that PGD; produced by H-PGDS plays a role in fever induction (Journal of
Physiology and Pharmacology, 60(2), 2009, 145-150).

Compounds have now been found that are inhibitors of H-PGDS, and
at expected efficacious doses, do not significantly inhibit L-PGDS.

Summary-et-the-invention—

The exemplary embodiments may be directed to multiheterocyclic
(multineteroaryl) compounds of structural formulas (1) or (ll}, respectively, that
may be used to treat or prevent allergic, inflammatory, andf/or immune
disorders, including the prevention and ireatment of prostaglandin D»
mediated disgases and conditions that may be modulated by the inhibition of
hematopoietic prostaglandin D synthase (H-PGDS), wherein R, R?, U, U?
U% U% Y7, Y8, Y8, Y4 and W, are defined hersin:

Wi RO .
1 > 51 ) =y
1 5 ’Y3 1 ! \>\'W
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RE U3U4 HE ‘U3'U4



In one aspect, there is provided a compound according to Formula (IIT):

X4
XS X3
S X
z1~(CHz>n>g) % X
e
RETN

wherein:

each X!, X%, X?, X* and X’ is independently hydrogen or fluoro, with no more than two of
XL X3 X, X5 and X° being fluoro;

Y’ is CHor N;
each R’ is independently hydrogen, methyl, trifluoromethyl, or amino;
nis®, 1,2, 3, 0r4;

7! is hydrogen, OR®, C(O)R®, CO,R?, C(O)NR'R®, SO,NR'R’, SO,R’, (C;-Cg)-alkyl, (Cs-
Ce)-cycloalkyl, (Cs-Co)-alkenyl, (C5-Ce)-alkynyl, (Cs-Crs)-aryl, (CH,),CFs, a five- to ten-membered

7 7
{ L
(Ce-Cqyg arvl) {3- to 10-membered heterocycle}
7

heteroaryl, R , R? ,
7
m\{'(sn to 10-membered heteroaryl)
R , or a three- {0 ten-membered heterocycle, wherein any one

nitrogen atom of any heterocycle containing one or more nitrogen atoms that may be substituted with

a non-ring atom are substituted with -(CH,),Q;

pisl, 2, 0r3;

4a



R’ is hydrogen, (C-Cy)-alkyl, triftuoromethyl, (C5-Ce)-alkenyl, (Cs-Cq)-alkynyl, (CHy)u{(Cs-
Ce)-cycloalkyl, (CHy),phenyl, (CHy)p-(five- to ten-membered heteroaryl), or (CH,)p-(three- to ten-
membered heterocycle) wherein any one nitrogen atom of any heterocycle containing one or more
nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CH,),Q;

R* and R’ are independently hydrogen, (Ci-Co)-alkyl, (C5-Co)-alkenyl, (C;-Cy)-alkynyl,
(CHy)u{Cs-Cg)-cycloalkyl, (CHy)mphenyl, (CHa),-(three- to ten-membered heterocyclyl), (CHa)p-

(five- to ten-membered heteroaryl);

the NR*R’ group of any C(OINR*R® or SO,NR'R® may also form a pyrrolidine, a piperidine, a

morpholine, a thiomorpholine, or a thiomorpholine S-dioxide;

the NR*R® group of any C{O)NR'R® or SO,NR*R’ may also form a piperazine ring, wherein
the other nitrogen atom of the piperazine ring is substituted with hydrogen, (C;-C¢)-alkyl, CH,CF3,
(C5-Cs)-cycloalkyl, CHx(C5-Cq)-cycloalkyl, phenyl, benzyl, hydroxyethyl, or hydroxypropyl;

mis G, 1,2, 3, ord;

qis0,1,2,3,0r4;

Q is hydrogen, (C;-Cq)-alkyl, (CHp),CF;, (C;-Cy)-alkenyl, (C;-Cg)-alkynyl, (Ca-Cq)-
cycloalkyl, (C4-Ci4)-aryl, phenyl, naphthyl, C(O)NR'R®, a three- to six-membered heterocycle, or a
five- to ten-membered heteroaryl;

Q may also be cyano, trifluoromethyl, or SO,NR'R” when ¢ is 1, 2, 3, or 4;

Q may also be hydroxy, (C,-Cg)-alkoxy, sulfhydryl, -S-(C;-Cg)-alkyl, or NR'R® when q is 2, 3,

or 4;

phenyl or heteroary!l rings of Z' are optionally substituted with one-to-three of any one or
combination of the following: halo, hydroxy, sulfhydryl, (C,-Cs)-alkoxy, (C;-Cs)-alkyl, (C,-Ca)-
alkylthio, triflucromethyl, trifluoromethoxy, cyano, carboxy, carboxy(C;-Cs)-alkyl, carbamoyi, or

suifamoyl]; and

R’ is hydrogen or methyl.
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In another aspect, there is provided a compound according to Formula (VI):

X5
4
| NYO X
Z'—(CH o3
g~ 2
R N =8 X
Vi)

wherein:

each X', X% X® X* and X® is independently hydrogen or fluoro, with no more than two of
XXX X and X° being fluoro;

Y’ is N or C-RY;
nis(, 1,2, 3, or4;

7! is hydrogen, OR®, C(O)R®, CO,R?, C(OINR'R®, SO,NR*R?®, SO,R?, (C;-Co)-alkyl, (Cs-Cg)-

cycloalkyl, {Cs-Cejralkenyl, {Ci-Cey-alkynyl, {Ce-Cuyaryl, (CHyjCF;, a five- to ten-membered

R7 R’
i b
{Cs-Cr4q aryl) (3- to 10-membered heterocycle)
heteroaryl, R’ . R7 ,
RT
Nw\g*(& fo 10-membered heteroaryl)
R7 , or a three- to ten-membered heterocycle; wherein any one

nitrogen atom of any heterocycle containing one or more nitrogen atoms that may be substituted with

a non-ring atom are substituted with -(CH,),Q;

R’ is hydrogen, (C;-Cg)-alkyl, trifluoromethyl, (Cs-Cg)-alkenyl, (Cs-Cy)-alkynyl, (CHy)u(Cs-
Cg)-cycloalkyl, (CHy)ophenyl, (CHy)y-(five- to fen-membered heteroaryl}, or (CH,)(three- to ten-
membered heterocycle), wherein any one nitrogen atom of any heterocycle containing one or more

nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CH,)Q;

de



misQ,1,2,3 ord;
qis 0, 1,2, 3,or4;

Q is hydrogen, (C;-Cg)-alkyl, (CH,),CFs, (Ci-Cg)- alkenyl, (Ci-Cg)-alkynyl, (Ci-Cq)-
cycloalkyl, (Co-Cio)-aryl, C{ONR'R®, a three- to six-membered heterocycle, or a five- to ten-

membered heteroaryl when qis 0, 1, 2, 3, or 4;
Q may also be cyano, trifluoromethyl, or SO,NRR® when qis 1, 2, 3, or 4;

Q may also be hydroxy, (C;-Cg)-alkoxy, sulfhydryl, -S-(C,-Cg)-alkyl, or NR'R’ when q is 2, 3,

or 4;
pis 1,2, 0r3;
R? may also be vinyl or ethynyl when R® is not covalently bonded to an N or O atom;

R and R’ are independently hydrogen, (Ci-Ce)-alkyl, (Cs-Cg)-alkenyl, (C;-Cg)-alkynyl,

{CHZ)“‘{CE_Cﬁ}_C’.m10.-.}k"1 (CHZ}l an“nL (FU AN £ "N %

yeiGaikyy, P LCILY ALY =i LGTET- en-membered heiei"ﬁcy(ﬂ' }}, Ot (CHz}m-'

(five- to ten-membered heteroaryl);

the NR'R® group of any C(O)NR*R® or SO,NR*R® may also form a pyrrolidine, a piperidine, a

morpholine, a thiomorpholine, or a thiomorpholine S-dioxide;

the NR'R’ group of any C(O)NR’R® or SO,NR'R® may also form a piperazine ring, wherein
the other nitrogen atom of the piperazine ring is substituted with hydrogen, (Cy-Cg)-alkyl, CH,CFs,
(C3-Ce)-cycloalkyl, CHy(C3-Cg)-cycloalkyl, phenyl, benzyl, hydroxyethyl, or hydroxypropyl;

pheny! or heteroaryl rings of Z' are optionally substituted with one-to-three of any one or
combination of the following: halo, hvdroxy, sulfhydryl, (Ci-Cj)-alkoxy, (Ci-Cy-alkyl, (C;-Ci)-
alkylthio, trifluoromethyl, trifluoromethoxy, cyano, carboxy, carboxy(C,-C;s)-alkyl, carbamoyl, or

sulfamovi;
each R® is independently hydrogen, methyl, trifluoromethyl, or amino; and

each R is independently hydrogen or methyl.
4d



In another aspect, there is provided a compound according to Formula (IX):

0o xb
4
| Na X
Z'*—(CH =3
& » 2
R N =6 X
(IX)

wherein:

each X', X%, X%, X', and X’ is independently hydrogen or fluoro, with no more than two of
X', X%, XF, X*, and X being fluoro;

- YlisNor C-R®:
nis0,1,2,3,0r4;

7! is hydrogen, OR’, C(O)R?, CO,R?, C(O)NR'R’, SO,NRR’, SO,R?, (C;-Ce)-alkyl, (C5-Ce)-

cycloalkyl, (C;-Co)-alkenyl, (Cs-Coj-alkynyl, {Ce-Cioj-aryl, {CH,),CF;, a five- to ten-membered

