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CLAIMS

i. A compouRd of formula (1)

or a salt thercof,
wherein:

Ads CRY or N;
B is aryl, cyclyl or a 5- or 6-membered {eteroaryl;
mis®, 1,2,3, 4o0r5;

I is aryl or a S-membesed heteroaryl;
nis0, 1,2, 3or4; \

when Eisaryh nis 0, 1,2, 3or4; and when E is :i\*“mnembemd heteroaryl, nis 0,

or 3; N\

i
i)

I.is NR, S, (3 or a direct bond;
one of X and 7 1s N and the other s CH;

a3 A

pis(, 1,2, 3 ord;

each RY, R? and R* is independently C-Cs alkyl, C5-Cy alkenyI\Ca-Ce alkynyl, aryl,
heteroaryl, cyelvl, heterocyclyl, arvialkyl, heteroarviatkyl, cyclyialkiyl,
heterocyelylaikyl, halo, haloalkyl, haloalkoxy, aminoalkyl, alkylaminoylkyl,
dialkylaminoalkyl, hydroxvalkyl, alkexyalkyl. silvloxy, silyloxyalkyl, sifyloxyalkynyl,
silylalkony, silylalkoxyalkyl, —CN, oxo, -NOs, ~C{OIOR, wC(Y')NRbRbA, ~\\
NRCC(Y IR, -NR°R”, ~OCOINR"R", -NR*C(OIORT, ~80:NR R, —NRCSQ{R{ -
NRECCYINRRY, ~OR®, -SRY, ~C(YIR® or -S(O)R', each of which is optionany‘v\\
substituted with 1-3 R% wherein two R, together with the atoms (o which they are\

\

ring; N

\

\

\

attached, may form an optionally substituted cyclvl, heterocycelyl, aryl or heteroaryl
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R* is hydrogen, €-Cy alkyl, Co-Cy alkenyl, C3-Ca alkynyl, aryl, heteroaryl, cyelyl,
heterocyclyl\arylalkyl, heteroarylalkyl, cyclyvlalkyl, heterocyelylalkyl, halo,
haloalkyl, halovikoxy, aminoalkyl, alkvlaninealkyl, dialkylamincalkyl, hydroxvalkyl,
alkoxyalkyl, silyloxy, silyloxyvalkyl, sitylatkoxy, silylatkoxyalkyl, ~CN, —-N(, -
CIOYOR®, ~COYINRRY, -NRCYIRT, -NRPR®, ~OC(OINR'RY, - NRC{O)ORY, -

SONR™RY, -NRSOURY, -NRECYINRPRY, ~OR?, -SRY | ~CY)R® or -S(O) R, each

W

of which is optionally Substitated with 1-3 R
R'is hydrogen; or whin m is not 0, R and one R may be taken together with the

atoms to which they are atdqched to form an optionally substituted heteroaryl or

10 heterocyclyl ring;
each R% s independently CACy alkyl, Co-Cy alkenyl, Co-Cy alkynyl, aryl,

heteroaryl, evelyl, heterocyelyl, arylalkyl, heteroarylatkyi, cyelylalkyl,
heterocyclylalkyl, halo. haloalkyl, haloalkoxy, aminoalkyl, alkvlamincalkyl,
dialkylaminoalkyl, hydroxyalkyl, alRpxyalkyl, sityloxy, silyloxyalkyl, silylalkoxy,
silylatkoxyalkyl, oxo, thioxe, -ON, -NO,, -C({OIOR®, <C(YINRR", -NRC(Y)R®, -
NRPR”, ~OCIOINRR”, -NRCIOYOR ~SO,NRRY, -NR SO.RT, -
NRCYINR'RY -ORY, -SRY | ~C(Y)R® o'\ S(O) R, each of which is optionaliy

—
“h

substituted with 1-3 R";
cach R is independently Ci-Cy alkyl, Ca-Cylatkenyl, Cr-Cy alkynyl, aryl,

20 heteroaryl, cyclyl, heteroeyelyl, arvlalkyl, heterogrylalkyl, cyelylalkyl,
heterocyclylalkyl, halo, haloalkyl, haloalkoxy, anipoalkyl, alkvianunoalkyl,
dialkylaminoaliyl, hydroxyalkyl, alkoxyalkyl, silyiogy, silvloxvalkyl, silylalkoxy,
silylalkoxyalkyl, oxo, thioxo, ~CN, ~NO,, ~COYOR* \-CYINRRY, -NREC(Y)IRY, -
NR"RY, ~OCOINRR®, -NRC(OYOR®, ~SONR"RY \ANRSOR?, -

25 NRUCOYINR'RY.-OR®, -8R, “C(YIR® or -$(0) R, each of which is optionally
substituted with 1-3 R

cach R is independently C-Cy alkyl, C3-Cp alkenyl, Co-Co\alkynyl, arvl,
heteroaryl, eyelyl, heterocycelyl, arvlalkyl. heterocarylaikyl, eyclylatkyl,
heterocyelylalkyl, halo, haloalkyl, haloalkoxy, anunocalkyl, alkvianuncalkyl,

30 diaikylauinoalkyl, hydroxyalkyl, alkoxyalkyl, sityloxy, silyloxyalbyl, sifylalkoxy,
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silylalkohyalkyl, 0x0, thioxo, ~CN, ~NO, ~C{OYWOR?, ~COYINRR”, -NRC(Y )RS, -
NR'RY, ~OCOINRR”, -NRCIOJORY, ~S0,NRRY, -NRSO.R?, -
NRIC(VINR'R, ~OR®, -8R, ~C(YIR® or -S(O)R";

YisOors; |

gislor2and

each R%, R*, R", R, RS, RY, RY, R®and R is independently hydrogen, Ci-Ca alkyl,
Ca-Cy alkenyt, Co-Cy alkynyl, acyl, ary], heteroaryl, cyelyl, heterocyelyl, arvlaikyl,
heteroarylalkyl, cyclylalkyl, beterocyclylalkyl, halo, haloalkyl, haloalkoxy,
aminoalkyl, alkylamincalkyl, dialkylaminoaikyl, hydroxyalkyl, alkoxyalkyl. silyloxy,

silvloxyalkyl, sitylalkoxy or silylalkoxyalkyl:

wherein when B is phenyl, twi R are not taken ogether to form a pyrazole ring,

and

. ol
when B is phenyl, R is not

a compound of formula ()

or a salt thereof,

wherein:

L is CR'R™, O, CO), NR*CO1 or NR';

AisN;

each XY, X% X7, X¥ and X is independently CH or N, provided that at least two of
X x4 X2, X and X7 are N

nis0.1,2,3or4;

pisO.1,20r3;

e
s

736



WO 2011/082337 PCT/US2010/062555

R is ()

heterocyclyl,

“s alkyl, Cy-Cy alkenyl, Ch-Cy alkynyl, aryl, heteroaryl, cyelyl,
arylalkyl, heteroarylalkyl. cyclylalkyl or heteracyclylalkyl, each of
whitch is optionally substituted with 1-5 RY: wherein R  or R is optionally taken

. SR S S ; : . "
together with ondof R™, R7, K% or R/, and the atoms to which they are attached, w

(923

ferm a cyelyl, hetengeyelyl, aryl or heteroaryl ring that is optionally substituted with
3R
cach R” and R” is indgpendently hydrogen,C,-Cy alkyl, Co-Cy alkenyl, Co-Cs
atkynyl, arvl, beteroaryl, qyelyl, heteroevelyl, arvlalkyl, heteroarylalkyl, eyelylalioyd,
heterocyclylaikyl, halo, haldalkyl, haloalkoxy, aminoalkyl, alkylaminoalkyl,
10 dialkylaminoalkyl, hydroxyalkyl, alkoxvalkyl, silyloxy, silvloxyalkyl, silylalkoxy,
silvlalkoxyalkyl, =CON, =NO», “(OIOR®, =COINRRY, -NRECIYIRT, -NRRY, -
OCIONRR”, ~NRC(OJORS, -80:NR"R", -NRSGO;R, -NRCY)NR'R" | ~OR’,
~SRY, (YR or »S{())qR"; each of\which is optionally substituted with 1-2 RM:

0 pA S 6 57 e e N <
each R, K7, R" and R' is independexuly hydrogen, C;-Cy atkyl, Co-Cy alkenyl, Co-

—
oh

Cy alkyoyl, aryl, heteroaryl, cyelyl, heterpeyelvl, arvlalkyl, heteroarylalkyl,
cyclylalkyl, heterocyelylalkyl, halo, haloaXyl, haloalkoxy, aminoalkyl,
alkylaminoaliyl. dialkylaminoalkyl, hydrox¥alkyl, alkoxyalkyl, silyloxy,
silyloxvalkyl, silylatkoxy, silylaltkoxyalkyl, <QN, ~-NOg, <C(OYOR?, <C{Y)NR"R", —
NRCYIRT, -NRRY, —OC(OINRR", -NRCEHOR®, ~SO,NR"R”, -NRSO,RY, -
20 NRICOYINRPRY, -ORY, -8R, ~C(Y)R® or -S(O)R":
cach R(“}, RCand R is mdependently C-Cy alkyI\C-Cy alkenvl, Cr-Cy alkynyl,
aryl, heteroaryl, eyelyl, heterocyelyl, arvlalkyl, heterodpvlalkyl, cyclylatkyl,
heterocyelylalkyl, halo, haloalkyl, haloalkoxy, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, hydroxyalkyl, alkoxyvalkyl, silyloxy. silyloxyalkyl, silyialkoxy,
25 silvialkoxyalkyl, oxo, thioxo, —-CN, -NOs, -COYOR?, —CY NR"RY, -NRC(YIRY, -
NRR™, ~OC(OINRRY, -NR°CIO)OR™, ~SO-NRR”, -NRSQ,RY, ~
NRICOYINRRY ~ORY, -SRY, ~CIYIR® or -S(O)R', each of which is optionafly

substifuted with 1-3 R
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wherein, tyo R, two R™ or two R’ is optionally taken together with the atoms to
which they are\&uached to form an optionally substituted cyvelyl, heterocyclyl, aryl or
heteroaryl ring; \

R s -ORY, \

5 YisOors; \
. \
gislor2and \
cach RS RY RY, RS RE, RY RY, RS RS and R is independently hydrogen, C;-Cy
alkyl, Co-Cy atkenyl, C-Cy iﬂ]kynyl, acyl, cyclyl, heterocyelyl, aryl, heteroary,
%
cyclylalkyl, heteracyclylaiky), arylalkyl or heteroarylalkyl and
Y
i . N
10 a compound of formula (T1F): 3
\
R \
t/
R X /l\
E\ \\l 1
o NNy
(R ! . T K]
R GONY
XL X
X (D)
or a salt thereof,
wherein:
As CHor Nj
13 1.8 O, a direct bond or NR™; \

one of X', ‘(q X, x* and 3 is N and the others ard CH;

misli, 2or3;

nis}, 2, 3ord;
R'is hydrogen, C-Cy alkyl, Co-Cy alkenyl, Co-Cy alkynyi, alkoxyalkyl,

