

imidazolyl, S5-imidazolyl or 2-thiazolyl.

17. The compound of claim 1, wherein each R* is F, Cl, Br, I, -CN, -OH, -CF3, NH,,
CF3s0-, CHs-, CH30, -NO,, cyclopropyl, cyclopropylmethyl, cyclopropylamino, cyclopropylmethylamino, 1-
cyanocyclopropyl, methylamino, dimethylamino, methylthio, acetoxy, acetyl, methoxycarbonyl,
acetamido or methylcarbamoyl, isopropyl, 1-pyrrolidinyl, 1-cyclopropylethyl, 2-cyclopropylethyl, 1-
cyclopropylethylamino, 2-cyclopropylethylamino or 1-hydroxy-1-methylethyl.

18. A compound selected from any of compounds
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or a pharmaceuftically acceptable salt, a hydrate, a solvate, a tautomer, or a stereosiomer thereof.
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{P-0213),

or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, or a

stereoisomer thereof.

20. The compound of claim 1, wherein each R is independently selected from
halogen, -CN, -OH, -CFs, CF;0-, Cygatkyl, Cyalkoxy, -NO;, benzyl, phenyl, cyclopropyl, cyclopropylmethyl,
cyclobutyl, cyclobutylmethyl, cyclopentyl, cyclopentylmethyl, cyclohexyl, cyclohexymethyl, -OC{O)R®, -
C{O)R®, -C{O)OR®, -NHC(O)R®, -C{O)NHR®, -NHR® or -NR°R®.

21. A compound of formula:

(P-0288),

or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, or a stereosiomer
thereof.

22. A compound of formula:

(P-0289),

or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, or a stereosiomer
thereof.

23. A compound of formula:
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or a pharmaceutically acceptable salt, a hydrate, a sclvate, a tautomer, or a stereosiomer
thereof.

24. A compound of formula:

(P-0338),

or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, ora

stereosiomer thereof.

25. A compound of formula:

{P-0339),
or a pharmaceutically acceptable salt, a hydrate, a solvate, a tautomer, or a stereosiomer

thereof.

26. A pharmaceutical composition comprising a compound of any of claims 1-25

and a pharmaceutically acceptable excipient or carrier.

27. A pharmaceutical composition comprising a compound of any of claims 1-25

and another therapeutic agent.

28. A kit comprising a compound of any of claims 1-25.
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29. Use of a compound of claims 1-25 in the manufacture of a medicament for the

treatment of a protein kinase mediated disease or condition.

30. The use of claim 29, wherein said disease or condition is selected from the
group consisting of ischemic stroke, cerebrovascular ischemia, multi-infarct dementia, head injury,
spinal cord injury, Alzheimer's disease, Parkinson’s disease, amyotrophic lateral sclerosis, dementia,
senile chorea, Huntington’s disease, neoplastic disease, complications with neoplastic disease,
chemotherapy-induced hypoxia, gastrointestinal stromal tumors, prostate tumors, mast cell tumors,
canine mast cell tumors, acute myeloid leukemia, acute lymphocytic leukemia, chronic myeloid
leukemia, chronic lymphocytic leukemia, multiple myeloma, melanoma, mastocytosis, glioma,
glioblastoma, astrocytoma, neuroblastoma, sarcomas, sarcomas of neuroectodermal origin,
leiomyosarcoma, lung carcinoma, breast carcinoma, pancreatic carcinoma, colon carcinoma,
hepatocellular carcinoma, renal carcinoma, carcinoma of the female genital tract, squamous cell
carcinoma, carcinoma in situ, lymphoma, histiocytic lymphoma, non-Hodgkin’s lymphoma, MEN2
syndromes, neurofibromatosis, Schwann cell neoplasia, myelodysplastic syndrome, leukemia, tumor
angiogenesis, thyroid cancer, liver cancer, bone cancer, skin cancer, brain cancer, cancer of the central
nervous system, pancreatic cancer, lung cancer, small cell lung cancer, non small cell lung cancer, breast
cancer, colon cancer, bladder cancer, prostate cancer, gastrointestinal tract cancer, cancer of the
endometrium, fallopian tubecancer, testicular cancer, ovarian cancer, pain of neuropathic origin, pain of
inflammatory origin, acute pain, chronic pain, migraine, cardiovascular disease, heart failure, cardiac
hypertrophy, thrombosis, thrombotic microangiopathy syndromes, atherosclerosis, reperfusion injury,
ischemia, cerebrovascular ischemia, liver ischemia, inflammation, polycystic kidney disease, age-related
macular degeneration, rheumatoid arthritis, allergic rhinitis, inflammatory bowel disease, ulcerative
colitis, Crohn’s disease, systemic lupus erythematosis, Sjogren’s Syndrome, Wegener's granulomatosis,
psoriasis, scleroderma, chronic thyroiditis, Grave’s disease, myasthenia gravis, multiple sclerosis,
osteoarthritis, endometriosis, dermal scarring, tissue scarring, vascular restenosis, fibrotic disorders,
hypereosinophilia, CNS inflammation, pancreatitis, nephritis, atopic dermatitis, hepatitis,
immunodeficiency diseases, severe combined immunodeficiency, organ transplant rejection, graft
versus host disease, renal disease, prostatic disease, diabetic nephropathy, nephrosclerosis,
glomerulonephritis, interstitial nephritis, Lupus nephritis, prostate hyperplasia, chronic renal failure,
tubular necrosis, diabetes-associated renal complication, associated renal hypertrophy, type 1 diabetes,

type 2 diabetes, metabolic syndrome, cbesity, hepatic steatosis, insulin resistance, hypergiycemia,
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lipolysis obesity, infection, Helicobacter pylori infection, influenza virus infection, fever, sepsis,
pulmonary diseases, chronic cbstructive pulmonary disease, acute respiratory distress syndrome,
asthma, allergy, bronchitis, emphysema, pulmonary fibrosis, genetic developmental diseases, Noonan’s
syndrome, Crouzon syndrome, acrocephalo-syndactyly type |, Pfeiffer’s syndrome, Jackson-Weiss
syndrome, Costello syndrome, faciocutaneoskeletal syndrome, leopard syndrome, cardio-
faciocutaneous syndrome, neural crest syndrome abnormalities causing cardiovascular, skeletal,
intestinal, skin, hair or endocrine diseases, disorders of bone structure or mineralization, osteoporosis,
increased risk of fracture, hypercalcemia, bone metastases, Grave’s disease, Hirschsprung’s disease,
lymphoedema, selective T-cell defect, X-linked agammaglobulinemia, diabetic retinopathy, alopecia,

erectile dysfunction, and tuberous sclerosis.
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