R7 R’
wv\%*(Cg»Cm aryl) M\S*(S— {o 10-membered heterocycie)
heteroaryl, R’ , R’ ,
RT
W\g*(& to 10-membered heteroaryl)
R’ , or a three- to ten-membered heterocycle; wherein any one

nitrogen atom of any heterocycle containing one or more nitrogen atoms that may be substituted with

a non-ring atom are substituted with -(CH,),Q;

R? is hydrogen, (C;-Cg)-alkyl, trifluoromethyl, (Cs-Ce)-alkenyl, (C3-Co)-alkynyl, (CHy)u(Cs-
Cs)-cycloalkyl, (CHy)gphenyl, (CHy)y-(five- to ten-membered heteroaryl), or (CH,).{three- to ten-
membered heterocycle), wherein any one nitrogen atom of any heterocycle containing one or more

nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CH,),Q;

de



mis0,1, 2,3, or4;
qis0,1,2,3,0r4;
Q 1s hydrogen, (Ci-Ce)-alkyl, (CH.}CF;, (C5-Ce)- alkenyl, (Cs-Co)-alkynyl, (Ci-Cg)-

cycloalkyl, (Ce-Co)-aryl, C(ONR'R®, a three- to six-membered heterocycle, or a five- to ten-

membered heteroaryl when qis 0, 1, 2, 3, or 4;
Q may also be cyano, trifluoromethyl, or SO;NR'R’ when q is 1, 2, 3, or 4;

Q may also be hydroxy, (C-C)-alkoxy, sulfhydryl, -S-(C;-Cg)-alkyl, or NR*R® when q is 2, 3,

or4;

pisl, 2, or3;

R® may also be vinyl or ethynyl when R? is not covalently bonded to an N or O atom;

R* and R® are independently hydrogen, (Ci-Cg)-alkyl, (C;-Cy)-alkenyl, (Cs-Cg)-alkynyl,
(CHy)C5-Ce)-cycloalkyl, (CH,)nphenyl, (CH,),~(three- to ten-membered heterocyelyl), or (CHa)p-

{(five- to ten-membered hetercaryl);

the NR*R’ group of any C(O)NR'R® or SO,NR*R® may also form a pyrrolidine, a piperidine, a

morpholine, a thiomorpholine, or a thiomorpholine S-dioxide;

the NR'R® group of any C(O)NR'R® or SO,NR*R’® may also form a piperazine ring, wherein
the other nitrogen atom of the piperazine ring is substituted with hydrogen, (C;-Cq)-alkyl, CH,CFs3,
(Cs-Cg)-cycloalkyl, CHy(Cs-Cq)-cycloalkyl, phenyl, benzyl, hydroxyethyl, or hydroxypropyl;

phenyl or heteroaryl rings of Z' are optionally substituted with one-to-three of any one o
combination of the following: halo, hydroxy, sulfhydryl, (C;-Ci)-alkoxy, (C,-Ci)-alkyl, (C;-Cs)-
alkylthio, trifluoromethyl, trifluoromethoxy, cyano, carboxy, carboxy(C,-C;)-alkyl, carbamoyl, or
sulfamoyi;

cach R® is independently hydrogen, methyl, trifluoromethyl, or amino; and

cach R’ is independently hydrogen or methyl.

4f



In another aspect, there is provided a compound according to Formula (XVII):

X5
4
I NYW X
N Y2 3
Z'—(CH X X

( Z)n%RN 2

RG
XV

wherein:

each X*, X2, X, X% and X° is independently hydrogen or fluoro, with no more than two of
X!, X%, X7, X, and X° being fluoro;

Y? is N or C-R%;
W is a covalent bond, O, or CO;
nis0,1,2,3,or4;

7! is hydrogen, OR®, C(O)R?, CO,R?, C{OINR'R?®, SO,NR’R®, SO,R?, (C,-Cg)-alkyl, (Cs-Cq)-
cycloalkyl, (Ci-Cg)-alkenyl, (Cs-Ce)-alkynyl, (Ce-Cis)-aryl, (CH,),CF;, a five- to ten-membered

R?
M&(CG”CM aryl)
heteroaryl, R’ ,
R’ R’
N’\g‘(?:- to 10-membered heferocycle) MN\%'(S— to 10-membered heteroaryl)
R’ , R’ , or a three- to

ten-membered heterocycle; wherein any one nitrogen atom of any heterocycle containing one or more

nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CH;),Q;

R’ is hydrogen, (C1-Cy)-alkyl, trifluoromethyl, (Cs-Co)-alkenyl, (Ca-Ce)-alkynyl, (CH,)um(Cs-
Cg)-cveloalkyl, (CH,)yphenyl, (CHy)a-(five- to ten-membered heteroaryl), or {CHi)u(three- to ten-
membered heterocycle), wherein any one nitrogen atom of any heterocycle containing one or more

nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CH),Q;

4g



mis0,1,2,3,or4;
qis0,1,2,3,0or4;
Q is hydrogen, (C,-Cg)-alkyl, (CH,),CF;, (C5;-C4)- alkenyl, (C3-Cq)-alkynyl, (C3-Cg)-

cycloalkyl, (Cs-Cia)-aryl, C(ONR'R’, a three- to six-membered heterocycle, or a five- to ten-
membered heteroaryl when qis 0, 1, 2, 3, or 4;

Q may also be cyano, trifluoromethyl, or SO,NR'R® when qis1,2,3,ord;

(QQ may aiso be hydroxy, (C;-Cs)-alkoxy, sulfhydryl, -S-(C,-Cq)-alkyl, or NR*R’ when q is 2, 3,

or 4;
pisl, 2, 0r3;
R’ may also be vinyl or ethynyl when R? is not covalently bonded to an N or O atom:

R* and R® are independently hydrogen, (C;-Cgl-alkyl, (Cs-Cy)-alkenyl, (C;-Cg)-alkynyl,
{CH )t Cy-Co)-cycloalkyl, (CHy)pphenyl, (CHy)-(three- to ten-membered heterocycelyl), or (CHo)p-

(five- to ten-membered heteroaryl);

the NR*R® group of any C(O)NR'R® or SO,NR‘R® may also form a pyrrolidine, a piperidine, a

morpholine, a thiomorpholine, or a thiomorpholine S-dioxide;

the NR'R® group of any C(O)NR'R® or SO,NR*R® may also form a piperazine ring, wherein
the other nitrogen atom of the piperazine ring is substituted with hydrogen, (C;-Cg)-alkyl, CH;CF,,
(C5-Cy)-cycloalkyl, CH,(Cs-Cy)-cycloalkyl, phenyl, benzyl, hydroxyethyl, or hydroxypropyl;

phenyl or heteroaryl rings of Z' are optionally substituted with one-to-three of any one or
combination of the following: halo, hydroxy, sulfhydryl, (C;-Cs)-alkoxy, (C;-Cy)-alkyl, (C,-Cy)-
alkylthio, trifluoromethyl, trifluoromethoxy, cyano, carboxy, carboxy(C,-Ci)-alkyl, carbamoyl, or

sulfamoyl;
cach R® is independently hydrogen, methyl, trifluoromethyl, or amino; and

each R’ is independently hydrogen or methyl.
4h



In another aspect, there is provided a compound according to Formula (XVIII):

X5
N.. W X4
P
2%
NN X1 X3
L 2
Z'—(CH,) N-N X
XV

wherein:

each X', X%, X%, X*, and X’ is independently hydrogen or fluoro, with no more than two of
XL X X and X° being fluoro;

Y? is N:

W is a covalent bond, O, or CO;

nis0,1,2,3,or4;

Z' is hydrogen, OR?, C{O)R’, CO,R®, C(OINR'R?, SO,NR'R’, SO,R?, (C;-Cy)-alkyl, (C3-Ci)-
cycloalkyl, (Ci-Ce)-alkenyl, (Cs-Ce)-alkynyl, (Cs-Cig)-aryl, (CH;},CFs, a five- to ten-membered

R?
M\%—'( Ce-C1q aryl)
heteroaryl, R’ ,
R’ R’
M\g"{S- to 10-membered heterocycle) W\ﬂ'(S— to 10-membered heteroaryl)

RY , R7 , or a three- to
ten-membered heterocycle; wherein any one nitrogen atom of any heterocycle containing one or more

nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CH,),Q;

R’ is hydrogen, (C;-Ce)-alkyl, trifluoromethyl, (C;-Cg)-alkenyl, (Cs-Cq)-alkynyl, (CH,),(Cs-
Ce)-cycloalkyl, (CHy)pphenyl, (CHy)y~(five- to ten-membered heteroaryl), or (CH,)u(three- to ten-
membered heterocycle), wherein any one nitrogen atom of any heterocycle containing one or more

nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CH,),Q;
43



mis(, 1,2, 3, ord;
qis0,1,2,3,0r4;

Q is hydrogen, (C;-Cg-alkyl, (CH,),CF;, (C;-C¢)- alkenyl, (C;-Ce)-alkynyl, (C3-Cq)-
cycloalkyl, (Cs-Cig)-aryl, C(O)NR'R’, a three- to six-membered heterocycle, or a five- to ten-

membered heteroaryl whenqis 0, 1, 2, 3, or 4;

Q may also be cyano, trifluoromethyl, or SO,NR*R’ when gis 1, 2,3, or4;

Q may also be hydroxy, (C,-Cg)-alkoxy, sulthydryl, -S-(C;-Cg)-alkyl, or NR*R® when q is 2, 3,

or4;

pis 1,2, or3;

R* may also be vinyl or ethynyl when R® is not covalently bonded to an N or O atom;

R' and R’ are independently hydrogen, (C,-Ce)-alkyl, (C3-Ce)-alkenyl, (Ci-Cq)-alkynyl,
{CH)w(Cs-Coy-cycloatkyl, (CH)wphenyl, (CH)y-{three- to ten-membered heterocyclyl), or (CHy)pr