°, eyelyl cyelylalkyl or

7

20 hydroxyalkyl, heteroaryl | heteroarylalkylarylalkyl, ~C(Y)k
heterovyelvl, each of which is optionally substituted with 1-3
with 1-3 R”;

')in, CQ—CS

2. ] ~ . - . -
R is aryl or beteroaryl, each ot which 1s optionally substizte
3 4. =TT v o
cach R or R is independently hydrogen, C,-Cg alkyl, Co-Cyx alt

alkynyl, arvl, heteroaryl, cyclvl, heterocyelyl, arylalkyl, heteroarylalkyl, eyclylatkyl,

25 heterocyelylalkyl, halo, haloalkyl, haloalkexy, aminoalkyl, alkylaminoalkyl
dialkylaminoalkyl, hydroxyalkyl, alkoxvalkyl, silyloxy, silyloxyalkyl, siiylalkoxy,
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silylalkoxyslkyl, ~CN, =NOy, ~CEOI0OR?, ~CY INRPRY, ~NREC{YIR®, ~-NRR,
:;')(:(())NR"')‘ NRCOWRY, ~SONRRY, ~NRSORT, -NRCYINR'R”, ~OR’,
—SRY, Y )3\\(1 -S(00,R', each of which is optionally sabstituted with 1-3 R™;

K%is hydmger\ﬁ\(‘. i-Cy alkyl, Co-Cy alkenyl, Co-Cyx alkynvl, eyely! or heterocyelyl,

wh

each R7, R and R"

each of which is opijonally substituted with 1-3 R'Y;
\c independently Ci-Cy alkyl, C5-Cy alkenyl, (5-Cy alkynyl,

aryl, heteroaryl, eyvelyl, Reterocyelvl, arylalkyl, heteroarvialkyl, evelylatkyl,

heterocyclylalkyl, halo, haloalkyl, baloalkoxy, aminoalkyl, atkvlanuneoalkyl,

kyl, alkoxyalkyl, silyloxy, silvioxyalkyl, silylalkoxy,
10 silylakoxyalkyl, oxo, thioxo, NCN, =NOs, ~C(OYOR?, ~C(Y)NR'R”, -NR'C(Y)R®,
NR'RY, —ocqomkbk"l ~NRC<\(\}>0}<C‘, “SOSNRPR”, “NRESOLR®, -

NRIC(YINR"R” ~ORY, -SRY, - Y

s P G . 1
substituted with 1-3 RY; wherein twi R', two R” or twe R'® are opticnally be taken

dialkylaminoalkyl, hydroxy:

IR® or -S(O)R', each of which is optionally

together with the atoms to which they are attached to form an optionally substituted

—
h

eyelyl, heterocyelyl, aryl or heteroarvl ring;
each R and R'” is independently C)-Cplalkyl, Co-Cs atkenyl, Co-Cy alkynyl, arvl,
heteroaryl, cyelyl, heterocyelyl, arylalkyl, hederoarylaikyl. cyelylalkyl,
heterocyclylalkyl, halo, haloalkyl, haloalkoxy, Rminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, hydroxyalkyl, alkoxvalkyl, sifyloxy, silvioxyalkyl, silylatkoxy,
20 silylalkoxyalkyl, oxo, thioxo, ~CN, =NO;, ~CIOYOR?, ~CYINRPRY  -NRC(YIR®, -
NR°R”, ~OCNR"RY, -NRCHO)OR®, ~SONR"RY, -NRSO,RY, ~

NRC(YINRPRY ~OR®, -8RY, ~C{Y)R® or —S(O)QR"' «cavh of which is optionally

substituted with 1-3 R':
R s independenty C-Cy alkyl, haloalkyl \halo, heterocy

25 CIYINRPR™:

clvl, cyelvloxo or —

Y 1s independently O or S;
qisor? snd
cach R, RO RY, RS RS, RE RY, R and R is independently hydrygen, C)-Cy alkyl,

y-Cy alkenyl, Ca-Cy alkynyl, acyl, haloalkyi alkoxyalkyl, alkylanunoalkyl,

739



h

10

18

20

]

WO 2011/082337 PCT/US2010/062555

dialkylaminoaikyl, cyclyl, heterocyelyl, aryl, heteroaryl, cyclylalkyl,

hezemcyclyla}ky.-,\ar'yialkyl or heteroaryiatkyl:

(9]
]

with proviso R? is no

2. 'The compound according\to claim 1 represented by general formula (1) or a salt
thereof,
wherein:

Ais CRYor N

B is arvi ,cvelyl or a 5- or 6-membered heteroaryl;

mis(, 1,2, 3, 4015

nis0, 1.2, 3oré;

I is aryl or a 5~-membered heteroaryl;

when E is aryl, nis 0.1, 2, 3 or 4: and wheg E is a 5-membered heteroaryl, nis 0, 1,
20r3;

1.is NR 8,0 or a direct bond;

one of X and Z is N and the other is CH; .

pis{, 1,2,30r4; \

cach R, R and R’ is independently Cy-Cs alkyvl, C;ig atkenyl, Co-Cy alkynvl, aryl,
heteroaryl, cyelyl, heterocvelyl, arvialkyl, heteroarylalkyl, eyclylalkyl,

J

heterocyelylalkyl, halo, haloalkyl, haloalkoxy, aminoalkyly alkylaminoalkyl,
oxyalkyl, silyloxyalkynyl,
YINRRY, -

PRY_NRSSO.RC, -

dialkyiaminoalkyl, hydroxyalkyl, alkoxyalkyl, silyloxy, sily
sitvlalkoxy, silylalkoxyalkyl, ~ON, oxo,~NO», —(OOR®, -C
NRCOYIRT, -NRR", ~OC(OINR"R”, -NR°C(OJOR®, ~=SO:N
NRPC(YINR'RY, ~OR”, -8R ~C(YIR® or -S{0O) R, each of whith is optionally

substituted with 1-3 R®; wherein two R, together with the atoms {o\which they are
attached, may form an opticnally substituted cyclyl, heterocyclyl, aryl or heteroary!

ring;
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R is h}kmgen, €Uy alkyl, Cp-Cy alkenyl, Cr-Cy alkynyl, aryl, heteroaryl, cyelyl,
heterocyci;&arylalkyi, heteroarylalkyl, cyclylalkyl, heterocyclyialkyl, halo,
haloalkyl, halosikoxy, aminoalkyl, alkyvlaminoalkyl, dialkylamincalkyl, hydroxyalkyi,
alkoxyalkyl, silyloxy, silyloxyaikyl, sitylatkoxy, silylatkoxyatkyl, -CN, -NG», -
C(OYOR?, ---(:(\yn\ﬁgbk‘“', SNRC(YIRY, -NRRY, ~OC(OINRRY, ~NRC(OH0RS, -
SOLNRRY, »»NR“S(X’ ¢ -NRC(YINRRY, -ORY, -SRY, ~C(Y)R® or -S(O),R’, each
of which is optionally f\s\{bstiluwc‘i with 1-3 R%;

R’ is hydrogen; or wbé\:n is not 0, R and one R may be taken wogether with the

atoms to which they are attagched 1o form an optionaily substituted hetercaryl or

beterocyelyl ring;

-

each R® is independently C;-K alkyl, Co-Cy alkenyl, C3-Cy alkynyl, aryl,

heteroaryl, eyvelyl, heterocyelyl, awylalkyl, heteroarylaikyl, cyelylalkyl,
heterocycelylalkyl, halo. haloalkyl, heloalkoxy, aminealkyl, alkylaminoalkyl,
dialkylamunoalkyl, hydroxyalkyl, alkoxyalkyl, sitvloxy, silyloxvalkyl, silyialkexy,
silylalkoxyalkyl, oxo, thioxo, ~CN, -NOu, ~C{O)OR®, —C(YINRR", -NR°C(YIR®, -
NR'R”, ~OCOINR"R", -NRC(OYOR®, \SOMNRRY, -NR'SO,RY,

NRIC(Y)NR"R ~ORY, -SR” | ~C(Y)R® or -${0),R’, each of which is optionally

substituted with 1-3 R’
cach R is independently C;-Cy alkyl, Co-Cy alkenyl, Co-Cy alkynyl, aryl,

heteroaryl, c._\,'clyl, heterocyelyl, arylalkyl, heteroanylalkyl, cyelylalkyl,
heterocyelvlalkyl, halo, haloalkyl, haloalkogy, anu &Qaikvl alkvianunocalkyl,

dialkyiamim.walkyi, hydroxyalkyl, atkoxyalkyl, siiyiox\y, silyloxyalkyl, silyialkoxy,
silylalkoxyalkyl, oxo, thioxo, ~CN, ~NOs, ~C{OYOR®, “C(YINRR” | ~NRC(Y)IRE,
NR'R", ~OQCOINR R, -NRCIOIORY, ~SO,NRRY, -NR®

RESORT, ~
NR“(’_?(Y)NR*’R" ~OR", —SR” —C(YV)R® or -SIO)R R’ cach of which is optionally
substituted with 1-3 R”:

each RY is in dependently Ci-Cy alkyl, Co-Cy alkenyl, Co-Cy alkynyl, aryl,
heteroaryl, cyclyl, heterocyelvl, arvialkyi, heteroarviaikyi, cyelvialkyl,
heterocyelvlalkyl, halo, haloalkyl, baloalkoxy, anunoalkyvl, alkvlaminoalkyl,

dialkylaminoalkyl, hydroxyalkyl, alkoxyalkyl, silyloxy, silvloxyalky} silylal
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PCT/US2010/062555



[

10

WO 2011/082337

silylalkoxyalk¥l, ox0, thioxo, ~CN, ~NOh, ~COYOR?, ~COYINR'R”, -NR°C(YJR®, -
NR'RY, ~OCONRR”, -NRCOIOR, ~SO,NRR”, -NR*SO:R”, -
NRUC(YINRRY 2QRY, -SRY, ~C(Y)R® or -S(O)R";

YisOors;

qis 1orZ;and

each RS, R", RY, RY, R, RY, RY, R® and R is independently hydrogen, C;-Cy alkyl,
Cy-Cy atkenvl, C-Cy alkynX], acyl, arvl, heteroaryl, cycelyl, heterocyclyl, arylaikyl,
hetercarylalkyl, eyelylalkyl, Beterocyclylalkyl, halo, haloalkyl, haloalkoxy,
aminoalkyl, alkylaminoalkyl, dielkylaminoaikyl, hydroxyalkyl, alkoxyalkyl. silyloxy,
silvloxyalkyl, silylalkoxy or silylalkoxvalkyl;

wherein when B is phenyl, two R\ are not taken together 1o form a pyrazole ting;

and

when B is phenyl, R*is noxt

3. The compound according o claim 2 representéd by general formula {I) or a salt

thereof,
wherein: \
AtsCHor IN; \
B is aryl, cyclyl or a 5- or 6-membered heteroaryl; \\
misO, 1,2, 3o0rd;

B is aryl or a S-meimbered heteroaryl; \

nis 0. 1or2;

when Fis aryl, 08 0, 1 or 2 and when E is a S-membered heterparyl, nisGor U
pis 0, Lor2;

1 H 2 3.0 a ~t ~ ~ o 1
each R’, R” and R is independently C,-Cy atkyl, C-Cy alkynyl, ds . heteroaryl,

cycliyl, heterocyelyl, arviaikyl, heterocyclylalkyl, hale, haloalkyl, ha]ez}l oxXYy,

aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, hydroxyalkyl, alkoxyalRyl, sityloxy,
silyfoxyaikyl, silyloxyalkynyl, ~CN, oxo, ~NO», ~C{OYOR?, v--~()"(Y)NR”R”,‘\~\~N R°RY,
\
\

742 \
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~SOCEOMNRRY -NRCIYIR, ~SO-NRPRY, ~ORY, -SRY, ~C(YIR® or -S(O)R, cach
1

of which is ¢

. : . 6 . U S i
stionally substituted with 1-3 R, wherein two R, together with the
atoms o which they are attached, may form an optionally substituted cyclyl,

heterocycelyl, aryd or beteroary! ring;

5 each R® is indepyndently C;-Cy alkyl, heterocyelyl, heterocyelylaliyl,
hydroxyalkyl, halo, Raloalkyl, haloalkoxy, alkoxyalkyl, oxo, ~ON, N, ~C(OHOR®,
~COYINRPRY, -NRECLYORE, -NRRY, —OR" 0r —C(Y IR, cach of which is optionally
suhstituted with 1-3 R '

ch R” is oxo; and k
10 each R% R® R® R°, ‘\P“ Rand R'is independently hydrogen, C;-Cs alkyl,
(4-Cy alkenyl, Co-Cy atkynyl, a\ix‘\y'i, aryl, beteroaryl, eyclyl, heterocyelyl, arvlalkyl
heteroarylalkyl, cyclylalkyl, hetergeyelylalkyd, haloalkyl, dialkyiaminoalkyl,
hydroxyalkyl or alkoxyalkyl,
13 4 The compound according o claim 3 represented by general formula (1) or a sali
thereof,
wherein:

B ortwo R' and B are taken together o ?"or\ri\& group 1s phenyl, dihydroindenyl,
difivdrobenzoxazioyl, dibydrobenzodioxinyl, chf‘ﬁncnyl, feahvdroquinoxalinyd,

20 twetrahydroisoquinolinyl, tetrahydroguinolinyl, dihvdroguinolinyl, guinolyl,
isoquinolinyl, teirahydroguinazolingl, indolinyl, dihedrobenzothiazolyl,
dihydrobenzimidazolyl, dihydrobenzoxazolyl, isoindolinyl, dibydroisobenzofaranyl,
benzofuryl, benzothienyl, benzodioxolyl, indolyl, indazolyl, benzoimidazolyl,
Lenzotriazolyl, benzisoxazolyl, benzoxazolyl, benzothiazolyl, benzoxadiazolyl,

25 dihydrocyclopentathiophenyl, tetrahydrobenzothiophenyl, thignyi, thiazoiyl,

mmidazelyl, pyrazolyl, isoxazolyl, thiadiazolyl, pyrrolyl or pyryyl;

E is phenyi, thienyl or pyrrolyl ;
when E is phenyl . nis ! or 2; and when Eis thienyl, nis G or |

cach R, ®K? and R® is inde ependently C1-Cs alkyl ,C2-Cg alkynyl, phenyl, thienyl,

30 pyrrolyl, oxadiazolyl, pyridyl, benzodioxolyl, furyl, pyrinddinyl, oxazalyl, isoxazolvl,
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pyrazolyl, Ca-a cycloalkyl, piperidyl, pyrrolidiny, morpholinyl, dioxolanyl,

phenylaikyl, thidmorpholinylalkyl, pyrrolidinylalkyl, morpholinylalkyl, piperidylaliyi,
piperazinvlalkyl, Balo, haloalkyl, haloalkoxy, aminoalkyl, alkylanunoalkyl,
dialkylaminoalkyl, Rydroxyalkyl, alkoxvalkyl, sityloxyalkyl, silyloxyalkynyl, —CN, -
NGy, 0x0, ~CIOYOR, NCOYINRPRY, -NRC(Y)R®, -NR"R”, ~-OC(O)NR'R",

SCHNRPRY, ORY, -SRA

943

~C(YRC or —S(()ﬁl,,in, each of which is optionally

substituted with 1-3 RY
cach RY ts independently C-Cq alkyl, tetrahydropyranyl, morpholinyl,

thiomorpholinyl, morpholinylaikyl, dialkylaminoalkyl, halo, haloalkyl. haloalkoxy,

10 hydroxyalkyl, 0xo, -CN, _NOs, \C(OIOR®, -NRYC(YIR®, ~C(Y)NR'R”, ~NR°R",

alkoxyalkyl, -OR® or ~C(YIR®; and

each RY, RY, RY, RS, RS, RY RY, RS and R' is independently hydrogen, C;-Cs alkyl,

(5-Cy alkenyl, Cx-Cg alkynyl, C3-Cs eygloalkyl, phenyl, pyridyl, dihydroindenyl,

morpholinyl, tewabydropyranyl, piperidyl, pyrrolidinyl, piperazinyl, thiomorphokhinyl,

15 pheoylalkyl, thienylalkyl, furylalkyi, pyridalkyl, tetrahydropyranylalkyl,
dihydroindenylalkyl, tetrahydrofurylalkyi, hydroxyalkyl, thiazolylaikyl,
pyrazolylalkyl, morpholinylalkyl, pyrrolidinylatkyl, dialkylaminoalkyl, piperidylaikyl,
benzodioxolylalkyl, dibydrobenzodioxinylalkyl, \gn;cc\thienyizzlky],
Cy-Cyeycloalkylatkyl, oxazolidinylalkyl, haloaiky‘i\ ot atkoxyalkyl.

20

3. The compound according to elaim 3 represented by gﬁneral formula (I} or a salt

thereot, \

wherein:

B ortwo R’ and B are taken together to form a group is phenyl, dihydroindenyl,

25 dihydrobenzoxazinyl, dihydrobenzodioxinyl, chromenyl, tetrabydroquinexalinyl,

tetrahydroisoquinolyl, tetrabydroquinelinyl, dihydroguinolyl, quipolyl, isequinolyl,

tetrahydroquinazolinyl, indolinyl, dihydrobenzothiazolyl, dihydrobenzimidazolyl,

dihydrobenzoxazolyl, isoindolinyl, dihydroisobenzofuranyl, benzofuryl. benzotienyl,
S

benzodioxolyl, indolyl, indazolyl, benzoimidazolyl, benzotriazelyl, beprisoxazolyl,

|Fe]
<

henzoxazolyl, henrothiazolyl, benzoxadiazolyl, dihydmcycEopuntmhioﬁg‘cuyi,
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5
i

tetrahydr§benzothienyl, thienyl, thiazolyl, imidazolyl, pyrazolvl, isoxazolyl,
thiadiazolyh pyrrolyl or pyridyl;
I7is phenyi\ thienyl or pyrrolvl ;

when I is phapyl, vis 0, Tor 2; and when E s thienyL nisGor 1;

cach R', R™ and\R’ is independently C1-Cs alkyl, C»-Cy alkynyl, phenyl, thienyl,

(41

pyrroivl. oxazolyl, oxadiazolyl, pyridyl, benzodioxolyl, furyl, pyrimidinyl, isoxazolyl,
pyrazelyl, Ci-Cy eyelogikyl, piperidyl, pyrrolidiny!, morpholinyl, dioxolanyl,
phenylaikyl, thiomorphdlinylatkyl, pyrrolidinylatkyl, morpholinylalkyl, piperidvialkyl,
piperazinylalkyl, halo. halaalkyl, haloalkoxy. aminecalkyl, alkylamincalkyl,

10 dialkylaminoalkyl, hydroxyalkyl, alkoxvalkyl, silyloxvalkyl, silyloxyalkynyl, ~CN, -

NO:, ox0, ~CIOYORY, ~COYINRPR”, ~NR°R”, -NRC(YIR, “OC(OINR R, -

SOLNRPRY, ~ORY, SR, (YR’ or ~~S(())qR{, each of which is optionally

substituted with 1-3 RJ’:’;

each R® is independently C;-Cg alk ¥, tetrahydropyranyl, morpholinyl,

St
LA

thioniorpholinyl, morpholinylalkyl, dialkylaminoalkyl, halo, haloalkyl, haloalkoxy,
hvdroxyaikyl, 0x0, ~CN, ~NOs, ~COIORY, ~-NRC(YIR®, ~CYNRRY, -NRR",
alkoxyalkyl, ~OR? or ~C(Y)R®, each of which is optionally substituted with 1-3 R’;

R’ is oxo; and

' a ph b e oo ¢ 3’ 2 3 i
cach RY RY RY, RS R R RY Reand R s

Yﬁc;)cndcmiy bydrogen, C-Cg alkvl,
\

20 -Gy alkenyl, Co-Cy alkynyl, Cs-Cs cyeloalkyl, phenyl, pyridyl, dihydroindenyl,

morpholinyl, tetrabydropyrauyl, piperidyl, pyrrolidioyl, piperazinyl, thiomorpholinyl,

phenylaliyl, thienylaikyl, furvlaikyl, pyndylalkyl, tetahydropyranylaikyl,

dihydroindenylalkyl, tetrahydrofurylalkyl, hydroxyalkyl, thiazolylaikyl,

pyrazolvialkyl, morpholinylalkyl, pyrrolidinylalkyl, dialkylaminoalkyl, piperidylalkyl,

R
[, ]

benzodioxohilaikyl, dihydrobenzodioxinylalkyl, benzothienylalkyl,

(- cycloalkylalkyl, oxazolidinylalkyl, haloalkyl or aikoxyalkyl
6. The compound according to claim 5 represented by eeneral foripula (1) or a salt
£ i !

thereot, \

30 wherein: \
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R'is (3-Cga
phenylalkyl, halo\naloalkyl, haloalkoxy, alkoxyalkyl, ~CN, oxo, ~NO;, ~C(OIOR, -
COYINRPRY, SNRG(YIRY =SONRRY, —ORY, ~SRY, ~C(YIR® or -S(O) R, each of

<vl, phenyl, thienyl, pyrrolyl, oxazolyi, (s-Cyeycloalkyl, dioxolanyl,

which is optionally sulstituted with 1-3 RY;

R*is Ci-Cr alkyl, Ca-8y alkynyl, phenyl, thienyl, pyridyl, benzodioxolyl, furyl,

pyrimidinyl, isoxazolyl, pygazolyl. C5-Cs cycloalkyl. pyrrolidinyl, merpholinyl ,

piperazinylalkyl, halo, haloalky, haloalkoxy, aminoalkyl, alkylaminoalkyl,

thiomorpholinylalkyl, pyrrol \lé\éyiaik vi, morpholinylalkyl, piperiridylalkyl,
dialkyiaminoalkyl, hydrox yalkyl\,%iikoxyalkyi, silyloxyalkyl, silyloxyalkynyi, ~CN, -
NOs, ~C{OJOR?, —C(Y INRPRY ~NR'R™ —OC(OINRRY , ~OR? or ~C(Y)R", each of
which is optionally substituted with 13 R®;