(five- to ten-membered heteroaryl);

the NR*R® group of any C(O)NR*R’ or SO,NR'R’ may also form a pyrrolidine, a piperidine, a

morpholine, a thiomorpholine, or a thiomorpholine S-dioxide;

the NR'R’ group of any C(O)NR'R® or SO,NR'R® may also form a piperazine ring, wherein
the other nitrogen atom of the piperazine ring is substituted with hydrogen, (C,-Cg)-alkyl, CH,CF;,
(C5-Cy)-cycloalkyl, CH{C3-Cy)-cycloalkyl, phenyl, benzyl, hydroxyethyl, or hydroxypropyl;

phenyl or heteroaryl rings of Z' are optionally substituted with one-to-three of any one or
combination of the following: halo, hydroxy, sulthydryl, (C;-C;)-alkoxy, (C;-Cs)-alkyl, (C;-C3)-
alkylthio, trifluoromethyl, triflaoromethoxy, cyano, carboxy, carboxy(C,-Cs)-alkyl, carbamoyl, or

sulfamoyl;
each R® is independently hydrogen, methyl, frifluoromethyl, or amino; and

each R’ is independently hydrogen or methyl.
4]



In another aspect, there is provided a pharmaceutical composition comprising a compound as

defined above,

In another aspeet, there is provided a pharmaceutical composition comprising a compouand as

defined above, and a second pharmacologically active compound.

Another—aspest—ofthe exemplary embodiments may be a pharmaceutical composition
comprising a pharmaceutically effective amount of a compound according to either of formulas (I) or
(ID), or an equivalent thereof, or an N-oxide thereof, or a pharmaceutically acceptable salt or solvate

thereof, in admixture with a pharmaceutically acceptable carrier.

Another—aspeet—of-the exemplary embodiments may be directed to a method of treating
immunological disorders, particularly allergic and/or inflammatory disorders, and more particularly
disorders such as allergic rhinitis, asthma, chronic obstructive pulmonary disease (COPD), arthritis,
dermal inflammation, ocular inflammation, wound healing, and dermal scarring in a patient in need

thereof by administering to the patient a
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What is claimed is:
v N - T P " i . %7
21, A compound citelaimy Beoran-cguivelont-thoreets-or a-yvdeate, g A3
. . . C ; o ~ y ; ' -
T W 7 8 E e B ey ey LTt Xy IR AR A EN q‘-\% AT -!T T a 'k i Tk % ' T 0 S e B0 al LS5 W B Y Fa Yt ) SRS A 51‘
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Heomprises-a-oomponnd-according to Formula (III):

wherem:

each X!, X%, X°, X*, and X° is independently hydrogen
Xl, X?‘, X3, X4, and X° being fluoro;

Y? is CH or N;

or fluoro, with no more than two of
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cach R® is independently hydrogen, methyl, trifluoromethyl, or amino;
nis0, 1,2, 3, or4;

7' is hydrogen, OR®, C(O)R?, CO,R?, C(O)NR'R?, S02NR'R’ SO.NR'R®, 802R° SO.R’,

(C-Ce)-alkyl, (C3-Ce)-cycloalkyl, (Cs-Cg)-alkenyl, (C3-Ce)-alkynyl, (Cg-Cja)-aryl, (CH2),CF;, a

7 7
WQ W\<~
(Cg-Cqq aryt) (3- to 10-membered heterocycle)
R’ R’ ,

five- to ten-membered heteroaryl,

7
W\{—‘(S— to 10-membered heteroaryl)

R7 , or a three- to ten-membered heterocycle, wherein any one
nitrogen atom of any heterocycle containing one or more nitrogen atoms that may be substituted

with a non-ring atom are substituted with ~(CH»),Q;
pisl, 2 or3;

R’ is hydrogen, (C;-Cg)-alkyl, trifluoromethyl, (C1-Cs)-alkenyl, {(C3-Cg)-alkynyl, (CHy)m(Cs-
Ce)-cycloalkyl, (CHj)mphenyl, (CHy)p-(five- to ten-membered heteroaryl), or (CHa)y-(three- to ten-
membered heterocycle} wherein any one nitrogen atom of any heterocycle containing one or more

nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CH;)Q;

R* and R® are independently hydrogen, (C-Cg)-alkyl, (Cs-Ce)-alkenyl, (C3-Cg)-alkynyl,
(CH2)i{C5-Cs)-cycloalkyl, (CHy)mphenyl, (CHp)py-(three- to ten-membered
ketersevestheterocvelyl), (CHa)m-(five- to ten-membered heteroaryl);

the NR*R® group of any C(O)NR'R, or SONR'R®-MR'R -or MNEDCOME'E® may also

form a pyrrolidine, a piperidine, a morpholine, a thiomorpholine, or a thiomorpholine S-dioxide;

]

51148
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the NR*R® group of any C(OINR*R® or; SONR*R> R R s MECEOMNR'E” may also

form a piperazine ring, wherein the other nitrogen atom of the piperazine ring is substituted with
hydrogen, (C,-Cg)-alkyl, CH.CFs, (C3-Cg)-cycloalkyl, CHu{C;-Cg)-cycloalkyl, phenyl, benzyl,
hydroxyethyl, or hydroxypropyl;

mis0,1,2, 3 or4;

qis0,1,2,3, or4;

Q is hydrogen, (Ci-Ce)-alkyl, (CH;);CF3;, (Cs3-Cy)-alkenyl, (C;3-Cq)-alkynyl, (C;-Ce)-
cycloalkyl, (Ce-Cra)-aryl, phenvi, naphthyl, WQTG@;R%C(O)NR“RS, a three- to six-membered

heterocycle, or a five- to ten-membered heteroaryl;

(Q may also be cyano, trifluoromethyl, or SO.NR*R® when qis 1, 2,3, or4;

3, ord;

pheny! or heteroaryl rings of Z' are optionally substituted with one-to-three of any one or
combination of the following: halo, hydroxy, sulthydryl, (Ci-Cs)-alkoxy, (C)-Cy)-alkyl, (C,-Cs)-
alkylthio, trifluoromethyl, trifluoromethoxy, cyano, carboxy, carboxy(C;-Cs)-alkyl, carbamoyl, or

sulfamoyl; and

R’ is hydrogen or methyl.

kl bl

32. A compound of claim 2}, s-wrcquialeniihersef-ara-bodeniese hate—sn Mosdde

gy [ I een oo ot all
NG 3oL W ) [=E2 iyeivitaeantmyesey

sgeseptabie-satt-thereat-wherein the compound according to Formula

(III) comprises a compound according to Formula (IV):
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wherem-any-one-nitrogen-atorm-ofany-heterocyele-containing-one-or-more nirogen-atoms-that-may

besubstituted with-a-nen-ring atom-are substituted-with—(CH) O

Rt:-and-R7-are-independently hydrogen—C-Corabeyh—Ca-C)-athenyl(Ca-Co-alkynyh
(et -Ca-eveloatleylh(CHo) phenylLCHL ), - (three—to-ten-membered--heteroeyey i (CHL)
Hive—to-ten-membered-beteroaryl);

SOMNRR - SOMRIRTNRR - or NEDCO MR R may also-form
apyrreldine-a piperidine-a-morpholineathiomorpholine-ora thiomerpheline-S-dioxide;

Ay § . ins o by S 4 4ps

the-NR R -group-of any- COINR R SO NRR N 'R o NEDCONR RS wry-alse-form

£ 1‘\.‘;1’\(11" S DT R R S W, e 11'1'1 $ia oyl SRR T WA TN Hrrn ot tha s Frey xzw A gy 3 bt itrted e sd
(%3 lij\.dl TR R b, LR B Aot i p 8 L4 SAVCEEN WY B L lllblk)&b 1 LTI FE TR Il&?\«'iul L% & Jill@ £3F EUNE R A el FYLLEY

ﬁy@f@%@ﬂw{él%QHM%@FW%@“%W&HM%%A%a%W*W%HWMW ¥k
hydroxyethyl-or-hydroxypropyl

Q—is—hydrogen;—(C-Cop-atleyh—{CH CRy—(Cr-Coatkenyl—(Cs-Co-alleynyh—(Ca-Col-
eyeloatedA(Co-C a)-arh-CIONRT - CORY - CLOMRR’ ~a-three—to-six-membered heteroeyeleoe-a

Hve—to-ten-membered-heteroaryl:

Q-may also-be eyenor triflueromethyl-er-SOMNR R whem gis-1+-2-3-0r-d:

many-alse-be-bydronwy-(C-Col-atkoxy-sulfvdigl~S-{0,-C)-all ry‘!——eean% oy “WheR-g-i5-;
3rord;

154
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s i uf 5 :
20 | thereeif-oraphemmecenticalbaccoptable-salt-thereof wherein
T oy
Y7 is N;

each X', X3, X* and X° is hydrogen;
23

X is hydrogen or fluoro;

each R® is independently hydrogen, methyl, or trifluoromethyt;

30
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nisQ, 1, or 2;
VARTS phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, piperidin-4-yl, piperidin-3-y, piperidin-3(R)-yl,
piperidin-3(S)-yl, piperidin-2-yl, piperidin-2(R)-yl, piperidin-2(S)-yl, pyrrolidin-3-yl, pyrrolidin-

3(R)-yl, pyrrolidin-3(S)-yl, pyrrolidin-2-yl, pyrrolidin-2(R)-yl, pyrrolidin-2(S)-yl, or azetidin-3-yl;

the nitrogen atom of a piperidinyl, a pyrrolidinyl, or a azetidinyl ring is substituted with -
(CH2)4Q;

qis 0, 1, or 2;
Q 18 hydrogen, (Ci-Ceg)-alkyl, -CH,CF;, (C;5-Cg)-alkenyl, (Cs;-Cg)-alkynyl, (C3-Ce)-

cycloalkyl, phenyl, naphthyl, SR -CO.R7-C(OINR'R?, a three- to six-membered heterocycle, or

a five- to ten-membered heteroaryl,

R’ is hydrogen, (C;-Cq)-alkyl, trifluoromethyl, (C;-Cq)-alkenyl, (C3-Cg)-alkynyl, (CHy)n(Cs-

Ce)-cycloalkyl, (CHy)pphenyl, or (CHy)m-(five- to ten-membered heteroaryl); and

mis 0, 1, or2.

b
2
et

i, A compound of claim 24, sran-sguival boreots oraby

thaveol
JL:

i

er-a-pharmacentiestly-accepiable-salt thereol-wherein:

Z'is phenyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl; and

wherein said phenyl or pyridyl rings of Z' are optionally substituted with one or two of any
p

one or combination of the following: halo, hydroxy, methoxy, methyl, or trifluoromethyl.