R? is C;-Cy alkyl, halo, haloalkyl ~NR"R” or ~ORY, each of which is optionally

substituted with 1-3 R®,

7. The compound according o claim 4 or 6 rejresented by general formula (£} or a
salt thercof,
wherein: \

R'is C-Cy alkyl, phenyl, thienyl, pyrrolyl, oxau\)lyi, C-Cyeyeloalkyl, dioxolanyl,
phenylaikyl, halo, haloalkyl, haloalkoxy, a]koxy;ﬂ}:yi,\ii‘,i\l, 0%0, -NO», “C(OM0K?, -
COONRYR”, -NRC(Y)IR, ~8O:NRRY, ~ORY, »-SR*‘}\{,’(Y::R“ or -S(O) R

R™ is C-Cy alkyl, Co-Cy alkynyl, phenyl, thienyl, pyridyl, benzodioxolyl, furyl,
pyrimidinyd, isoxazolvl, pyrazolyl, Cs-Cy cycloalkyl, piperidi\ny}. pyrrolidinyl,
morpholinyl, thiomorpholinylalkyl, pyrrolidinylalkyl, morphé‘ﬁlyialky},
piperiridinylalkyl, piperazinylaikyl, halo. haloalkyl, haloalkoxy j\aminoalkyl,
alkylaminoalkyl, dialkvlaminoalkyl, hydroxyalkyl, alkoxyalkyl, stlyloxyalkyl,
silyloxyalkynyl, —CN, —=NO3, ~C(O)YOR®, —COYONRR® -NR'KR”, —Q{:{;O)NR?R“, _
ORY, ~CONR® or -S(O)R'; \

R*is Ci-Ca alkyl, halo, haloalkyl ~NR"R" or ~ORY, \
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8. The cympound according to claim 7 represented by gencral formula (1) or a salt
thereof,

wherein:

B or two R\im’i £ are taken together to form a group is phenyl, dihydroindenyl,

5 dihvdrobenzoxazinyl, dihvdrobenzodioxinyl, chromenyl, wetrahydreisogquinolyl,
tetrahydroguinolinyl, dihydroguinolyl, quinelyl, tetrahydroguinazolinyl, indelinyl,
dibiydrobenzothiazoly, dibydrobenzimidazolyl, dihydrobenzoxazolyl, isoindolinyl,

henzofuryl, benzothienyl, benzodioxolyl, indolyvl, indazolyl, benzoimidazolyl,
R X ” v o

el

benrotriazolyl, benzisoxagolyl, benzoxazolyl, benzothiazolyl, benzoxadiazolyl,
1) tetrshydrobenzothienyl, thisayl, thiazolyl, imidazolyl, pyrazolyl, thiadiazolyl or

pyridyl;

mis 1,2, 3ord;
R is {7)-Cg alkyl, hale, haloalkylNhaloalkoxy, alkoxyalkyl, ~CN, oxo, ~NO5, ~

COYOR®, —~CYINR R, -NR°C{Y R, ~SO:NR"R, ~OR, or -S(O)R"

\

—t
h

R? is C1-Cy alkyl, Ci-Cy eycloalkyl, \hiomorpholinylalkyl, pyrrolidinylaikyl,
morpholinylalkyl, haloalkyl. haloalkoxy)aminoalkyl, atkylaminoalkyl,
dialkylaminoalkyl, bydroxyalkyl, alkoxvalkyl, silylouyalkyl, ~CN, ~NO;, ~C{OOR?,
~CY)NR'RY ~NR"RY, —-ORY, —~C(Y)R® U:S?i( O)RY

a b Yoo pel 4 3’ @ ; TN i < . ;
cach RY R R, RE R, R RY, R and R iddndependently bydrogen, C-Cy alkyl,

20 (-Cyalkenyl, Co-Cy alkynyl, Us-Cy eyeloalkyl, phenyl, dihydroindenyl, morpholinyl,
tetrabydropyranyl, piperidyl, pyrrohdingd, tuomorpholingl, phenylalkyl, thienylalkyl,
pyridylatkyl, teirahydropyranylalkyl, dihydrotndenyigtkyl, tevrabydrofurylalkyl,
hydroxyalkyl, morpholinylalkyl, pyirolidinylalkyl, dialkylaminoalkyl, piperidylalkyl,
benzodioxolilalkyl, dihydrobenzodioxinylatkyl, {5-Cy cygloalkyialkyl, haloalkyi or

35 alkoxyalkyl.

4. 'I'he compound according to claint 1 represented by general }&,m‘mm (i) or & salt

thereof,

wherein:
30 [ is CR'RY, O, CO), NRCO) or NR”; \
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\

As N \

1 . ; P -~ . . .
each X', X7, X'x{)&f and X is independently CH or N, provided that at least two of
PN ” " \ o
XK X, X and K{ are N;

5,

nis(, 1,2, 3ord;

\

pis 1, Zor3; x\‘

W

~ 1 - ~ o~ ~ -3 ~x At

R' is Ci-Cp alkyl, Co-Caalkenyl, Co-Cs alkynyl, aryl, heteroaryl, eyclyl,
heterocyelyl, aryvlalkyl, Efxeict\giaryialky}, cyclvlalkyl or heterocyelylalkyl, each of

. . . . C PR s . 9. . 4
which is optionally substituted with 1-3 R”; wherein R* or R is optiovally taken

. 4 Syl 7 . X .
together with one of R 1, R, R” &r R, and the atoms to which they are attached 1o
10 form a eyclyl, heterocyclyl, aryl (ﬁgﬁhewr{,\ary} ring that is optionally substtuted with

4 10 \
3R

each R” and R is independently hydrogen, C,-Cy alkyl, Co-Cy alkenyl, Co-Cy

alkynyl, aryl, heteroaryl, cyelyl, heterceyelyl, arylalkyl, heteroarylalkyl, cyelylalkyl,

heterocyelylalkyl, halo, haloalkyl, haloalkggy, aminoalkyl, alkylanunoalkyl,

—
“h

dialkylaminoalkyl, hydroxyalkyl, aikoxyaliﬁ};}, sityloxy, silyloxyalkyl, silylalkoxy,
silylalkoxyalkyl, ~CN, ~NOy, ~C(OYOR?, ~COYINR'RY | -NRC(YIR®, -NR'RY, -
OC(OMRPRY, -NRC(OIOR?, ~SO;NRR", «E\{RCS();R‘, SNREC(YINRPRY, -OR?,
—SRY, SCYIRS or -S(0N,R', each of which is 1’5[}1}“@51&13)/ substituted with 1-3 R™;
each R*, R, R® and R’ is independently hyd.rogc;‘s\; C,-Cy alkyl, Co-Cy alkenyl, Co-
20 Cgalkynyl, aryl, heteroaryl, eyelyvl, heterocyclyl, ai‘yl‘:%{ky}, heteroarylalkyl,
cyelylalkyl, heterocyelylalkyl, halo, haloalkyl, haloalkéx‘y. anunoalkyl,
alkyiamincalkyl, dialkylannnoalkyl, hydroxvalkyl, aik(»;‘%x{dkyi. silvloxy,
silyloxvalkyl, sitylalkoxy, silylalkoxyalkyl, ~CN, ~NO», --{\{))OR“, ~COYINRRY -
NRYC(YIRY, -NR'R”, ~OC(OWNRR”, -NR'C(OYOR®, ~SORNRR", ~NRSOR",
25 NRCY)NR'R" -OR”, -SR”. ~C(Y)R" or -SIO)R": \
each R?, R%and RM is independently Ci-Cy alkyl, Go-Cy a’lke‘ﬁy], (4-Cyg alkynyl,
aryl, heteroaryl, eyelyl, heterocyelyl, arylalkyl, heteroarylalkyl, cyslylalkyl,
heteroeyelvlaikyvi, halo, haloalkyl, haloalkoxy. aminoalkyl, aﬂiylmnfigﬁa}kyl,
dialkylaminoalkyl, hydroxyalkyl, alkoxyalkyl, silyloxy, silyh’;xyaiky‘i}‘*&iiy!a}k_m v,
silytalkoxyalkyl, 0x0, thioxo, ~CN, =NO,, <C(O)OR®, <C(YINRR, —&%&C(Y IR,
\
\
\

AY

|

T2
<
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NR'RA ~OCOINR"R”, -NRCOYOR®, -SO,NR'RY, -NR'SOR, -
NRCIYIRR'RY -ORY, -SRY, ~C(YIR® or -5(O01R", each of which is optionally
substituted With 1-3 R*%:wherein two R, two B, two R or two R s optionally
taken togetheryvith the atoms to which they are attached to form an optionally
5 substituted cyelyh heterocyclyl, aryl or heteroaryl ring;
R is -ORY,

YisQOorS;

gis 1or2; and
each R*, R”, R”, R% RERY RY,RY, R and R is independently hydrogen,
1) C-Cyalkyl, Co-Cr alkenyl, OxCs atkynyl, acyl, cyclyl, heterocyclyl, aryl, heteroaryl,
cyelylatkyl, beterocyclylalkyl, axylalkyt or heteroarylalkyl.
10. The compound according to claimy 9 represented by general formula (11 or a salt
thereot,
15 I is NR';
1is 0, Tor2;
pis O
R' is C1-Cy alkyl, arvl or heteroaryl;
cach R* and R¥ is independently hydrogen, Cy-Cy\alkyl, aryl, halo.
20 heterocyelylalkyl, -NRC{Y)RS, -NR"R" or ~OR", cach of which is optionally
substituted with 1-3R'
R’ is hydrogen; and
cach R”, R and R'' is inde rendently {5 -Cg alkyl, heteroeyglyl, halo, haloalkyl,

haloatkoxy, ~CN, ~C{OR®, ~CYINRRY, ~OR® or ~C{Y)IRS;

25 Y s (3
t D' g3c gy ypd pyd’ ¢ gy . P
each RY R, R, RS RTORY R RS R® and R is independently hyrogen,
C-Cy alkyl, cyelyd, heterocyelyl, aryi or heteroaryl,
11 [The compound according to claim 10 represented by general {ormuola (1)
30 thereof,
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wherein

R'is (1-Cy alkyl, phenyl or benzodioxolyl;

each R” and R” i¥ independently hydrogen, C,-Cg alkyl, phenyl, halo,
morholinylalkyl, ~N\\“§(Y)RC, _NRPR" or —ORY;

R? is independently C)-Cs alkyl, morpholinyl, tetrahydropyranyl, halo, haloalkyl,

— &

(41

\ . N . nY 3 - - n
haloalkoxy, ~CN, ~C{OIOR?, ~C(YINR"R®, ~OR’ or ~({Y)R": and

53 b bt ono poely pd e pel S PRSI Tor Tavrel
cach RY, R7, R”, RY, RUV R RY, RY, RT and R is independently hydrogen,

3

C;-Cy alkyl, C5-Cacyeloalkyl, teushvdropyranyl, phenyl or pyridyl
v .) v . 7 P 12

1) 12, The compound according t& claim 10 represented by general formula (I} or a salt
thereof,

wherein;

R is Ci-Cy alkyl, phenyl or benzadioxolyl:
cach R? and R is independently hydrogen, C;-Cs alkyl, phenyl, halo,

morholinylalkyl, ~NRC(YIRS, -NR"R\or ~OKRE | each of which is optionally

L,

substituted with 1-3 R
each R”, R™ and R is independently ') alkyl, morpholinyl, tetrahydropyranyl,

halo, haloalkyl, haloalkoxy, -CN, ~(.?(,(})(7>R\\ ~C(Y)NR*‘“RH‘—OR5 or =CYIR; and
cach RY, RY RY RS R, R RY, RS RS and\R is independently hydrogen,

20 -Cyalkyl, C5-Cyeycloalkyl, tetrahydropyranyy, phenyl or pyridyl.
\
\
13. The compoundaccording to claim 12 rcpresem(\\ci by general formuia (1) or 4 salt
thereotf, wherein: \
2. < < B 3 . Cp Sl b b’ d
R* 15 (0;-Cy alkyl, phenyl, halo, morholinylalkyl. -NRC(Y)R", ~NR"RY or -OR",

- N . . . . . « A 1
25 each of which is opuonally substituted with 1-3 RN

R* is hydrogen;
R is halo, haloatkoxy, ~CN, ~C{OIOR® or ~C(YINRRY © and

R is C-Cy alkyl, morpholinyl, tetrahydropyranyl, halo,\-CN, ~ORYor ~CLY)IR;
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14. The compound according to claim 11 or 13 represented by general formula (1D or
a salt thergof, wherein:

R? is O;-Cs Wkyl, phenyl, halo, morholinylalkyl, -NRC(YIR®, -NR°R" or —~OR%;

;and

coxy, ~CN, ~C{OYOR® or ~C(YINRPRY

R s hydroges

UL § I
R’ is halo, i“u,h)}i

15, The compound acedpding to claim 1 represented by general formula (1) or a salt
thereof,
wherein:
AisCHor N
L is O, a direct bond or NH;
one of Xl, X7, X, X} and X7 is W and the others are CIH;
misl,2or3;
nis 1.2, 3or4;
R'is bydrogen, C-Cy alkyl, Co-Cy alkenyl, Co-Cy alkynyl, alkoxyalkyl,

hydroxyaikyl, heteroaryl, hetercarylalkyl, dgylatkyl, ~COYIRY, eyeivl, evelylaikyl or

heterocyelyl, each of which is optionally subNituted with 1-3 R
R” is aryl or heteroaryl, each of which is optignally sebstituted with 1-5 R
cach R or R is independently hydrogen, C;-Chalkyl, Co-Cy alkenyl, Cr-Cy

alkynyl, aryl, heteroaryl, eyvelvl, heterocyelyl, aryla} vl, heteroarylalkyl, cyelylalkyl,

heterocyelylalkyl, halo, haloalkyl, haloalkoxy, aminoalkyvl, alkvianuncalkyl,
dialkylannnoalkyl, hydroxyalkyl, alkoxyalkyl, silyloxy, kilyloxvalkyl, sitylalkoxy,
silylalkoxyatkyl, ~CN, =NOs, ~C(OHOR?, ~C{YINR'R”, QR C{YIRY, ~NR"R",

OCOINRRY, -NRCIOYOR, ~SONRRY, -NRSORT, \NRC(YINRRY, ~-OR’,

—S‘Rd’, ~C(YIR or ~S(’(_)')QR{$ cach of which is optionally substitated with 1-3 Rr
each R7, R” and R is independently C-Cy alkyl, Ca-Cy alken), Co-Cy alkynyl,

aryl, heteroaryl, eyelyl, heterocyelyl, arvialkyl, heteroarylalkyl, ey&ivialkyl,

heterocyclylaikyl, halo. haloalkyl, haloalkoxy, aminoalkyl, alkyvlamihoalkyl,
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NRPRY, ~OCOWR"R”, -NRTC(OIORT, ~SO,NR'R”, ~NR'SO:R, -

NRCCOYINRRY AR, SR, ~CY)RE or -S(O)R', each of which is eptionally

substituted with 1-3R % wherein two R7 or two R? are optionally be taken together

with the atoms to whidh they are attached to form an optionally substituted cyelyl,
5 heterocyelyl, aryl or hetyroaryl ring;

R'? is independently CN\Cy alkyl, Ca-Cy alkenyl, Co-Cq alkynyl, aryl, heteroaryl,
cyelyl, heterocyelyl, arylalkYl, heteroarylatkyl, eyclylalkyl, heterocycelylalkyl, halo,
haloalkyl, haloaikoxy, aninodlkyl, alkylaminoalkyl, dialkylaminoalkyl, hydroxyalkyl,
alkoxyalkyl, silyloxy, silvloxyakkyl, silylalkoxy, silylatkoxyalkyl, oxo, thiexo, ~CN, -

10 NO», ~COIOR", ~CYINR'RY, NRC(YIRT, -NRR", “OCONR'R" , -
NR'C(OYOR®, —SOaNRPRY, -NRSO,R", -NRC(YINR'R" ~ORY, -SRY, —C(Y IR

2

or ~S(O,‘)QR", cach of which is optionally substituted with 1-3 R
R" is independently C;-Cy alkyl, haloylkyl, haio, heterocyelyl, cyclyl, oxo or -
CONNRR”
15 YisQorS;

gis1or2and

each R? R® RY, R, RE, RY, RY, R® and R' is\independently hydrogen, Ci-Cy alkyl,
Co-Cly alkenyl, Co-Cy alkynyl, acyl, cyclyl, heterceyelyl, aryl, haloalkyl, alkoxyalkyl,
alkylaminoalkyl, dialkylaminoalkyl, heteroaryl, cydlylalkyl, heterocyclylalkyl,

20 arvlalkyl or heteroarylalkyl..

16, The compound according to claim 15 represented by general fornnda (1H) or a
salt thereof,
wherein:
25 s i
nis §;
R'is hydrogen, Ci-Cy alkyl, Co-Cy alkenyl, C5-Cy alkynyl, hetqgoaryl, heterocyelyl,
arylalkyl, evelylalkyl, heteroarylalkyl, alkoxyalkyl, hydroxyaikyl of ~C{OjR", each of

which 1s opuonally substituted with 1-3 R”;
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2. . 1 ~ . . . . . .
R is axyl, heteroaryl or benzofuryl, cach of which is optionally substituted with 1-5
3 .. . < o . R N
each R or RY is independently hydrogen, C;-Cs alkyl, halo, haloatkyl or -OR™;
ROish hydroge

and R” iy

or {;-Cy alkyl;

independently C,-Cy alkyl, aryl, heteroaryl, halo, haloalkyl,
haloalkoxy, hydroxyalkyl, alkoxyalkyl, oxo, ~CN, ~NOs, ~C{OYOR?, ~C(OINRR®
NR°RY, OR", <CIORY

12

R

5 each R
ey i - . . . . e
or -5{0}R’, each of which is optionally substituted with 1-3

R"Y is inde pendently €€

i3

\q:\ oxo, halo, haloalkyl, ~CN, ~({O)NR'R" or
ally substitated with -3 R

1) COR® cach of which is optio
R7 g indep endently C-Cy alkyl halo or heterocyclyl; and
i D < o’ d 3’ 2 e . ¥ - e P
cach R, RO RY, RS R RO RY R and R is independently hvdrogen, Cy-Cyg alkyl,

cyelyl, heterocyelyl, arylatkyl, alkoxyalkyl, heterocyclylalkyl, heteroaryialkyl,

alkylanminoalkyl, dialkylaminoalkyl or phenvl.

—
h

17. The compound according to claim 16 rephgsented by general formula (1) or a salt
thereof,
wherein:
" is hydrogen, C-Cy alkyl, Co-Cy alkenyl, Co-Coalkynyl, alkoxyalkyl,

20 hydroxyalkyl, imidazolyl, pyridylalkyl, phenylalkyl, oxazolylalkyl, thienylalkyl,
thiazolidinyl isoindolyl, ~CUMR®, dihydroindenyl, Ci-Ceyeloalkyl, Co-Cy
cycioalkylalkyl, piperidyl, morpholingd, pyrrohdinyl, azeudiny! oy piperazinyl. each
of which is optionally substituted with 1-3 R

R is is phenyl. naphthyl, benzofuryl, indazolyl, benrothienyl, peridyl, pyrimidinyl,

i
[V ]

dihydrobenzodioxinyl, benrodioxolyl, benzoimidazolyl, isoxazolW, pyrazolyl,
indolinyl or benzotsoxazolyl, cach of which is optionally substitated\with 1-5
2 4. S ~yy il
each R™ or R7 is independently hydrogen, C-Cy alkyl, halo, haloalk or ~OR™;

RS is hydrogen or Ci-Ca alkyl;
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cach\R’ and R” is independently C;-Cy alkyl, phenyl, halo, haloaikyl, haloalkoxy,
hydronyalkyl, alkoxyalkyl, oxo, ~CN, ~NCh, ~CHOORY, ~C(OINR'RY ~NR"R” -
OR”, ~(I{\Q)R" or -S(O)R: and

. a\pbd b e pd pd pd gl 1 e
each RYWR®, R, RS R, RY RY, R and R {s independently bydrogen, C;-Cyg alkyl,

5 (3-Cyeyeloakyl, pyrrolidinyd, piperidinyi, morpholinyl, piperazinyl,
tetrahydropyranyl, phenylaikyl, alkoxyalkyl, morholinylaikyl, oxazolidinylaiky,
imidazolyiatkyl, h‘\ﬁah ydropyranylalkvl, pyridylalkyl, pyrazolylaikyl, tetrazolylalkyl,
thiazolylalkyl, pyrr{_;@lalkyi, benzoxazolylalkyl, indazolylalkyl,
dihydrobenzoxazinylalkyl, tetrahydrofurylalkyl, tetrahydrofuryl, alkylaminoalkyl,

10 dialkylaminoalky! or phepyl,

18, The compound accordik; to claim 16 represented by general formula (I or a

salt thereof,

wherein;

R' is bydrogen, C,-Cy alkyl, Co-

5

,i\s\; alkenyl, Co-Cy alkynyl, alkoxyalkyl,
hydroxyalkyl, imidazolyl, 1"uryialky1,x‘pvﬁdy}aikyi. phenylalkyl, oxazolylalkyl,
thienylalkyl, thiazohidinyl. isoindolyl, -X’((})R“, dihydroindenyl, C5-Cy cycloalkyl,
Ca-Cyeycloalkylalkyl, piperidyl, morpholinyl, pyrrolidingl, azetidinyl or piperazinyl,
cach of which is optionally substituted with “‘i;B R’