155153
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F6. A compound of claim &5,

S Yo
T

[ #33

ey,
AT O

s1tipeablsr aoe s,
FTCESTETE TH Tk

reet-wherein:

7' is piperidin-4-yl, piperidin-3-yl, piperidin-3(R)-yl, piperidin-3(S)-yl, piperidin-2-yl,

piperidin-2(R)-y1,

piperidin-2(S)-vl,

pyrrolidin-3-vi,

pyrrolidin-3(R)-vl,

pyrrolidin-2-yl, pyrrolidin-2(R)-yl, pyrrolidin-2(S)-yl, or azetidin-3-vyl;

gisOorl;

158154

pyrrolidin-3(S)-vl,
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Q is (C1-Cy)-alkyl, -CH,CF;, (C3-Ce)-cycloalkyl, phenyl, SR’ —COR-C(O)NHR’, a

five- to six-membered heterocycle, or a five- to ten-membered heteroaryl;

R’ is hydrogen, (C;-Cy)-alkyl, trifluoromethyl, (CH2)wm(C3-Ce)-cyeloalkyl, (CHa)phenyl, or

(CHy)n-(five- to six-membered heteroaryl); and

mis0, 1, o0r2.

&7. A compound of claim 43, srsnesvivalent-therestor-a-hydrateselvateor-foxide

heresh-or-a pharmaceuticelly-acceptublesaktthersef-or a pharmaceutically acceptable salt thereof,
wherein:
3 .
Y 1s CH;

each Xl, x? , X4, and X’ is hydrogen;

X? is hydrogen or fluoro;

%
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R%is hydrogen, methyl, or triffucromethyl;

nis0, 1, o0r2;

Z"is phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, piperidin-4-yl, piperidin-3-yl, piperidin-3(R)-yl,
piperidin-3(S)-yl, piperidin-2-yl, piperidin-2(R)-yl, piperidin-2(S)-yi, pyrrolidin-3-vl, pyrrolidin-

3(R)-yl, pyrrolidin-3(S)-yl, pyrrolidin-2-yl, pyrrolidin-2(R)-yl, pyrrolidin-2(8)-yl, or azetidin-3-yl;

the nitrogen atom of a piperidinyl, a pyrrolidinyl, or a azetidinyl ring of Z' is substituted
with -(CH,),Q;

gis 0, 1, or 2;
Q is hydrogen, (C1~C5)~alky1, -CI’IQCF3, {Cg—Cg)-alkenyl, (C3~C(,)—alkynyl, (C3"C6)-—

cycloalkyl, phenyl, naphthyl, Q{;@}ng"@@gé%rgg—C(O)NR‘lRS, a three- to six-membered heterocycle, or

a five- to ten-membered heteroaryl;

R’ is hydrogen, (C1-Cy)-alkyl, trifluoromethyl, (C3-Ce)-alkenyl, (C3-Cg)-alkynyl, (CHy)n(Cs-
Ce)-cycloalkyl, (CHz)mphenyl, or (CHz)n-(five- to ten-membered heteroaryl); and

misQ, 1, or2.

98, A compound of claim 87, eran-eeuivalent-thereoforahydrte—sslate—or N oxide

thoren s o e o oy soailvy oo PR S LR S T O b rmma o cemsataoan e e o oy | ot 28 cose g 47
£ L Ty O PR TS ok £ PRt Esai TR eree [ EE ity 2o ks bt s Angs S8 i s dSith i Sednp S an ity Lty

wherein:

Z' is phenyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl; and
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said phenyl or pyridyl rings may be optionally substituted with one or two of any one or

combination of the following: halo, hydroxy, methoxy, methyl, or trifluoromethyl.

i oy
» iR r LR

9, A compound of claim 87, or-an-equivelent-thereofors-hydrat

Leraphannssentically-aeceplablesalt thereof, wherein:
z' s piperidin-4-yl, piperidin-3-yl, piperidin-3(R)-yl, piperidin-3(S)-yl, piperidin-2-yl,

piperidin-2(R)-yl, piperidin-2(S)-yl, pyrrolidin-3-yl, pyrrolidin-3(R)-yl,  pyrrolidin-3(S)-vl,
pyrrolidin-2-yl, pyrrolidin-2(R)-yl, pyrrolidin-2(S)-yl, or azetidin-3-yl;

16215
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qisOorI;

Q is (Ci-Cy)-alkyl, -CHoCFs, (C3-Cg)-cycloalkyl, phenyl, COIR%-COLR*-C(ONHR?, a

five- to six-membered heterocycle, or a five- to ten-membered heteroaryl;

R*is hydrogen, (C-Cq)-alkyl, triftuoromethyl, (CH,)um(C3-Ce)-cycloalkyl, (CHy)phenyl, or

{CHz)u-(five- to six-membered heteroaryl); and

misQ, 1, or2.

i
N

10, A compound of claim #89, eran-equivalent-thersofor a bydrateselvutear-MNoox

T

thereotorapharmaceutically-sceeptable salt thereofi-wherein:

qis 0;

Q is hydrogen, (Ci-Cg)-alkyl, (CH,),CF;, (C5-Ce)- alkenyl, (C3-Cg)-alkynyl, (Cs-Cg)-
cycioalkyl, {Cg-Crq)-arvi, i—%@&%ﬁr@@g%” ~C(OINHR’, a three- to six-membered heterocycle, or a

five- to ten-membered heteroaryl;

phenyl or heteroaryl rings are optionally substituted with one-to-three of any one or

combination of the following: halo, hydroxy, sulfhydryl, (C;-C;)-
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alkoxy, (Ci-Cs)-alkyl, (C-Cj)-alkylthio, wtrifluoromethyl, trifluoromethoxy, cvano, carboxy,
carboxy(C;-Cs)-alkyl, carbamoyl, or sulfamoyl.

+211. A compound et-elasm-t-er-uneauivelentihercotor-e-bvdeate solvale-ari

5 3 . Ry 5

sovmmt e b la nalf tlh sme s £ weide i 2Tam e - 1z ool ianer 3
3 u)’ | LCTEFE S 23 3 W Lo ‘*? fAST) ENY 5 N AT OSSO 2:’

Feomprises-a-compevnd-according to Formula (VI):

X5
4
IN\_}‘/O X
1—
e X3
5 . 2
R N 26 X
(vh

wherein:

each X', X%, X, X* and X’ is independently hydrogen or fluoro, with no more than two of
Xi, XZ, XS, X4, and X° being fluoro;

Y is Noor C-R®:

nis0,1,2,3, or4;

Z' is hydrogen, OR®, C(O)R®, CO.R?, C(O)NR'R®, SO,NR'R®, SO,R®, (C1-Cg)-alkyl, (Cx-
Cs)-cycloalkyl, (C3-Cg)-alkenyl, (Cs-Ce)-alkynyl, (Cs-Cia)-aryl, (CH,)pCFs, a five- to ten-membered

R’ R7
N\g‘(Ca-CM aryl) M\g‘(& to 10-membered heterocycie)
heteroaryl, R’ , R’ ,
RT
MN\g"‘(ﬁw © 10-membered heteroaryl)
R’ , or a three- to ten-membered heterocycle; wherein any one

nitrogen atom of any heterocycle containing one or more nitrogen atoms that may be substituted

with a non-ring atom are substituted with -(CH2)qQ;
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R? is hydrogen, (C1-Ce)-alkyl, trifluoromethyl, (Cs-Ce)-alkenyl, (C;3-Ce)-atkynyl, (CHz)m(Cs-
Ce)-cycloalkyl, (CH;)mphenyl, (CHy)y-(five- to ten-membered heteroaryl), or (CHo)(three- to ten-
membered heterocycle), wherein any one nitrogen atom of any heterocycle containing one or more
nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CH,)(Q;

mis0, 1,2 3, 0rd;

qis0,1,2,3,0r4;

Q is hydrogen, (C[-Cg)-alkyl, (CH),CF3, (C3-Ce)- alkenyl, (C;-Ceg)-alkynyl, (C3-Cg)-
cycloalkyl, (C¢-Ciq)-aryl, QQQ}R'}%@QRQVC(O)NR‘%RS, a three- to six-membered heterocycle, or a
five- to ten-membered heteroaryl when qis 0, 1, 2, 3, or 4;

Q may also be cyano, trifluoromethyl, or SO,NR*R’ when q is 1, 2, 3, or 4;

Q may also be hydroxy, (C;-Cg)-alkoxy, sulthydryl, -S-(C;-Cq)-alkyl, or NR*R® when qis 2,

3, or 4;
pisi, 2, or3;

R’ may also be vinyl or ethynyl when R? is not covalently bonded to an N or O atom;

R* and R’ are independently hydrogen, (C;-Ce)-alkyl, (C;-Cq)-alkenyl, (C;-Cg)-alkynyl,
(CH2)m(C5-Cs)-cycloalkyl, (CHa)mphenyl, (CH)p-(three- to ten-membered

heteroeyeyiheterocyelyl), or (CHy)p-(five- to ten-membered heteroaryl);

164160
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the NR*R® group of any C(ONR'R’;_or SONR*RMRRY -er NELCEOINR'E® may also

form a pyrrolidine, a piperidine, a morpholine, a thiomorpholine, or a thiomorpholine S-dioxide;

the NR'R® group of any C(O)NRR® or; SONR*R - MR'R -or NEDCLOMNR'R® may also

form a piperazine ring, wherein the other nitrogen atom of the piperazine ring is substituted with
hydrogen, (Ci-Ce)-alkyl, CHuCF;, (C;3-Cg)-cycloalkyl, CHa(C3-Cg)-cycloaikyl, phenyl, benzyl,
hydroxyethyl, or hydroxypropyl;

phenyl or heteroaryl rings of Z' are optionally substituted with one-to-three of any one or
combination of the following: halo, hydroxy, sulfhydryl, (Ci-Cy)-alkoxy, (Ci-Cs)-alkyl, (C-Cs)-
alkylthio, trifluoromethyl, mifluoromethoxy, cyano, carboxy, carboxy(C;-Cs)-alkyl, carbamoyl, or

sulfamoyl;

each R® is independently hydrogen, methyl, trifluoromethyl, or amino; and

each R is independently hydrogen or methyl.

+3}2. A compound of claim 1211, er-an-equivelent-thereotora-hyvdrate—sobrate—oriV

o

xide-thersol-or-a-phasmaeeutically-acceptable-salt-thereot-wherein the compound according to

Formula (VI) comprises a compound according to Formula (VII):

X5
N. O X4
e
3
R6\</N f Y X1 X3
N X2
- / RE
Z'=(CHy)y,
Vil

SeRereInT

65161
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membered-heteroeyele)-wherein-any-ene-ritrogen-atom-of-any-hoterosvele-containing-one-or-mere

nittogen-atoms-that-may-be-substitoted-with-a-son-ringalonrare-substituted v

se-t-bah 2 erds

Q—s-—-hydeogen, (€ -Co)-ated—(CH Sl (C3-C g alkenyl {65 Coralleynyl—(€-Cg -
eyeloalkyhACe-Cra)-aryl GO - COR ~CLOMNRR —a-three—to-six-membered-heteroevele—ora
fve—toten-membered heteroarybwheng-s-04-2, 300 4;

. - By 5 .
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wheretn-the-compomd—escording—to-Fonmula—{h—comprises—a—eompound according to

Formula (IX):

o X
4
1 N X
Z*(CH 3
6 i 2
RETN =6 X
{IX)

wherein:

each X', Xz, X3, X4, and X’ is independently hydrogen or fluoro, with no more than two of
X', %%, %3, X4, and X° being fluoro;

y¥is Noor C-R®:

nis0,1,2,3, or4;

| Z' is hydrogen, OR®, C(O)R?, CO,R’, C(OINR*R®, SONR'R®, SO,R?, (C1-C)-alkyl, (Cs-
Ce)-cycloalkyl, (C5-Cq)-alkenyl, (C3-Cg)-alkynyl, (Ce-C;4)-aryl, (CHy),CF;, a five- to ten-membered

RY R’
= b
(Cs-Cq aryl) (3- to 10-membered heterocycie)
heteroaryl, R7 , R’ ,
R?
w\g‘-{& to 10-membered heteroaryl)
R7 , or a three- to ten-membered heterocycle; wherein any one

nitrogen atom of any heterocycle containing one or more nitrogen atoms that may be substituted

with a non-ring atom are substituted with (CHj),Q;

R*is hydrogen, (C-Ce)-alkyl, trifluoromethyl, (Cs-Cs)-alkenyl, (C3-Cg)-alkynyl, (CHy)m(Cs-
Cy)-cycloalkyl, (CHa)mphenyl, (CHs)g-(five- to ten-membered heteroaryl), or (CHa)u(three- to ten-
membered heterocycle), wherein any one nitrogen atom of any heterocycle containing one or more

nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CHz)Q;
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mis0,1,2, 3, or4;

qis0,1,2,3,0r4;

Q is hydrogen, (C,-Cg)-alkyl, (CH),CFs, (C5-Cg)- alkenyl, (C;-Ce)-alkynyl, (C;-Ce)-
cycloalkyl, (Cs-Ciq)-arvl, @%@}%%B';{ié}g&%rC(O)NR“Ri a three- to six-membered heterocycle, or a
five- to ten-membered heteroaryl when qis 0, 1, 2, 3, or 4;

Q may also be cyano, trifluoromethyl, or SO.NR*R® when qis 1, 2,3, or4;

Q may also be hydroxy, (C;-Cg)-alkoxy, sulfhydryl, -S-(C,-Ce)-alkyl, or NR‘R® when qis2,
3, ord;

pisl, 2,0r3;

R® may also be vinyl or ethynyl when R’ is not covalently bonded to an N or O atom;

3 .
R-’ 2o & ! aidsx sl 129 Fa 1. o0t 1 ter evadesd fovm S oS LEr LT ey .
Ry ey TR o (s A T A gt ke 5 v oea e e (SAnS T Hy S
" PR Py 3
s 3= iy fas gl i bty 2o

R* and R’ are independently hydrogen, (Ci-Cy)-alkyl, (Cs5-Cg)alkenyl, (Cs5-Cg)-alkynyl,
(CH2)m(C3-Ce)-cycloalkyl, {(CHy)pphenyl, (CHp)p-(three- to ten-membered

i beteroeyeyiheterooyelyl), or (CHy)y-(five- to ten~-membered heteroaryl);

the NR'R® group of any C{OINR*R®; or SONR*R®HR R’ _se 0 EDCLOINR™R® may also

form a pyrrolidine, a piperidine, a morpholine, a thiomorpholine, or a thiomorpholine S-dioxide;



the NR*R’ group of any C(OINR'R®,_or SONR*RY-MNRR —oe MO0 'R may also

form a piperazine ring, wherein the other nitrogen atom of the piperazine ring is substituted with

hydrogen, (C;-Ce)-alkyl, CH;CF;, (Cs-Cg)-cycloalkyl, CHx(C;-Ce)-cycloalkyl, phenyl, benzyl,
hydroxyethyl, or hydroxypropyl;

phenyl or heteroaryl rings of Z' are optionally substituted with one-to-three of any one or
combination of the following: halo, hydroxy, sulthydryl, (C1-Cs)-alkoxy, (Ci-Cs)-alkyl, (Ci-Cy)-

alkylthio, triffuoromethyl, trifluoromethoxy, cyano, carboxy, carboxy(Ci-Ci)-alkyl, carbamoyl, or
sulfamoyl;

10

whorein Vs MNoop CRb:

each R® is independently hydrogen, methyl, trifluoromethyl, or amino; and

i5 each R’ is independently hydrogen or methyl,
1615, A compound of claim 1514, n-equivatent- thereof-ora-hydrate —solvate—or-N
ide-thereot-or-a-phormeceutically-ac ble-nak-th —wherein the compound according to
Formula (IX) comprises a compound according to Formula (X):
o xb
4
I N X
N A1 3
RS‘<’ I X X
X2
N
- / R®
Z'—(CHgj,
20 X) .
each-X 330X end 3 is-indepondenth- hydrosen-or-fluoro with-ne-mere-thantwe-of
23 SE
330 3 —end 3 being Huere:
25
: £ Ry A
£ Ry + B

4166
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Zds-hydrogen;- OR’ - CIOIR -COR ~CIOMNRR SO NIRRT S0.1° (0, € )-alleyl{C5-
Cepeveloatloyl (Cp-Col-alkenyl; (C3-Cgl-allevnyl (Co-Cr-aryl(CHy, Clsra-five~to-ten-membered

RY R7
gy fionef
>“(C6-C14 aryl} \>“(3- {o 10-membered heterocycle)
heteroayk R’ . R’ .

o

\>‘—(5~ to 10-membered heteroaryl)

R’ or-g-three—to-ten-merbered-heteroeyeler—wherci—uany-one
mitrogen-atom-of-any-hoterocyele-contaming-one-or-more-nitregen—atoms-—that-mav-be-substituted

with-a-non-ring-atenrare-substibuted-with—{ i) 04

Riis-hydrogen: (Co-Co)-alleyl-trifluoromothyl(€-Co)-abkenyldCr-Co)-alleynph(CHR} o
Lg-eveloalloA(CHophenyh(CHy - five—to-ten-membered-heteroaryl o {CH o ree—to-ten-
membered-heleroeyeler—wherein-any-one-pitrogen-atom-of any-heteroeyele containing-one-or-more
nitrogen-stome-that-mey-be-substituted vwith-a-non-rng-atom-are-substitated-with—(CHy) Q3

G605 t5-2-3-08ds

Q—is—hydregen—(-Copalleyh—(CHa) O 6 -E g —atkenyh—(Cs- Co-allomyl O
eveloatkl (€O syl CIOMR-COIE - CLOWR I - o-theee—to-sic-membered-heteroeyele,-or-a
fve--to-ten-membered-heteroarybwhen-gis-O- 253014