20 R is phenyl, naphthyl, benzofuryl, indazol;i‘i% benzothienyl, pyridyl, pyrimidinyd,
dihvdrobenzodioxinyl, benzodioxolyl, ben;(.(,\il.n; Eigz(}l v1, isoxazolyl, pyrazolyl,
indolinyl or benzisoxazolyl, each of which is optig}fﬂy substituted with 1-5 Rq;

cach R’ or R is independently hydrogen, C,-Cy alkyl, halo, haloatkyl or ~ORY;
R" is hydrogen or ;- alkyl;

25 cach R” and R” is independently C-Cs alkyl, phcn_yl,}xglo, haloatkyl. haloalkoxy,
hydroxyalkyl, alkoxyalkyl, oxo, =CN, =NG», ~COYOR®, —\‘("1:(0),1\?1{”1{?", —NRR" -
ORY, ~COIR® or -SO)GR', cisch of which is optionally substituted with 1-3 R';

R s independently C4-Cy alkyi, oxo, halo, haloalkyl, - :N}%\S:(())NR?’RFOI‘
C{O)RE, each of which is optionally substituted with 1-3 RY %\%

Ay pld 5
30 R is independently Cy-Cy alky], halo or pyrrolidinyl; and
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JRYURYRE, R RY, RO and RYs independently hydrogen, Cq-Cy alkyl,
Ca-Cyeyeloalkyl, pyrrolidinyd, piperidyl, morpholinyl. piperazinyl, tetrahydropyranyl,
phenylalkyl, alldoxyvallyl, worphelinylaikyl, oxarolidinylalkyl, tnndazolylalkyl,
tetrahvdropyranylalkyl, pyridylalkyl, pyrazolviaikyl, tetrazolylatkvi, thiazolylalkyl,
5 pyrroiylatkyl, benzogazolylaliyl, indazolylaikyl, dihydrobenzoxazinyialkyl,

tetrahydrofurylalkyl, tetrahydrofuryl, alkylaminoalkyl. dialkylaminoalkyl or phenyl.

19, The compeund according to claim 18 represented by general formula (I or a sali
thereof,
10 wherein:

Ais N;

R* is hydrogen, Ci-Cx alkyl, haly, haloalkyl, or ~ORY;
R*is hydrogen, C-Cs alkyl, halo or ~OR";
R’ is C-Cgalkyl, phenyl, halo, halowlkyl, oxo, —C(OYOR?, ~C(OINR'R™ or ~OR"

ith 1-3 R

—
o

each of which is optionally sabstituted v
R” is (y-Cy alkyl, phenyl, halo, haloalkyi\ialoalkoxy, hydroxyalkyl, alkoxyalkyi, -
CN, ~NOz, ~COINRR®, -({OYOR® | ~NRR", ~OR", ~C(OHR® or -$(() R, each of
which is optionally substituted with 1-3 R'%; a

each R R RY, RS RT, R RY, R and R is fodependently bydrogen, Cy-Cy alkyl,
20 Cy-Cyeycloalkyl, pyrrolidinyl, piperidyl, morpholipyl, piperazinyl, tetrahydropyranyl,
shenylalkyl, alkoxyalkyl, morpholinylalkyl, oxazohidinylalkyl, imidazolyialkyl,
tetrabydropyranylalkyl, pyridvlalkyl, pyrazolylalkyl, tetrazolylatkyl, thiazolylalkyl,
pyrrolylatkyl, benzoxazolylalkyl, indazolylalkyl, tetrahydroturylalkyl,
dihydrobenzoxazinylaikyl, retrahydrofuryl, alkvlaminoalkyl, dialkyiaminoalkyl or
25 phenyl.

20. The compound according o claim 17 or 19 represented by general formula (3 or

a salt thereod,
wherein: \

A S N

a2
)

~J

h

h
L
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% alkvl, phenyl, halo, haloalkyl, haloalkoxy, hydroxyalkyl, alkoxyalkyl, -

NOINRRY ~COIORY, -NRPR”, ~OR", ~C(O)R” o1 -S(Q)R'; and

each RY, R*, RY, RY, RY, RY RY, R® and R' is independently hydrogesn, C;-Cy atkyl,
C1-Cy cycloalkyl, pyrrolidinyl, piperidyl, morpholinyl, piperazinyl, tetrahydropyranyl,
phenylatkyl, alkoxyatkyl, morpholinylalkyl, oxazolidinylalkyl, imidazolylalkyl,
tetrahydropyranylalkyi\pyridylalkyl, pyrazolyvlaikyl, tetrazolylalkyl, thiazolylalkyl,
10 pyrroiylalkyl, benzoxarelylalkyl, indazolylaikyl, tetrahydrofurylaikyl, tetrabydrofaryl,

dihvdrobenzosazinylalkyl, ylkviamivoalkyl, dialkylaminocatkyl or phenyl,

21. The compound accerding to\claim 20 represented by general formula (1) or a salt

thereot,

—it
fh

wherein:

R is hydrogen, C;-Cy alkyl, C5-Cy Alkenyl, Co-Cy alkynyl, alkoxyalkyl,
hydroxyalkyl, imidazolyl, furylalkyl. pyXdylalkyl. phenylalkyl, oxazolylalkyl,
thienylalkyl, isoindolyl, ~C(OIR", dihydrolpdenyl, Ca-Cy cycloalkyl,

(4-Cg cycloatkylalkyl, piperidyl, morpholin®, pyrrolidinyl, azetidinyl or piperazinyl,
20 cach of which is optionally substituted with 1-§ R';

R is phenyl, which is optionally substituted with 1-5 R% and

each R R™ R RS RS, RERY, R and R s in pendenty hydrogen, C,-Cy alkyl,
pyrrolidinyl, morpholinyl, tetrahydropyranyl, alkoxyvalkyl, morpholinylalkyl,
tetrahydropyranylalkyl, pyridylalkyl. thiazolylatkyl, piyrolylaikyl, tetrahydrofuryl,

25 alkylannnoaikyl or phenyl

22, A pharmaceutical composition comprising the compound according to any one of
claims 1 to 21 or a salt thereof as an active ingredient and ¥ pharmaceutically

acceptable carrier,

)
<
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23. The phagmaceutical composition according to claim 22 for preventing or treating

central nexvous system diseases.

24. The pharmacqutical composition according (o claim 23 for treating or preventing
central nervoussystenm disorders selected from the groep consisting of
5 schizophrernia; refRactory, intractable or chronic schizophrenia; emotional
disturbance; psychotic disorder; mood disorder; bipolar | type disorder; bipolar I
type disorder; depression; endogenous depression: major depression; melancholy
and refractory depressioy; dysthymic disorder; cyelothymie disorder; panic attack;
panic disorder; agoraphoblg; social phobia; obsessive-compulsive disorder; post-

10 fraumatic stress disorder; geReralized anxiety disorder; acute stress disorder;
hysteria; somatization disordeN conversion disorder; pain disorder;
hypochondriasis; factitious disorder; dissociative disorder; sexual dysfunction;
sexual desire disorder; sexual aroual disorder; erectile dysfunction; anorexia
nervosa; bulimia nervosa; sleep disoider; adjustment disorder; alcohol abuse;

15 aleohol intoxication; drug addiction; stinulant intoxication; narcotisim; anhedonia;
iatrogenic aphedonia; aphedonia of a psygiie or mental cause; anhedonia
associated with depression; anhedonia assogiated with schizophrenia; deliriuim;
cognitive impairment: cognitive impairinent associated with Alzheimer's disease,
Parkinson's disease and other vevrodegenerativg diseases; cognitive mpairment

20 caused by Alzheiroer's disease; Parkinson’s discale and associated
neurodegenerative diseases; cognitive impairment &f schizophrenia; cognitive
impairment caused by refractory, intractable or chrofc schizophrenia; vomiting;
moton sickness; obesity: migraine; pain (ache) ; mentd] retardation; astism

disorder (autisin}; Tourctie's disorder; tic disorder; attention-deficivhyperactivity

3
h

disorder; conduct disorder; and Down's syndrome.

[ 2]
o

. A process for producing a pharmaccutical composition comprising nixing a
compound of the formula (1), (1), or (T} or a salt thereof according to any one of

clatrus 1 to 21 with a pharmaceutically acceptable carrier,

757




WO 2011/082337 PCT/US2010/062555

77, Use of the compound according 10 any one of claims 1 to 21 represented by

seneral f(}%\ula( D), (D or (11D or a sali thereof as a STEP inhibitor .

5

28. & method of freaging a disorder that would benefu by the modulation of STEP
{e.g., by activationef inhibition of STEP) in a subject, the maethod comprising
administering to a compound of formula (I3, (II) or (I} or a salt thereof according

10 to any one of claims | v\Zl
29, The method of claim 28, wi\srcin the disorder is schizophrenia,
Ay
30, The method of claim 28, wherely the disorder is cognitive deficit,
15

31. The method of claim 28, wherein thécompound of formuia (13, (D) or (IH) is

administered in combination with an additional therapeutic agent.
\\
. . BN 4 L

32, The method of clag 28, wherein the addxtz‘n{na} therapeutic agent 1s an atypical

. . . \
20 antipsychotic. \

33. The method of claim 28, wherein the additional tierapeutic agent is selected from
the group consisting of aripiprazole, clozapine, zipragidone, risperidone,
guctiapine, olanzapine, amisulpride. asenapine, ifoperidone, melperone,

25 paliperidone, perospirone, serundole and sulpiride.

34, The method of claim 2&, wherein the additional therapeutic agent is a typical

antipsychotic.

758



wh

—
L

WO 2011/082337 PCT/US2010/062555

35. The mex{lod of claim 28, wherein the additional therapeutic agent is selected from
the group\consisting of haloperidol, molindone, loxapine, thioridazine, molindone,
lhimhixei‘,e.gaimoz.idc. {luphenanine, tmifluoperazine, mesoridazine,

\
chlorprothixene, chlorpromazine, perphenarine, triffupromazine and

zuclopenthixol

36,

A kit comprising a domposition comprising a compound of formula (1), (1), or

{111y or a salt thereof agcording to any one of claims 1 10 21 and an acceptable

carrier.

37. A kit comprising a pharmacdutical composition comprising a compound of
formula (1), (ID), or (FH) or a salt thereof according to any onc of claims 1 1o 21 and a

sharmaceutically acceptable carrier.