Q-may-alse-be-eyvano-tritluoromethylor SONR'R when-gis-1- 23604

G-may-alse-be-bydroxyy{63-Co-alkoxysulbyde b~ 80O -allevi—or NI 'R when-g-is-2;
Aoor-d:



3 g H ; o = 1 : &
1¥] Lw. ] b m e ' % o, M
e k- o e 3
i 4 b ] b
£ W lﬂ . ¢ = 3 4 @ -
. , £ ;
= % i mwﬁ
E S - . L
& = & o rn D
& z I w £ 2 o £
i 2 - oo Tz 4 g o 2
; PT 4 WJ R & =
: . = i g P E & 4 T E
, L 3 £ 2 5 o H
@ % ok o " = T i =
S e @ e red [+ 3 Tn
el WNW“ i) hﬂ.ﬁ &3 e o
.,ﬂ . mw,. < e 5 L s
- + : = ] o = i !
: D o o -+ i 4 Mff 5
w A - ¢ L =
g ] & F p [ wooE TR win
& : = = i : b
_ £ I SE o ki %4 &
1 3 W i g f AN ‘=
R g el I & X U &
£ 3 S S X = £
i 7 1 L H - & e e Hm o by
: r = E £ m%w = k= T &
. % : I~ . : I
T P R 2 L - B o+
- 1 ~ 2 ten py iy - » rh & L e -
= ke 5 e w & " o) k d ]
& 3 L = o3 E
: T T R LS &
4 & rh o 2 rh g &
; T % ; S i) . &
. ] N & 5 s = -k .
0 3 ] & P e i - L0 =
wi. % % P Dﬁ o T s N m&, ﬁ._”m
] : & £ o oy -
: Y e TR F- S I
fs] b s fasd = & famn & sl
~f sk Z & F X £ + I .
- e g T i pAN wgn :
o o s S G- S A T - -y g
o | o - B Q # - T o &
i a0 g - ok e &5 & oy firy &
i ¢ Lo A . 2
& A e " + s b o q e oo o
i ] i ) Pt N
% - . @ o = BoOE N Z
; A . Y N b & = j o B ol
: 5 " Lo ;
: ) a1 : w A AR ;
: b4 or) i L 2 Yhi [~ e ks ;
[ Fi ., 53 G211 P Loz s
; ; E n_uw = TR RS S R = oo " :
: T A T 4] o T B = -5
A . p He o N & A 4 & .,B.ma. N 3
$ i M WM - R S S = ; 4 s
= A oy 0 H H
s EAR: ) 5 “ wh W - T 5 R MW S H
= = A T ¥ 5 . CANE: S ; g
= = o % by & o 5 by Py ot ke m jou] W
& R, LE o B d =5 :
; : b ok 5 3 - x £ = o &5
oie by -y o < A3 -k &3 Ha - b &b o b < &3
s} en} A 3 & by [t b 8 o oy 4m - & a7 ] "
v - el i £ p ¢! i - - P
M A o R ,ﬂw b % & £ 2B ol B .
- b e 4 &g v
w,m, P WO [ Hod WL w5 & : H
j# i g y ® vt A ~ I g P .
- WVJ %. m ; & o {ua Amﬁ He £ ,H e 5 ; W et o
‘ i & Ly ; ] 7 i W PR F B :
. ﬁ 3 5 # fa s = !M\ zv;, o fens ] B o
H o oh h ! o4 .= LB g T T e : "
T t B o e g - g . s 5 &
n ok = A </ : £ 3 T 15 = ' OE & & &
, | &= @ - T ] R : - @ :
ni = w\ 2 w o o rﬂ_\
5 & S 29 £ = %
& ex p i < R
1 mﬂﬂ & g2 T ! mu ¥ ]
¢ m%\ e i ; & ok o]
et 4 W @ & w0
s} m sy = LT}
- I 1

30

156



10

i5

20

3716, A compound of claim 514, e
ble—salt—thereot-wherein the compound according to

yvacabionliv oo ot
Lt A2 S i ) % F CFLE R

Wt o E ANEPILYSPISIES S
LAt TR RS Rty W R AG G E 4y
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-eyelaatlerlCH wphenvh (CHy - (three—to-ten-membered-heterocve vhiror{CH ),

the NR R -sroup-ofany- COMR 'R SONR'R - NRR -or NADE(OINR 'R mav-also-form
e a-morpheolinea-thiemerpholine - ore-thiomerpheline S-dioxide;

the NR 'R roup-of any CIONR'R - SOMNR R ANRR 0s NGDCIOINR' R may-also-forn

SIS T T SRS 1 Rt r e e ) CE I Ny N S NUNp Y | 5 ey Es oy or . v sarinatifiibesd s
= TECT R TTiTE Bn N A S b R TR i JEE S ZACEREFAT w41 5 5 aaan FUEE )

ydregen—(CpCapallopl—CHy Oy —(C-Coheveloalion: CHAC-Coeyeloalieyl—phenyh—bensyl:

hy@lm%ve%@—%h%%w%

tratechanoth et theas
g RN YL L L R o SN Y 3 i W ‘v’

= AT L2
TRRY-ORE

Ae-apatkexnC-Capalleyh 61653
sy-earbeed ) -Cat-allvl-carbamevh-ox

1.4} ST

.
i T FRSANLEa v ta)

~thereot-ora-hydrate-solvat

thereol;-ora-pharmaceuticatly-ncceptable-salt-thereef

JeB



o s : -
£ i g 3 G : 3 bt
! g : ol <]
oot & ; = S 4 &w &g
& = R 2 I = % Tz
& & : g B . LR
K ; faud = o s
Lo s : e W 4 i
o = a BB Un P ~
& £ E z = 2 OIS«
el o1 1 H @ e o b 4
dn 5 5 g < 2 4 - 4 g
o i xwu,\ : = s = : )
» o # Lodd o 4 i e
& Y& o . S
o £ + ] = =
& @ M = & 4 E
o 1 TR £ i T E RN
g ; N o ¥ iR
L . + r pa -y R
s e = £ 2 Z T 4 =
- i ¥ b v Y o
& P ) mwu <o g T 47 3 mw
= St I -~ SN ¥ R
2 i o o i - LA <)
3 & : 2 T & Yo o=
= w1 “ £ 3 SO
& o) L 0 R r#® o
z ; 5 & = L2
; Y N = 2T L/ F T 2 i
& el ™ o %_ fﬁ ] L R S
2 % - 5 & mo £ 3 s R D
o A & e g ;
: : L& 2T W B OB
. 9 * - T2 d
& < <3 = G |2 LI
5 z X T, T = % w5 9
& o nr ok L = .(. 5
S o ¥ A : s R T
an 7N = : = & + ¥ 2
o =4 = et O W ¢ e &
- e x 5 S , @ + E I
ey - i - i 3 k.
el ~ s fu,\ ..W..J nm H l»nw m.. 3] m
s — = mw S e . i & ?m o & wr.g
m.;... o //. Nll & i E]m = ot e o] e E & .ﬁ..u
i T e o & [ 4 = 4 7
P o o Pk ¥ & = T
Hnr. Oy T T \Mm.,s | W N L <3 3 bl Y i
o, o £) @ & wim I Q . ‘ b= = =
h - i e L K a¢ o g ,»,.. .Mi! Ty
20 J e 2 % ) S > 5 Lo &
kS N i z 3 o % T 3 = % i
& g A o ow L o 3 I i i
I Siwd, 2 P2 11
E I S B I B LR
i 2§ 93 RS
ks p : : o L K8 o
= @ = & £ b 3 T 3 o g
: % 5k 59 E r i 5370
7 ; ) ¢ ! 5 T £ 3 t o
mmx = el vmm - & g @ o : P g
o E = P g la G LD £ % p x o W =
g S F T - -~ . HF 5 %
3 + i : o 5T o & ® £
d ! & . " - 80 Mot S
b S T : £ FF 3
@ i & = b & T : & E
E: E I S T : , A
; & 5 7 +. 4 = 0 G : o £
- % & =4 & N2 o« Il & & w2 2
i - ‘3 wl” g o _,_mn \_/ 5 # . &
oo $ ; 50 ¢ A
- & °L i & 2 2 é im.n
= e mm Fe b, 3 o 4 - o)
= - t it e e,
e VA o wgr 253 Rl o i I
i A Vﬁ C.w ) Ay T W b o
<@ e
2 b &

53



10

15

20

25

30

nitrogen-atorms-that-may-be-substituted with-a-non-ring-atom-are-substituted - with--(CHa ) O

55 )] I
L9 o 3 § Ao 5 S

TR N 2 | 4
SRR SR e T P

G—is—hydrogen—(&-Geatleyh(EHEH s —(6a-Co)—ableenyl—(63-Co-alloymvh6-Co)-
e»ye%%Héyir{@@w&4;}waiijvtivréi{é)}i%’;f@@.g_—E-%%rG{QQNW‘é%éraﬁﬁﬂ%%ﬁteﬂ;é%_mﬁﬁhe%e&wh@i@%@ye%@raw
five—toten-membered-heteromvlb when g5 001 2. 3 en ds

G may-aleo-be-evanoy trifluoromethyl o SONR R when-¢-is 1y 30742

O-may-also-be-hydronyC-Col-alkoxyrsalthydeyl S0 Co-abeyd-os NRR wheR-¢-15-2;
Frord