38. A compound of formuta (1V):

D

( B »‘H(R1:’:::

L /
i
‘{m\’!//k\\\w
R4~ E | J\
\._,/L\A{// \
X~ -
<7 (V)
wherein:

Ads CH, CR or N:

B is arvl or a 5- or 0-membered heteroaryl;

mis(, 1,2. 3, dor3;

B is aryl or a S-membered heteroaryl;

when Hisarvl, nis 1, 2, 3 or 4; and when E is 2 5-membeyed heteroaryl, n is
0,1,20r3;

1 is NR” or (;

one of X and £ is N and the other s CH;
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aryl, heteroaryd, cyclyvl, heterocyclyl, aralkyl, heteroaralkyl, cyclylalkyl,

heterocyelylalk, halo, haloalkyl, haloalkoxy, aminoalkyl, alkylaminoalkyl,
hydroxyalkyl, alkoxyalkyl, silyloxy, silyloxyalkyl, silylalkoxy,
silylalkosyalkyl, ~CN, ~NOa, ~CIOYOR?, ~COYINR'RY, -NRC(Y)R®, -NR’R”, -
OCIOINRRY, “NRC(OIORY, —SONRR”, -NRSOR", -NR'C(YINR'RY ~OR", -

SRY, —CLYIRT or -5(0)h

5 dialkylaminoalkyi

U cach of which may be optionally substituted with 1-3 RY
wherein two R, together with the atoms to which they are attached, may form an
10 optonally substitated cyclyl, eterocyclyl, aryl or heteroaryl ring:
R* is hydrogen, C;-Cy alkyl, Co-Cy atkenyl, Co-Cx alkynyl, aryl, heteroaryl,
cyclyl, heterocyelyl, aralkyl, hetedparalkyl, eyclylalkyl, heterocyclylalkyl, halo,
kylaminoalkyl, dialkylaminoalkyl, hydroxyalkyl,
Aalkony, silylatkoxyalkyl, -CN, -INOg, -
NRPKR®, ~OC(OINR"R", -NRC(OYOR®, -

Y ORY ~SRY, -C(Y)R or -S(O),R', each

halealkyl, haloalkoxy, aminoalkyl,
alkoxyaikyl, sityloxy, silvloxyalkyl, sty
C{OYOR?, ~C(YINRR®, -NR°C(Y)K,
SOLNR'RY, -NRSO:R, -NRC(Y)NR'}

—t
“wh

of which may be optionally substituted with {-3 R

R s hydrogen: or when m 18 not {, R and 1 R' may be taken together with
the atoms to which they are atached to form an optionally substituted heteroaryl or

20 beterocycelyl ring:
each R®is independently C1-Cy alkyl, C:-Cyx alkenyl, Co-Cy alkynyl, aryl,

heteroaryl, cyelvl, heterocyelvl, araikyl, heterouralkyl, ayclylalkyl, heterocyclylalkyl,

halo, haloalkyl, haloalkoxy, aminoalkyl, alkylaminoalkyl\dialkylaminoaikyl,
hydroxyaikyl, alkoxyalkyl, silyloxy, silylexyalkyl, silylalkoyy., silylalkoxyalkyl. oxo,
25 thiono, —CN, =NOy, “CIOI0R", =CONRR”, -NR°CY)R\-NRR", -
OCOINRRY, -NREC(OJORS, ~SONRPRY, -NRSO:RT, -NRC(Y)NRRY ~OR", -
SRY, ~C(YIR® or -SO),R’, each of which may be optionally subsituted with 1-3 R';
gach R is independently C)-Cx alkyl, Ca-Cy alkenyl, Co-Ca alkynyl, aryl,
heteroaryl, cyclyl, heterocyelvl, araikyl, hetesoaralkyl, cyclylalkyl, heerocyciylalkyl,

30 halo, haloalkyl, haloalkoxy, aminoalkyl, alkylaminoalkyl, dialkylaminogikyl,
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hvdfm)ah\,u. alkoxyalkyl, silvloxy, silyloxyalkyl, silylaikoxy, silylalkoxyalkyl, oxo,

thiono, ~CN\-NO,, ~CIONORY, ~CYINRRY, -NRC(YIRY, -NRPRY, -

OCOINRPRY NeNRECIOIORS, —SONRRY |, -NRCSO:RS, -NRC(YINRRY ~OR¢, -

~COY IR onS(O) R
5 cach Y is independently G or §;
gislorz; ax?&i
cach R, RY R \g RS R RY,RE RS and R is independently selecied from
hydrogen, C;-Cy alkyl, C \g alkenyl, Cr-Cy alkynyl, acyl, aryl, heteroaryl, cyclyl,
heterocyclyl, araikyi, hw-vzc% alkyl, eyelylalkyl, heteroeyclyialkyl, halo, haloalkyl,
10 haloalkoxy, anunoalkyl, zxikyia‘x{iinoalkyl, dialkylamnoalkyl, hydroxyalkyl,

‘ " X R % . . . R
alkoxyalkyl, silyloxy, silyloxyalkyl, silvlalkoxy and silylafkoxyalkyl, each of which

L M i . . G . 5 I
may be optionally substituted with %3 RS, wherein R” and R, together with the
atoins to which they are attached, mayform an optionally substituted cyclyl or

heterocyelyl ring:

15 or a pharmaceutically accepiable de {Jati ve or prodrug thereof,
wherein when B is phenyl, two R are\not taken together to form a pyrazole
ring; \\
O \
S\
it ’k \
AN £
¢ \
when B is phenyl, R"isnot =~ ©F: \
Ay
and where 1o the compound 18 not: 1\
A
[l \/A\../ ?

-‘/

by

X e

20
39. A compound of formula (V) N\
kY
\
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(V)

wherein:

Lis CR'R®, O, C(ON, NREC(O), or NR;

AdsCRY, CHorN;

cach X' . X x4, x &A{( is independently CH or N, provided that at least
two of X', XA X3, X and X° are‘N\;

nis( 1,2, 3014

pis0,1,20r3;

R is C1-Cy alkyl, Ca-Cy alkenyl, \(-Cy alkynyl, aryl, heteroaryl, eyelyl,
heterocyelyl, araikyl, hetercaralkyl, eyelylaikyl or heterocyclylalkyl, each of which
may be optionally substinuted with 1-3 RY; wherein R! or RY may optionally be taken
together with one of RY, RS, Reor R", and the \f\im to which they are attached, ©

form a cyelyl, heterocyelyl, aryl or heteroaryl ring that is optionally substituted with
\

3R \

each R? and K is independently C-Cy alkyl, (\"-,--(‘,, atkenyl, Co-Cy alkynyl,
aryl, heteroaryl, cyelyl, heterocyclyl, aralkyl, heteroa zaik 1, eyelylalkyl,
heterocyelylalkyl, halo, haloalkyl, haloalkoxy, ammoalky\al&yiaminoal}qf},
dialkylamincalkyi, hydroxyalkyl, alkoxvalkyl, silyloxy, sﬂy\ll)xvalkv'i. silylalkoxy,
silvlalkoxyalkyl, ~CN, =NOs, —COYOR®, ~COYINR"R™, J\Ré YIRS, -NRRY, -
OCIOINRRY | -NREC(OJORE, ~SO,NR R, -NRESO,RE | -NRC(YINR'R” ~OR", ~
SRY | ~COYIR® or -S(0),R"; each of which is optionally substituted With 1-3 R'

each KY. R® R and R7 iy independently H, C,-Cx alkyl, eirg-::\g\aikcnyi, Cr-Cs
alkynyl, aryl, beteroaryl, cvelyl, heteroevelyl, aralkyl, heteroaralkyl, gy«:\iy‘:aikyL
heterocyelylalkyl, halo, haloalkyl, baloalkoxy, aminoalkyl, a!i\’ymminoalk\gl,
dialkylaminoalkyl, hydroxyalkyl, atkoxyalkyl, silyloxy, silyloxyalkyl, sin%{koxy,

silylalkoxyalkyl ~CN, =NOs, ~C{OYOR®, -C(YINRR”, -NR°C(Y)R®, CNRPRY -
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MONRCOIORY, ~SONRRY, ANRESOLRS, -NRCYINRR"Y ~ORY, -

“or -S{(} )qu;

R R¥and R is independently Cy-Cs alkyl, Co-Cg alkenyl, T>-Cy

OCIOINRY
SRY, - CONR
each R®

alkynyl, arvl, hctcg)aryh cyelyl, heterocyelyl, aralkyl, beteroaralkyl, cyclylatkyl,

(&)

heterocyclylatkyl, Bglo, haloalkyl, haloalkoxy, aminoalkyl, alkylaminoalkyl,
\ygi‘(rx;v'alk;v'l, alkoxyalkyl, silyloxy, silyloxyalkyl, silylalkoxy,
silylatkoxyalkyl, oxo, thiono, —ON, =NO,, ~<C(OYOR®, ~C(YINRRY, -NRC(YIR®, -
NRR”, ~OCIOWNRR”, XNRCIOIORY, -SONRPRY, -NRSORY, ~
NRCY)NR'RY ~OR”, -81

. N . . - ) o .
10 further substituted: wherein two RS, two R®, two R'® or two R may optionally be

dialkylaminoalkyi, h

O -CY)IR" or -S(O) R, each of which may be optionally

taken together with the atoms (0

substituied cyclyl, heterocyelyl, axyl or heteroaryl ring;

Q;::‘;Ch they are attached to form an optionally
each Y 1s independentdy O (\rx S
gis tor2;and

a yab b yee pye Y o t. . PN
sach R, RY RY, RS RE,RE R ,\J\ie, R® and R’ is independently selected from

—t
“h

. N ~ g IR " [HRT,
hydrogen, Ci-Cy alkyl, Cr-Cy alkenyl, C2-Cs alkynyl, acyl, eyelyl, heterocyelyl, aryl,

heteroaryl, cyelylatkyl, heterocyclylalkyl, analkyl and hetercaralkyl, each of which

may be optionally substituted with 1-3 R,

or a pharmaccutcally acceptable derivative or prodrug thereof,

20 ‘\
40. A compound of formula (VI):

‘/R'
L7

R? N X
X \\\*pl\g

2 B 1
o 7T N NS
(K }m | i ,._.}.;.A(RS)H
R 2%

X VD

wherein:
. Sy S ¢ H
ABCR,CHorN;
25 Lis O or NRS

1,20r 300 X', X2 X2, xX* and X7 are N and the others are (f\';
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P
7

mig ), i, Zor3;

nist), 1.2, 3or4;

R is hydrogen, Ci-Cy alkyl, Co-Cs alkenyl, Co-Cy alkynyl, cyelyl or
heterocyelyl, cack of which is optionally substituted with 1-3 R’: or when L. is NR®,
R’ or R” may be talen together with R® and the atoms o which they are attached to
forn a heterocyelyl oNheteroaryl ring that is optionally substituted with 1-3 R%;

R s aryl or hetexearyl, cach of which is optionally substituted with 1-5 R’

cach R®, R* and RN\is independently Cy-Cg alkyl, Co-Cy alkenyl, Co-Cs alkynyl,
arvl, heteroaryl, cyclyl, heteryeyclyl, aralkyl, heteroaralkyl. cyvelylatkyl,
hewerocyclylalkyl, halo, batoalkyl, haloatkoxy, aminoalkyl, alkylaminoalkyl,
diaikylaminoalkyl, hvdroxyalkyl,\lkoxvalkyl, silyloxy, silvloxyalkyl, silylalkoxy,
silylalkoxyalkyl, ~CN, =NOs, ~COYOR?, ~COYINRR”, -NRC(YIR®, -NR"R", -
OCIOINRR” | -NRCOYOR®, ~8ONR"R”, -NR SR, -NRC(Y)NR'R" ~OR, -

SRY, ~CIY)R® or -S{O)R", each of whick is optionally substituted with [-3 R™;

G al t E - P 3 "1 3
R is hydrogen, Cy-Cy alkyl, C-Cy alkenyl, Ca-Cy alkynyl, eyelylor
heterocyelyl, each of which is optionally substtuted with 1-3 R

l 3 G 9. . < . N ) ~
each R7, R®, R” and R" is independentNCy-Cs alkyl, Cr-Cy alkenyl, Cr-Cy

alkynyvl, aryl, heteroarvl, cyelyl, heterocyelyl, aralkyl, heteroaralkyl, cyclylalkyl,

NRPRY | ~OCININRPRY, ~NRECHOIOR®, ~SO,NRRY, -NRS(OHRE, -

NRYC(YINRRY ~OR, ~8RY, ~C(YIR® or -$(0),R', cach of Which is optionally
substituted with 1-3 R'; wherein two R, two R, two R” or twoR'” may optionally
be taken together with the atoms to which they are attached to forly an optionally

substituted cvelyd, heteroevelyd, aryl or heteroaryl ring;

o

cach R’ and R is independently Ci-Cyg alkyl, O~y alkenyl, §,-Cy alkynyl,
aryl, heteroarvl, cyclyl, heterocyelvl, aralkyl, heteroaraikyl, eyclylalkyl,
heterooyelyvlalkyi, halo, haloalkyl, haloalkoxy, aminoalkyl, alkylamincalk

dialkylaminoalkyl, hydroxyalkyl, atkoxyalkyl, sityloxy, silyloxyalkyl, sibylalkoxy
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silylalkox¥alkyl, oxo, thiono, ~CN, ~NO», ~CIOJOR?, ~CYINRRY | -RREC(Y)RS, -
NRRY, ~O8(OINRPRY | -NRCIOYOR®, ~SO,NRRY, -NRSO:R", -
NRICOYINRRY ~ORY, ~SRY | ~C(YIR® or -S(O)R;

wdependently O or S;
gqis or2; ard

cach R, R, RN\

cach Y s}

RS, R, RY RY, RS RE and R'is independently selected from

hydrogen, C;-Cy alkyl, ON-Cy atkenyl, Co-Cy alkynyl, acyl, evelyl, heterocyelyl, aryl,

v

ocvelyvlalkyl, aralkyl and heteroaralkyl, each of which

vith 1-3R"

heteroaryl, cyelylalkyl, hetd

3
)

may be optionally substitited

or a pharmaceutcally ackeptable derivative or prodrug thereof,

. y 4 x x g9 .
wherein when R is cvelopropyl, R” is noy

41, A compound described herein.
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L. A compound of formula (I}

f: B "‘}"‘(R?}m
Y‘yﬁ’*wé

or a salt thereof,

wherein:

AisCHorN:

13 is phenyl, dihydroindenyl, dihydrobenzoxazinyl, dihydrobenzodioxinyl, chromenyl,
tetrahydroisoquinolyl, tetrahydroquinolinyl, dihvdroquinolyl, quinolyl,
tetrahydroquinazolinyl, indolinyl, dibydrobenzothiazolyl, dihydrobenzimidazolyl,
dihydrobenzoxazolyl, isoindolinyl, benzofuryl, benzothienyl, benzodioxolyl, indolyl,
indazolyl, benzoimidazolyl, benzotriazolyl, benzisoxazolyl, benzoxazolyl, benzothiazolyl,
benzosadiazolyl, tetrahvdrobenzothienyl, thienyl, thiazolyl, imidazelyl, pyrazolyi,
thiadiazoly! or pyridvl;

misi, 2, 3, ord;

E is phenyl, thienvl or pyrrolyl

when E is phenyl, nis 1, or 2; and when E is thieny! or pyrrolyl, nis 0, or 15

L is NR:

one of X and 7 is N and the other is CH;

pisQ 1 or2:

R' is C1-Cy alkyl, halo, haloalkyl, haloalkoxy, alkoxyalkyl, —~CN, oxo, -NO;, -
COYINRPRY, -NRC(Y)R®, ~SO,NR"RY, —OR’, or -S{O)R;
R¥ is C1-Cy alkyl, C3-Cy cycloalkyl, thiomorpholinylalkyl, pyrrolidinylalkyl,

morpholinylalkyl, haloalkyl, haloalkoxy, aminaalkyl, alkylaminoalkyl, dialkylaminoalkyl,
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hydroxvalkyl, alkoxyalkyl, silyloxyalkyl, =CN, ~NOy, <C(O)OR®, ~C(Y)NR'R” ,-NR"R",
SOR®, ~C(YIR® or -S{O)RY

R* is C1-Cy alkyl, halo, haloalkyl ~NR"R" or ~OR*

R is hydrogen;

YisOorS:

gislor2and

cach R, RY, R, RS, RY, RY, Rand R'is independently hydrogen, C-Cy alkyl, C;-Cs
alkenvl, Co-Cy alkynyl, C3-Cy eycioalkyl, phenyl, dihydroindenyl, morpholinyl,
tetrahydropyranyl, piperidyl, pyrrolidinyl, thiomorphelinyl, phenylalkyl, thienylalkyl,
pyridylaikyl, tetrahydropyranylalkyl, dihydroindenylalkyl, tetrahydrofurylalkyl,
hydroxyalkyl, morpholinylaikyl, pyrrolidinylalkyl, dialkylaminoalkyl, piperidylalkyl,
benzodioxolilalkyl, dihydrobenzodioxinylalkyl, Ci-Cy cycloalkylalkyl, haloalkyl or

alkoxvalkyl

2. The compound according to claim | or a salt thereof, wherein

AdsN;

mis 1, 2or3;
E is phenyl;
nis 1, or 2; and

pisOaorl.

3. The compound according to claim 2 or a salt thereof, wherein
mis lor2;
pis0;
R is C,-Cs alkyl, halo, haloalkyl, haloalkoxy,~CN, -NOy, ~C(Y)NR°R, -NR°C(Y)R,

“SO;NRPR™, ~ORY, or -S$(O),R’; and
R? is ~OR®,

4, The compound according to claim 3 or a salt thereof, wherein
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R?is ~OR" . in which RY s C)-Cy alkyl; and
each R® R, RE, RY, R and R'is independently hydrogen, Ci-Cy alkyl, C;-Csg alkenyl,
C-Cyq alkynyl, Ci-Cgeyeloalkyl, phenyl, dihydroindenyl, tetrabydropyranyl, phenylalkyl,

thienylalkyl, tetrahydropyranylalkyl, dihydroindenylalkyl, or haloalkyl.

5. The compound according 1o claim 4 or a salt thereof, wherein
R'is C1-Cy atkyl, halo, haloalkyl, haloalkoxy, »»C{Y}NR!'R&'UI ~ORY% and
cach R", R, R® and R'is independently hydrogen, C-Cg alkyl, Ci-Cgeycloalkyl o

haloalkyl,

6. The compound according to claim 1 or a salt thereof, wherein the compound of formula

(11 is a compound selected from the group consisting of
4 &

<
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,and

7. A pharmaceutical composition comprising the compound according to any one of claims

1 1o 6 or a salt thereof as an active ingredient and a pharmaceutically acceptable carrier,
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8. The pharmaccutical composition according to claim 7 for use in preventing or treating

central nervous system diseases.,

9. The pharmaceutical composition according to claim 8 for use in treating or preventing
central nervous system disorders selected from the group consisting of schizophrenia;
refractory, intractable or chronic schizophrenia; emotional disturbance; psychotic
disorder; mood disorder; bipelar | type disorder; bipolar 11 type disorder; depression;
endogenous depression; major depression; melancholy and refractory depression;
dysthymic disorder; cyclothymic disorder; panic attack; panic disorder; agoraphobia;
social phobia; obsessive-compulsive disorder; post-fraumatic stress disorder;
ceneralized anxiety disorder; acute stress disorder; hysteria; somatization disorder;
conversion disorder; pain disorder; hypochondriasis; factitious disorder; dissociative
disorder; sexual dysfunction; sexual desire disorder; sexual arousal disorder; ercetile
dysfunction; anorexia nervosa; bulimia nervosa; sleep disorder; adiustment disorder;
alcohol abuse; alcohol intoxication; drug addiction; stimulant intoxication; narcotism,
anhedonia; tatrogenic anhedonia; anhedonia of a psychic or mental cause; anhedonia
associated with depression; anhedonia associated with schizophrenia; delirium;
cognitive impairment; cognitive impairment associated with Alzheimer's disease,
Parkinson's disease and other neurodegenerative diseases; cognitive impairment caused
by Alzheimer's disease; Parkinson's discase and associated neurodegenerative discases;
cognitive impairment of schizophrenia; cognitive impairment caused by refractory,
intractable or chronic schizophrenia: vomiting; motion sickness; obesity; migraine;
pain (ache) ; mental retardation; autism disorder (autism); Tourette's disorder; tic
disorder; attention-deficit’hyperactivity disorder; conduct disorder; and Down’s

svadrome,

10, A process for producing a pharmaceutical composition comprising mixing a compound
or a salt thereof according to any one of claims 1 to 6 with a pharmaceutically

acceptable carrier.

739




—_—
e

—
Ly

16.

17

19,

A compound or a salt thereof according to any one of claims | to 6 for use as a drug.

A compound or a salt thereof according to any one of claims 1 to 6 for use in treating

schizophrenia or cognitive deficit.

A combination of a compound or a salt thercof according to any one of claims 1 to 6
with un additional therapeutic agent for use in treating a disorder that would benefit by

the modulation of STEP,

The combination for use according to claim 13, wherein the additional therapeutic

agent is an atypical antipsychotic,

The combination for use according to ¢laim 13, wherein the additional therapeutic
agent is selected from the group consisting of aripiprazole, clozapine, ziprasidone,
risperidene, quetiapine, olanzapine, amisulpride, asenapine, iloperidone, melperone,

paliperidone, perospirone, sertindole and sulpride.

The combination for use according to claim 13, wherein the additional therapeutic

agent is a typical antipsychotic.

The combination for use according to claim 13, wherein the additional therapeutic
agent is selected from the group consisting of haloperidol, molindone, loxapine,
thioridazine, molindone, thiothixene, pimozide, fluphenazine, trifluoperazine,
mesoridazine, chlorprothixene, chlorpromazine, perphenazine, triflupromazine and

zuclopenthixol,

. A kit comprising a composition comprising a compound or a salt thercof according to

any one of claims | to 6 and an acceptable carrier.

A Kit comprising a pharmaceutical composition comprising a compound or a salt

thereof according to any one of claims 1 10 6 and a pharmaceutically acceptable carrier,
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