Prifbydy-0F-F
R&.‘gﬁmyﬁ&iﬁ{%%vmff%ﬁfﬁmyﬁy%w&w&gWi&@ﬁ%&w@ﬂém@ﬁr@w@ﬁ&mﬁg
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-Z-(mus2)-oxidation state;
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{hve—to-tep-mentbered-hetersaryh:

the- NR R grovp-of any-COINRR SO, NRR S NRIR -or NECOMNR'R  may-also-form

a-pyrrelidinesa-piperidine-g-merphohine, a-tiomerpholineor-a-thiemerpholine-S-dioxide:
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the NER - group-ofany COOINR RSO MR N or NODCOINR R sy also form
a-piperarine—ring - wherettthe-other-nitrogen-atom--of -the-—piperazine—sing—s-—subatitutod—with
hvdeogen 0 -Cg-alerh CRL R G- Cp-eyeloalh vl CHIC - Egoyelontioph—phenyh—benpyl:
hydroxyethylb-or-hydroxypropyh

phenyl-er-hetoroaryl-rings-ofZ -are-optionallysubstituted with-ope-to-threeof any-one-or
eambination-of-the-fellewing-helorhydronysulfhvdrvh—C - allory(C)- Gy )-allerk—HE,-Ca)-
aHedthior-trifluoremethyvi-trifluoromethexyovane—earboxry—earborplC - Cyrallevl—earbameyl—or
subipmenyd:

whereh ¥ s N-or C-R:
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thereol-ora-pharmaceuiicalby-acceptuble-salt-therenb-whereinthe compound-ascording to- Fopmula
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(XIV)

wlierein:

each-X X’ T%.‘%mei—%ﬁ%‘wéﬁéwaﬁm@iﬁ%@%%@g&ﬁ-@%ﬁumwm a-more-tha-bwe—-of
MK K and 3 beingluore:

Wois-a-covatontbondr-orGi

Z'is-hydrogen—OR - CIOIR’ €0, R - CHOMNR 'R - SOMNRR - 80,1 Q- Coi-aled G,
Coreveloalioph 46 -Co-atkenyl (Cp-Col-aleynyl -6 C -aevk-(0H) CFa-five—to-ten-membered

R’ R”
ol du(
>—(06-C 14 aryi) \>—(3~ to 10-membered heterocycle)
heteroaryl; R7 ; R .

\>_(5— to 10-membered heteroaryl)

R FS oI WG 4 0 aTe 9 SR i G (1 R e R i WL S e o ﬂrf*\mra'; CXIT AR
Y LUERL W CF 5 N O R L W N WL A iy ¥ l\.r‘, ¥ioK ) L (LALJ’ I
ftrogen-atom-of-any-heterecyele—contninitg one-or-more-nitropen-stome-that-may-be-substituted

with-s-non-sagaton-ere-substituted-with(CHo) Q5

R -is-hydrogen{(C-Ugh-allevi-tatlueromethyl-(C5-Cl-atkenyl (C;-Cg -ulloynyl- L0H), (G-
Coreyeloaliorh (Gl phenvh~{Clu), - Hive—to-ten-membered-heteroarylor (& -Hv},,,{-ﬁ%—i—&%ésw{{%é@}%

PR agngd ;-s b :Lﬂm Atan  err v WO LR NI Fo e |2
EEive i L a ot g b i RV L by ran s § L R e iy b OFE-FTE 3 v s

nitrogen-atoms-that-may-be-substituted-with-a-nop-—ring atormare-substitited-with—{CH2 03
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- R S o § o 1
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Ormay-alse-be-hydrowyAC - Coraltkorysulfhydeh 8 -C-allevl-or MR R when-a-is 2
Srord:

wein- b or 3s
r? %W}%@—&ﬁ%%ﬂ%ﬁ%ﬂ%ﬁ—%g “anoteovalentbsbonded-te-an N or-O slom;

R may-alse-beovdnyl-orothyavbwhen R -isnot covalently bonded-to-an 5
-2-{rins2-exidetion-state:

R and-R-are-independenty—hvdrosen L0, -Coatoph—(C4-Cod-atkenyl (€ Corallynyd,
T E - Caleyeloallevh-(EH wpbenyli (CH ) - Ulree—to-ten-membered-heteroeyeyh-or{GH ) -
rad-heteroaryli

(Five—to-tenme

the MRR sroup-of any- CLOMNR R - SOMNRR - NRR o NADCIOPIRR mav-also-form

a-pyreakiding,

-piperidine.a-morpholine a-thiomorpholhine;-er-a-thiemorpheline-S-dioxide:
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a-piperazine-ring-wherein the othernitrogen
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atom-—olb-the—piperazine-—sing—is-—substtnted —with—hydrogen—(C-C el CH O (64
eveloatiyvh- GHAE-Co)-eveloalkyl-phenyl-benpyl-hydroxyethyl-or-hydresospropyl:

ght"%%@i'—l%@%&ﬁG&Fy‘iﬂ‘fmgﬁ‘—ﬂf—g{ﬁ%Gjﬁ%ﬁm&ﬁwﬁ%}ﬁm@%Vmw%ﬁ%mﬁ@%mW%w
combination-of-the{ollovang—haler-hydrompn-sulhvdpvh 6 -CopatleornC -Coyablead 6 £33
atevithetiffuoremethvltHooromethoxy—cvanevarbory—earbowylG - C-allevh-carbamovh o

sulfamoyvk

rF e B T 0
K i TF I 4 ]

TR
[ RS

Ak

sach-R%ivindependently hvdrogenmethsd triflosromethyl ot arminerand

each B -is-independentiy-hydrogen-ormethyk

thereot-or-a-pharmaceutivally sceeptable-salt thereotwhereinthe compoond-accordingto-Formula

Ereomprisesmeomponndaecordingte Fommula G0V
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#eig-Oedi- 2 3or-ds

Q-ts—hydrogen—{C-Co-allerh—(EHD GFar(E3-Co)—olkenyh—(C-Cop-alleyayl—E-E4)-
eyeloalerh €0 )-aryh-CLOWR’ -COR - CLONR 'R ~a-three—to six-membered-heterosyeleora
tive—to-ten-membered-heteroarylwhengis-0r-15-2; 35004

@—may—&l-.5-8»%"}@eyaﬁe‘;-{ﬂﬂﬁ%mem%w%@gmﬁ%ﬁﬁ%eﬁ%%%%%

Q-may-alse-be-hydrowy G - atkoxy-sulthydrpl—8-00, QQ)WN?&{R‘S’MWA%
Jord:

pris-h2ree3:

i%'g'ﬁmy*aiﬁ%m-yi—%ﬁ}éh{y%%h@ﬂ—}%3'~~W%&Wﬁ¥%ﬁﬁfy’—@%é@éw&%&ﬁﬂ%ﬂwﬁﬁ}@%%%ﬁgfﬁg%ﬁ

R-and-R-are-independently--hydrogen—(C-Co)-atlol €5 Go-atkenyh—(C,-C-allopmyl,
(EH) W Ca-Cef-eyeloalled(CHy), phenyl - (CHo)w-Chree—to ten-membered heteree yeyhiror (G -

(five—to-ten-membered-hetereasyly:

the- MR R group-of-any CEOONR'R - S0,MNRIRY NR'R -or NEDCOINR'R  may-alse-form

a-pyreelidine-a-piperidine-amorpheline-athiomorpholine; or-u-thiemerpheline-S-dioxide;

the- MR group ol any- CLONR B SO NR'RNR'R® -or NEDCOINR R may-also-form

a-piperazine-ring-whereip-the-ethernitrogen

198
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£ is-hydrogen-OR - CIOMR - COR SO RS0, MR- S0, R (6-Co)-allef(Ca-
CopeyeloalleybH6-CoalkenylAC-Co-alleynyls (Co-Cra-aryvh-(CHL) EF - o-fiveto-ten-membered
R7 R

o o
\>_(Cs-C14 aryl) \>_(3— to 10-membered heterocycle)
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EI AL s S 4 3 3

oo
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prigbydsor 3

R -may-also-be-vinyl or-ethyayl-when 127 4s net-covalent ently-bonded-to-an-S-atom-pessessing

R and-p* —&%««H}éﬁﬁh ndently hydrogen G -GoalerdAC-Coalkenyh G- G -allevavl
{@'{;}?}nq{%}}w@(}\ s.;f "!(mni\ F '{ z 4};;@%}6}?}4—{%4429,43 {ﬂu (2 tv %CR FREFROY {E: L;C{Q’WL 0{3} -'}E}? Ei e {fjiﬁgi‘ oo
thive—toten-membered-heterearyly:

the NR'R - greup-ofany- CLOMNR'R -SONR' R’ NRR -or NODCIOINR R may also forms
a-pyrrolidinea-piperidine-armorphotneathiomerpholine; or-a-thiomorpholine-S-dioxide;

the-NR'B group-of any CIOMNR 'R SOMNRR . NRIR or h(H
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bydrogen; {€1-Colalloph— CHC R (G- Co)-eyeloallevl - CHAC;-C-eveloalleyl— phenvi—benzyk

bydrowvethvl-or hydronyorepyvh

phenyl-or-heteroaryl-rines-ofl are- propalhy-substituted-with-one-to-thiee-of-any-one-or
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2317. A compound si-claim-2h-or-an-equivalent-thercof-or-8 hydrater-selvate-er-M-anide

stimodive

{l eyt mas o oy zean o e & o
FHET ST R TG TR Y

etk i
(Haass il A

SO -comprises-a-eormpound-according to Formula (XVII):

X5
4
1 Ny W X
N AL 3
Z'—(CHg)y X X

\-<N N X2

RS
(XViH)

5 wherein:

each X', X2 X2, X* and X’ is independently hydrogen or fluoro, with no more than two of

X! X2, X3, X*, and X’ being fluoro;

10 v3is N or C-RY:

W is a covalent bond, O, or CO;

nis0, 1,2, 3, or4;

is
7! is hydrogen, OR?, C(O)R®, CO,R?, C(O)NR*R?, SONRR®, SO,R’, (C,-Ce)-alkyl, (Cx-
Cs)-cycloalkyl, (C3-Ce)-alkenyl, (C;3-Ce)-alkynyl, (Cg-Ciq)-aryl, (CH2),CFs, a five- to ten-membered
R-n"
’A&(C@—CM aryi)
heteroaryl, R’ ,
20
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Lh
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20

36

|

RT

RT

R7

Wv\gr(& to 10-membered heterocycle) Aw\g‘(ﬁn to 10-membered heteroaryl)
7

R R , or a three- to ten-

membered heterocycle; wherein any one nitrogen atom of any heterocycle containing one or more

nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CHz2)qQ;

R* is hydrogen, (C

1-Ce)-alkyl, trifluoromethyl, (C3-Ce)-alkenyl, (C3-Ce)-alkynyl, (CH2}n{Cs-

Cg)-cycloalkyl, (CHa)mphenyl, (CHp)p-(five- to ten-membered heteroaryl), or (CHy)p(three- to ten-

membered heterocycle), wherein any one nitrogen atom of any heterocycle containing one or more

nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CHz)qQ;

mis0,1,2,3,0r4

qis0,1,2,3, 0r4;

kd

Q is hydrogen, (C-Cg)-alkyl, (CH2)CFks, (C5-Ce)- alkenyl, (C3-Ce)-alkynyl, (C3-C¢)-

cycloalkyl, (Cg-Ca)-aryl,

@%@}&%r@@ﬁ'}g@C(O)NWRS, a three- to six-membered heterocycle, or a

five- to ten-membered heteroaryl whenqis 0, 1,2, 3, or 45

3, or4,;

Q may also be cyano, trifluoromethyl, or SO.-NR'R*when qis 1, 2, 3, or 4;

Q may also be hydroxy, (C1-Ce)-alkoxy, sulfhydryl, -S-(Ci-Ce)-alkyl, or NRR’ when q is 2,

pisi, 2,013,

5108
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R® may also be vinyl or ethynyl when R? is not covalently bonded to an N or O atom;

4 -
%{_‘_" nyexz al Yo s rians el o ot g I3 el v lpantlar dend tm i Bl gt o o %
EA cE ot e w O G YTy R R T TRy e A v m A R 8 T thi o
"t famszanane T3 r1 e Pk T
i P = O Gat i reits

R* and R® are independently hydrogen, (C-Cg)-alkyl, (C3-Co)-alkenyl, (C5-Ce)-alkynyl,
(CH3)m(C3-Ce)-cycloalkyl, (CHy)mphenyl, (CHy)m-(three- to ten-membered
‘ heterooyerdheterocyelyl), or (CHp)-(five- to ten-membered heteroaryl);

1 the NR'R® group of any C(OINRR’, or SO;NRR - NRR —or NUBC(OINR'R may also

form a pyrrolidine, a piperidine, a morpholine, a thiomorpholine, or a thiomorpholine S-dioxide;

1 the NR*R® group of any C(ONR'R’;_or SONR'R- MR R - BHHICO NR'R” may also
form a piperazine ring, wherein the other nitrogen atom of the piperazine ring is substituted with
hydrogen, (C;-Ce)-alkyl, CHyCF3, (C4-Ce)-cycloalkyl, CHy(Cs-Ce)-cycloalkyl, phenyl, benzyl,
hydroxyethyl, or hydroxypropyl;

phenyl or heteroaryl rings of Z' are optionally substituted with one-to-three of any one or
combination of the following: halo, hydroxy, sulfhydryl, (C:-Cs)-alkoxy, (C1-Cy)-alkyl, (C1-Cs)-
alkylthio, trifluoromethyl, trifluoromethoxy, cyano, carboxy, carboxy(C;-Cs)-alkyl, carbamoyl, or

sulfamoyl;

3. e o E
g B e B e ¢ TR
Tl X E S )

L
ke £ O iy

each R® is independently hydrogen, methyl, trifluoromethyl, or amino; and

each R’ is independently hydrogen or methyl.

196170



2418. A compound ef-elaim-l-or-an-cquivalentthereol-or-o-hydrate;solvateorh- Gaciie

thors 4 COO N L o) atioedlas casdinlo 1
pRiS~iwy Sun syt ag was Cixi 5] ca iy TRy RPEOPRITrU T

1y eomprises-a-eompeonnd-according to Formula (XVIII):

5 XV

wherein:

cach X', X2, X%, X, and X° is independently hydrogen or fluoro, with no more than two of
xt Xz, X%, X% and X° being fluoro;

10
W is a covalent bond, O, or CO;
15 nis 0, 1,2, 3, or 4;
7! is hydrogen, OR?, C(O)R?, CO,R®, C(OINR'R’, SO:NR'R’, SO;R?, (C1-Ce)-alkyl, (Cs-
Cg)-cycloalleyl, (C3-Ce)-alkenyl, (C3-Co)-alkynyl, (Cs-Cig)-aryl, (CH)pCFs, a five- to ten-membered
RT
M’\g"(C-s—Cm aryl)
heteroaryl, R’ ,
20

HTL7L
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R? R7

ww\g*(& to 10-membered heterocycle) NW\&*(S— to 10-membered heteroaryl)

R’ , R’ , or a three- to ten-
membered heterocycle; wherein any one nitrogen atom of any heterocycle containing one or more

nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CH)¢Q;

R? is hydrogen, (C1-Ce)-alkyl, trifluoromethyl, (C;-Cs)-alkenyl, {C1-Cg)-alkynyl, (CH2)m(Cs-
Cg)-cycloalkyl, (CHy)mphenyl, (CHy)n-(five- to ten-membered heteroaryl), or (CHa)u(three- to ten-
membered heterocycle), wherein any one nitrogen atom of any heterocycle containing one or more
nitrogen atoms that may be substituted with a non-ring atom are substituted with -(CHz2)4Q;

mis0,1,2,3, 0or4;

qis0,1,2,3,or4;

Q is hydrogen, (Ci-Ce)-alkyl, (CH2),CFs, (C5-Ce)- alkenyl, (Cs-Cg)-atkynyl, (C3-Ce)-
cycloalkyl, (Ce-Cra)-aryl, %RST%QE:%rC(O)NR4RS: a three- to six-membered heterocycle, or a
five- to ten-membered heteroaryl whenqis 0, 1, 2, 3, or 4;

Q may also be cyano, trifluoromethyl, or SO,NR*R® when qisl, 2,3, ord,

Q may also be hydroxy, (Ci-Cg)-alkoxy, sulthydryl, -S-(C;-Cg)-alkyl, or NR*R’ when q is 2,
3,ord;

pis 1,2, 0r3;

E17Z
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R* may also be vinyl or ethynyl when R’ is not covalently bonded to an N or O atom;

., ‘
R mavalse-be-vinyl-orethyayhwhes TR e g nalentby honded to-ap S
5 k. e £ O T WL W LY YT N A

EFRX TR REIEN AN EEEEY

R* and R® are independently hydrogen, (C;-Ce)-alkyl, (C5-Cg)-alkenyl, (C3-Ce)-alkynyl,
(CH2)in(Cs-Co)-cycloalkyl, (CHo)mphenyl, (CH2)w-(three- to ten-membered
heterseveytheteroeyelyl), or (CHa)n-(five- to ten-membered heteroaryl);

the NR'R’ group of any C(O)NR"’RS; o SO,NR*R*+ RR er PDCC NRIRS may also

form a pyrrolidine, a piperidine, a morpholine, a thiomorpholine, or a thiomorpholine S-dioxide;

the NR'R® group of any C(ONR'R®; or SONR'R’ MNR'R ee MAHEEOMN 2*%° may also

form a piperazine ring, wherein the other nitrogen atom of the piperazine ring is substituted with
hydrogen, (Ci-Cg)-alkyl, CH:CF3, (Cs-Ce)-cycloalkyl, CHy(Cs-Ce)-cycloalkyl, phenyl, benzyl,
hydroxyethyl, or hydroxypropyl;

phenyl or heteroaryl rings of Z! are optionally substituted with one-to-three of any one or
combination of the following: halo, hydroxy, sulfhydryl, (C;-Cs)-alkoxy, (C-Cy)-alkyl, (C-Cs)-
alkylthio, trifluoromethyl, trifluoromethoxy, cyano, carboxy, carboxy(C,-Cs)-alkyl, carbamoyl, or

sulfamoyl;

Y e G - ES
FET 15w ¥ Ty 13 =k Y

each R® is independently hydrogen, methyl, trifluoromethyl, or amino; and
each R is independently hydrogen or methyl.

2519, A compound of claim 2418, er-an-egmivaleni-thereok-or-8 beverate;-sobrato—or-A-

Lo e £ enge v e e e bt P I VIS S
Earh g T Jl“) LS E., YRR ET Pt Soabe b Ju. O Y T B L -
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wherein the compound according to Formula (XVIII) comprises a compound according to Formula

(XiX):
X5

~
Neg AP
21*(C’H2)n_—|\i\ _

(XIX)

. 2 3 e e . , . A S4 .

G&%E%;’é “{“‘:}‘st ﬂ% ;%": nd Fo —HRf 1:“" H’%vt" 11 EJ.”, éuf i./_ - f}h s: LY ..t.u 1%
I, R . By : .
MK rand X betngHuore;

e e 3 prvred 3 155 cmoppind o 3 .
Z' s hydsocenORY COIR’, COR - CIOMNRR - SOMNR R - S0.R° 8, C3-alierhCs-

ki
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pharmaceutically-aceeptable-sali-thercofand nsecond pharmacelogically-active compound:
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